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Implicit Contracts and the Theory of the Firm
by
George Baker, Robert Gibbons, and Kevin J. Murphy

I. Introduction

Firms are riddled with implicit contracts: informal agreements, unwritten codes of
conduct, and norms that powerfully affect the behaviors of individuals in firms. Virtually every
collegial and hierarchical relationship in organizations involves important implicit contracts,
including informal qguid pro quos between co-workers and unwritten understandings between
bosses and subordinates about task-assignment, promotion, and termination decisions, Many
observers have emphasized the importance of these and other informal agreements in
organizations.! Even ostensibly formal processes such as compensation, transfer pricing,
internal auditing, and capital budgeting often cannot be understood without consideration of
their associated informal agreements.”

Business relationships are also riddled with implicit contracts. Many transactions do not
occur in a pure spot market between buyers and sellers who pass (goods) in the night. Instead,
supply chains often involve long-run, hand-in-glove supplier relationships through which the

parties reach accommodations when unforeseen or uncontracted-for events occur.® Similar

! See Bamard (1938) and Simon (1947), as well as the case studies by Blau (1955), Gouldner (1954), and
Selznick (1949) that inspired American sociology’s departure from Weber's emphasis on formal
organizational structures and processes. Granovetter (1985: 502) offers a more recent assessment: “The
distinction between the ‘formal’ and the ‘informal’ organization of the firm is one of the oldest in the
literature, and it hardly needs repeating that observers who assume firms to be structured in fact by the
official organization chart are sociological babes in the woods.”

See Lawler (1990) on compensation, Eccles (1985) on transfer pricing, Dalton (1959) on internal auditing,
and Bower (1970) on capital budgeting. See also Blumenstein and Stern (1996) on how the 1700-page
contract between General Motors and the United Auto Workers has important gaps that are covered by
informal agreements.

Macaulay (1963) emphasized the importance of such “non-contractual relations” in various businesses.
Kogut, Shan, and Walker (1992) suggest the prominence of such relationships through their title: “The
Make-or-Cooperate Decision.” Eccles (1981) describes “quasifirms” in the construction industry—long-run
relationships between general contractors and independent, specialized subcontractors. Kollock (1994) and
Bester (forthcoming) describe long-standing supplier relationships in the rubber industry in Thailand and the
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relationships also exist horizontally, as in the networks of firms in the fashion industry or the
diamond trade.® Whether vertical or horizontal, these implicit contracts influence the behaviors

of parties across firm boundaries.

In this paper we develop repeated-game models of implicit contracts both within and
between organizations. In both settings, implicit contracts help circumvent difficulties in
explicit contracting. For example, while an explicit contract must be specified ex ante in terms
that can be verified ex post by a third party (such as a court), an implicit contract can be based
on outcomes that cannot be verified ex post, and also on outcomes that are prohibitively costly
to specify ex ante. An implicit contract thus allows the parties to utilize their detailed
knowledge of their specific situation and to adapt to new information as it becomes available.
For the same reasons, however, these implicit contracts cannot be enforced by a third party.
Instead, implicit contracts must be designed to be self-enforcing: each party’s reputation must
be sufficiently valuable that neither party wishes to renege.

Our models allow us to re-examine Coase’s {1937) analysis of markets versus firms,
taking into account the ubiquity of implicit contracts in both domains. Formally, we combine
Simon’s (1951) and Williamson’s (1975) emphasis on implicit contracts (which they see as the
comparative advantage of firms over spot markets) with Grossman and Hart’s (1986)
definition of integration as asset ownership. We therefore consider not only spot markets and
implicit contracts between integrated parties (“firms™), but also implicit contracts between non-
integrated parties (“relational contracts™) and even spot transactions between integrated parties
(“spot employment”). We show that implicit contracts between integrated parties can be
importantly different from those between non-integrated parties.” And we derive predictions
about what kinds of transactions will occur in spot markets, firms, relational contracts, or spot

employment.

tuna industry in Japan, respectively, where quality is an experience good and quality assurance is achieved
through reputation.

* In “Neither Market Nor Hierarchy: Network Forms of Organization,” Powell (1990) describes a variety of
other examples and emphasizes their differences from spot markets and firms.

*  We follow Grossman and Hart in assuming that bringing a transaction inside a firm does not create any
additional information, or render formerly non-contractible cutcomes contractible, or change the preferences
of any actor. Nonetheless, we depart from the spirit of their assertion that “the benefits of integration must
surely be more than the ability to choose a new payment method” (p.694). We show that the best implicit
contract feasible in a firm can be much better or much worse than the best feasible implicit contract between
non-integrated parties. In this sense, one important benefit of integration is precisely the ability to choose a
new payment method (i.e., a different implicit contract),
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We interpret our model as shedding new light on the role of management. the
development and maintenance of the nexus of implicit contracts that defines a firm or a
relational contract. While many economic models fail to find (or even allow) any role for
management, in our model it is essential. To implement an implicit contract, a manager uses
subjective assessments and informal adaptations to events. Such management is the source of a

firm’s (or a relational contract’s) advantage over a spot transaction.

Our analysis produces four main results. First, we show that implicit contracts (whether
inside or outside firms) cannot exist if spot governance offers an inferior but sufficiently
palatable alternative. Thus, like Coase, we predict that a firm arises only if a spot market would
perform sufficiently poorly, but our reasoning is new. Rather than simply posit that superior
firms will inevitably supplant inferior spot markets, we explain why superior firms cannot

arise unless the spot-market alternative is sufficiently inferior.

Our second result is that vertical integration can be an efficient response to widely
varying supply prices, even when all parties are risk neutral. This result helps explain a puzzle
noted by Carlton (1979) and others: why would (risk-neutral) companies pursue vertical
mergers to achieve certainty of supply? We show that under non-integrated ownership, an
extreme realization of the supply price creates a large temptation to renege on an implicit
contract. This reneging temptation limits the power of the implicit contract that can be
implemented under non-integrated ownership. Under integrated ownership, however, the
reneging temptation is independent of the supply price, making integration the more efficient
govemance structure when the supply price can vary widely.

Our third result supports Williamson’s (1985: 76) claim that incentives in non-integrated
supplier relationships are “higher-powered” than incentives in firms. In our model, incentives
in firms are provided through bonuses based on subjective performance assessments. Because
the firm owns the assets, an employee has no recourse if the firm asserts that performance was
poor and refuses to pay the promised bonus. In relational contracts, in contrast, incentives are
again based on subjectively determined bonuses, but now the “employee” is an independent
contractor—someone who owns the assets and can dictate their use. If an independent
contractor is not paid a promised bonus, she can still extract some payment through bargaining
over the use of her assets. Reneging on the bonus owed to an independent contractor thus
saves only the amount of the bonus over and above the payment that will be determined by
such bargaining. The temptation not to pay the bonus is therefore smaller in the relational
contract than in the firm. This reduced temptation makes it credible to promise a larger bonus to
an independent contractor than to an employee, consistent with Williamson’s claim.



APRIL 1997 THEORY OF THE FIRM PAGE4

Our fourth result squares with Eccles’s (1985) observation that transfer prices are rarely
used to allocate resources inside firms. Rather, Eccles finds that the rights to allocate resources
are held centrally, with the transfer pricing scheme serving as part of the performance-
measurement and incentive system for the divisions. The firms in our model correspond to
those observed by Eccles: in our firms, resources are allocated centrally by fiat, rather than as a
decentralized response to transfer prices. Yet transfer prices exist and play a crucial role in our
model: consistent with Eccles’s observations, they serve as part of the long-run incentive
system in the firm, influencing divisions’ incentives through their role in implicit contracts.

The paper concludes with several applications: situations in which subjective assessments
and informal adaptations are integral parts of organizational processes. In the same spirit, we
also provide a novel interpretation of the role of the board of directors in mediating the
relationship between managers and investors. In all of these examples, firms are not governed
solely by a set of formal, explicit contracts. Quite the reverse: the informal aspects of
management that we explore are crucial to understanding the true nature of the firm.

I1. Spot Markets, Spot Employment, Firms, and Relational Contracts

We consider an economic environment consisting of an upstream party, a downstream
party, and an asset. Both parties and the asset live forever (or die together at a random date, as
per the usual interpretation of “infinitely” repeated games). Both parties are risk-neutral and
share the interest rate r per period. Initially, the downstream party owns the asset.

In each period, the upstream party may use the asset to produce a good. The downstream
party values the good, but the good also has an alternative use. The good’s value to the
downstream party always exceeds its value in the alternative use. (For example, there might be
other similar downstream parties but the asset might be tailored to this downstream party’s
needs. Alternatively, the upstream party might be able to set up shop as a downstream party,
but lack the expertise to do so efficiently.) Regardless of how the good is used, its value falls

to zero at the end of the period in which it was produced.
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Ownership of the asset conveys ownership of the good produced using the asset.® Thus,
if the downstream party owns the asset then the downstream party could simply take the good,
refusing to pay the upstream party anything. Similarly, if the upstream party owns the asset
then the upstream party could consign the good to its alternative use, paying no heed to
objections from the downstream party. Of course, the latter scenario will not occur: because
the value of the good to the downstream party exceeds its value in its altenative use, the
efficient outcome when the upstream party owns the asset is for the parties to trade,

exchanging money for the good.

In each period, the upstream party makes a choice of a vector of n actions,
a=(a,a,,...,a,) at a cost c(a). The actions affect both the downstream value (Q) and
alternative-use value (P) of the good in that period.” In particular, the downstream value is
either high or low, Q, or Q,, and the alternative-use value is either high or low, P, or P,
where P, <P, < Q_ < Q. (We write AQ = Q,; - Q_ and AP = P, - P,.) The upstream party’s
actions affect the probabilities that high values will be realized:

Q= Qy with probability q(a)
| QL with probability 1-q(a)

P Py withprobability p(a)
" |P_ with probability 1-p(a) |

Given the upstream party’s actions, the downstream and alternative-use values are
conditionally independent. We assume that c(0)=0, q(0)=0, and p(0)=0, so that when the
upstream party fails to take any actions, she bears no costs but also has no chance of realizing

the high-valued outcomes Qy, or P,

The first-best actions, a*, maximize the expected value of the good in its efficient use
minus the cost of actions, Q, + q(a)AQ - c(a), and so produce total surplus

# If fact, the asset in this model does nothing more than convey present and future ownership of the good to
the owner the asset. When we speak of “selling the asset,” we could as well speak of selling the rights to the
stream of future goods, with no reference to any physical asset at all. We elaborate on and reinterpret this
notion of ownership below.

7 The production technology has no linkages across periods: there is no effect of one period’s actions in
subsequent periods; also, there is no learning by doing.
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Figure 1

Combinations of ownership and contracting regimes that define four organizational forms:
Spot Markets, Spot Employment, Relational Contracts, and Firms

Ownership Environment

Contracting Environment Upstream Owns Asset Downstream Owns Asset
Spot Governance Spot Market Spot Employment
Implicit Contracts Relational Contract Firm
(1) S* = QL+ q(@*)AQ - c(a*).

The actions are unobservable to anyone but the upstream party, so contracts contingent on
actions cannot be enforced. Achieving the first-best would still be possible if contracts
dependent on Q could be enforced. We assume, however, that neither Q nor P is contractible:
a contract that depends on the realized value of Q or P cannot be enforced by a third party. On
the other hand, both Q and P can be observed by the upstream and downstream parties. There
are therefore two potential ways to influence the upstream party’s choice of actions: asset
ownership and implicit contracts. That is, if the upstream party owns the asset, she can
negotiate with the downstream over a sales price for the good. Alternatively, independent of
who owns the asset, the realized values of Q and P can form the basis of an implicit contract
enforced through the parties’ concerns about their reputations.

Figure 1 summarizes the combinations of asset ownership (upstream or downstream) and
contracting regimes (spot governance or implicit contract) that are feasible in this environment.
The four resulting governance structures in our analysis are “Spot Markets” (where the
upstream party owns the asset but there is no implicit contract), “Spot Employment” (where the
downstream party owns the asset but there is no implicit contract), “Firms” (where the
downstrearn party owns the asset and there is an implicit contract), and “Relational Contracts™
(where the upstream party owns the asset and there is an implicit contract).®

¥ Halonen (1994) also explores the effect of asset ownership on implicit contracting, akin to our models of
firms and relational contracts. In her dynamic analysis, Halonen assumes that ownership is fixed forever,
even after reneging on the implicit contract, whereas we assume that ownership after reneging reverts to the
efficient ownership at that point (with an appropriate transfer payment between parties). There are also
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Spot Markets

We first consider the spot market. Note that, contrary to common usage, our spot market
has only two parties—upstream and downstream (although, as noted above, there may be
other unmodeled downstream parties who generate the alternative use for the good).

Once the actions are taken and the good produced, the upstream party either sells the
good to the downstream party or uses the good in its alternative capacity. Although upstream
and downstream cannot contract directly on the realized values of Q and P, they can negotiate
over the price of the good. We use the Nash bargaining solution (with equal bargaining
powers) to arrive at this price: downstream will pay upstream the alternative-use value, P;, plus

half of the surplus from use by the downstream party, Q, - P;, so the price is 1 (Q; + Py,
where i=H,L and j=H,L.

The upstream party’s payoff in such a spot market is the price 1(Q, + P;) less the cost of

actions c(a). Upstream therefore chooses actions a™ to solve

) MAX 1/ [Qu+q(@)AQ]+ 15 [P, +p(a)AP] - c(a) = UM,

The spot-market actions are thus likely to differ from the first-best actions. Roughly speaking,
the market can be “overheated” if AP is very large relative to AQ, or “underheated” in the
opposite case. Consider the extreme case when AQ=0, for example: the downstream party
cannot benefit from effort, so the first-best level of effort is zero, but the upstream party will
expend effort because P, influences the price of the good under Nash bargaining.’

After Q; and P, are realized and trade occurs, the downstream party’s total payoff is Q-
% Qi+ P) = 1 (Q - Py). Define DM = % E[Q;- Bl a=a™] as downstream’s expected payoff
in the spot market, conditional on upstream’s optimal action choices. The total surplus from

the spot market is therefore

3) sM=D"+ UM = Q, + q@@a™)AQ - c@™).

important differences in our static analyses: we allow for multi-dimensional actions and various departures
from first-best, whereas she focuses on unidimensional effort and the possibility of underinvestment. Our
richer static model] generates a correspondingly richer collection of outcomes in our dynamic analysis.

*  Such overheated spot markets play only a small role in our analysis, but they clarify an important point in
the larger literature concerning underinvestment in specific assets: asset specificity is measured in terms of
the levels of asset values (for example, Q, - P,; > O might be used as a measure of asset specificity in our
model), whereas investment decisions are determined by marginal returns (here AP and AQ). Hence, assets
can be very specific (Q_ >> Py,) and yet induce overinvestment (if AP >> AQ). This point is obscured in
models that tic asset levels to marginal returns in such a way that asset specificity necessarily produces
underinvestment.
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Spor Employment

When the downstream party owns the asset but there is no implicit contract, the
downstream party can simply take the output without paying the upstream party. In anticipation
of this outcome, the upstream party will refuse to take any costly actions, so the downstream
value of the output will be Q, with certainty. Thus, the total surplus from spot employment is
SE= Q.. Although we defer our main discussion of the comparative efficiency of spot markets
and spot employment until Section III, we note that spot employment dominates spot markets
only when the net benefit from upstream actions under spot-market governance is negative,
q(aM)AQ - c(aM) < 0. This could occur, for example, when the actions that affect the
alternative-use value, P, are unproductive or even counter-productive to the downstream value
Q. yet under spot-market governance these actions are undertaken by the upstream party to

improve her bargaining position.

Our model of spot employment may seem trivial and unrealistic: the upstream party
refuses to take any actions whatsoever. But this is in part because we have left unmodeled any
possibility that explicit contracting (available in all four organizational forms) could provide
imperfect incentives for upstream effort.'’ If such explicit contracts were available, our model
of spot employment would resemble the simplest form of piece-work employment, such as
day-labor agriculture, with no implicit contractual relationship beyond the agreement to pay the
promised price per piece. We describe such employment as “spot employment,” distinguishing
it from a “firm” by its lack of the informal agreements and norms emphasized in the

Introduction.

Firms

In firms, as in spot employment, the downstream party owns the asset. But in our firms
(like Simon’s (1951) employment relationships) there must also be an implicit contract based
on the observable but noncontractible realizations Q and P. Our terminology reflects what we
believe to be a crucial part of what makes firms firms. We follow Bull (1987) and Kreps
(1990) in constructing a repeated-game model of such an implicit contract. Unlike the spot-
employment case, the implicit contracts in the firm may provide upstream incentives, even
though the downstream party owns the asset, provided that the parties value their reputations

' Holmstrom and Milgrom (1991) and Baker (1992) provide models of such imperfect incentives created by
explicit contracts, in the absence of implicit contracts.
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sufficiently. The core of the analysis is therefore checking whether reputation concerns in fact

outweigh the temptation to renege on a given implicit contract.

An important part of this calculation is the payoff after reneging. We focus on trigger-
strategy equilibria, in which the party who did not renege refuses to enter into any new implicit
contract with the party who reneged. Because there are only two parties (one downstream and
one upstream), this trigger-strategy assumption implies that the parties live under spot
governance forever after one reneges. To determine whether such spot governance takes the
form of a spot market or spot employment, we allow the parties to negotiate over asset
ownership after reneging. Thus, the downstream party will retain ownership when SE > sM,
but will sell the asset to the upstream party (at a price determined by Nash bargaining) when
sM>s®

Consider the implicit compensation contract (s,by,b; ,By.B; ), where salary s is paid by
downstream to upstream at the beginning of each period, by, or b, is supposed to be paid when
Q=Qy or Q=Q, respectively, and By or B is supposed to be paid when P=P, or P=P,,
respectively. For the moment, suppose that the upstream party is confident that the
downstream party will indeed pay b; and B; (for i,j=H,L) as promised (and that the upstream
party will make any promised payments if b, < O or B; < 0). If the upstream party accepts the

contract, she will choose a vector of actions a’ to solve

“) MAX's + b + Abg(a) + B + ABp(a) - c(a) = UT

(where Ab =b,-b, and AP = B,-B,). The expected downstream payoff is then

E[Q;-s-b;-Bla=aF] =Q_+AQ q(aF) - [s + b + B +Abg(aF) + ABp(aF)] = DF,

so the total surplus generated by a firm with an implicit contract generating actions aF is

(5) s = U +D = Q + q(@)AQ - c(@h.

The implicit contract (s,by,by ,By.B) is self-enforcing if both parties choose to honor the
contract for all possible realizations of Q; and P,. The downstream party reneges if he refuses
to pay the promised bonus b; + BJ- to the upstream party, instead simply taking the good and
paying nothing. After reneging, the downstream party will either retain ownership and earn the
spot employment surplus of §* = Q, in perpetuity (when S® > My or sell the asset upstream
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and eam DY in perpetuity (when S™ > §F). Assuming Nash bargaining (with equal
bargaining power), the sale price for the asset in the latter case (paid at the end of the period in
which reneging occurred) will be (UM - DM + SF)/2r."' Thus, the present value of selling the
asset upstream for the Nash bargaining price and earning DM in perpetuity is (SM+ s%y2r. To
cover the two cases of S™ > SF and SM < SE, we write the present value of the downstream
party’s “fallback”™ payoffs after reneging as yrmax[%(SM +55), §%1.

The downstream party will honor the implicit contract as long as the present value of
honoring the contract exceeds the present value of reneging. Since the present value of
honoring the contract is -b; - §; + %DF, the downstream owner will honor rather than renege

on the implicit contract when

b - B + %DF > % max[ 14(SM + SF), SF, or
(6) b+ B < %(DF- max[ %4(S™ + S5, SE)).

The upstream party reneges on the implicit contract by refusing to accept a promised
payment (b; + [3;) when it was offered (or by refusing to make a promised payment if b; + B; <
0), earning zero rents thereafter when S™ < SF (and the downstream party retains ownership)
or buying the asset for price uM-pM+ S5)/2r and earning UMin perpetuity when sM > sF,
yielding a present value of (SM - SH)/2r. Thus, the upstream party will honor rather than

renege on the implicit contract when

7 b+ B + %UF > % max[ % (SM- SB), 0].

If (6) holds for all i and j then it must hold for the largest b; + [3;, while if (7) holds for all i and
J it must hold for the smallest b, + Bj. Combining these two extreme versions of (6) and (7)
yields a necessary condition for the implicit contract (s,by,b, ,Bg.B,) to be self-enforcing:

(8) AbL + IABI < %(s"- max[S™, SE)).

! To derive the Nash bargaining price, define X as the asset price and note that the net surplus to the
downstreamn party from selling the asset upstream rather than retaining ownership is X + (1/n)(DY - §5),
while the net surplus to the upstream party from buying the asset (rather than earning zero) is (I/)UM - X,
The Nash bargaining price maximizes the product of these net surpluses.
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In fact, (8) is sufficient as well as necessary, because for any Ab and AP satisfying (8), a fixed

payment, s, can always be chosen that satisfies (6) and (7).

The left-hand side of (8), |Abl + IABI, characterizes the total temptation to renege on the
implicit contract (the upstream party’s temptation plus the downstream’s). The right-hand side
equals the present value of the total surplus from continuing the relationship, S¥, less the best
fallback if either party should renege, max[S™,S%]. The absolute value signs around Ab and
AB allow for possibility that b >b,; and/or B, >By; (although Ab and AB will be non-negative in
equilibrium). The efficient implicit contract maximizes the total surplus sFin (5), subject to the
feasibility constraint (8). The resulting surplus can then be divided in any desired fashion
through the salary payment, s, which has no effect on (8).

Given functional forms for q(a) and p(a) and values for the parameters AQ, AP, and r,
we could now determine whether (i) a firm can achieve first-best upstream actions, (ii) a firm
can survive (i.e., an implicit contract can exist) but cannot achieve the first-best, or (iii) a firm
cannot survive (i.e., there are no values of Ab and AR satisfying (8)). We do not pause here to
explore these three possibilities because for many functional-form assumptions and parameter
values some other organizational form (i.e., spot market, spot employment, or a relational

contract) will be more efficient; see below.

Relational Contracts

We now consider relational contracts—implicit contracts where the upstream party owns
the asset. Such implicit contracts between non-integrated parties have been analyzed by Klein,
Crawford, and Alchian (1978), Klein and Leffler (1981), and Telser (1981), among others. In
our model, implicit contracts between non-integrated parties differ from those between
integrated parties in the ways they tempt each party to renege.

If the promised payment b; + Bj exceeds the price that would be negotiated under spot-
market governance, %4(Q; + P;), the downstream purchaser would be better off this period if
he reneged on the implicit contract. Similarly, if the promised payment b; + B; is less than
% (Q; + P;) then the upstream producer would be better off this period if she reneged. Thus, a
key difference between relational contracts and firms is that the good’s value in its alternative
use, P;, affects the reneging decision in a relational contract but not in a firm. This difference
drives Proposition 2 below.

A second difference concemns asset ownership after reneging: the efficient ownership

structure after reneging is again determined by a comparison of the total surpluses in the two
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static cases, spot markets and spot employment, so the conditions under which the asset
changes hands after reneging on a relational contract are the reverse of those for reneging on an
implicit contract in a firm. That is, if S* > S then it is efficient for the upstream party to retain
ownership: the upstream party will earn UM in perpetuity, the downstream D™. If S™ < SF the
upstream party will sell the asset to the downstream party at a Nash bargaining price of (S* +
UM - DM)2r; thereafter, the upstream party will earn zero and the downstream party S¥ in

perpetuity.

If the upstream party is confident that the downstream party will honor the contract, the

upstream party will choose a vector of actions a" to solve

Man s+ b, + Abq(a) + B, + ABp(a) - c(a) = Uk,

The expected total surplus in the relational contract is then
9) $*=U"+D"=Q, +q(a")AQ - c(a"),
where D® is the expected payoff to the downstream party under a relational contract.

Once the good has been produced and Q; and P; have been realized, the downstream
party is supposed to receive the net payoff Q, - b; - |3J-. If he reneges on the implicit contract, he
negotiates to buy the good for the spot-market price of 14(Q; + P;) instead of for b; + f;,
realizing a current payoff of Q; - Y(Q, + P;). Depending on which spot-governance
mechanism is efficient, the downstream party may also need to buy the asset. If ™ > SE then
the upstream party retains ownership of the asset, so the downstream party’s discounted future
payoff under spot-market governance is %DM. If S™ < S then the downstream party buys the
asset from the upstream party and receives a discounted future payoff (after accounting for the
purchase price) of (S¥ - UM + DM)/2r. The downstream party therefore will honor rather than

renege on the implicit contract when

Q-b;- B+ %DR > 1% (Q-P)+ %max[DM, %(SE- UM+ DY), or
(10) b +B;- % (Q+P) < %(DR-max[DM, %(SE- UM + DY))).

Once Q; and P; have been realized, the upstream owner is supposed to the sell the good
for the price b; + B;. If she reneges, she negotiates to sell the good for the spot-market price of
%(Q; + Py). If it is efficient for the upstream party to retain ownership of the asset then she
receives a discounted future payoff of %UM. If it is efficient to sell the asset then she receives
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(SF + UM - DM)2r, after accounting for the sales price. The upstream party therefore will

honor rather than renege on the implicit contract when

(11) by+Bj- % (Q+Py) 2 %(max[UM, K (SE+UM-DM)] - UB).

Equations (10} and (11) define eight constraints that must be satisfied to ensure that both
downstream and upstream parties will honor the implicit contract for L,j=H,L. However, all
eight constraints will not be binding simultaneously. In particular, as shown in Appendix 1,
the constraints can be combined into a single necessary and sufficient condition for the implicit
relational contract (s,by,by ,Byy,B,) to be self-enforcing:

(12) IAb - 1,AQI+1AB - BAPI < -}(SR-max[SM, SE).

Parallel to (8), the left-hand side of (12), IAb- 4 AQl + IAB-}4API, characterizes the total
temptation to renege on the implicit relational contract (again, the sum of the upstream party’s
temptation and the downstream’s), while the right-hand side equals the present value of the
total surplus from continuing the relationship, S®, less the best fallback if either party should
renege, max[SM,SE]. The efficient relational contract maximizes the total surplus St in (9),
subject to the feasibility constraint (12). The resulting surplus can then be divided in any
desired fashion through the salary payment, s, which has no effect on (12).

Given functional forms for q(a) and p(a) and values for the parameters AQ, AP, and r,
we could again determine whether (i) a relational contract can achieve first-best upstream
actions, (ii) a relational contract can survive (i.e., an implicit contract can exist) but cannot
achieve the first-best, or (iii) a relational contract cannot survive (i.e., there are no values of Ab
and A satisfying (12)). We again defer our exploration of these possibilities.

Reinterpretations

Following Grossman and Hart, we have distinguished between a firm and a market
through the ownership of a physical asset. In our model this asset is used to produce a physical
good each period. Indeed, the sole function of the asset is to convey ownership of the good.
Thus, we could instead assume that the good is produced from scratch each period (i.e.,
without the use of a physical asset), but that there is a legal asset that conveys ownership of the
good. Such a legal asset (or “title”) could be bought and sold, just as we envisioned above for
the physical asset after reneging.

In other potential reinterpretations of our model, what we call firms and relational
contracts could both be employment relationships. For example, a “firm” might be an
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employment relationship with a non-compete clause (so that the worker has no recourse if
stiffed by the firm), in which case a “relational contract” would be an employment relationship
without such a clause. As a second example, a “relational contract” might be an employment
relationship with an arbitration clause, in which case a “firm” would be an employment
relationship without such a clause. In such examples, the key issue is whether the employee
has any useful response to malfeasance by the firm. In our model, the variable P reflects the

payoff from such a response.

Williamson’s (1991) discussion of “forbearance” suggests a final reinterpretation of our
model (but one at odds with Grossman and Hart’s presumption that integration does not
change the feasible set of explicit contracts). Williamson argues that “courts routinely grant
standing to firms should there be disputes over prices, the damages to be ascribed to delays,
failures of quality, and the like, [but] refuse to hear disputes between one internal division and
another over identical technical issues;” that is, “the implicit contract law of intemal
organization is that of forbearance” (1991: 274). In this spirit, our model of a “firm”
corresponds to the case where the courts refuse to intervene, whereas our “relational contract”
corresponds to the case where disputes have standing in court. Again, the key feature of our
model is that an independent contractor has more recourse in a relational contract than does an

employee in a firm.

I1I. A Comparative Analysis of Organizational Forms

The preceding section characterized upstream action decisions and total surplus under

four alternative governance structures. The total surplus under governance structure k is
k k k
S"=Qu+q(a)AQ - c(a),

where k = E, M, F, or R for spot employment, spot market, firm, or relational contract,
respectively. In a given environment, the efficient organizational form maximizes this joint
surplus. For some parameter values, firms will be the dominant organizational form; for
others, relational contracts will dominate; for still other parameters, neither firms nor relational

contracts will be feasible and spot markets or spot employment will dominate.

In this section we first derive the four results promised in the introduction: (1) implicit
contracts (whether inside or outside firms) cannot exist if spot governance offers an inferior
but sufficiently palatable alternative; (2) vertical integration is an efficient response to widely
varying supply prices; (3) incentives are “higher-powered” in relational contracts than in firms;
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and (4) transfer payments are part of the firm’s performance-measurement and incentive
system, not a device for allocating resources. We then solve two examples for which we
compute and display the efficient organizational form as a function of parameters such as r,
AQ, and AP.

To prove these four results, we impose additional assumptions on the model in Section

II. We assume henceforth that the vector of actions has two components, a=(a,, a,), and that
the production functions q(a) and p(a} and the cost function c(a) are:

q(a) = q,a, + q,a,

p(a) = p,a, + p,a,, and

ca)= ) a7 + 4 a3,
where q,, q,, p,, P, 2 0. This model nests the two examples we solve at the end of this section:
(1) one-dimensional effort (g, = p, = 0), where attempts to increase the probability of realizing
the high altemnative-use value (P,) also increase the probability of the high downstream value
(Qyp), and (2) unproductive multi-tasking (g, = p, = 0), where attempts to influence P are costly
but have no effect on Q, and so strictly reduce social surplus. Other values of q,, ¢,, p,, and p,

capture cases such as academics, where research contributes to internal and external
productivity (q,, p, > 0) but administration contributes only to internal value (q, > p, = 0).

As noted above, the first-best actions maximize Q, + q(a)AQ - c(a), so we can now

derive that
3 =qAQ and a, =qAQ

In a spot market, however, the upstream party maximizes % (Q +P) + %4q(a)AQ + Y% p(a)AP -

c(a), so we have
aM= %qAQ+ ¥p,AP and
2,"'= %q,AQ + yp,AP.

Under spot employment the upstrearn party has no incentive to take costly actions and so
chooses a,= a, ® = 0. Finally, in an implicit contract where Ab = b,-b, and AB = B,.-B,, the
upstream party maximizes (s+ b, +0,) + q(a)Ab + p(a)AB - c(a), so we have

a'=qAb+pAB  and

a'zl= q,Ab + p,AB,
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where “I”” connotes implicit contract (and will be replaced by either “R” for relational contract

or “F” for firm below).

We can now state formal versions of our four results. After stating each result we give an

informal discussion; all proofs are presented in Appendix 2.

Proposition I: Implicit contracts (whether inside or outside firms) cannot exist if spot
governance offers an inferior but sufficiently palatable alternative. Formally, given q,,
Q. P;» P»» AQ. and AP, there exists r* such that if r > r* then no values of Ab and Af
satisfy either the reneging constraint (8) for “firm” governance or the reneging
constraint (12) for “relational contract” govemance.

We give the intuition for the most interesting case of this result: an inefficient spot market
can prevent the existence of a more efficient firm. Suppose that the spot market is superior to
spot employment, S™ > SE. Write the surplus from an implicit contract in a firm as S%(Ab, AB).
Large values of Ab and AP yield a large value of S*(Ab, AB), approaching the first-best surplus
S*. But these large values of Ab and AB also produce a large temptation to renege. At a
sufficiently high value of r, this large (current) temptation to renege outweighs the large
(future) surplus.

So far, the argument is standard: in the vast majority of repeated-game models, a
sufficiently high value of r prevents the existence of a first-best implicit contract. But the
Proposition says that no implicit contract is feasible, whether close to first-best or only slightly
more efficient than spot governance. The latter occurs because SM is strictly positive, so the
values of Ab and Af that yield S*(Ab, AB) slightly larger than S™ are strictly positive. These
positive values of Ab and A create a positive temptation to renege, even though the surplus
from the implicit contract is only slightly larger than the surplus from the spot market.'?

'* In Baker, Gibbons, and Murphy (1994) we established a similar result involving explicit and implicit
compensation contracts: the latter are feasible only if the former are sufficiently inferior. MacLeod and
Malcolmson (1989) anticipated part of this result, by showing that surplus is necessary for an implicit
contract to exist. Relative to their result, there are two innovations in our two papers. First, we endogenize
the performance of the spot-governance alternative to an implicit contract. That is, rather than taking the
payoffs from spot governance to be exogenous, we derive these payoffs in the same economic environment
in which we analyze implicit contracts. Second, we show that in our models surplus is necessary but not
sufficient.
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When implicit contracts are not feasible, there cannot be firms (by our definition). This
can occur when an implicit contract would be more efficient than the spot market, but r is
sufficiently high that the implicit contract cannot be supported as an equilibrium. It is in this
sense that we say that an inefficient spot market can prevent the existence of a more efficient

firm. We discuss this possibility in more detail in Example 1.

Proposition 2: Vertical integration is an efficient response to widely varying supply prices.
Formally, given q,, q,, p;, p,, AQ, and r there exists AP* such that if AP > AP* then
the downstream party owns the asset in the efficient governance structure.

In our model of a relational contract, the upstream party could consign the good to its
alternative use, so current market conditions (that is, realizations of P, or P,) play an important
role in determining whether the parties will honor the implicit contract. In a firm, however,
current market conditions do not affect the reneging decision because the downstream owner
can simply take the good, without any restitution to the upstream party whatsoever. This
distinction is clear from the reneging constraints: AP appears in the constraint for a relational
contract, (12), but not in the constraint for a firm, (8).

This difference between firms and relational contracts offers an explanation for Carlton’s
(1979: 189) observation that companies vertically integrate to reduce uncertainty of supply.

It has always been somewhat of a mystery why businessmen, as well as
researchers, so often conclude that the significant force explaining . . . vertical
integration . . . has been the desire to obtain a more certain supply of inputs.

Our model offers a novel answer to this puzzle: it is not the ex ante uncertainty associated with
a volatile market price that is avoided by vertical integration, but rather the ex post temptation to
renege on an implicit contract.'’ When the market price is highly variable, the upstream
producer faces a large temptation to renege when the price is high, and the downstream
consumer faces the symmetric temptation when the price is low. This makes it difficult to
sustain an implicit contract. By vertically integrating (having the downstream party buy the

" In our model, a high AP represents a large variability in the value of the good in its next best use, assuming
that this alternative value is still less than the internal value. We interpret a high AP as meaning that the
“outside market price” of the good is highly variable.
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asset, and thus the residual rights to the output), the market price no longer serves as a

temptation to either party.

Klein (1996) and Klein and Murphy (1997) note that the recent wave of large vertical
mergers in the pharmaceuticals and entertainment industries has followed major shifts in the
market environments. They argue that this vertical integration is a response to “hold up”
problems that occur when changing market conditions “place the relationship outside the self-
enforcing range.” Our formal model is consistent with their intuition: vertical integration

dominates relational contracting when market conditions (AP) become highly variable.

Proposition 3. Incentives in relational contracts are “higher-powered” than incentives in firms.
Formally, given q,, q,. p;. p,, AQ, AP, and r, if the most efficient firm yields a," < a,”
and a,” <a, then either the most efficient relational contract yields a,* > a,F and a,% >

a,” or no relational contract exists.

Recall that in a firm, the employee has no recourse if the firm asserts that performance
was poor and refuses to pay the promised bonus, whereas in a relational contract an
independent contractor owns the asset and can dictate its use. This improved fall-back position
for the upstream party means that she can extract a positive payment after the downstream party
reneges. Thus, the temptation for the downstream party to renege is not the full amount of the
payment, but only the difference between this promised payment and the bargaining outcome.
This reduced temptation means that the downstream party in a relational contract can promise a

larger bonus than can a firm.

More formally, in our model of an implicit contract, the upstream party’s actions are
determined by Ab and AB—these are the “bonuses” paid for achieving high realizations of Q
and P, respectively. Therefore, holding Ab and AP fixed, the total surplus from an implicit
contract does not depend on who owns the asset. But the temptation to renege, shown on the
left-hand sides of (8) and (12), does depend on asset ownership. In particular, if strong
incentives are desirable (i.e., Ab>}AQ and AP> }AP) then the total reneging temptation is
smaller in a relational contract than in a firm (namely, |Ab - 1, AQI + IAB - 1 AP! rather than IAb
+ |ABI). Thus, when strong incentives are desirable, a firm is an inefficient governance

mechanism compared to a relational contract.

Proposition 3 corresponds to a thought experiment: fix the environment, measure the
incentives in the optimal organizational form, and consider what incentives would emerge if the
organizational form were changed. But an empirical test along these lines would require that
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non-optimal organizational forms exist in the given environment. Fortunately, a related
proposition also holds: choose a dataset with a narrow range of environments in which both
firms and relational contracts exist; in this narrow range of environments, relational contracts

will have higher-powered incentives than firms.

Proposition 4: In a spot market or a relational contract, prices determine the allocation of
resources, but in a firm transfer payments serve only as part of the firm’s performance-

measurement and incentive system.

Transfer pricing has been a subject of extensive inquiry by economists. Early research
(e.g., Hirshleifer (1956) and Gould (1964)) treated the problem as one of trying to use the
transfer pricing system to give incentives to decentralized agents to achieve the efficient
allocation of resources within the firm—essentially trying to duplicate the market inside the
firm. But Holmstrom and Tirole (1991) note that “a major deficiency of (this) approach is that

it overlooks the reasons why trade is internal in the first place.”

In our model, in the spot market or a relational contract, the upstream party can choose to
reject the offered price and retain title to the good. In a firm, however, the good is already
owned by the downstream party, who retains it no matter what. Thus, in our firm, any ex post
payments from downstream to upstream cannot play any role in allocating resources; such
payments can only be part of an implicit contract designed to provide ex ante incentives.

Eccles (1985) found that transfer prices are rarely used in organizations to allocate
resources. Instead, the rights to allocate resources are held centrally, with the transfer pricing
scheme serving as part of the performance-measurement and incentive system for the
divisions. Our model assumes that the first part of Eccles’s finding is correct: in the firms in
our model, resources are allocated centrally by fiat, rather than as a decentralized response to
transfer prices. Our result therefore concerns the second part of Eccles’s finding: transfer
payments exist, but only as the outcomes of the implicit contracts governing performance

measurement and incentives for divisions.

Example 1: One-dimensional Effort

Suppose that q, = p, = 0: the upstream party takes a single action, a; the probability of
realizing Q = Qy is q(a) = qa; the probability of realizing P = Py, is p(a) = pa; disutility of effort
is c(a) = 14 a’. In Figure 2 we plot the efficient organizational form for this example, as a
function of r and AP.
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Figure 2: Efficient Organization Form as a Function of r and AP
(Example 1: q(a)=qa, p(a)=pa, and c(a) = }5a’)

The figure shows how the efficient organizational form varies with the discount rate (r) and the
difference between the high and low market valuations (AP), assuming that p=q=1. Given r, no
implicit contract is feasible if the spot market is sufficiently close to first-best. At sufficiently
low 1, firms and relational contracts can achieve the first-best. As r increases, firms degenerate
into spot employment and relational contracts into spot markets. Firms dominate relational
contracts if and only if spot employment dominates the spot market.

SPOT MARKETS AND SPOT EMPLOYMENT: The upstream party’s action in a spot market, aM =
% qAQ + Y pAP, is first-best when gAQ = pAP (shown towards the left of the figure). At this
point, of course, no implicit contract can provide additional surplus beyond that delivered by
the spot market, and so implicit contracts are not feasible at any discount rate. To the left of this
point, when pAP < gAQ, the spot market provides inefficiently low incentives. This means
that, at sufficiently low discount rates, relational contracts provide enough added surplus to be
self-enforcing. When discount rates are very low, first-best relational contracts are feasible;
when they are somewhat higher, second-best relational contracts are feasible. To the right of
this point, when pAP > gAQ, the spot market provides inefficiently high incentives, which
again allows relational contracts to be feasible. To the left of pAP=3qAQ, the surplus in the
spot market (sM = Q.+ Y% (qAQ + pAP)3qAQ - pAP)), exceeds the surplus under spot
employment (sF = Q). Thus unless the spot market provides excessive incentives, (pAP >
39qAQ, shown towards the right of the figure), the spot market outperforms spot employment.
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RELATIONAL CONTRACTS AND FIRMS: As in any repeated-game model, lower discount rates
make implicit contracts more likely, for any value of AP. Similarly (and consistent with
Proposition 1}, spot governance always beats implicit contracting at sufficiently high discount
rates. An interesting feature of this example is that the value of AP for which relational
contracts outperform firms is the same as the value under which spot markets outperform spot
employment. {That is, there is a vertical line at pAP = 3qAQ separating upstream asset
ownership from downstream ownership.) This result is somewhat surprising because when
firms and relational contracts attain the same (second-best) level of surplus, they do so very
differently: firms entail upstream underinvestment in effort, while (for pAP > gAQ) relational
contracts achieve the same level of surplus with upstream overinvestment in effort (reminiscent
of Proposition 3). Consistent with Proposition 2, when AP is large, spot employment provides
more surplus than spot markets and firms provide more surplus than relational contracts: the
downstream party owns the asset when AP is large. Finally, the boundary between spot
employment and firms is independent of AP. In both of these organizational forms, the
downstream party owns the asset, so the upstream party cannot threaten to sell the good in its
alternative use. Thus, the outside price (P, or P,) is irrelevant to the determination of the

optimal organizational form.

Example 2: Unproductive Multitasking

Suppose that q, = p, = 0: the upstream party takes a pair of actions, a=(a,,a,); the
probability of realizing Q = Q;; is q(a) = qa,; the probability of realizing P = Py, is p(a) = pa,;
disutility of effort is c(a) = }; a7 + )4 a2. In Figure 3 we plot the efficient organizational form

for this example, again as a function of r and AP.

SPOT MARKETS AND SPOT EMPLOYMENT: In this example, the upstream party’s action in a
spot market is never first-best, because the spot market always provides too littie incentive for
a, and too much incentive (except when AP=0) for a,. Thus, unlike in Example 1, it is always
possible (with sufficiently low r) to devise a self-enforcing implicit contract. However, the
comparison between the spot market and spot employment is similar to Example 1 (and
consistent with Proposition 2): spot employment dominates if AP is sufficiently large (pAP >

\/g qAQ in the figure).
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Figure 3: Efficient Organization Form as a Function of r and AP
(Example 2: q(a)=qa,, p(a)=pa,, and c(a) = 4a] + }4a3)

The figure shows how the efficient organizational form varies with the discount rate (r) and the
difference between the high and low market valuations (AP), assuming that p=g=1.

RELATIONAL CONTRACTS AND FIRMS: In contrast to Example 1, the conditions under which
relational contracts out-perform firms in this example are not identical to those under which
spot markets out-perform spot employment. Instead, the choice between a firm and a relational
contract may now depend on r. (Although Proposition 2, that firms out-perform relational
contracts at sufficiently high AP, continues to hold). At low values of r, the boundary between
first-best firms and first-best relational contracts is at AP = AQ), as shown in the figure; at high
values of r, the boundary is at pAP = \/g gAQ, as noted above. The most interesting case is for
intermediate values of r, such as where the boundary between second-best firms and second-
best relational contracts is not vertical (AP just greater than AQ in the figure). On this
boundary, an increase in r changes efficient governance from a firm to a relational contract.
The intuition for this result is related to Proposition 3, which says that incentives in relational
contracts are “higher-powered” than incentives in firms. In this region of the figure, total
incentives are too high (i.e., above first-best). Because Proposition 3 states that a firm
provides lower (and thus more efficient) total incentives than a relational contract, a relational
contract will not be observed unless it delivers a lower reneging temptation than would a firm.
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Raising r, which changes neither the surplus from the contracts nor the (one-period) payoff
from reneging, causes the implicit contract with the greater reneging temptation to become
infeasible sooner, hence the transition from firms to relational contracts in the figure as r
increases. Of course, consistent with Proposition 1, additional increases in r make all implicit

contracts infeasible.

IV. Interpretation and Extensions

This paper sheds new light on what distinguishes firms from spot markets, and on how
both these organizational forms differ from the long-term non-integrated relationships we call
relational contracts. We emphasize the role of “management” in firms and relational contracts—
the articulation of unwritten rules and codes of conduct, the development and maintenance of a
reputation for abiding by these rules, and the use of subjective assessments and informal
adaptation to events in the implementation of these rules.'* Our description of management thus
elaborates on Kreps’s (1990) description of corporate culture, and shows that culture and

management are just as important in non-integrated supplier relationships as in firms.

Management

In the introduction to the third edition of his book Administrative Behavior, Herbert
Simon (1947; 1976) states:

To many persons, an organization is something that is drawn on charts or
recorded in elaborate manuals of job descriptions. . . . In this book, the term
organization refers to the complex pattern of communication and relationships in a
group of human beings. This pattern provides to each member of the group a. . .
set of stable and comprehensible expectations as to what the other members of the
group are doing and how they will react to what he says and does.

Determining what these patterns of expectations should be, and establishing them, is a complex
task. Even once the expectations are set, maintaining the implicit contracts in an organization
requires (i) that managers accurately assess the observable but non-contractible outcomes (the
P’s and Q’s in our model), (ii) that they know the payoffs that are supposed to result from

' Bernheim and Whinston (1997) share our emphasis on management: in our terminology, they show that an
optimal explicit contract may be incomplete in order to create a role for management of an implicit contract.
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these outcomes (the b’s and B’s and when to pay them), and (iii) that they exercise discretion
in deciding whether to honor the implicit contract (i.e., properly evaluate the reneging
constraints). In our model these three tasks are trivial; in reality each requires judgment and
knowledge of the specifics of complex situations.

The implicit contracts in an organization are essential but difficult to observe. They
provide a set of rules that may be clear to those who are inside the organization, but may be
invisible to outsiders. Indeed, we believe that one of the reasons that organizational behavior
has been such a mystery to economists is that those inside organizations appear to be dancing
to music that outside analysts can’t hear: this music is the set of implicit contracts that direct
and motivate individuals to achieve coordinated action when they have few apparent incentives.
Chester Barnard (1976) referred to these implicit contracts as “specific organization practice:”

By this I mean the lines of organization, the governing policies, the rules and
regulations, the patterns of behavior of a specific organization. Though much of
this is recorded in writing in any organization and can be studied, much is
“unwritten law” and can chiefly be learned by intimate observation and
experience. . . . An effective working knowledge of a specific organization can
only be acquired by working in it.

Given the prevalence of these unwritten rules, it is not surprising that models that do not
account for them cannot completely explain the existence and performance of organizations.
Blau and Scott (1962:6) make a stronger assertion in this spirit:

It is impossible to understand the nature of a formal organization without
investigating the networks of informal relations and the unofficial norms as well
as the formal hierarchy of authority and the official body of rules, since the
formally instituted and the informal emerging patterns are inextricably intertwined
(emphasis added).

Haggling and Conflict

One legitimate criticism of our model is that it makes the process of management too neat.
In our model, the implicit contracts provide the music to which the members of an organization
dance, but saying that this music is inaudible to outsiders does not explain why organizations
often look more like a disorganized rumble than our well-choreographed waltz. In future work
we intend to address this issue by defining management more broadly than simply the
maintenance of implicit contracts, to include also their creation and renegotiation. We expect
this extension of our model to address the discord, confusion, and conflict that often seem to

plague organizational life.
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Just as the creation of explicit contracts involves the (generally unmodeled) process of
gathering information about tastes and technology, hiring lawyers, and agreeing on
enforcement mechanisms, so the creation of implicit contracts is a messy and conflict-laden
process. And it is made even more difficult because the terms and conditions of implicit
contracts often are not formally articulated. Rather, they are built up by precedent and
experience. To cite Simon (1947; 1976) again:

Much of what an executive does has its principal short-run effect on day-to-day
operations. He makes a decision about a product price, a contract for materials,
the location of a plant, an employee’s grievance. Each of these has an immediate
effect in settling the question before him. But the most important cumulative
effect of this stream of decisions . . . is upon the patterns of actions in the
organization.

It would be surprising if a system that relied on such implicit contracts ran perfectly smoothly.

A different way to add haggling to the model would be to depart from our assumption
that the value of output (Q) is common knowledge, much as Green and Porter (1984) depart
from the assumption that firms’ quantity choices are common knowledge in the context of
colluding oligopolists. This approach would produce inefficient punishments in equilibrium. In
our model such punishments might take the form of the firm refusing to pay an employee some
promised payment in the event of an unlucky bad outcome, because such a bad outcome could
be generated by shirking—even though, in equilibrium, such shirking will never occur. Such
an episode would then be followed by an inefficient period of low effort from the employee
before the implicit contract was re-established.

Subjective Assessments and Uncertainty

In the model presented above, problems stemming from asset specificity are mitigated
through what we have called management—the development and implementation of an implicit
contract. Similarly, in our earlier paper (Baker, Gibbons, and Murphy, 1994) we showed how
implicit contracts based on subjective performance evaluations could mitigate problems
stemming from distortionary objective measures of performance. In both of these models, the
benefits of implicit contracting arise because such contracts can use evaluations of outcomes
that are either not verifiable ex post or not specifiable ex anze. In the case of asset specificity,
the value of a specific asset (or, in our case, its current output) can be used in the implicit
contract, while in the case of distortionary objective performance measures, a subjective

performance evaluation can be used.
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There is at least one other situation in which implicit contracts based on subjectively
evaluated outcomes may be useful: situations in which contractible measures of outcomes are
so noisy that explicit contracts will impose excessive risk on the contracting parties.’” In this
situation, subjective assessments of performance will be much more successful in providing
incentives to an agent without imposing excessive risk. For example, stock prices are
contractible measures of performance for executives (or any other employee in the firm), but
they include a great deal of noise along with the signal that they provide about managerial
performance. A subjective assessment of the executive’s performance can potentially
disentangle the effects of her actions from the uncontrollable effects of the environment.

An extension of our two models (in this paper and the earlier one), in the spirit of
Holmstrom-Milgrom (1994) but with the addition of repeated games to their analysis, would
provide a more general description and explanation of how organizations solve contracting
problems. This model would allow for the simultanecus use of various instruments—including
explicit contracts, implicit contracts, and asset ownership—to solve problems that arise from

asset specificity, performance measurement problems, and uncertainty.

V. Applications and Conclusions

Recognizing the role of implicit contracts in organizations, and labeling the development
and implementation of these implicit contracts “management,” helps to explain several
observations about informal processes inside of firms. We provide three examples:

compensation, transfer pricing, and corporate governance.

Compensation

Most economic models of compensation and incentives suggest that compensation
contracts should be fairly simple documents that specify performance measures and the
weights that will be attached to these measures. In practice, however, compensation

determination in most organizations is an administratively-intensive process that may involve

¥ Holmstrom and Milgrom (1994) suggest these three economic problems—asset specificity, difficulty with
performance measurement, and uncertainty—as the exogenous parameters that determine the endogenously-
chosen set of instruments that define a firm.
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some use of formulas but almost always involves a great deal of subjective assessment and
judgment on the part of higher-level management. As Edward Lawler (1990:90) argues:

In most cases, there are simply no hard, objective measures available that would
allow the [performance] appraisal to be based on objective data. Thus, a judgment
call is necessarily involved.

Lawler goes on to describe the process by which subjective assessments of performance are
made in organizations, and stresses that this process is extremely time-consuming for

managers.

Eccles and Crane (1988) provide a similar description of the bonus-setting process in
investment banks. Again, the process is management-intensive and highly subjective:

Senior managers use subjective judgment in determining how funds from
aggregate bonus pools should be allocated to individuals. Furthermore, they take
into consideration a great deal of quantitative and qualitative information . . .
from other systems and from conversations with people throughout the firm. . . .
Armed with these and other data, top management then decides on individual
bonuses. This is a complex and time-consuming process, which was described
by many senior managers as one of the most important things they did.

These descriptions of the process of compensation determination are consistent with our model
of implicit contracts, and with our interpretation of these contracts as involving a significant

amount of managerial judgment in their implementation.

Transfer Pricing

Eccles (1985) argues that the role of “administrative process” is essential to
understanding how transfer pricing systems are implemented in the organizations that he
studied. He defines the elements of this process as how transfer prices are set, who sets them
and when, what information is used, and how conflict over transfer prices is resolved. He
describes this process as being highly administratively intensive, and as one that “needs

constant management attention” (p. 116).

Eccles argues that understanding how transfer pricing systems work requires

understanding the sources and functions of these administrative processes.

Here, the term [administrative] process will be used . . . to refer to patterns of
behavior that emerge from the activities and interactions of people in the
company. . . . Structure and systems are the foundations on which processes are
built, but processes are also affected by company culture (norms, values, beliefs,
attitudes, rituals, and myths). (p. 269-270)
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In our model, these administrative processes appear as part of the implicit contracts.

The Role of the Board

One of the original motivations for agency theory was to modei the relationship between
managers and investors. Beginning with Jensen and Meckling (1976) and Holmstrom (1979),
the now-enormous literature on incentive contracting models this problem as the design of a
contract that splits the output of the relationship between a risk-averse manager and investors.
These models typically assume the existence of a contractible measure of output and solve for a
second-best (explicit) contract that uses this measure to induce non-contractible effort on the
part of the manager. But when we look for examples of principal-agent situations that conform
to this contracting model, we find them in a somewhat unexpected place: the legal entity known
as a Limited Partnership (LP). In an LP, the general partner (the agent) agrees to a formula
with the limited partners (the principals) describing the distribution of proceeds from whatever
projects the LP takes on. This sharing rule is part of a legally enforceable explicit contract
between the general and limited partners that serves as the main basis for their agency
relationship.'® One of the tmportant distinctions between this governance form and the
corporate form is that there is almost never a board of directors in a Limited Partnership, and

there is no need for one: the distribution of proceeds is done by explicit contract.

A typical Corporation differs greatly from a Limited Partnership in terms of the
contracting process goveming the distribution of value between the principals (the
shareholders) and the agents (management). Whereas an explicit contract is the sole instrument
in an LP, an executive compensation contract in a corporation almost always gives significant
discretion to the board of directors in determining both the size and timing of payouts (see
Kole, 1997). Similarly, the authority for the distribution of corporate proceeds through

dividends rests with the board of directors.

But what does the board do? We argue that the role of the board is to serve as a designer
and implementor of an implicit contract between management and the shareholders. Board
members must establish this implicit contract, and must then evaluate outcomes and decide on
payoffs. Using a variety of objective and subjective measures of performance, the board

' For a description and analysis of Limited Partnership governance see Wolfson 1985, Sahlman 1990, and
Gompers and Lerner 1995.
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attempts to disentangle the effects of management’s actions from those of luck, and to eliminate
distortions induced by accounting-based (and other objective) measures of performance. This
description is consistent with both Lorsch and MclIver (1994), who characterize the role of
boards, and Dechow, Huson, and Sloan (1994), who present evidence that compensation
committees implicitly adjust accounting-based bonuses for the negative consequences of

restructuring charges.

Management and the Nature of the Firm

The model developed in Sections II and III, and the definition and interpretation of
“management” given in Section IV, provide an answer to the question: Why are there firms?
Like Kreps (1990), we argue that firms serve as reputation carriers in order to sustain implicit
contracts. But we also recognize that reputations are important outside of firms: in our analysis
they appear in relational contracts. We thus predict that management will be as important in
relational contracts (to design and implement implicit contracts between non-integrated parties)
as it is in firms. To distinguish between these two management-intensive organizational forms,
we borrow Grossman and Hart’s focus on asset ownership. The fact that the set of feasible
implicit contracts depends on asset ownership creates a richer explanation for the existence of
firms: firms exist not only to sustain implicit contracts but also to sustain different implicit

contracts than could be sustained when assets are owned separately.

Our answer to “Why are there firms?” is consistent with Coase’s analysis of the nature of
the firm, but we add a new twist to his argument that firms arise where markets would perform
poorly. In our model, firms (and relational contracts) can arise only where markets perform
sufficiently poorly that an implicit contract can create enough surplus to be self-enforcing. Our
emphasis on the implicit contracts inside firms also suggests an answer to a second question:
what do managers do? Our answer is that managers develop and implement implicit contracts.
Thus, whereas Jensen and Meckling (1976) define a firm as “a nexus of explicit and implicit
contracts,” we argue that it is the implicit contracts that are the key to understanding the nature
of the firm.

Our model also enriches Grossman and Hart’s description of the firm. We adopt their
definition of a firm as a collection of non-contractible rights of control, but we argue that
unless all such rights are held by a single individual, the firm must have some mechanism to
coordinate the exercise of these rights. Since these rights are not contractible, their exercise
cannot be controlled by explicit contracts. Instead, the exercise of non-contractible rights is
coordinated by implicit contracts. We argue that the non-contractible rights of control that
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Grossman and Hart study in their analysis of asset ownership are the very rights that firms
manage through their administrative processes. Most organizations do not (and, realistically,
cannot) allocate all of these rights to a single individual, but rather decentralize and control
these rights through implicit contracts. We intend to formalize these arguments in future work.

The examples that we give in this section—of compensation systems, transfer pricing,
and the role of boards—all demonstrate that systems and processes in organizations that have
often been modeled as objective and explicit are generally subjective and implicit. Indeed, most
descriptions of organizations suggest an enormous role for the activities we have described as
management. While it is easy to see why economists often model organizations as collections
of explicit contracts (and why managers would prefer a system that avoids the judgment and
subjectivity that we have emphasized), our theory predicts that such systems will not survive.
If an objective and explicit compensation plan or transfer pricing system worked well, the very
basis for the existence of the firm should be questioned, since a spot-market relationship could
perform just as well. Discretion and judgment, and the development and implementation of
implicit contracts that rely on these qualities, are the essence of the managerial task.
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Appendicies

~ APPENDIX 1. NECESSARY AND SUFFICIENT CONDITIONS FOR HONORING
RELATIONAL CONTRACTS

Equation {11) defines the following four constraints that must be satisfied to ensure that
the downstream party will honor the implicit contract for i,j=H,L.

by + By - % (Qu+Pr) < — D" -max[DY, y4(s®- TV + DY),
by +PBL- % (Qu+PL) < % (D" - max[D™, 1(S" - UM + D)),
b +By- % (Qu+Py) < - O - max(DY, y(s®- U™+ D)),
b+ BL- % (Qu+PL) < — (O -max[DY, y(s®- U™+ D))

After substituting by = by, + Ab, By = BL + AB, Qy = QL + AQ, and Py = P + AP, and
defining Z = (by, - % Q) + (B - % Pp), the four constraints can be rewritten as:

(Al.la) Z+(Ab- 4AQ)+ (AB- 4AP) < %(Dk—max[DM, %(ST-UM+ DY),

(A1.1b) Z +(Ab - 4AQ) < %(DR-max[DM, 1 (SE- UM + DM))),
(Al.lc) Z+ (AP - %AP) < %(DR-max[DM, %(SE- UM+ DY),
(Al.1d) Z < —:—(DR-max[DM, 1(SE- UM + D).

Similarly, equation (12) defines the following four constraints that must be satisfied to
ensure that the upstream party will honor the implicit contract for i,j=H,L.

by + By - 4 (Qu+Py) 2 % (max[UY, 4(S"+ U - DY)1- UD),
by +Br - ¥ (Qu+Pp) = % (max(UM, 1(SE+UY - D"))- U®),
b +PBy- % (Qu+Py) 2 % (max[UY, 1(S®+ UM -DM)- US),
by +Br,- % (Qu+PL) = - (max[U™, y4(s®+ UM - DY) UF).

After similar substitution, these four constraints can be rewritten as:

(Al2a) Z+(Ab- KLAQ) + (AB - 4AP) > %(max[UM, K(SE+ UM - DM-UY,
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(A1.2b) Z +(Ab- 4AQ) 2 %(max[UM, 12(SE + UM - DM)- UD,
(Al.2¢) Z +(AB - AP) > -:—(rnax[UM, (ST + UM - DM))- U,
(Al.2d) Z> % (max[UM, (5% + UM-D"- U,

All eight constraints will not be binding simultaneously; in fact at most two constraints
will be binding. For example, suppose that Ab>1,AQ and AP>1,AP. Then, if (Al.1a) is
satisfied, the other downstream constraints (Al.1b), (Al.lc), and (Al.1d) will also be

satisfied. Similarly, if (A1.2d) is satisfied then (Al.2a), (Al.2b), and (Al.2c) will also be
satisfied. Thus, when Ab>14,AQ and AP>}4AP, the relevant constraints are (Al.la) and

{A1.2d); if these two are satisfied then the other constraints are satisfied as well. Applying
similar logic yields the following pairs of “relevant” constraints:

When Ab> 14 AQ and AB> 14 AP, the relevant constraints are:

(Al.la) Z+(Ab- 4AQ) + (AP - 4AP) < %(DR-max[DM, K(SE- UM+ DY),
(A1.2d) Z> %(max[UM, % (SE+ UM - DMy} UM,

When Ab> v, AQ and AB< }, AP, the relevant constraints are:

(Al.1b) Z +(Ab- 4AQ) < %(DR-max[DM, 1K (SE- UM + DMy,
(Al.2¢) Z+ (AP - 4AP) 2 %(max[UM, K(SE+ UM -DY)- UM,

When Ab< 14 AQ and AB> 14, AP, the relevant constraints are:

(Al.Ic) Z+(AB - %4AP) < %(DR-max[DM, 1 (SE- UM + DY),
(Al.2b) Z +(Ab- 4AQ) > % (max[UM, 5(SE + UM - DM)- UMY,

When Ab< 1, AQ and AB< 14, AP, the relevant constraints are:

(Al.1d) 7 < %(DR-max[DM, % (SE- UM+ DY),
(Al.22) Z+ (Ab- 4AQ) + (AR - 4AP) > %(max[UM, ¥(SE+UM-DM- U,

Multiplying the upstream constraint by minus one and adding the downstream constraint
yields an identical necessary condition for each pair of constraints:
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(12) lAb - 1, AQI +1AB - LAPI < %(sR - max[$M, sF)).

Finally, note that (12) is sufficient as well an necessary, since for any Ab and A satisfying

(12), a fixed payment, s, can always be chosen that satisfies the relevant pairs of constraints.

APPENDIX 2. Proors ofF PROPOSITIONS 1 THROUGH 3.

Lemma 1: For sufficiently large AP, spot employment dominates the spot market. That is,
given q,, q,, P, P»» and AQ there exists AP’ such that if AP > AP’ then SE> M.

Proof- 2(S™ - §%) = (3/4)(q,> + q,)AQ% + (1/2)(p,q,+ P,q,)AQAP - (1/4)(p.> + p,))AP? so
choose AP’ to be the larger root of the quadratic.

Lemma 2: Too strong an incentive based on the alternative-use value makes a relational contract
inferior to spot employment. That is, given q,, q,. p,, p,» and AQ there exists A’ such
that, for any Ab, if AR > AP then S® - SE<0.

Proof: 2(S® - 8%) = (q,* + q,)AB(2AQ - Ab) + 2(p,q,+ P,a,)(AQ - AB)AB - (p,> + p,) AP~
Maximize the first term with respect to Ab 2 0 (at Ab = AQ); maximizé the second term
with respect to Ab > 0 (at Ab = 0). Now choose AP’ to be the larger root of the
resulting quadratic, with the maximized versions of the first and second terms replacing

the originals.

Lemma 3: Too large a variation in the alternative-use value makes a relational contract
infeasible. That is, given q,, q,, P;, P, AQ, and r there exists AP*” such that if AP >
AP”’ then the reneging constraint (12) for a relational contract fails.

Proof: Choose AP’’ such that 4AP”’ > AR’ + (S* - S®)/r, where S* is the first-best surplus.
Then AP > AP’ implies that S¥ - S¥ < 0, by Lemma 2, so S® - max{S™, St} <0, so
(12) fails. But AP < AP’ implies 4 AP”’ > A, so the second term on the lefthand side
of (12) is at least KLAP” - AR > L AP” - AR’ > (S* - S5/ > (S® - SByr = (SF -
max{S™, SF))/r, so (12) fails.
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Proposition 2: Vertical integration is an efficient response to widely varying supply prices.
Formally, given q,, q;, p,, p;» AQ, and r there exists AP* such that if AP > AP* then

the downstream party owns the asset in the efficient governance structure.

Proof: Given Lemmas 1 and 3, Proposition 2 follows by setting AP* = max{AP’, AP”’}:
because AP > AP’, the spot market is not efficient; because AP > AP”’, a relational

contract is not feasible.

Lemma 4. For sufficiently high r, the only possible firm is the trivial case of Ab = AB=0 (ie.,

replication of spot employment). That is, given q,, q,, p;, P,» AQ and AP there exists -
p* suchthat if r > ry* then no values of Ab and A satisfy the reneging constraint (8)

except Ab = AB =0.

Proof: The reneging constraint (8) holds only if 1Abl + IABI < (SF - S®)/r. But this inequality can

be written as
{A2.1) 2r(Ab + AB) + (a,F - qlzi\Q)2 + (azF - q;,»AQ)2 < (q,2 + qf)AQZ,

where af = gAb + p,AB. Note that at Ab = AR = 0 we have a,F = a,F = 0, so (A2.1)
holds with equality. We will show that for sufficiently high values of r, values of Ab
and/or AP other than zero increase the lefthand side of (A2.1), but the righthand side is
constant, so the reneging constraint (8) fails unless Ab = Af = 0.

Let L,(Ab, AB) denoted the lefthand side of (A2.1). Then dL/0Ab = 2r + 2(a,® -
q,AQ)q, + 2(a,” - ¢,AQ)q,. Because a," and a," 2 0, we have thatif r > (g,* + q,)AQ
then dL;/dAb > 0. Similarly, L/dAB = 2r + 2(a," - q,AQ)p, + 2(a," - q,AQ)p,, so if
> (p,q,+ P,9,)AQ then dL/0AB > 0. Let r,* = max{(q,” + ¢,)AQ, (p,q,+ p,q,)AQ}.
Then for r > r;* we have that (A2.1) fails and hence that (8) fails, except perhaps at Ab
- AB=0.

Lemma 5: For sufficiently high r, the only possible relational contract is the trivial case of Ab
=1,8Q and AP = Y AP (i.e., replication of a spot market). That is, given q,, q,, P, P,
AQ and AP there exists r,* such that if r > r;* then no values of Ab and AP satisfy the
reneging constraint (12) except Ab =1, AQ and AP = L, AP.

Proof: The reneging constraint (12) holds only if IAb - , AQl + IAP - APl < (S® - S™)/r. But

this inequality can be written as

(A2.2) 2r IAb - ., AQI 421 IAB - K APl + (af - q,AQ) + (3.} - q,AQ)’
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< (3" -q,8Q) + (2, - g,AQ)?

where a® = qAb + p, AR and aM = =1,q.AQ + 14,p.AP. Note that at Ab =, AQ and AB =
Y AP we have a® = aM, so (A2.2) holds with equality. We will show that for
sufficiently high values of r, values of Ab and/or AP other than 1,AQ and KAP
increase the lefthand side of (A2.2), but the righthand side is constant, so the reneging
constraint (12) fails except at Ab =1, AQ and AP = ,,AP.

Let L ,(Ab, AB) denoted the lefthand side of (A2.2). For Ab > 1, AQ we have dL/dAb =
2r + 2(a,® - q,AQ)q, + 2(a,° - q,AQ)q,. Because a,® and a,* 2 0, we have that if r >
(q,> + g,)AQ then dL,/3Ab > 0 for Ab > 1, AQ. For Ab < 1, AQ we have dL/0Ab = -2r
+2(a," - q,AQ)q, + 2(a,% - q,AQ)q,. We wish to show that if r is sufficiently high then
oL,/0Ab < 0 for Ab <1, AQ. It therefore suffices to establish an upper bound on q,a,* +
q,3,". Because 3% = gAb + p, AP and Ab <1;AQ, it suffices to establish an upper
bound on AP. This is done in Lemma 6.

Similarly, for AP > 1, AP we have dL/0AB = 2r + 2(a,% - q,AQ)p, + 2(a," - q,AQ)p..
Because a,* and a,* 2 0, we have that if r > (p,q,+ p,q,)AQ then dL,/0AB > O for AP
> 1, AP. For AP < ;AP we have dL/dAB = -2r + 2(a,* - q,AQ)p, + 2(a," - q,AQ)p,.
We wish to show that if r is sufficiently high then 0L, /0AB < O for AP <, AQ. It
therefore suffices to establish an upper bound on p,a,* + p,a,". Because a* = q,Ab + p,
AP and AP < 14AP, it suffices to establish an upper bound on Ab. This is done in

Lemma 7.

Let r,* be the maximum of (g,> + q,)AQ, (p,q,+ p,4,)AQ, and the two other values of
r determined above. Then for r > r;* we have that (A2.2) fails and hence that (12) fails,
except perhaps at Ab =1, AQ and AR = 4, AP.

Lemma 6: Too strong an incentive based on the alternative-use value makes a relational contract
inferior to a spot market. That is, given q,, q,, p,, P;» and AQ there exists AB’’ such
that, for any Ab, if AB > AP>’ then S¥ - S¥ <0.

Proof: 2(S® - $™y = K(Ab) + 2(p,q,+ P,q,)(AQ - Ab)AB - (p,® + p,) AB>. As in the proof of
Lemma 2, maximize K(Ab) with respect to Ab = 0, and maximize the second term with
respect to Ab > 0 (at Ab = 0). Now choose A’ to be the larger root of the resulting
quadratic, with the maximized versions of the first and second terms replacing the

originals.
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Lemma 7: Too strong an incentive based on the downstream value makes a relational contract

inferior to a spot market. That is, given q,, q,, P;» P,» and AQ there exists Ab’” such
that, for any AB, if Ab > Ab** then S¥ - SM <0.

Proof: 2(S® - ™) = M(AB) + 2{(a,® + q,)) AQ - (p,q,+ P,9)A BJA b - (q,* + q,®) Ab% Asin
the proof of Lemma 2, maximize M(AB) with respect to Ap = 0, and maximize the
second term with respect to AP > 0 (at Ap = 0). Now choose Ab’’ to be the larger root
of the resulting quadratic, with the maximized versions of the first and second terms

replacing the originals.

Proposition I: Implicit contracts (whether inside or outside firms) cannot exist if spot

governance offers an inferior but sufficiently palatable alternative. Formally, given q,,
4, D;» Do, AQ, and AP, there exists r* such that if r > r* then no values of Ab and AP

satisfy either the reneging constraint (8) for “firm” governance or the reneging

constraint (12} for “relational contract” governance.

Proof: Given Lemmas 4 and 5, Proposition ] follows by setting r* = max{ r,*, r,* }.

Proposition 3: Incentives in relational contracts are “higher-powered” than incentives in firms.
Formally, given q,, q,, p,, P;» AQ, AP, and r, if the most efficient firm yields a’ <a,
and a,f < a,” then either the most efficient relational contract yields a,* > a," and a," >

a,” or no relational contract exists.

Proof: Because the firm yields actions below the first-best, the reneging constraint (8) must
bind. Consider implementing the same incentives, Ab and AP, through a relational

contract instead of a firm. Given the same incentives, the same actions would result,
but the reneging constraint (12) would differ. If Ab >1AQ and AR = }4AP then the

lefthand side of (12) is smaller than the lefthand side of (8), but the righthand sides are

identical, so (12) is slack, so the actions in the efficient relational contract can be
increased from those in the efficient firm. Alternatively, if Ab <4, AQ and/or AR < K AP

then it may be that no relational contract is feasible. But if a relational contract is
feasible then a small increase in Ab (if it is less than %, AQ) and/or AB (if it is less than
1, AP) increases the actions while reducing the lefthand side of (12). Hence, it will not
be efficient for the incentives in the relational contract to be as weak as those in the
firm.



