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Abstract
This paper examines markets, firms, and the law as alteenatstitutional

arrangements for organizing transactions that involvesiation-specific invest-
ments and uncertain performance. The analysis is the logitension of Coase’s
seminal examination of the market-firm boundary on one hand,the market-
law boundary on the other. It thus combines insights fronliteeature on indus-
trial organization and law and economics. The result is fiethiramework that
reveals the relative advantages and disadvantages, &ithily simple economic
setting, of market exchange, court ordering (contracts), iaternal governance

(agency).
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M ar kets, Contracts, and Firms:
A Unified Model of Organizational Choice

1. Introduction

Beginning with Coase (1937), a large literature dr@sen to examine the boundary
between the market and the fifrithe key question addressed by this literaturefign is it
more efficient to organize a transaction throughrttarket rather than within the confines of a
firm? Such an analysis, however, often overloblesdifferent ways in which a market (arms-
length) transaction can be organized. For exaniptan be a spot transaction in which the
parties meet and negotiate an instantaneous exehemtpr certainty, or it can be governed by a
contractual arrangement that was negotiated ipase before all information pertinent to the
transaction was known. The advantage of the cansakat it allows commitments to be made
that are enforceable by a third party (the cotimreby avoiding the holdup problén(iThis
arrangement is therefore sometimes referred tc@st ordering.”) The disadvantage is that the
terms of the contract must often be negotiated uadeertainty, thus leading to the possibility of
costly litigation once the information is revealed.

In a sense, a contract is intermediate betweenmarmarket transaction, where
enforcement is not an issue, and a transactionmatiiirm, where the owner (residual claimant)
can dictate the terms of the transaction. Thusyemeto think of the contract is that a court
stands ready to dictate the terms of the trangaatnch the way the owner of a firm could, but
unlike the firm owner, the court has no financiake in the transaction and only acts when

called on. In this way, the law provides temporacgess to coercion when a dispute arises in

! See, for example, Williamson (1975, 1979, 1987jt Crawford and Alchian (1978), Grossman andtHar
(1986), and Hart and Moore (1988, 1990). For amesurvey, see Hart (2011).

2 0n the holdup problem, see the references in tteth, as well as Goldberg (1976, 1985), Edlin Beithelstein
(1996), Segal (1999), and Bolton and DewatripoA0&, pp. 560-578).
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the face of unforeseen circumstances, a kind ofptary firm.” This perspective reflects the
boundary between the market (consensual exchandeha law (court-ordered exchange),
which is, of course, the general subject of Coagtisr classic paper on social cost (Coase,
1960)3

By recognizing the boundary between markets anttacts on one hand, and between
markets and firms one the other, the current ptqgeefore blends the insights from Coase’s two
classic papers in an effort to provide a more cetegbicture of the organization of exchange.
The formal analysis focuses on three key factoealuating the choice among the various
organizational forms. The first concerns the irices for parties to make efficient transaction-
specific investments prior to exchange, which heenlthe subject of much of Williamson’s
work on the advantage of firms and contracts ovarket exchange. The second concerns
incentives for efficient performance of a transacti-that is, deciding when the transaction
should be completed and when it should be breadrezke two factors represent the incentive
effects regarding exchange. Finally, an exteneifdhe basic model introduces the impact of

transaction or litigation costs in determining thest efficient organizational form.

2. Of Beer and Ice: A Case Study

To motivate the analysis, consider the well-knmase ofGoebel v. Linrd.The case
involved a dispute between an ice company andwadrgethat arose when the ice company
refused to deliver ice at the contractually setgoof $2 a ton because an unusually warm winter
had caused the ice “crop” to fail. Because thevbrg had a large stock of beer on hand that

would have spoiled without ice, it initially agretaa price of $3.50 per ton and took delivery

3 Also see the classic analysis of the choice betvpeeperty rules and liability rules in Calabresidavielamed
(1972), which reflects the same distinction.
4 47 Mich. 489, 11 N.W. 284 (1882).



but later sought to have the original price reitestdby the court. The court, however, allowed
the higher price to stand based on the “unexpeatedextraordinary circumstances” that had
arisen’ which likely would have driven the ice companyoiiankruptcy had the lower price
been enforced.

From an historical perspective, this case depigeneral problem faced by breweries
prior to the invention of artificial refrigeratiorSince the storage of beer required cool
temperatures, brewers usually had to rely on catger natural or specially constructed for the
aging of beer. The temperature of the caves whaalways low enough, however, particularly
during the summer months, so ice was also neeNatural ice, cut from rivers and ponds
during the winter and stored in insulated icehougesvided the only supply. This explains why
breweries initially arose in northern cities likelWaukee, where ice was readily available
during the winter. Still, the market for ice wast a dependable one since, as@oebelcase
showed, mild winters often caused price spikessagply shortages. As a result, many large
breweries built their own ice houses to store wéhat it was available year round, thus
removing at least some of the uncertainty oveictist of beer production (Baron, 1962, pp. 231-
234).

This situation presents a classic industrial oizgion problem in which a manufacturer
needs to ensure the supply of an essential inpuhis production process. The asset-specificity
problem arises because the manufacturer’s techpodagiires it to initiate its production
process (i.e., the brewing of beer) before the abste input (ice) can be known with certainty.
The question is how to organize the transactiowéen the manufacturer and the input supplier

in this setting so as to maximize the gains froealex.

® Goebel v. Linnp. 285.



One way is by a spot transaction between the naahwier and supplier after the cost of
the input is realized. The problem with this agament is that the input supplier may be in a
position to hold up the manufacturer given thatltter has already made a non-salvageable
investment that locks him into the transaction. aVoid this problem, the manufacturer could
instead enter into a formal contract that spectfesprice of the input before making any
investments. This was what in fact happened irGbebel v. Linrcase. Although the ice
company was still able to successfully hold upkirewery for a higher price, the brewery had
the option of suing for breach of contract whenittgecompany refused to deliver at the contract
price. Under the standard remedy for breach (wthiehorewery did not pursue), the ice
company would have had to pay damages equal toréveery’s loss, thus fully compensating
the brewery. As a final option, the manufacturer could havieeits ice supply problem by
simply buying out or merging with the ice compang.( vertically integrating). In this way, it
would have ensured the timely delivery of ice ahaoeptable cost. As noted above, many large
breweries pursued this option by building their aeghouses. The drawback of this
arrangement, however, is the governance cost oagmag the ice company, which | will model
below as an agency cost.

The preceding case study shows the various opti@tgotential traders have for
organizing their transaction. All are imperfed,tBe optimal choice is the one that maximizes
the expected value of the transaction. The folhgwnodel formally examines the factors that
enter into this choice. Section 3 first examiresinhcentives problems (transaction-specific

investment and performance), and then Section Hogkpintroduces transaction costs.

® The brewery did not pursue the damage remedy kedais likely that it would have bankrupted the company
(Goebel v. Linpnp. 285). The risk of bankruptcy thus shows tuattracts do not completely eliminate the risk of a
holdup problem (Miceli, 2002).
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3. Theoretical Analysis

Initially, 1 assume transaction and litigation tare zero in order to isolate the allocative
distortions inherent in the organizational formertiselves. In other words, how do the various
forms affect incentives for non-salvageable, tratisa-specific investments and for
performance in relation to the first-best outcomi&ybe concrete, | couch the analysis in terms
of the brewery/ice company case.
3.1. Set-up of the Model and the Social Optimum

Let V(x) be the gross value of output produced by the mgvggven its initial investment
of x, whereV'>0, andV(x)"<0. For examplex might represent the amount of beer that it brews.
Storage and sale of the beer, however, requiresntiedy supply of ice, the cost of which is a
random variable denote&dl whereF(C) is the distribution function, arfdC)=F'(C)>0 is the
associated density function. The sequence of idesiss crucial, since the brewery must choose
x before the cost of supplying ice is realized. A;lanceC is realized, the decision of whether or
not to supply the ice is made.

As usual, the social optimum is derived in revessguence of time. Thus, orCéas
been realized, it is optimal for the ice to be digubif the cost of performance is less than the
value of performance, or @<V(x) for any value ok. In contrast, if the cost of performance
exceeds the value of performance—i.eCHV(x), then the ice should not be supplied, even
though this means the loss of the brewery’s initigestment in beer. Given this sequence of
decisions, the expression for the expected valdkeobrewery’s investment, prior to the
realization ofC, is given by

F(V(X))HV(x) — C| C<V(X)] — x

= [/ - cldF©) - x, )



whereF(V(x)) is the probability of performance as a functiox.ofThe brewery’s optimal choice
of x maximizes this expression. The resulting firstesrcondition is given by

F(V)V(x) -1 =0, (2)
which says that the brewery should invest up tgttiat where the expected marginal benefit
equals the marginal cost. Letdenote the resulting first-best level of investifen

The actual performance and investment decisiohd@/imade by the relevant decision-
makers based on the organizational form goverredtransaction” between the brewer and ice
supplier. The next three sections derive the gaiuiim under a market transaction, a contractual
arrangement, and vertical integration.
3.2. Market Transaction

When the brewery and ice company interact in &etagetting, they engage in a spot
transaction for the sale of ice once the cost®bi®duction is realized. | assume that they
complete a transaction whenever one is jointlyifable (givenx andC), and then negotiate the
price based on the Nash bargaining solution. Astation is profitable wheneve(x)>C, which

is the efficient condition. The resulting equilion price is given by

_V(x)+C

P - (3)
Thus, the parties split the surplus from any tratisa evenly. More generally, when the
bargaining abilities of the parties can varpe price will be given by

P = aV(x) + (1-)C, 4)
wherea represents the strength of the ice company’s md@rgppower. The key thing to note

here is that the price is increasingifor >0. That is, the more that the brewery has ingeste

reliance on the completion of a transaction witlitte company, the higher the price that the

" The second-order condition fet to be a maximum iEV"+F (V)?<0, which | assume holds.
8 See, for example, Osborne and Rubinstein (19991 ).
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latter can extract. This represents a versioh@hboldup problem that can arise in spot
transactions, where the parametés an index of the severity of the problem (ireghera
indicates a more severe holdup problem).

Given (4), the brewery will choose its initial Bstment to maximize

F(VX)E[V(x) — P|C < V(x)] — x,

whereF(V(x)) is the probability of performance. SubstitutiogP from (4) yields

FIV())EV(x) —aV(x) — (1 —a)C|C < V(x)] —x

=[Pl - W@ - OldF () - . (5)
The resulting first-order condition is

F(V(x))(l —a)V'(x)—1=0. (6)
Denote the solution to (&. Comparing (6) to (2) shows thai<x* for o>0. Intuitively, the
brewery reduces its investment compared to theieffi level in order to lessen its vulnerability
to the holdup problem. Furtheg, is decreasing in, indicating that the brewery invests less as
the holdup problem becomes more severe. This iprihary disadvantage of market exchange
in this context.
3.3. Long-term Contract

As an alternative to engaging in spot transactitdresbrewery and ice company can sign
a long-term contract that commits the ice companyeliver ice at a pre-determined price over
some prescribed time period. This avoids the eethe parties to negotiate a price for each
transaction, and hence eliminates the holdup pnoblEurther, it creates an obligation on the
part of the ice company to perform, which the bmgian enforce by legal means. Thus, in
those states where the ice company chooses netftrq, the brewery can seek damages in

court. (lignore the risk of bankruptcy on thetparthe input supplier in high cost states.) Ret



be the pre-determined contract price, payable ciomeance’ and letD be the damages in the
event of breach as set by the court. (The magaitd® will be discussed below.)

The timing of events in this case is as follow&st, the brewery and the ice company
sign the contract and specify the priBe, Then the brewery chooses Finally, the ice company
realizes the cost of performan€&,and decides whether or not to perform. If itsloet
perform, the parties go to court, and the ice camgpsordered to pay damagesbio the
brewery:°

Considering first the ice company’s performanceigsien, onceC is realized, it will
deliver the ice iR—-C>-D, or if

C<R+D, (7)
and breach if the reverse is tideRecall that the condition for efficient perfornean giverx, is
C<V(x). Thus, for any, the measure of damages for breach that induedsdgltcompany to
perform efficiently isD=V(x)—R, or, the ice company must pay the brewery itslaarfrom the
transaction, conditional on its actual level ofestment. As it happens, this measure of
damages coincides with the most commonly used rgmmegictual breach-of-contract cases,
referred to as “expectation damages.” This measutefined to be an amount of money that
leaves the promisee (in this case, the brewerwedlsoff as if the contract had been performed
as promised (Shavell, 2004, pp. 343-344). Expecatamages induces efficient performance
because it forces the ice company to internalieduh cost of breach to the brewery, given its

prior investment ok. Note that such a measure assumes the couleisadier the fact, to

° This assumption is not essential. If the priceensayable up-front (fully or partially), then tHamage measure
would be adjusted accordingly. See, for examplRit&(1988).

10 Alternatively, the contract could include a stimeld damage clause, enforceable by a court, teaifigsD
(Shavell, 2004, pp. 352-353). The conclusions wdnd the same in this case.

1t is possible that the parties will settle thedeh suit out of court. However, the settlemermamwill resemble
the court-imposed remedy and hence will have alairmpact.
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observe and condition the amount of damages ohrdwery’s actual loss of income as a result
of the breach, namely;(x).

Given the above damage measure, the brewery @atisi that the breach decision will be
made efficiently by the ice company for any amaoint that it invests. Thus, it computes its
expected return from the contract tdbe

FVOOXV(X)-R] + [1-F(V(x))D — x (8)

After substitutingD=V(x)—R, this expression reduces to

V(X)— R - x 9)
Thus, the brewery can proceed as if performance waentain. Consequently, its profit-
maximizing level of investment, denotegl will solve the first-order condition

V'(x)-1=0, (10)
which, in view of (2), results in overinvestmernithis is true because the expectation damage
measure provides the brewery with full insurancaregj breach and hence creates the usual
moral hazard problertf. Note that the result here is therefore the opeasithe outcome under
market organization, which resulted in underinvesitrby the brewery.

3.4. Vertical Integration

The third alternative to the market or contradbrsbrewery and ice company to

vertically integrate; that is, to organize theartsaction within a single firm. For concretenéss,

assume that the brewery takes control of ice comghnugh the reverse is also possible (see,

12| don’t formally examine the manner in which thicp, R, is determined, since it is taken as fixed fopmses of
all subsequent decisions. PresumaRBlyeflects the bargaining abilities of the partie$doe any decisions have
been made or costs realized, as opposed to thgspetabove, which is negotiated after the brevirery choser
and the ice company’s cost of performance has tmeraled. Thus, negotiation ovRwould not be susceptible to
the holdup problem.

13t the court were able to specify a damage medsased on thefficient(as opposed to thactual) level of the
brewery’s investment, then it could avoid the mdratard problem and still induce efficient perfonoa by setting
damages equal ©B=V(x*)-R. However, we assume that the informational requénets of such a measure are
outside of the court’s knowledge or ability to kedShavell, 2004, pp. 360-361).
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for example, Grossman and Hart, 1986). The praociueind delivery of ice is therefore
undertaken by “employees” of the firm in return éowage, while the “owner” (the residual
claimant) decides how much to invest and when ¢olgee. | will model this relationship as a
principal-agent problem, where the brewer is thegyal and the supplier of ice is the agent.

The distinguishing feature of the firm as an orgational form is that it outlives the
individual transaction. To ensure this, the empésymust be paid in both production and non-
production states, though | will allow the wagesdliffer in those states. In particular, suppose
that in the states where the (single) worker iddk produce and “deliver” ice, he is paidto
be determined below), but when he is not askedddyte due to high costs, he is paigl
which is defined to be the minimum amount that pres him from quitting (his reservation
wage). In this specificatiog is interpreted to be the worker’s realized cogteformance.

As noted, the owner chooses the maximum cost umldieh the firm will produce. Let
C be this threshold cost level. Thus, the firm pitbduce whel€<C and not produce when
C>C. The owner, however, is assumed not to be atbserve the realization &f so he must
create an incentive contract for the employee ¢alpce only in those states wh&@sC. In
other words, the owner specifies a contract cangistf the wagesy andwy, and the threshold
cost,C, to maximize profits (the residual claim), subjexthe following constraints

w-C>wp C<C(C (11.1)

w—-C<w, C>C. (11.2)
Constraint (11.1) says that the worker, after gelaobserving the cost of production, prefers to

produce in the low cost statéwhile (11.2) says that he prefers not to produdéé high cost

14| assume that when indifferent, the worker proguce
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state, where\v is his reservation wage. Writing equation (14 )an equality yields the
threshold cost as a functionwf
Cw) =w—w,. (12)
Figure 1 depicts the ranges forgraphically.
[Figure 1 here]

The expected profit for the owner, given (11), banwritten as

[ee)

Iy () — wldF (©) = [57,, wodF(C) — x -

where the first term represents expected profiteenproduction state, and the second represents
costs in the non-production state. The owner cb®esndx to maximize this expression

subject to (12). Consider first the choicenof The first-order condition is
~ A ac
—F(C) + (V(x) —w + wo)f(C) (ﬁ) =0.
Since% = 1 from (12), this expression can be re-arrangedetial y

f(Ov(x) - C]=F©), (14)
from which it follows that/(x)>C. Thus, the firm underproduces, givenThis is true because,
given the owner’s inability to observe the realipedt of production, he must pay the worker a
high enough wage to induce him to produce overahge wher€<C. Thus, by reducing the
range of production slightly, he can pay a lowegaa the production states. At the optimum,
he balances the cost of lost production againdoiver expected wage bill. The resulting
inefficiency represents an agency cost associatidwertical integration. In what follows, let
w(x) denote the solution to (14).

The owner’s optimal investmemn, solves the following first-order condition
o A\ (O . A\ (O
[y V' ()dF(C) — 1 - F(C) (%) +[V(x) — () + wolf(6) (%) =0. (15)
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Since the final two terms drop out by (12) and (i¥9 have

F(C)V'(x)—1=0. (16)
Thus, the owner invests optimally, given the chstsholdC.

3.5. Comparison of the Various Forms

The results of the preceding sections are sumetiiz Table 1. Note that each of the
organizational forms involves some inefficiencyggesting that no one form will be optimal in
all circumstances. The spot market and long-tesntract both result in efficient performance
once the cost of performing is realized, but thenary invests inefficiently under both.
Specifically, it underinvests under market exchainge strategic effort to mitigate the hold-up
problem, whereas it overinvests under the long-tesntract because of the moral hazard
problem created by the expectation damage measdaages from a breach by the ice
company. In contrast, when the brewery and icepamy merge, the integrated firm invests
efficiently, but it underperforms as a result af igency costs associated with the workers’
private knowledge of the cost of performance.

[Table 1 here]

Since none of the organizational forms achieveditht-best outcome, the choice among
them depends on which involves the least distortiornthe context of the current model, this
will depend on the technology embodied in the brgigegross revenue function (i.e., how
important the up-front investment is), the disttibn of production costs (i.e., how likely breach
is), and the severity of the hold-up problem (it relative ex post bargaining strengths of the
parties). Consideration of some special caseslelplustrate the nature of the choice.

Suppose first that investment by the brewery imcgrdtion of performance is not

important (i.e.V is fixed). In that case, both the market and i@mtwill yield the efficient
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outcome because they result in efficient perforneabat the firm continues to result in
underperformance because of the agency costs., Whes up-front investments are not
important, we would the market and long-term cazttta dominate vertical integration.

Alternatively, suppose that the up-front investnseare important but performance is
certain. In this case, the contract and firm wiglld the efficient level of investment (this isi¢r
under the contract because the moral hazard prothleappears when performance is certain),
whereas the market will result in too little inv@sint because of the hold-up problem. When
breach becomes possible, the costs associatedheitontract and firm re-emerge and we return
to the general outcome in which all forms are sddoest. The only general conclusion we can
draw here is that, as the likelihood of breacheases, the level of investment under the market
more closely tracks the efficient level of investrhas compared to the contract. This is true
because the level of investment under the conisaait sensitive to the probability of breach,
and thus diverges further from the efficient leaglthat probability increases, whereas the level
of investment under the market, though inefficigialv, at least declines with the probability of
breach. Consequently, as the probability of breacteases, the market and firm will tend to
dominate the long-term contract, with the choicpaheling on the relative costs of the hold-up
and agency problems.

A simple example helps to further refine these tusions. Let(x)=6x"">

, and assume
thatC is uniformly distributed on [0,4]. | compare tbganizational forms by computing the
value of expression (1) for each form while varythg production parametér and the
bargaining power parameter Table 2 shows the optimal form for each of thec#ications.

Note first that the market dominates foré@lWhena is low. This is true because the brewery

expects to receive a large share of the gains éomost bargaining and thus internalizes most of
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the gains from trade. In other words, the holdghbfem is not severe. (In the extreme case
wherea=0, the holdup problem is absent and the outcorfisstsbest under market exchange.)
As a rises, however, the holdup problem worsens, aedterlly the firm or contract dominates
the market. As to the choice between the latterfoms (which doesn’t depend ah note that
asé increases, which means that the likelihood (ardejaf performance is higher, the contract
dominates the firm, as argued above. In contvdsen the likelihood of breach is high (which is
true for lowéd), the firm dominates.

[Table 2 here]

The preceding analysis has identified those cir¢antes that tend to favor (or disfavor)
the various organizational forms based on the itnoesithey create for performance and up-
front investments. We can gain further insight rdgayg this choice by explicitly introducing the
type and frequency of transaction costs associaitadeach form, which to this point we have

ignored.

4. Thelmpact of Transaction Costs

Consider first the type of transaction costs assed with each form. Under the market,
these will chiefly consist of the cost of negotigtithe price and any other terms necessary to
complete the transaction (e.g., the timing of payhaad delivery). Let this cost be denosed
which must be incurred each time the transacti@uigc In contrast, under a long-term contract,
the parties need to agree up front to the priceckheompany will pay in any transaction over a
fixed time interval, thus eliminating the need &gotiate a new price with each transaction. Let
this one-time cost b. If the ice company chooses not to perform at finice due to the

realized cost of performance, however, the paviidhave go to court and incur litigation costs
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of | per breach. Finally, if the two firms merge tonfioa single firm, this involves an up-front
cost of integration, denot&d, which includes both the costs of organizing ahdegotiating a
wage contract (as described above) with workerscomparing these various costs, it seems
plausible to assume @>N (i.e., the fixed cost of integrating is largernitae fixed cost of
negotiating a long-term contract), and [#} (i.e., the cost of litigating is larger than trestof
negotiating a one-time transaction).

Perhaps more important than the relative magnitut®sever, is the frequency with
which each cost is expected to be incurred unaevahious arrangements. Under the market
arrangement, the costmust be incurred each time a transaction is camegbleLetn>1 be the
(fixed) number of times the two firms expect tagact over a fixed time interval. For each
“potential” transaction, the probability that thenfs successfully transact is equal to the
probability that the realized cost of performarcéess than the value of performance, or the
probability thatC<V(x)-s, givenx. Thus, the presence of transaction costs redbeasnge of
performance for each potential transaction comparéde above modéf. However, assuming
that the parties incur an equal share of the nagoi cost (i.e., each incurs a ce), the price
continues to be given by (4). Total expected tatisn costs for tha transactions are therefore
given by

Tw = F(V(xu)—s)ns a7)

Under the long-term contract, the parties incurdhe-time cosN up-front, and then

expect to incur litigation costs beach time the ice company breaches a potentreddcdion.

151t also lowers the optimal level of investment guared to that implied by (6) because the breweeyisected
marginal benefit of investment is reduced. Inipatar, xy now solved-(V(x)—s)@L-a)V'(x)—-1=0.
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Assuming that each side bears one-half tfe ice company will perform R—C>-D-I/2, or if
C<V(x)+l/2.** Expected transaction costs in this case are diyen

Tc =N+ [1-F(V(xc))]nl. (18)
Finally, under the firm, only the up-front costinfegration is incurred. Thu3:=G.

[Figure 2 here]

Figure 2 graphs the total transaction costs uadeh organizational form as a function of
n, the frequency of the interaction, wheras determined byfy=Tc, andn, is determined by
Te=TeY Generally, transaction costs are minimized utitiemarket when the frequency of
interaction is lowj<n;), under the contract when it is moderatgi<n,), and under the firm
when it is high16>n,), all else equal. In addition, the market wilcbene more attractive as the
cost of negotiating a spot price and the probahiltperformance fall, while the contract will

become more attractive as litigation costs angtbeability of breach fall.

5. Conclusion

The optimal organizational form between two patdritading partners is the one that
achieves the largest expected gains from tradeerdtively stated, it is the form that
minimizes the sum of transaction costs plus thé associated with inefficient incentives for
transaction-specific investments and performaride contribution of this paper has been to
examine markets, firms, and the law as alternatisgtutional arrangements for organizing

transactions in the presence of these imperfectidhss exercise represents the logical

'8 Thus, it performs too often compared to the abmweel. | assume that the court does not adjusiaheage
remedy to account for the distorting effect ofgittion costs. It thus continues to BetV(x)-R. | also assume that
V(x)—-R>l/2 so that the brewery finds it worthwhile to suedamages in the event of breach. The brewerygeh
of x is also affected bl in particular, it invests at a higher level thiammplied by (10) in order to reduce the
probability of breach. In particulatg now solvesd/' (xX)[1+f(V+l/2)(/2)]-1=0.

Y Thus,n=NI{ F(V (xu=s))s—[1-F(V(x))]I} and n,=(G-N)/[1-F(V(x))]l. In drawing the graph, | assume that
n,>n; so that each form is cost-minimizing over somegeaofn.
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extension of Coase’s seminal contributions to itriaisorganization on one hand, reflected by
his examination of the market-firm boundary, anéate and economics on the other, reflected
by his examination of the market-law boundary. Téwult is a unified approach to
organizational form that reveals the relative adages and disadvantages, within a fairly
simple economic setting, of market exchange, congiéring (contracts), and internal

governance (agency).
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Table 1. Outcomes under the various organizational forms.

Organizational form Performance decision [hvent decision
Market Efficient Under-invest
Contract Efficient Over-invest

Firm Under-perform Efficient
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Table2. Optimal organizational form.

6=
25 26 27 28 29 30 31

0o M M M M M M M M
25 M M M M M M M | C
3 M M M M M M| C | C
50 M M M M M | C | cC C
67 _F___E_"F_"_F"__C___lc cC cC
75 F F F F C C <C ¢cC
1.0 F F F F cC C

M=market, C=contract, F=firm
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Figure 1. Ranges for production and non-production undeicadrintegration.
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Figure 2. Transaction costs under the various organizatifamais.
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