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NON-TECHNICAL SUMMARY

What is a fiirm? What are the determinants of how vertically or
laterally integrated are the activities of the firm? This paper
builds on the foundations laid by Coase (1937}, Williamson (1979}
and Klein et al {1978} which emphasize the benefits of "control"
in response to gituations where there are difficulties 1n writing
or enforcing complete contracts. We define the firm as being
composed of the assets {e.g. machines, inventories} which it owns.
We present a theory of costly contracts which emphasizes that
contractual rights can be of two types: specific rights and
residual rights. When it is too costly for one party to specify
a jong list of the particular rights it desires over another
party's assets, it may be optimal to purchase all the rights
except those specifically mentioned in the contract.

Ownership 1s the purchase of these residuail rights of control.
We show that there can be harmful effects associated with the
wrong allocation of residual rights. In particular a firm which
purchases its supplier. thereby removing residual rights of
control from the manager of the supplying company. can distort
the manager's incentives sufficiently to make common ownership
harmful. We develop a theory of integration based upon the
attempt of parties in writing a contract to allocate efficiently
the residual rights of control between themselves.

We define a firm to consist of those agssets which it owns or over
which it has control-—we do not distinguish between ownership and
control and virtually define ownership as the power to exercise
control. ©f course, control or ownership is never absolute. For
example, a firm which owns a machine may not be able to sell it
without the permission of the lenders for which the machine
serves as collateral: more generally., a firm may give another
firm specific authority over its machines. However, ownership
gives the owner all rights to use the machine which he hasn't
voluntarily given away or which the government or some other
party has not taken by force. We believe that this terminology
1s roughiy consistent with standard usage.
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I may be extremely costly to write a contract which specifies
unambiguously the payments and actions of all parties 1n every
observable state of nature. We assume that integration in itself
does not change the cost of writing down a particuiar contractual
provision. What it does change is who has controi over these
provis:ions not included in the centract. Consider. for example,
a contract between a publisher and a printer for a particular
number of copies cf a book. If the ceontract has no provisicn for
an additional print run, but the publisher receives some new
information which makes it prefitable for ancother run, then it 1is
obvious that the right to decide whether or not ta have the run
belongs to the owner of the printing press. This is the simplest
possible example of cur assumption that the benefit of ownership
is the residual right of control, i1.e. the right to contraol all

actions that have not been explicitiy given away by contract.

It 15 worth emphasizing that since cwnership provides residual
rights of control, the usual argument that the feasible set can
only bpecome larger under integration fails. If firm L buys firm
2, the owner of firm i will have the power to intervene in firm 2
in all sorts of ways, some of which may be very undesirable and
tead to large efficiency losses. The point 1s that the owner
cannot commlt himself to intervene selectiveiy in his
subsidiary's operations since by their very definition residual
rights refer to powers that cannot be specified in advance {at
least in the detail required to mawre them part of an enforceabple
contract}. It follows i1mmediately from this that integration can

impose costs as well as benefits.



la. GCenerel Introduction

Whet is a firm? What are the determinants of how veriieally or
laterally integrated are the activities of the firm? This paper builds on
the foundations laid by Comse (4937), Williamson {1979} and Klein EE.E&
(1978) which emphasize the benefits of "control” in response to situastions
where there are difficuliies in writing or enforcing complete contracts‘il
We define the firm as being composed of the assets (e.g. machines,
sinventories) which it owns. We present a theory of costly contracis which
enphasizes that contractual rTignts can be of two types: specific rights and
reaidual rights. When it is too cosily for ope party to specify a long list
of the particular rights it deaires over another party's sssets, it may be
optimal %o purchase all the righis except those apecificelly menticned in the
contract. Ownership s the purchase cf these residual righis of control. We
show thet there can be harmful effects essociated with the wrong allocatiom
of residusl Tights. In particular s firm vhich purchases its supplier,
therseby removing residual rights of control from the menager of the supplying
company, caa distort the mansger's incentives sufficiently to meke common
gwnership harmful. WHe develop a theory of integration based upon the attempt
of parties in writing & contract to alioeate efficiently the residual rights

of control between themselves.



We began by reviewing 20De iransaciions cost vased argunents for
intepration. Comse {1937} suggestsed that transactions will be orpanized in
the firm when the cost of doing this is lower than the coat of using the
market. He added some content to this idea by suggesting that the cosis of
conztant reconiracting with an outside firm or menager can be high relative
to those of signing & long term contract with an emplovee 1n which the
employee agrees to carry out the commands of the employer. Williamson and
Klein EE.EE added further content to this thecry by erguing thet 2
contrsctusl relationship between s separately owned buyer and seller will be
plagued 5y oppertunistic and inefficient behavier in situations where there
are large smounts of surplus %o be divided ex-post, and where, because of ihe
impossibility of writing a compiete, centingent contrect, the ex-ante
contract does not specify & clear division of this surplus. Such gifuastions
in turn are likely to srise when either the buyer or seller must make
investments wnich have & smaller velue 1n & use outside their own
relationship than within the relationshiyp {(i.e. there exist "mssetl
specificities”).

Vhile these statemenis help us understand wnen the costs of contracting
betweern separately owned firms may be high, they 4o not elucidste what the
benefits are of "organizing the transaction within the firm".i% In
particular, the transactions cost based arguments for integretion do not
explain how, given that it is difficult to write a complete contract between
a buyer and seller and this creates rToom for opportunistic behavier, the
scope for such behavier changes when one of the 3elf interested owners
becomes an equally self ipterested employee of the gother owner. Furthemmore,
if verticel integration slweys reduces iransaction costs, any buyer A and
seller B which have a contractual relationship should be able fo meke

themselves better off as follows: (i) A buys B and mekes the previous owner



of B the manager of a nevw subsidiary; {ii) A sets e transfer prace between
the subsidisry and itself egual to the contract vrice which exigted when the
firms were separate enterprises, and {i1i) A gives the manager of B a
compensation package equal to the profit of the subsidiary. Given this,
nowever, how can integration ever be strictly worse than non-integration,
i.e. what limits the aize of the firm?iii%

A second question raised by the transactions cost based arguments
concerns the definition of integration itself. In particular, what does it
mean for one firm to be more integrated than ancther? For example, is a firm
which cells its retail force "employess” more integrated than ome which cells
its retai}l force "independent but exclusive sales agents™?

Existing theories cannot answer these guestions because they do not give
a sufficrently clear definition of integration for its costs end bemefits to
be sssessed. By defining iniegration to be the owanership of assets, not of
people, we are able to evaluate the fenefifs and costs of integration. Ve
will argue that if one perty gets rights of control then this diminishes the
rights of the other party %o heve conirol. To the extent that there ere
benefits of control, there will always be potential costs associsted with
removing control {i.e. ownersnip} from those who mansge productive

activities.

ib. VWhat is Integration?

We define & firm to consist of those assets which it owns or over which
it has control--we do not distinguisk between ownership and control and
virtuslly define ownership &s the power to exercise comtrel. Of course,
coatrol or ownership is never esbsclute. For example, a firm which owns &
machine may not be able to sell it without the permission of the lenders for

which the machine serves as collateral; more generally, a firm may give



another firm specific authority over its machines. Howaver, ownership gives
the owner all rights to use the machine which he haan't voluntarily given
away or which the government or some other party has not taken by force. We
pelieve that this terminology s roughly consistent with standard usage.il

We do not distinguish between employees and outside contractora in the
cmae where the firm provides all the tools and other assets used by the
contrector. For example in insurance retailing s firm may use its own
employees as commissioned agents, or use independent sgents. 7The important
difference between the two forme of retailing is that the employee-agent dees
not own the list of his clients, while the independent sgent does own the
iist. If the firm owned the list aad all the other important assets of the
independent agents, then we would say that such & company nad the same depgree
of integretion s & company in which the retail seles force was composed of
"employees”. (A detmiled discussion of the insurance industry may be found
in Section 4.) As another example, consider vertical integration in shoe
manpufacturing. In the 18th century much of the manufacturing of shoes
switcned from the "puttipg out™ system where the worker sewed the upper end
tower halves of the shoe =t home, to fectory work where the factery owner's
machines were used by %the worker to put the shoes tugether.i| Even if
workers are paid by the piece in both cases, the firm is more integrated in
the latter case because it owns more of the machines used in production.

The above examples illustrate that the issue of ownership can be
separated from the issue of contracivsl compensation. A firm wmay pay enother
firn or person by the piece or a& fixed samount {salary), irrespective of the
ovnership of the machines. As Coase points out, the benefits of integration
must surely be more tham the =bility to choose a new payment method. Ve
sssume that g payment method, whether it be salary compensation to an

employee in the integrated company, or a price for goods to be delivered
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between companies, is some fuaction of the observable states of nature and
the observable performance of the parties to the contract. We further assume
that integration ain itself does not make any new varaahie observable o both
parties. JAny sudits which an employer can have done of his subgidiary are
slse feasible when the subsidiary is & separate company.lj

It may be extremely costly to write 8 contract wnich specifies
ungmbiguously the payments and asctioms of &ll parties in every observable
state of nature. We assime that integration in itself does not change the
cost of writing down & particular contractual prov131oa.3} What it does
change 18 who has control over those provisions not included in the contract.
Copaider, for example, a contract between a publisher and & printer for &
particular number of copies of & book. If the contract has no provision for
an additicnsal prant run, but the publisner receives jome new infermation
which makes it profitable for amother run, then it is obvious that the right
to decide wnether or not to have the ruan belongs to the owner of the printing
presas. This 1is the simplest pessible example of our agsunption that the
venefit of ownership is the residual raght of control, i.e. the right to
control all actions that have not been explicitly given away by coniract.

1t is worih emphasicing that since ownership provides residual rights of
control, the usual argument that the feasible set can only become larger
under integration fails, If firam | buys firm 2, the owner of firm I will
have the power to intervene in firm 2 in all sorts of weys, some of which may
be very undesirable and lead to large efficiency losses. The point ig that
the owner cannot commit nimsel? to intervene seleciively in nis subsidiary’s
operstions since by their very definition residual rights refer to powers
that cannot be specified in advance (at least in the detail required io make
them part of an enforcesble coniract). It follows immediately from this that

integration can impose costs as well as benefits.
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fc. Introduction to the Model

tn arder to be more specific about the costs and benefits of
zntegration, it 1S necessary toc zet up 5 formal model of the relationship
hetween two firms. This 1s dope in Sectiom 2. For simplicity, the
relationship, which may be either vertical or lateral, is assumed to last two
perlods.il In the first (i.e., the ex-anie) period the manager of each firm
makes relationship-apecific investments, while in the second {i.e., the ax-

post) period some further production decisions are taken and¢ the benefits

from the relationship are Tealized. 4 besic assumption c¢f the model ia that
the producticn decisions, represented by a, are sufficiently complex that
they cannot be specified completely in an initiel contract between the firms.
We have in mind & situation where it is prohibifavely difficult ¢ thank
about, and describe unembipuously, in advance how 2ll the potentially
relevant aspects of the production allccation should be chosern as & function
of %he many states of the world. For example, the dimensionality of q nmight
exceed the dimensicnality of the state space, with a different dimension of q
veing relevant in each different state of the world. In fact, %o simplify
matters, we go further and suppese that no aspect of q 8 ex-gnie
cuatractible-iﬂi *he nmoncontractibiliiy of g creates the need to sllocele
residual rights of conirol, siace if it is noi specified how g will be
chosen, there must be some implicit or explicit defsult which ellows some
party to chocse the relevant components of g ir the second period. ¥e assume
that the owner of each asset has the right to centrol that asset in the case
of a misaing provision. For example, if & contract between a printing press
owner end & publisher feils fo specify the extent to which the primnter 1s
obliged to cnapnge the ink used in the event that a new color becomes popular,

the owner of the printing pisnt hes the power fo choose the ink color, and if
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possible to force the publisher to pay more for the new color. However, if
the publisher owns the printing press, he "controls the missing provision”
znd can enforce the color of his choice.

Al though g is ex-ente noncontrectible, we suppose that, once the state
of the worid is determined, the (small number of) relevant asvects of q
become clear and the parties can negotimte or recontract over these
{costlessly). That is, g is, ex-post, contractible. Sinece the parties are
agsuned to have symmetric information, recontracting will elwsys lead to an
ex-post efficient ailocation, whatever the initial allovation of ownership

rights istii] The digtribution of ex-vost surplus, nowever, will we

senaitive to ownership rights. Por exsmple, in the case of ithe printer and
the publisher, while it mey aiways be efficient to shifi o the new ink
coler, the printer will extrect more surplus if he owns the printing plant
and can therefore refuse to change color if negotiations fail.

Through their influence on the distribution of ex-vost surplus,
ownersnlp rights will affect ex-ante investment decisions. That 23, although
ex-post efficiency {relative to investment decisions) is guaranteed under any
ownership structure, each ovnership structure will lead to a (different)
distortion in ez-ante investment. The ex-ante investments that we are
referrang to are those which are not verifiable, and hence are not
reimbursable, e.g., they represent the effort the maneger devotes to setting
up a well functioning firm. We suppose that the parties sllocate ownership
Tights in such a way that the ex-ante invesiment distortions are minimized.
The implications this has for the desirsbility of integratioz are the main
focus of the paper, and are analyzed in Sectior 3.

Since there are features of our theory which lack quantitative
completeness, in Section 4 we show how the theory can be applied to a

particular industry, the insurance industry. Finslly, Section % contains



conclusions-

[\

. The Model

Consider two firms, 1 and 2, which are engaged 1n & relationship, which
for simplicity we suppose lasts two periods. The firms sign a contract at
date O an¢ socon after maske relationship-specific investments, dencted by ay,
fy- At date i, some further sctions gq,, 4, &re taken and the gains from
trade are reslized. We write firm i's venefit from the reletionship at date

i, net of investment coats, &5

{2.1) B.(a;.4:8a, a5))-
We sre adopting the conventicn that all costs and benefits are measured in
date 1 dolimrs. We will often interpret the relationship &s a vertical one
where upstresm firm 2 suppiies downstream firm | with an input. In this case
BZ ¢ 0 may be & cost. However, another interpretatior is that the
relationship is & lateral one, e.g. between two retail stores with adjacent
lecations. For technical ressons, we have sssumed that B; depends on some
function ¢; of gy, 4, &0d 1S increasing in ¢i.i3]

Each firm 13 rus by & manager who we 3uppose 18 hired by the initial
owner st date O. Further, a dete O contract specifies the ownership rights
whieh are delegated Lo each mansger. As we explained in the introduction,
ownership rights cover assets have meaning only as residual rights of control
over these assets {(i.e., raghis which are not ex-ante contractible). The

1

i 9 represent rights of control which are not contractible as of date 0, but

q
which are controllable by an owner as of date 1. For exranple, if firm 2 15 &
coel mine, and firm | 1s an electricity genersting plant located adjacent to

{irn 2, then @1(q1, qz) may represent the quality of the coal delivered.
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Suppose thet the boiler firm | installs to burp coel does not funciion well
if the cosl supplied has high ash content. Then if firm 1 owns firm 2, it
can exercise its rights of control over fim 2's assets to direct that the
ccal should be taken from a deposit with low ash content (2.e, firm |
chooses & subvector of q2}. Cn the other hand, if firm 2 owns firm i, it cen
exercise its right of control over firm 1's mssets to direct that the boiler
should be modified tc accept high ash content caal.

An alternative %o ownership in this example is a full contingent
centract which makes the cosl mine's remuneration a function of the ash
content of the cosl supplied. Our assumption is that ash content is just one
of many cheracieristics of the coal, and 8 contract which covers each
characteristic is tco costly te write. A second alternative o ownership by
firm | is a2 contract which gives firm | the specific right to direct the
areas of the mine in which coal is dug ocut. This would elearly be reasonable
for any one particular right of coentrel. However we assume that there are
many aspects of the upstream firm's operstions, each of wnich mey be
important in & different contingency, and thus the costs of assigning
gpecific rights of contrel ex-ante are very nuch nigher than the costs of
assipning generalised contrel via rights of ownership:iil {See also the
discussicn in Footnote 20.)

We sasume that although (a) the qi's are toc complex to be included in
the date O contraect: (b) the {relevant components of the} qi's are
comtractible at date 1 once it is clear which coentingency has occurred (in
the above example, the contingency is one that mskes ash conient importani).
This means that the parties can write & new comtract at date i to specify how
the qi's should be chosen.

We turn now to the choice of the ex-ante investments 8. Ve assume that

851 although observable to the mansger of firm }, is not verifiasble and hence
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is not ex-anie contractible (ai night refer, for exampie, to the effart
devoted to setting up & well functionming firm}. Similarly Bi{ei.Qi} refers
to the personel {and hence non-contractible} benefit manager i receives when
he makes the investment decision &, ex-ante, and ¢; 1is deternined ex-post
through the choice of Gyr Gor

We assume that under any ownership siructure, separate managers are

needed to choose &y ang 83- The contrary asasumption that integration is

uaeful becouse it substitutes one mansger for two manapgers has been advanced
by Aron (3985), Monn and Wissank (1984).
¥e summarize cur assumpticns so far as follows:
{z.2} The manager of fimm i chooses a; and receives the net bpenefit B;.
This benefit is persocnasl itc menager L, 1.2., it does nol mppear in

14|

the sccounts.
(2.3} The action a; is observable to firm 3i*a menager but is not
verifisble. It follows that peyments from firm i to firm j cennot

be made condiiional on the a's. %]

(2.4) q; 48 ex-ante nencontractible, but ex-post coniractidle. The owner

of firm i hes the right and power to choose gy at date i. Ho
special skilis are reguired %o choose qitii§

We make the further assumption that there is a competitive market et
date O in identical potential trading partnmers (who are owners of assets
prior to the date O contract which re-allocaies ownership) and identical
potential managers for type 1 firms and for type 2 firms. This market
determines the ex-ante division of the surplus between the initial owners of
firms | and 2 and the manasgers they hire. Further, we suppose that =ll
ownership rights of control are delegated to the managersa of fims 1 and 2.

Tat 13, the initiel owners of assets prior te date O can be ignored once the

date O contrect 13 signed. Thus, if fimm 1 owns fimm J the owner-menager of
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firm i will choose qj. We will sometimes just state that the owner of firm j
ghooses 95+ We let the market clearing peyoffs of firm 2's initial owner and
of the mansgers of firme f and 2 be ;é, ﬁ}, Gé respectively. 4n optimal
contract can then be thought of as being chosen by firm 1's initial owner to
paximize his payeff subject to these constraints. The timing of events is as
fellows:

Dete ¢ Contract signed which allocates ownership rights smong manegers.

Then ay and 8, are chosen simulteneously and noncooperatively by
managers 1 and 2.

Date i If the original contract 1is not renegetiasted, the owner of firm
i {i.e., the manoger who has been given the ownership rights of
control) chooses q; - The cheices of different owners and
manegers are made simultaneously and noncooperatively. However,
the contract may be renegotiated. Then By, B, are realized.

One strong sssumpiion that we have made is that po date | varisbles are
contractible at date 0. In a vertical relationanip We might expect the
parties at least to be able to contract on the date ! level of trade. For
instence, in the case of the coml mine, the gx-ante contract might be a
“requirements” contract with & specified minimm and maximum delivery (i.e.,
the electricity generating plani chocses the level of coal it wants and the
mine must deliver). One interpretation of our model is that we are taking
this transfer of goods coniract as given, and Q+ % then represent
noncontractible choices which affect each party's benefit from the completion
of trade relative te this centract. Of course, s problem with this
interpretation is that we would expect the form of the transfer of goods
contract to be sensitive to the siructure of ownership. We should emphasize

that we believe that the flaver of our results concerning the role of



owpershiyp will continue to hold when this sepsitiviiy 1s modelled.izj

In & nomvertical relsticnshio, the agsumption that there are no
contractibles is more palatable (nothing concrete may be traded). In the
case of physically adjscent reteil stores, for example, the g might
represent ex-post choices regarding advertising, product lines, hours the
stores are open, etc. The mumber of customers visiting steore L, ¢i‘ will
depend on the choice of 93 of store }, as well as on g,.

In the next section, we anelyze the optimel contract between firms | and

2, fogusing particularly on how ownership rights should be allocated.

B Analvsis of the Optimal Contract, inciuding the Allecation of Ownersnip

Rights.
given that there is no uncertainty and that mopetary transfers are
aveilable, an optimal coniract must maximize the totel ex-ante net benefits

or surplus of the w0 HBRBEErsS,

(3-‘} B%(alr ¢1(Q§p q?)) + BZ(BH' #2{511' qz))'

It 18 ugseful to consider as a benchmark the firgt-best where contrary te our
agsunptions above ay, &5 are verifiable and q,, g &re ex-ante contrectible.
Definition. Let a?, aE, q?, qa se the (assumed unigue) marimizers of 3%
+ B, subject to &; € gy a4 9y (4 =1, 2}.
Mne first-best contrect would state that manager 1 must chocse ag at date O
and qg at date 1 {if rot he must pay manager ) & large penslity), and would
specify mopetary transfers so as t¢ gusrentee that the peyoffs of firm t's

manager, {irm 2's mansger and firm 2's initiml ouner are U1, §2, Vz

respectively.



Given that 9y 4p &TE not ex-ante contractible, the first-best cannct
generally be achieved, as we shall now seetii! Under our simplifying
assumption that no date ! variables are contractible as of date O, the only
element of the contract is the allocetion of ownership rights. That is, &8
contract will consist simply of an sllocation of ownership vights and
tranafer payments between the initiel owners of the firms and their managers.
There are three interesting cases to consider. The first is where the firms
remain separately owned or nonintegrated, l.e., manager | owns and controls
firm 1's assets and mansger 2 owns and control fimm 2's assets. The second
is where firm 1 owns firm 2, i.e., managey 1 owns &nd controiyg the assets of
both firms (we call this firm 1 control). And the third is wnere firm 2 owns
firm } {(we call this firm 2 control}. There is 2 fourth case where manager i
owns firm 2's aosets and manager 2 owns firm 1's assets. This case, which 1s

the mirror imsge of case 1, appears less interesting then the others since it

seems likely in practice to give a much lower level of surplus than cage e

19[

Ye therefore ignore it in what follows.

Cage 1: Nonintegration -- Mmnager ! chooses g, and Hanager 2 chooses q,-

It is useful to stert at date | and work backwards. At date I, &4y 8y
are predetermined and the only guestion concerns the choices of g4, gg- it
no further negotistion ftakes place, Q47 I3 will Be chosen simultaneously and
noncooperatively by managers 1, 2 to merimize ¢1(q1, qgj and @2{q1, qz},

respectively. We assume:

{3.2) There exists & unique pair (a}, EEJ satiafying: q = EH maximizes
3 N A L A
$yiay, qa) subyect %o q4 € Q1, and 4, = 9, mAximizes ¢2(q1, qa)

subject to a5 £ QE'



In other words the game where menager 1 maximizes ¢; has 2 unique Hash
equilibriwm.
- A -~ ~
0f course, pivVen &y, &y the nonccoperative eguilibrium (qg, Q2J is

unlikely %o be ex-post efficient in the sense of meximizing
(3.3} 31(8%1 @1(5!1; G‘E)) + Bz{azv ¢2(Q1r QE})‘

Therefore the two parties cen gain from writing a new contract at date 1
which specifies that g, = gy ey, ap), qp = g5{8y. 8], where these are the
maximizers of (3.3} {if there ere several maximizers, choose any pair). We
. . A — ~ ~ . - .
will use the notation q ¥ (a4, ga,) and glay, a5} = {eglay, 850, axlay, 25))-
The pew contract is feasible since gy, g, &re ex-post contractible. It will
specify & transfer price p which serves to gllocate the gains from
negotiation. PBecsuae we don't want to get into the details of contract
renegotietion, we shall simply assume that the parties split the increase in

total surpius 50:50. i-e., the transfer price p satisfies

(5.4) Bl olals, 8))) - 2= Byle, o, (@) + (1720
[32{51 .¢1(q(ﬂ1 '9-2}) }+BE(52'¢2(Q'(81 ,52)))-31{31 |¢1 (Q) )“32(321¢2(E) }}

- : A
= gylny. By q}

(3.5) P+ B, (8, tplalay. ay))) = Bylay, 0,(3)) + (1/2)%
15, (8, ., (alay ;) Bylan dplalay o)) )-By (a0 (D) -Bylas.0,(D)]

= gylay, 8y ) -

Thig 1s in fact the lash btargaining solutiesn. Hote that most bargaining

solutions will yield an ex-posi Pareto optimal outeome given our mgsunptions

rt——— L

that the pariies have the same information end that bargaining, i.e.,
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contract renegotistion, 1s costless (see e.g. Rubinstexin (1682)). It should
be clear from what follows that our results will generalize to many other

divisions of the surplus.
We assume that ay and a, are choaen noncooperatively by each agent at

date 0. A Nash equilibrium in date O investments is a pair (E;, Ez) € Ay x

45 such that
~ e A . ~ A .

(3.6) ¢, (&, . 8y q} @ b, (8, 3,, q) for all a €4 ,
- ~ ~ A e~ A
(3.7} by(d, s By, 3) > 4,{E,, &,,q) for all a, ¢ iy s
The totsl ex~ante surplus from the relstionship in this equilibrium is then
(3.8} B2, ¢ (ala;, 5,000 + By{E,, ¢,(alq,, a5)3).
A sufficient coadition for the existence of a Nash equilibrium in date O
investments is that Ai is gonvex and wi is concave in ai(i =1, 2}.

We have seen how to compute total gurplus in the case of
nonintegrationﬂigl This will generally be less than the firstebest level of

surplus since the ex-ante investments will be inefficient. To see this, note

that that part of 4; whicn depends on 84 1is given by

(3.9 /2 Blag, ¢;(0) + 1/2 B(ay, ¢, (ale,, 8,)))

+1/2 Bj(aj. ¢j(q(a1, as)}}.

Hence the first order conditions for s Nash equilibrium are
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(3.10) 1/2 B {a, . AP IRRVES - {a. . ¢1(°~(£‘ ,a))) =0 (z=1, 2},

where we are using the envelope theorem to eliminate remaining Terms
ipvolving the ex-post efficient u(ai. a.}. This contrasts with the first-
SX-POSE 1 2

order conditiona for the sclution of (3.1},

{3.11) 2B

(a., ¢i(q{a1. az))) =0 {1=1, 2).

e 1pefficiency srises, then, because mansger i puts 50% weight on the
nonceoperative outcome Q, which is generally ex-pest inmef{ficzent, insteead of
gll the weight eon the cocperative outcome, which is ex-post efficient. To
the ertent that the marginel and total benefits of a; move in the same
direction, this can subatantially distort the choice of a;- it is wvorth
emphasizing that ain this moael all the inefficiency is dus to the wrong
choice of ex-ante investment levels. The essumption of cosilesn
renegetiation ensures that there is no ex-post inefficiency and sc if ex-ante
investments (more precisely nonreimbursable ones, as emshasized in the

introduction) are unimportant, the first-best can slways be achleveé.fil

Case 2: Pirm ! control, i.e. Firm | ovns Firm 2 and so Manager 1 choooes

qs and Gy
At date 1, manager | will now choose (q1, qg) to mayimise ¢1. We assume

that there is & unigue pair (qi, g,) such that:

(3.42) (51. Eé} solvea: Maximize ¢1(q§, a,) subject to {q1a ay) & Gy ¥

Gpe
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The pair (.q‘1 . 'ch} will generally not be ex-pest Pareto opiimal and so
recontracting af date | will lead to the pair :.}g(al , ag) qz(ai . 32), gs in
the case of nonintegration. Given the 350% sharing rule, manager 1's fizal
payoff 15 as in (3.4)-(3.5} with (;1, ;_2) replacing (az, 32). The date O
Nesh equilibrium in investments and the final level of sgurplua are alsc
dofined as in the case of nonintegration (see {3.6)-{3.B)), again with (E},
EZJ replacing (31 ' 32}. Firm | centrol will generaily lead to inefficient
ez-ante investmenis, since (;}, ;é) # {q1(a1, as), qz{&e' aa)) {See (3.10)-
(3.11)).

Case 3: Firm 2 control, i.e. Firm 2 owns Firm |, and so Maneger 2 chooses
qy and s
Now, 8t date !, manmager 2 will choose (q1 ; ‘ie) to maximize ¢2* We

assume that there is 2 unigue pair {_clj, 52) such that:

(3.13) (54. g5) solves: Heximize ¢2(q1, 9,) subject to (q1, g5} £ Qq % y-

This case is the same as the previocus one with (31, 32) replacing {E}, EEJ
everywhere. Again ex-ante investments will generally be inefficient.

We consider now whieh of the apove three cases represents the optimal
ownership strueture. It 1s vorth emphasing that we are talking sbout final
ownerahip after the date O contract is sipgned, and that any ownership
structure which does not maximize total surplus can be Pareio dominated by
cne that does, with an appropriate sidepayment. We saw in (3.10) that the

inefficiency in the &’s is due to the fact that mamsger i puts 50% weight an



the norcooperative solution (which equals (a}, 1;2J under nenintegration, (E}.
Eé} under firm | centrol and (31; 33) under firm 2 control) anstesd of 100%
on the cocperative solution (q1{a1, a,} qz(ai; 32))- it is clear therefore
that which ownership structure is optimal devends in some sense on which of

A A - =
the peirs (g, 9,0, {ay, qz). (g, . ;) s closest to (g,(a, .25, qz(a’,az)).

In some special situsntions, one of the pairs maght actuslly egual (q1(51,
32). qz(a§, BE))' in which cese the associated ownership structure will
achieve the first-best. For example, suppose ¢1(q¥, q2) = @{q1; qz) ER.
92{q1, q) represents “quelity” of firm 2's supply {where firm | likes high
quality and firm 2 likes low quality). Assume that there are just three
guality levels, high, mediwum and low, gilven by @{31, Ez).

¢(€1,'32) end ¢(94'-52) respectively. Then it might be that high quality,
SEY, 15 alweys ex-post efficient whatever a%, ez are, in whigh case fimm 1
control achieves the firat-best.

Of course if the ¢'s end &'s pre continuous varigbles, and By B, are
differentisble functions, the ex-post efficient solution will slmost always
be sensitive to the a's, in which case no ome of the nonccoperative pairs
{which are constents) can be equivalent to it. However, there are some
important special cases in which the squivalence helda approximstely, end we
now investigate these. We consider first a situation in which ¢i depends
primarily on Q0 and show that ponintegratiom, generslly, strictly dominstes

gny form of integration. Thus, suppose

(3.14)  9ylay, ap) = aylag) + gy Bylayls

‘3’2(‘1-;1 qu = 12{0.2} * gy ﬁa(q1jv

where €4, &g > 0 are smell. In the nonintegrated solution, at date 1,
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manager | chooses 9 T g to maximize &I(q!) and maneger 2 chooses G = 4y to
MEXIMm1 Ze az(qz). At date O, ¥ (3.9}, manager i chocaes ﬂi = gi t0 maximlze

(3.15) 172 B(a;, &, (9;) + 2 B (T))) + 1/2 Bla, a;(a;(a,. a,))

i i

e (e lay,a )] + 172 Bilajiala e ay)) « £ B (o (a,,0,0)).

It is clear that in the limit By = &4 = o, Qi i3 ex-post efficient, i.e.,
) A = ; .
(q1(a1, 52). qz(a1, ag}} = (qy, QE} for all a,, &8,- Hence (3.15} 1implies

. . A N oA A
that in the limit a; = a; maximizes Bi(ai, aikqi)), and s0 By = &y and 8y =
22 are ex-ante efficient. Therefore, by continuity, for Eyr By emell,
nonintegration achieves aprroximeiely the firsi-best.

Firm | or firm 2 control, in contrast, may lead to great inefficiencies.

~

Ynder firm 1 contrcl, manager | chooses a9y = 44 to maxinlze u.;(q1} and 95 =

T::z, say, to maximize ﬁj(qz}. This means that in the limit Ey = Ey = G, 8y 13

chosen to maximize
A . A A

(3.16} i/2 51(ﬂ§; 51(Q1}} + 1 /2 3;(31: QI{QQ)) = B}(&1s 51(§1))v
while 8y is chosen to maximize

. - A
(3-17} 1/2 32{32. Kz(f,l,z)) + /2 }32(32: “2(‘12})-
The choice of & is efficient, but that of A5 1is generaliy mot, since ;:2 may
be very different from 32- Similarly under firm 2 control, a, i3 chosen

efficiently while a, is not. Thus, under (3.14), where fim 1 hzs negligible

benefits from residual rights of conmtrol over firm j, i's ownersnip of j

causes the use of these rights to distort menager j's ex-ante expenditures in
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setting up firm .

We have seen that if ¢i depends significantly on g but hardly at all

it

on q nomintegration is optimai. We shov next that if, sey, fim 2's

j!
benefit does not depend very much on the allocation of residual raghts of
control, but firm {'s benefit is sensitive to these, firm 1 contral is

cptimal. Suppose

(3.18)  dolay, 4p) = ¥, * £y dolay, apls
where Yo 18 constant. t 13 g¢lear that when €5 is small, firm 2 cares very
little sbout gy, 4p and so if firm | has control over these it will make en
approximately ex-pest efficient choice. This inm turn will lead to
approrimately erx-ante effiezent choices of B4, Bg- Henee firm | contrel
achieves epproximately the [irst-best., Honintegration or firm Z control, on
the other hand, will lead to anefficient choices of the g's in the
noncgoperative equilibrium, and hence inefficient choices of the a's. On ihe
other hand, if
{35.19) ¢1(Q1- 0_2} =¥y toEy 53(@_11 "{2),
of course, we get exacily the opposite resuli -- nmow firm 2 control 1s
optimal .

We summarize these results in the following propositioa.
Propesition

(t) f (3.14) nolds, it zs the case that for g,, €5 > O small,

nonintegration yields approximately the first-best, wnile firm |

and firm 2 control generally do mot.

{2) If {3.18} helds, then for £, > 0 snall, firm ! coatrol yields



approximately the first~best, while nonintegration and firm 2

control generally do not.
{3} If (3.19) noids, then for Ty » 0 small, firm 2 control yields

approximately the first-best, while nonintegration and firm |

control generally do not.

Preposition | says that if the noncontractibles qphave a smell effect on
firm j's benefit Bj’ it is effieient for firm i to control them. MNote that
there will be & sagnificant losa in surpius from 1 not controlling them if

& 03B,

— 2 {a,, ¢i(q}) ig large, i.e. if the marginal product of 8, 1s sensitive

T
quaai
to ql{if Bi{ai, ¢i(q)) = fi{aiJ + @i(qJ, say, there is nu loss =t alll. To

put it asnother way, Proposition i only fells us that a particular ownership

structure is optimal -- it doesn't quantify the costs of peing zt a
0 5Bi
suboptimal structure. However, by choosing Fg Ba- appropriately, we nay
i

easily construct exsmples where this loss is extremely large.

Proposition | deals with the case where the nonmcontractibles zre
important to one party, but not to amether. In general, both parties will
care about the noncontractibles and, as s result, each ownership siructure
will lead to a distertion in ex-ante investments. The crusial guestion then
is which owneranip siructure leads to the least sipnificant distortion. In
erder Yo anaiyse thig, we make some further simplifying assumptions. Hecall

that Bi{ai, ¢i{q§, qz)) 18 incressing in ¢;. We now suppose

{5.20) A,, A2 are convexr subjects of R {so thet invesiment decisions are

scalers},



{3.21) Efugg- (ai. ¢i(q1, 4,)) » O (parginal benefit is high when average
R | benefit 1s high),
a%s,
(3.22) 55— (a;. eylage an)) <O
i

(3.23) The MAEX1AiZErs q1(ﬂg, 8g), q2(31, a,) of (3.5) are independent of

(51, 92} in the relevant range; we write them as q?, qg .

The Tourth of these 18 a strong assumption. It says that the ex-post
efficient choice of the nencontractibles 1s independent of ex-ante actions.
Tne assumption 1s not reasonable if By, B, are differentigble functions of
the ¢'s. However, it may held if the q's take on only discrete values. in
any case the argument that follows can be generalized to the cage where
(3.23} is violated, at the cost of additionai complexity.

Tne first-order conditions for the choice of ex-ante investment by the
managers are given by (3.10) where we Teplace ¢iC§) by 31. Here ($1, 52} =
(% {qir Q2J. & {91, qz)), where (E 3 ) are the choice of the q's in the
avent that renegotiation does not occur {i.e. (qj, q2) = (QT‘ qa} under
nonintegration, (61, EE} = (51, qEJ under firm I control and {q1, q2} =

(31, 32) under firm 2 control). Given (3.23), (3.10) therefcre becomes
) 8%, . - °B; .
(3.24) /2 Ba, (2, &)+ 1/2 e, (a,, ¢9) =

The first-best investment decisions, 1R contrast, are characterized Yy



33,
(3.25} B‘é‘i‘ (22, $1) = O, where ¢F = 6 (g%, afde

Proposition i dealt with the case where one of the ocwnership structures
gave rige %o a {ng Ez) very close to (q:, q;). Our concern now, however, 1s

N _ -
with cases wWhere (qi, 32). {aqs a5} and (319 32) are all guite "far" from

(q?, qi). We mey illustrate the situstion in the following diagram.

¢z {895 25}
[‘{‘??, ‘?5)
-~ Fal
CHLPY
¢4
FIGURE i

The gurve represents the efficient ¢ - &y combinations, where we write
o~ ~ A - N - .
65 = 6.(aqs apds 8y * ¢5(aqy aply &y 7 4;(a,s ap). We have drawn it to be
continuous, but it could equslly well be a set of discrete peints. If fimm 1
or firm 2 has control, (31, 32) wiil lie on the efficiency frontier gince one
party contrels 9 and 45 Under somintegration, in contrast, the
AA

nonceoperative outcome {¢1, ¢2J may weil be highly inefficient due to the

uncoordinated choice of (qj, Ggle
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¥e nay now determine the nature of the investment distortions

corresponding to the different cwnership structures. Using the assumption

2
2°B._
that T ? 0, ve see that the left-hand side of (3.24) is positive (resp.
i1
negative} et a. = g% if &, > o% (resp. < ¢%). Hence since 2’8 <0, .3 a®
i i i i i o2 it "1

as Gy g o}

How ;} > ot ;é 4 ¢§ {sge Tigure 1), and =0 ;} > a?, ;é < &%, i.e.
under firm 1 control, firm | overinvests relative to the Tirst-best and firm
2 underinvests. On the other hsnd, under firm 2 control, firm 2 overinvests
relative to the first-best and firm | uwnderinvests. Norintegration is more
complicated since the nature of the distortion depends on the relationship of
(3, 3,0 to (4%, #%). However, if the outcome (81, 35) 18 nighly inefficient
== Which seems plausible in & number of cases -- it will quite likely lie to
the south-west of (¢?; ¢5}, l.e. $1 < sf, 3& 4 ¢5. Hence in this case g} [4
aT; Qé < ag, that 218, nonintegration leads to underinvestment by beth firms.

The trade-offs should now be fairly clesr. Firm | comsrol will be
desirable when firm 1's ex-snte investment is much more amportant than firm
2@(mt%tﬁm?sm@nmwmmtmurﬁmicmwﬂiammnwh
unimportant) and when the distortion due to overinvestment by firm | is less
severe then that which would arise from underinvestment, a&s in g.g., the
nonintegrated sclution. Firm 2 control will be desirable when firm 2°s
investment decision is much more important then firm 1's and when
overinvestment by firm 2 is a less severe problem than underinvestment.
Finally, nsonintegration is desirable if B¢, 8y are both "important” in some
sense, sc that it is preferable %o have both of them at a medium level, than

to have ene very nigh and the other very low as under integration (note that
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if b5 Y G5, ¥y > 44 then a, 2 By, 8 2 Ay, Lee. firm i1's investment under

nonintegration is greater than under fim contrel).

is an exemple, suppose we have @ pure vertical relationship, that ia,
By= 32(52, #,(a,)) doesn't depend om q,, and suppose that &, = O- Then
nonintegretion and firm 2 control both lead to the smame value of bge 1ees gé
= 95 It follows that ?1 <ef (see Figure 1}, snd hence 31 < a‘{, that ia,
ay i3 teo low under nonintegration. This may lesd ta considerable
inefficiency. OCne way %o raise a; i2 to give firm 1| contrel. However, under
firm 1 control, a, overshoots a? and so wheiher inefficiency is reduced
depends on whether the distortion due o overinvestment is smaller than thet
due to underinvestment.

We see that, even in the case where {irm 2's investment is irrelevant,
we cennot comciude in genmeral that firm 1 control is desirable. This is
vecause firm | may overinvest given that it ignores the cost imposed on firm
2's manager from its choice of ¢ . This effect results from our assumpiion
that the benefits Bi acerue to manager L end are inaliepable from him. A
slight variant of our model, however, is where 52, say, is perfectly
gliensble in the sense that there is a wey for manager i to capiure 32 a8
long &8 he controls firm 2's assets. Iet BE = fz(az, ¢2(q1, qz}} - C2(32)
where f2 ig & date i variable benefit end C2 13 2 sunk investment cost. We
nave in mind a situation where firm 2's manager cen be costleasly replaced by
another {equally skilled) menager at date 1 (treiming is unimportant) and
this new manager can de offered a coniract which pays him —fE {for
simplicity, we suppose that the opportunity costs of both the old and new
manager are sero). This means that if firm 1's manager has control his
benefit becomes B3 + fz, i.e2. the penefit fE 18 transferred. The fact that

manager 2 will rot recezve f2 will, of course, have 2 very adverse effect on
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nis date 0 incentives, but, 1n the case where nmanager 7's date 0 invesiments
are relatively unimportant, it 1s intuitively clear that firm 1 control will
be optimal. The desirability of integration when a5 is not amportant .a

shown in the following proposition.

Prowosition 2

9f
- 2
Suppose thet B, = f2(52. ¢2(q1, qz)) - Cz(azj. and e, - 0. Suppose

further that the ex-post benefits 52 can be scquired by the owner of firm 1
via its rignt of control % and that fz > {. 'Then firm | control yields the
firat-best while nonintegration end firm 2 control generally do notfﬁil
Freof. If firam | nas control, it will, in the noncooperative solution,
face the bemefit function B {a,, ¢;(qy, qz)} + ié(az, ¢2(q1, 951}, since when
f2 >0 firm | taxes fE from maneger 2. TFurther menager | receives —C2{52)
overall (plus some tranafer payment) and chooses a, te maximize this. Since
f2 goesn’'t depend on 2,5, this leads to the socially correct :nvestment
decision by firm 2. Algo firm | maximizes the social objective function at
both dates and hence also chooses the socially correct investment decision.

G.E.D.

We conclude %this section with two remsris:

{1} One simplifying assumption we have made is that when firm i owns
firm j, it cap comtrol sll the residual rights, 94 In reality, &
aubvectior qg of qj may slways remain under the control of mansger
Js say because manager § is the only person with the ability to
control this particular aspect of the firm's opermtion. Our

enalysis can easily be generalized to this case. The msin

difference is that, even under integratien, the pre-renegotiation



choice of {g;, qj} will invelve & lack of cocrdination by firms |
and 2. Note that ownership rights are likely to ne less important
the more components of qj remain under manager j's control. For
example, suppose {irm j is & law firm with a single lawyer and firm
: is firm j's single client. Then if the client buys the law fim
he may ne more be able to get the lawyer to provide & special
gervigce than if the lawyer was in private practice. That 1s, the
vaiue of controlling fims j's sssets may be very amall in this
case.

(2) We have assumed thet 8; affects only Ei. 4 generalization of the

model is te the case where 1y affects alsc B;; e.g., 85, 88 well as

3
reducing firm 2°s variable cost at date 1, may also influence the
quality of firm 2's supplies. Both Propositrons | and 2 can be
extended to this case.

This completes our apalysis of the coats and benefits of integratioz.

In the next section, we apply this enalysis o the case of the insurance

industry.

4. An Application

The mein results of section 3 may be summarized as follows (for the case

where investmeant decisions are scalars and (3.20)-(3.23} hoid):

Firm L will own Firm j

if It. {a} values of ay below e%, the first-best level of firm i's
investment, causeé & considersble loss of surplus while values of 8y
above ai do zmot {aliernatively, a; 1s very sensitive to marginal

incentives when &, { a; but not so sensitive when a; ? ag}; and (b)
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a. does not effect surplus very much relative %o & {elternatively,
&j is not very sensitive to marginsl incentives);

12. 4y g, &Te Very mmportant to firm 1, dut nmot to firm .

15

o integretion will sccur

it  Ni. Very low values of either a, or a, cause & considerable loss of
surplus, while medium values of a1y 8y do notj
or N2 gy 1s very igtportant to fimm 1 but not to firm 2, and 45 15 very

important to firm 2, but not to firm 1.

Ve now apply these resulis ic the insurance ingustry. Any real industry
is, of course. far more complex than our model. One important difference ia
thet in practice some varisbles will be contractible at date 0. We will
therefore interpret our model with comsiderseble latitude in what follows.

Ir the insurance industry scme firms have a sales force which sell
primarily their own company's products.zjj These companies are called direct
writers, and their seles force may include employees (with viriually no
ownership rights to office equipment) or sgents who are independent
contractors (who may own their office equimment, and the building housing
their agency office). Aside from the ownersnip of some office equipmnent
there are no major differences between employees and nonemployees; both are
cn commissions and the differences in commission between the two typss just
reflect in an obvicus way the differences in wno bears office expenditures.
However in all cases direct writers are distinguished by the fact that the
znsurance company and not the agent owns the list of policyholders.

Ownership of the list of policyholders eatitles the insurance company %o sell

insurance tc the policy holder if the agent temipates the relationship with
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tne lnsurance COMpARY. INSUrANce COMpRNy OWNErship of tne list alsc means
that the agent has no right to renew the insurance policy with & different
conpany; he cannot leave the compeny and take his clients with him.

Insurance companies which are not direct writers aell insurance through
independent agents and broders {who we will lump tegether as independent
agents in distinction to the “ecaptive” agents discussed avoeve). The
independent agents are distinpuished by the fact that they, rather than the
insurance cowmpeny, own the iist. in independent agent can sell any insurance
company's product to his client. 1If the apent terminates his relationship
with e particular insurance company that company hes no right to solicit the
busineas from the agent's list. Even without termination of the
relationship, if the agent thinks that & client would be nappier with the
insurance of znother compeny, the agent can encourage the c¢lient to change
companies.

An insurance company has & nuaber of expenditures which, gaven
characteristics of the {contractible) commission structure to be explained
welow, can create ex-post surplus between the insurance company and its
sgents and/or brokers. These expenditures include traiming of agents, client
1ist building expenditures {such as sdvertising)}, groduct develoment and
policy holder services. 4An insurence agent can have similar expenditures.

Te the extent that the efforts of the parties in generating these
exrpenditures are pot verifiable, they cannot be reimbursed directly without
the creatiom of morsl hazards. Instead the contract befween the parties will
apecify payments as a function of observesbies, e.g., commissions to the
agent for policies produced for the insurance company.

Ve will use our framework to analyze the determinants of who owns the
list of policyholders. (We assume that the agent does not want to own the

whole insurance company.} HNote that since there is only one asaet here
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(neoely the client list}, the choice 1s, in the tanguage of our model,
betweer firm 1 control and firm 2 contrel. Nonintegration has no WEAn1Ing »
To proceed, we must provide a model of the imsurance industry. Space
limitations vermit only the simplest model. We sssume that the agent devotes
effort whieh is noi verifiable to scquiring and keeping clients. The greater
this effort. the more likely it is that & typical client will renew his
ingurance in the future, i.e. that he will be persistent. Bramples of such
effort are the care with which the agent tailors the initiml policy %o the
client's needs and the efficiency with which he deals with a claim once the
policy x» in force. Hote thet it is important for what follows that this
effort yields dividends in the future, not just at the time when it is
incurred; e.g., a claim dealt with speedily today is likely to encourage the
¢lient to renev next year end the year after. To simplify the exposition, we
agsume that the agent can either "work” and produce omly persistent clients
or "not work” and produce only temporary clients, and that, if sffort were
verifiable, the insurance compsny would be prepared %o compensate the agent
for the extra effort of delivering persistent clients. An immediate
implicetion of these assumptions is that if the agent is paid & commission
for the initisl acquisition of the client and me later commission aa n
function of the persistence of the client, then the agent will deliver only
temporary clients, and this is inefficient reismtive to the first-best. (Note
that similar incentive problems will arise if some clients are naturally more
persistent than others and the agent must devote extra effort to finding the
more persistent clients; the analysis below applies also to this case.)

In order te induce the agent to produce persistent clients, the
commission siructure must be bacik-loaded to reward the agent's initial effor:
coats. Specifically, the agent must get an initial commission somevhat lover

than the acguisition cost of =& client, but get renewsl commisssons which are
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in excess of the agent's serviecing costs asaoccialed with obtaining the
renewal, i.e., the renewal premium nust have some component of & reward for

the effert of delivering persistent clients.

The back-loading of commissions, in and of itseif, has no particular
implication for who owns the list, uniess there are noncontraciibles. We
will be concerned with two kinds of non-contractibles whichk could interfere
with the ebove comnpission structure: {1} Hon-contractibles which can hurt
the agent if the company owns the lis%, and {(2) non-contractibles which can
nurt the company if the agent owns the list.

Important exsmples of (1) have to do with the feet that the insurance
company can make the product it is selling less competitive {e.z. by raising
its price or lowering the auality of its services relative to other insurance
companies) and hence nake the client more likely to want to switch insurance
companies. For example, @n 1nSUrance COmpeny can decide that it does net
want to insure automobiles in m particular region, so it raises iis prices or
lowers the guality of its services in that regiom, or the insurance conpany
can change the type and quality of its advertising wnich affects the
i1ikelihood that & client will renew his policy. It is very difficuit for an
insurance company to write a contrzei with agents which specifies all the
relevant ways in which, and contingencies under which, the company will
support the competitive position of its particular products, i.e., these
actions really are non-contractidle. Sueh non-conractibles can seriously
distort the sgent's effort decision if the firm owns the list and the
commission structure is back-leoaded. In particular once the commission
struciure is back-ivaded, the agent will lose the renewal premium. and thus
be unsble to recover his cost of delivering versistent clients when the

company tekes acts which lead the client to want fo switch insurance
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compazies. On the other hand if the agent owns the list then the back-
loeding of the commission siructure does not distort the agent's acticn
pecause the apent can switeh the c¢lient to another company when the first
company is & bad match for the client. In the notation of our model this is
& case where the "g" of the insurance company is very imporitant for the
agent's ex-ante effort.

There are also fype 2 non-contractibies, i.e. nonecontractibles which
can hurt the conpany if the agent owns the list. First, if the company
develops an unanticipated new insurence product, then the agent's clients
cannot be solicited without the agent's permission when the agent owna the
list. Second, when the sgent owns the list, he can encourage his clients to
switeh te other companies if this seems advantageous {to him or to them). 1In
some states ¢f the world, such a switch may be efficient, bui in other states
i% will merely increase the agent’'s profits at the expense of those of the
company. The ability of the agent o switch customers in this way wil}
distort the company's ex-ante investmenis. Important exemples of such
invesiments are the ex-anie expenses which the company bears in building the
list, such &s advertising; the gemeral training component of any company
training provided to the agent, which cannot be reimbursed directly by the
sgent (sey for risk-shering reasons); and develomment of new products which
can be so0ld to erxisting policy holders.2'|

So the trede-off between the different ownership structures is as in
Section 3. As in that section, we suppose thet marginal benefits are small
when average bercefits are small. It follows that, if the company owns the
list, the agent will have an insufficient incentive to deliver persistent
clients, i.e. he will underinvest in this activity. %he company, on the
other hand, will have at least the socislly correct incentive to invest in

list buildizg and similar sctivities, i.e. it will if anything overinvest in



these activities. In contrast, if the mgent owns %the lisi, the company will
underinvest in list puilding, but the agent will work hard to deliver
persistent clients.

Further upderstanding about iist ownershiv can be gained by considering
what would happen if the reasen for the back-loading of commissaions
giseppeared. Recall that the back-lcading was necessary because (a} the
agent devoted non-verifiable effort to the servicing of clients, and {b) the
persistence of the client wus gensitive to this effort. Much can be
exrplained by notimg that sone vinds of insursnce policies are more likely to
be renewad than others, and thisg can make (b) much less of n factor. An
exrample 13 " whole 1ife” life insurance. A life insurance policy will involve
s lomger term contract than automobile insurance or fire and casualty
insurance because & short tem policy gives very litile protection to &
person ageinst the event that he will be sick, but mot die during the term of
the life insurance policy end then be uninsurable thereafter. As ¢ resuli, =
1ife ipsurance customer hes less of a temdency tc switch insurance co@panies
then does ap sutomobile insurance cusioner. Horeover, to the extent that
1ife insurance renewels do not occur, it is not because the sgent has givea
the cusiomer bad service on his claims!! ¥When renewels are relatively
ipsensitive to the agent’s actions, the commigsion structure need ot be as
nack-leoaded, and hence the argument for the agent fto own the list is
weakened. Further, even with some beck-loading, to the extent that one
company's q's do not affect the desire of & client to swiich given that his
insurance is & long term comtract, the agent has less need %o own the list.

WrmﬂﬁthWmmpmﬂﬂs%ﬂznmﬂmﬁw%mt%rmwnis
not guaranteed and 18 sensitive to the agent's sctions, the agent will be
more likely to own the liast whereas in products where the renewal 1§ wmore

certain and is less sensitive to the agent's actions, the company will be
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more likely to own the list. We now argue that these prediciions are
congistent with facts characterizing the insurance industry.

One important fact is that about 65% of the premiums in property-
casualty insurance are generated by agents who own the c¢liemt list, while in
1ife insurance about 12% of the premiuwms are gemerated by &genis wnc own the
listﬁii| Most property-casualty insurance is sold for a shorter term than
most life insurance. Table 1 gives n more detailed breakdown for life
insurance. It can be seen that term insurance 1s sold far mere often by
agents who retain list ownership ihan is whole life insurance.

Another important fact is that there is great variation regarding list
ownership among products in the property-casusliy product area. For example,
independent agents have & 47F share of the market for private passenger
automobile liability insurance, wnile they have a 946% share of surety
insurancetiil Hervel {1982} nes shown that there is o positive correlstion
between the market share of independent sgents, snd the size of an spgent's
client acquisition costs (as measured by advertising end other ascguisition
expenses). We think that this is some support in faver of our conclusion
that the sgent will own the list when the agent's marginal incentives are
relatively important in generating the ranewaliiz| Table 1 18 suggestive of
a simi}lar point for life insurence. The selling of substendard insurance and
group/pension insureace invelves substantial efTort on the part of the agent
to find en insurer which i9 & good match for the client. The willingness of
the client to mainimin has insurance coverage with the sgent depends on the
gquaiity of the match. Hence the ownership of the list by the agent providea
him with mere protection from the nen-contractible acts of the insurance

company, than he would receive with company list ownership and the back

ivading of the commissions.



Table 1

Life Insurance

Parcent of Agents Who Use Brokerapge

Product Companies to Selil the Indicated Product
Substandard Insurance 55.G%
Term Insurance 46.2%
Group/Penaion 4%5.1%
Wnole Life Insurance 19.4%

Source: {zepiec (19B4), Table

Hote: The percentage figure refers to sgents who "frequently” place their
clients with a brokerage insurance company. A brokerage imsursnce
company is an insurance company which uses independent “agenta® who
are called brokers because they deo aot haeve a legsl apency
reletionship with the company but insiead represent the client.



5. Conclusions

When ftwo parties enfter into & relationship in which sasets will be used
to generate income, the parties gan, in principle, contractunliy specify
exactly who will have control over each dimension of each asset in each
particuler future contingency. We have argued that there is often a low cost
slternative to contracts which allocate sll specific rights of control. In
particular, when it 18 too costly for one party to specify & lonrg lisi of the
particular rights it desires over another party’s machznes, then it msy be
optimal to purchase all rights except those specifically mentioned in the
contract. {Ownership is the purchase of these residual righta of control.
Vertical integretion 1e the purchase of the asasets of & supplier {or of a
purchaser) for the purpose of scquiring the residusl rights of contrel.

It should be noted that asset control 18 only mperimsnt in situations

where the guantity and gquality variables which are directly relevant for the

parties are ex-ante noncontractible. That is, if & buyer and seller who are
engaged in a vertical relationship can speecify in sufficient detsil how the
quantity and quelity of the supplier's product should very with the state of
the world, then they can achieve the {irst-pest under nonintegration. Under
these conditions, there 13 no reasen for either party to care about how the
cther party is using its assets. If such a detailed specification of
quantity end quality is not possible, however, asset control becomes
importent since agsset use is then a prory for guaniity and quality
decisions.

The literature on iransaciions ccats has emphasized thet incomplete
contracts can cause a nonintegreted relationship to yield oufcomes which are
inferior to those which would have been achieved with complete contracts. It
is implicitly assumed that imtegration yarelds the cutcome which would have

arigen under complete coniracis. We argue that the relevant comparison is
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not between the nonintegrated outcome and the complete coniract outcome, but
snstesd petween = contract which sllocates residusl rights to one party and o
contruct which allocates them to another. BResidusl rights have value to both
parties, so when the buyer owns the seller, the manager of the puyer's
subsidiary loses residual rights relative to those he would have in the ron-
integrated situstion. The negative efficiency consequences of the less of
resigual rights by one party musi be weighed against whatever benefits are
generated when those rights are given fo the other pariy.

Ye have presented & model which analyzes the mmplications of different
agsignments of reaidual rights. This model emphasizes the distortions in ex-
ante investments that sre caused by contractusl incompleteness. It should be
noted, however, ithat in general other distortions may also be impertant. For
inatanee, even if all ex-ante investments cen be verified and hence are
rermburseble, residual rights may matter if the ex-post distribution of the
surplus is important for other ressons, e.g., due to the risk aversion of the
parties. An example is where party one has an invesiment projeci, but doea
not wish %o finsnce it entirely himself saince he would then bear sll the
Tisk. One possibility is to reise the funds externaliy from the market,
whnich 18 risk neuirel, say. The outside investors, who we suppose are led by
manager 2, should then receive as their return & sicesble fraction of the
oroject's benefits. If mensger | retains control of the project, however, he
may be asble to divert thegse benefits ex-vost from the ipnvestors to himselfl
through his choice of noncontractibles, and, knowing this, the investors may
withhold some of their funds. In order to encourage outside investiment,
therefore, sanager 1 may have io hand over some control o manager 2, e.g.,
by giving him ownership rignts over some of the asssets iii‘

It should slso be noted that if there is some barrier to ex-post

rensgotiation, due, e.g., fo the presence of tranamction costs or asymmetric
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1aformation, centrol of residual rights will be impertant in affecting the
size of the ex~post surplus as well as the distribution {even in the absence
of ex-ante 1nvestments). An anslysis of the costs and bvenefits of ownerahip
in this case nay be found in Jrossmen and Hart {1984}, A related idea 1a
discussed by Farrell (1985}.

It is worthwhile to consider which of the assumptions of the "Coase
Theorem” we drop in order to reach the conclusion that the distribution of
ownersnip rights has efficiency consequencesn. The model of Sections 2 and 3
permits ex-vpost bargaining of the type suggested in Coase (1960}, but the ex-
ante efficiency of the relationship between the two parties will depend on
hew residual rights of control are allocated. The impossibility of ex-ante
bargaining over all sapecis of the product to be delivered, 1.e. the
incompleteness of the contract, is the source of our conclusion that the
distribution of property rights has efficiency consequences.

Wie have developed & model to illustrate the idem that ownershap
ellocatas residual rights of ceontrol in situations where contiracts contsin
migssing provisions. We have empnasized the symmetry of control, namely that
when residgusl rights are purchased by one party they zre lost by a second
party, and this inevitably creates distortions. That is, integration shifts
the incentives for opportunistic and distortionary behavior, but it does not

remove these incentiven.
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See also Teece {1990}, Williamson {1971), Williamsor {1983}, Willianson,
Wachter and Harris {1975}.

Conse is quite specific sbout the benefit of integratzon: it creates a
mester~gervant relationship out of what otherwise would have been a
buver-contiractor relationship. This seems more a theory of the
ownership of people than of assets. If we aasume that an employee 18 as
self-interested as an outside contractor, it is unclear wnat the
difference between & master-servant relationship and & buyer-contractor
reintionship is.

See Bvans end Grossman (1983) for an elaboration of the above eritigue
of the transactions cost bssed arguments for integration.

Cogsge gstates that the size of the firm is limited by the manaperial
capacity of the single owner to marage many activities. As noted in the
text, this is unconvinceing, since the owner could always hire another
manager. Tne other authors do not give any clear sietement as to what
}imits the size of the fimm, but appear to accept Cosse's view that
integration transforms a nostile supplier into a docile employee, and
thus the contracting problems associated with independent ownership are
greetly diminisned. {However, there are some references to increased
bureaucracy, end its associated cost. See Levpari and Keren {1983),
Rosen (1982), Williemson (1967} and Yaldman (1984) for specific models
of how the number of people imvelved in production affeet the oversll
cost of preduction. Hone of these papers makes any distinction

between the activities carried out via contract to sepzraete owners, and
the mctivities caerried out in z single ownersnip unit. That is, the
thecraies are equally valid descriptions of how a firm can use
hiererchies of outside contractors, as they are thecries of employment
within the firm.)

Richerd Posner, whose opinion on the legal definition of ownership we
solicited, has referred us to the following statement by 0. W. Holmes
{1881 ):

"But what are the rights of owpership? They are substant-
ially the same as those incident to possession. Within
the limits prescribed by policy, the owner is allowed to
exercise his naturel powers over the subject-matter unminter~
ferred with, zad iz wore or less protected inm excludisng
cther people from such interference. The owner is allowed to
exclude all, and 1s aceounteble to no eme but nim".

0.%¥. Holmes, Jr., The Common Law 246 (18311},

See Chandler (1977, p. 54).

Arrov (1975) has analysed the vemefits of vertical integration based
upon the assumption that without integratfion it is more costly for one
fimm to communicate informatien to another than with integration. Ve do
not nee why any new method of communiceiion becomes feasible under
integration. The inceniives of people to lie may change if their
incentive structure changes, but Arrow does not explain how integration
changea the set of feasi¥le irncentive strucfures.
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¥illimmson (1983%) gives an example {pp. 523-524} of a contract written
between non-inteprated firms where there is no penalty for cancellation.
Yo msgumes that under vertical integration, or via the use of hostages,
i% 13 possible to extract & peraliy from the buyer when he fails to take
delivery of the seller's product. To the ertent that there sare
artificial legal barriers te cancellation penalties, the same effect can
ve achieved by the deposit of a large lump sum payment at the time the
contract 13 gigned which will only be partielly paid back to the buyer
if he refuses to teke deliver.

We model the relationship as a “"once and for all" event. To the extent
that there will be a8 long term relationship, the incentives for verticel
sntegration mey be different from these we have given here. See Telser
{1981) and Kreps (1984) for the role of reputation in long tern
relationships as an enforcement device, and Williamson {1979) for
arguments on the rele of repetitive idiosyncratic purchases in providing
s cost %o nonvertical integration. HNone of these papers deals with the
wnfluence of reputation on the ownership of assets. To the extent that
reputation helps mamic the cutcome of & complete contract, it would seem
to have no impiication for the ownership of residual rights of control.

See Grossman and Hart {1984) for models where some components of q are
eontractible, while others are not contractible.

Iz 8 more complex model ex-post inefficiencies will also sppear in
conjunction with costs of renegotiation. See Grosaman and Hart {1984,
Section 2) for a model of ocwnershiv where ex-post inefficiencies rather
than ex~ante inefficieacies are analysed.

flere a;, q; are vectors in compact subsets of Buclidean spaces A; and
Qirespactively, and Bi and ¢i are continucus funciions.

4 detsiled snalysis of contracis between cosl mines and electricity
generating plants may be found in Joskow (1984).

In a more general medel, sccounting data such & profit might be
publically observable. Fach mansger would presumably then be under some
incentive scheme chosen by the owner. B; might then represent
remuneration from this incentive scheme net of effort costs.

The assumption that manager j observes aj can be justified on the
grounds that since managers i and j are involved in & common project
they are likely to have good informafion about each other.

This means thet the owner of firm i c¢an contract with a subordinate to
implement the choice of g¢;; mereover, since there are many subordinates
available, none is in & position to refuse to carry out the owner's
wishes or to argue sboul terma.

Elsewhere we have considered the effect of date O contractibles for the
aspecial case where no revisions of the date O contract are permitted at
date |. See Grossman and Hart (1984). In the present npdel, however,
where revisions are ellowed, the introduction of contractibles
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conplicates matiers greatly. ¥With s contraciible, not only can the
parties ezree on & schedule rejating the pavment from fim I to firmm 3
to the contractible, but also they cen agree cn 8 way of revising this
price schedule at date 1 sccording to messages manager i and nanager j
gend reflecting the choice of the sunk investments a,; a, (for an
anelysis of this in & special case, see Hart and Moore {1985)). With no
contractibles, the payment from firm 1 to firm j at date | is just a
constant, and any attenot to nake it sensitive fo the environment will
fail since price revisions are a zero sun game {rom the point of view of
the puyer and seller.

liote that it would be possible to achieve the firsi-best if the gq; were
ex-ante contractible, even given that the ay are nmet. Tor if the date O
contract specifies that q4 = qi*, party i has an incentive %o choose &
to meXimlze Bi(ﬂi' ¢i{q?, q§)). t.e. to set a; = af.

There is also & class of more complicated contracts that make asset
ownership ot date 1 a function of messages the manapgers of firms 1 and J
send aflter they have observed each other’s investment decision. An
example of this is an option fo own contract. Our results are not
affected by the existence of such contracts and so, for simplicity, we
ignore thenm.

The reader may be concerned about our assumpiion that the manager can
think clearly enough mbout g to sclve (3.6}, but that it is too costly
to contract for q or design s mechanism to implement & particular q.
Tnis assumption can be understood if we imagine that the non-
contractible represents a special service which will be required of &
firm at date 1, and that the type of service which is appropriaste
depends onr the realization of a state of nature. Let there be N stmtes
of nature. The states are defined in such & way that state 5 requires
the choice of activities from an ¥ dimensional spece denoted by Q- The
idea is that different activities are required for different states,
i.2., while elements of Qs, Qt, s # %, are both Y dimensional Buclidean
vectiors, their coordinaies refer to entirely distinct activities
(different machines, for example). Farther in state s, the bepefit
function B is assumed to depend on the nencontractibles only through the
chosen element 44 in Qg, say B =Bfa, q4js); if in state s, some vector
of activities in Q. is chesen, t # s, no benefits are derived. Suppose
in additiorn that we can pormalisze the spaces of activities so that

HKa, ggis) = Bla, g) where ¢ lies zn & single space Q (whers the
coordinates of g, of course, continue to refer to different setivities
in different states). Then, from an ex-ante point of view, the manager,
taking each s &s equally likely, thinks of fis ubjective as Bla, q),
where q is a typieal value sssigned to the vector Gg- Further, eny
element q in Q is contractible ex-post {sc that ownership has some
value}. However, to make q ex-ante contractible, iif would be necessary
to specify diffsrent ccordinates of g for each of the ¥ states, and we
assume that this 18 too costly (note that ever with & small mumber of
sietes, it may be difficult to do this if it is hard to describe the
siates chjectively in advance).

The result that the conflict over the divisiom of surplus et date | can
lead %0 = distortion in investment at date 0 is similer to the finding
of Grout {1984). Ir Grout's nodel, however, investment expendifure is
observable, there are no noncontractibles, and the inefficiency in ex-
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ente invesimeni results Ifrom the assumed impossibility of writing
vinding contracts.

In practice, the revlacement of & manager masy well te publically
observabie and hence contractible on. So that we ¢an stick with our
framework where there are no contractibles, we suppose that a
repiacement invelves a move from one job to encther in the company,
which may net be verifiable {the manager may be “kicked upstairs" to a
Job with no perquisites, for exampie}. That is, a replacement is part
of the noncontractible G Note that if f2 < 0, then the owner will net
replace manager 2 but instead impose the cost -f5 en him. Proposition 2
can be generslized to this cese if there 18 & noncontractible action
under manager 2's control which forces the owner to hire another manager
and compensate him for the amount -y {see Remark i below). Then the

owner’'s net benefit again becomes By + £

Cur statements about the structure of the insursnce industry are based
upen Webb et. al., (1984) Strickler, {1981} end conversations with
professionals in the Insurance industry. We ere very greteful to Hasva
Grossman for Rer nelp in finding general information and date sources,
and for providing general information herself. We would elso like to
thank Peter Thistle.

In each of the exampies of non-contrectibles, we have indicated acts
which easch party could take that put the other party at = disadvantage.
In some of these cases, for example the insurance company changing the
sugport i%i provides to a given product, the non-contractible act does
not involve direct manipulation of the item of which we zre trying to
explain the ownership, namely the client list. We have taken as given
that the insurance egent does sot want to own the whole ipsurance
company. Hence the relevant variable whieh will allow the agent to
increase his contrel over the renewal premiums to be generated by a
particular client is the ownership of the list, rather than direct
centrol over the insurance company's markeiing &nd product support
program.

The property-casuwalty number comes Webb et. gl, v. 857 the life
insurence number 1s from LIMRA (1977} p. 9 &nd ia the fraction of
premiuws written by insurance broxers (as opposed %o captive sgents) 1n
1977 for the United States. The LIMRA study also estimates that brokers
tend to specialize somewhat in term policies, rather than whole iife
palicies.

Sze Webb et. al., pp. 85-88.

Marve)l {1982) offers an alternative expianation for the correlation. He
argues thet there sre situations where it is more efficient for the
company o advertise than for the sgeat. In these situations, the
inaurance company helps bring the client to the agent. According to
Harvel, an agent who did not have an exclusive dealings contract with
the insursnce company could then switch the customer %o enother
rasurance compeny which does not advertise and thus can pay higher
commissions. This argwment faces the following difficuity. First, if
the company advertises the specific benefits of its product, why should
the customer asllow the agent to switch him %o another insurance comnpany?
Harvel seems %o be msswuming that the sgent uses a "bait and switeh" sort
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of tactic against his cusiomers. Second, if the insurance company
convinces the customer about the renerel benefits of insurance, then how
does an exclusive deslings contract protect the insurance company? The
customer will just go to a cheap company which advertises somewhat less
(which he can find in the Yellow Pages, vather than through

television).

Another piece of evidence which lMarve! brings 1n faver of his argument
18 that exclusive dealings companies tend %o spend more on advertising,
then do companies without exclusave dealings eontractas. This
correlation i3 consistent with our explansiion ss well. If, for any
resson, a company is assured of more policies per customer it acquires,

then 11 may spend more on acaquisition costs. Further, Mervel does not

expisin the fact that 1life insurance tends te be aold through captive
agenis far more freguently then proverty casuslty ainsurance. He nlso
does not distinguish ownership of the renewal from exclusive dealings.
4 company can own the renewal without having asn exclusive dealings
centract. Industry sources gre emphatic in pointipg out that “...The
noest important cheracteristic of the independent agency syatem in
comparigon with the exclusive egency system is the independent apent's
‘ownership of renewsls or expirations’...” Straickler {1981, p. 294).
The renewsl plays no role 1n Marvel's arpument. Heveriheless Marvel's
argunent can be modified Yo suppilement ours as follows. First, an
exclusive dealipgs coniract 1a one method of enforcing list ownership
rights. 3Second, if unlike Harvel we assuse that the company is
edvertising the specific high guelity of its agent force {e.g.. "Your
tate Farm agent is always aveilsble”), then an exclusive dealings
contract would be a method of recovering the erpenditures from 1ts
agents. Hote that an insurence company which is involved in selling for
z longer time then any one agent or customer has reputational incentives
to choose sgents of high qualiiy, so that its sdvertising is to some
extent truthiul. VYe would then srgue thai companies will have exclusive
deslings conirecta when they are better able tec convince customers of
the agent's quelity than is the agent, and/or they are able to select
sgents of high quality.

We wouid like to thank John Minahan for a helpful discussion about this
exgmple.
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