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We intraduce a distinction between a firm and its neiwork of workers. In a competitive
world, if networks are easily lured away, the workers must receive the entire value of their
contribution to the firm. How then can service firms have equity value? A model is analysed in
which workers are paid less as a group than their value, even in 2 competitive world. The workers
are assumed to have a nonwage benefit for working at the current firm; this benefit is privately
known. These privately known benefits make it impossible for the workers to agree on a division
of their value should they leave the existing firm for a new enterprise. The result is that the
workers may receive a tatal compensation that is less than their contribution to the firm.

1. INTRODUCTION

There are many firms (e.g. advertising agencies and brokerage houses) whose equity value
seems to be substantially above the value of the physical and intangible assets (e.g.
patents) owned by the firm. A plausible and popular explanation for this discrepancy is
that all the assets of the firm have not been properly accounted for and that the work
force (perhaps viewed as a netwark) is an impaortant asset of the firm. For some advertising
agencies and brokerage houses, the work force may well be the most important asset of
the firm. If a firm's work force is an asset, hawever, it is an unusual one. In general
nothing prevents a group of waorkers from leaving a firm and either joining a competitor
or forming a new firm." Furthermore, a firm cannat sell its work force without selling
itself. Conversely, buying the firm doesn’t guarantee that the work force will remain with
the new owner. Nonetheless, we do observe large companies such as E. F. Hutton being
purchased for their work forces. This suggests that while there may be risks in buying a
firm to acquire its work force, it is still cheaper than hiring the work farce directly.

We analyse a madel in which a firm's work force has value and has same of the
characteristics associated with more traditional assets. The wark force of a firm, including
management, is viewed as a network of people, each with an understanding about how
information and goods move within the firm. They know whom to contact about particular

1. There may be legal restrictions such as key-employee clauses and <ourt injunctions. Key-employee
clauses, where they have been signed, are ecertainly important in preventing werkers fram leaving. The histary
of eaurt injunctions ta prevent warkers who have left firms from pursuing their elients or co-workers from the
original firm is uneven. In one recent case such an injunction was granted (the chairman and president of
Lord, Einstein, O'Neill and Partners were at least temporarily barred on April 5, 1988, from pursuing clients
or employees of Lord, Geller, Federico, Einstein, the ad agency they had left the previous month} while in
another it was refused (Shearson, Lehman and Hutton sued to prevent Dean Witter from using any confidential
information it obtained as a potential bidder for Hutton in luring workers and lost, January 14, 1988). We
abstract from these legal restrictians,
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problems that may arise and they know the strengths and weaknesses of their co-workers.
A worker has substantial network specific human capital, which is of no value outside
this network.

In a competitive environment a firm must pay each worker his marginal product
outside the firm to prevent his leaving the firm. But, in a competitive world, will a worker’s
wage reflect his productivity within the company, which may be higher than his productivity
outside the firm? In other words, will the warkers as a group receive wages equal to their
contribution,” or will the firm be able to extract part of the contribution that is due to
the positive production externalities that the workers confer upon each other? If workers
do not capture the portion of profits atiributable to these effects, the owners of the firm
receive a return not only on the traditional assets of the firm, but also on the network of
workers that is in place.”

In the traditional neoclassical view of the firm, the firm sells a product and, from
the revenues raised, pays each waorker his marginal product. What remains after paying
far this and other inputs is the return to the owner or the stockholders of the firm on the
assets of the firm. These assets include both the physical assets of the firm such as building
and equipment and the intangible assets such as patents, distribution channels, and
goodwill (although we will argue that some of these intangibles, in particular goodwill,
should not be treated as traditional assets of the firm; see Section 2). In a competitive
world, the workers of a fifm, as a group, must be paid their value, that is, they must
receive an amount equal to the total revenues of the firm less the costs of generating these
revenues (including a fair return on the market value of the assets of the firm other than
the work force). If the warkers were to receive less than this amount, they could simply
purchase duplicates of the assets of the firm and guarantee themselves, as a group, their
value.

The possibility that a firm's workers can leave (as a group) raises important questions
about the structure and stability of the firm. The empirical importance of this possibility
is barne out by the observation that partnerships are a prevalent form of ownership far
service firms. Furthermore, small groups of workers do leave their current firm either to
join another firm or to establish a new firm, while the observation that large groups of
workers do not leave their current firm is implied by the madel in Section 3.

In this paper, we describe a passible explanation for the existence of a gap hetween
warkers' total wage bill and their value in a competitive world. We do not view this
model as a complete description of the firm;* rather, its value is in the suggestive character
of its implications. If the workers in a firm hope to exprapriate the “excess” stockholder
value,’ they must convince all (or at least a large part) of the work force to mave to the
new “clone” company. To do this, they must decide how to divide up the excess
stockholder value. If each worker's reservation wage (that is, the wage at which he would
move to the praposed clone company) is public information, then the workers’ bargaining
problem of dividing the gains is solvable. We say solvable in that most of the economic

2. Measurement of the contribution of a netwark to the value of the firm’s output may be canceptually
difficult. In a competitive economy, the contribution is the residual after all the other inputs have been accounted
far.

3. We are not the first to observe that human capital ean be an important input for the firm and that it
is (potentially) transfercable; see, for example, Prescott and Visscher (1980) and Klein (1988). However, other
authors have not asked whether the existence of network specific human capital allowed the firm to not pay
the network its value.

4. [ndeed this model does not address many important issua. Section 4 discusses some of these.

5. By excess we mean that part beyand the value of the physical and intangible assets excluding the ability
to expropriate a portion of the workers’ value, unless that ability is tied to an asset of the firm such as a legal
monaopoly.
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models of bargaining will give us an (perhaps many) efficient solution.® If information
about the workers' reservation wages is asymmetric, however, the problem of dividing
the excess stockholder value may be very difficult. We introduce asymmetric information
into the workers’ bargaining problem by assuming that a worker’s reservation wage is
not necessarily equal to his current wage and further, that each warker's reservation wage
is private information. We refer to the difference between a worker’s reservation wage
and his current wage as his benefit from working for the current owner.”

It is not surprising that with asymmetric information about the workers’ reservation
wages the workers are not able to solve their bargaining problem with probability one.
The problem is actually much worse: if the reservation wages are private, the probability
that the workers can solve the bargaining problem must go to zero as the number of
workers in the firm gets large.®

If the workers can agree on how to divide the surplus available to them when they
leave the firm, then we would expect the workers to leave the firm and implement an
agreed upon division. The firm can affect the reservation wages of the workers, and hence
the likelihood of the work force leaving, through the wages it pays. If the workers as a
group receive compensation equal to their contribution, then there is no surplus and so
no incentive to leave. On the other hand, if wages are so low that it is possible to pay
each worker an amount equal to the greatest possible reservation wage that he/she could
have out of the value of the network, then the work force can easily devise an agreement
to divide the surplus and will leave the firm.

In Section 2 we discuss briefly some aof the issues that arise from viewing the netwaork
of waorkers as an entity distinct from the firm. In Section 3 we present our model of the
firm with private reservation wages. We discuss interpretations, applications, limitations
and extensions of our model in Section 4.

2. THE NETWORK AND THE FIRM.

The distinction between a firm and its network of workers is an important ane. In order
to illustrate this distinction we will discuss various issues involving a theory of the firm
as an institution of ownership; it awns physical and intangible assets. The owner of a
firm receives the return on these assets. A network is mobile if offering each worker in
the network a marginally higher wage is sufficient inducement for the network to leave
the current firm.

The distinction between networks and firms does not lose any farce when some
workers own shares in the company (as senior managers may). As long as the firm is
not completely owned by the workers, there exist shareholders who potentially are receiving
returns on the network of workers. The network will be mabile even if some of the
workers own shares, if those workers only require an equivalent holding in the new firm
and marginally higher wages ta move,

6. For example, in two-person bargaining with complete information and alternating offers Rubinstein
(1982} has shawn that for most specifications of costs of delay (such as discounting) there is a unique
subgame-perfect equilibrium outcame of the infinite-horizon game that is Pareto efficient. For three-person
bargaining problems with alternating offers and complete information, there are many equilibrium outcames
{see Shaked's example in Sutton (1986)), some of which are efficient.

7. This benefit may be pecuniary or nonpecuniary. Examples and motivation of such benefits are discussed
below. To the extent that a portion of a worker’s wage is not publicly known, this may qualify as a benefit as
well.

8. While the model assumes that all the workers® reservation wages are private, this is not necessary.
Simply interpret all quantities as being net of those workers with publicly known reservation wages.
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A critical implication of the distinction between the network of workers and the firm
begins by considering an important issue in agency theoary: how can a firm induce workers
to invest sufficiently in firm-specific human capital.” If workers invest in firm-specific
human capital then, in the absence of long-term contracts, workers cannot prevent the
firm from expropriating, ex post, some (or all) of the benefits. One solution, of course,
is for the firm to subsidize the woarkers’ investment. Familiarity with the operating
pracedures of the firm and its corporate culture is often given as an example of firm-specific
human capital. But, we argue, this is not firm-specific human capital; if the entire set of
workers of a firm created a clone of the firm, this human capital would remain. The
human capital is specific to the network rather than to the firm. Maost, if not all, examples
of firm-specific human capital are, in fact, examples of network-specific human capital.
If the network of workers has new owners and physical assets that are identical to those
in the original firm, then the new firm should have no difficulty replicating the operating
procedures of the original firm.

Thus, sa long as the original firm’s aperating procedures can be replicated and the
network is mobile, the ariginal firm cannot expropriate any of the returns from this human
capital. Since the warker need not fear that the firm will expropriate the benefits of
investment in network-specific human capital, the firm need not subsidize worker invest-
ments. In fact, the argument we are making is even stronger: the firm should not subsidize;
if it did, the workers could expropriate the benefits in the manner just described. The
only worker investments that should be underwritten by the firm are those that yield
firm-specific, rather than network-specific, human capital.

It may be argued that for many fitms, name recognition and goodwill prevent the
netwark of workers from being able to create a replica of the existing firm. But, because
the firm’s reputation and any goodwill it may have should rest with the workers of the
firm, this cannot be an insurmaountable abstacle to the replication of the firm. In a world
of rational consumers, the only reason goodwill and reputation can matter is if there is
some original uncertainty about the quality of the output. If the physical assets of the
firm {buildings and equipment} are duplicated in a second firm and the entire work force
of the first firm moves to the second, any reputation effects or goodwill should move with
the warkers.'® This argument depends upon the customers of the firms knowing that the
move has been made, which may invalve some expenditures in informing the customers,
such as costs in certifying that the move has been made and that the process is not an
attempt to “trick” the custamers. In any case, the amount of profits that an existing firm
can extract from the workers’ value would be limited to the costs of this information
process to another entrepreneur.'’ The value of the name of the firm is similarly limited.

A network not being mobile has implications for the valuation of ﬁrm-speciﬁc assets,
such as name lists, goodwill, patents, and ownership of unique physical assets. A common
technique for valuing these assets is to account for all the assets that the firm acquires
on competitive markets and impute the residual to the firm-specific assets. This technique
overvalues these assets to the extent that there are network externalities captured by the
firm.

9, Relationship-specific investment and “lock-in” effects have been emphasized by Williamson (1985),
among others, and are discussed in Hart and Holmstrom {1987).

10. This assumes that the warkers (or the new awners) have the same incentives to provide high quality
as the original aowner of the firm. If not, some {(or conceivably all} of the goodwill or reputation of the firm
could be lost if the workers form a new firm with different owners. See Section 4.4 on the role of awners.

11. Moving a network from one firm to another may involve significant relocation costs, especially if a
major geographical move is necessary. For example, the estimated cost for RIR Nabisco to move its corporate
headquarters from Winston-Salem, N.C. to Atlanta is $33 million (Business Week, September 7, t987, page 68).
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3. A MODEL WITH PRIVATE BENEFITS.

Suppose that workers have different reservation wages for working at the existing firm
and that these reservation wages are not common knowledge. This difference can arise
from loyalty to the existing firm, the management style of the original owners, a particularly
nice view from an office window that will be lost if a worker leaves the firm, or myriad
other sources. That is, the firm gives some workers benefits that would cease should the
worker leave this firm.'> We take this difference in reservation wages as exogenous.

The original firm has » workers. Denote the set of warkers by N={1,...,n}. The
value (i.e., revenues less non-labour costs} of the network consisting of the set of M= N
waorkers is S(M}=sIM| if [M|= (1 —a)n, and 0 atherwise, where s and « are constants
with >0, e €[0, 1], and |M] is the cardinality of M."* Thus, output is a linear function
of the number of warkers once a critical number of them is involved.' Each worker’s
reservation wage is either w or H > w, where w is the wage paid by the firm. Let H*
(= H—w) be the benefit of the high-reservation wage workers. Denote worker f's
reservation wage by w,. Workers do not receive their value if there exists M such that
Yiens ;<< S(M). The distribution of benefits is independent and identical across workers.
Let p denote the probability that a worker has a benefit H*. Workers are indistinguishable.

Rather than explicitly model the pracess by which a new firm is formed, we will
study direct revelation mechanisms in which, for any subset of workers, the prabability
of formation of any new firm and the schedule of wages in the new firm are determined
as a function of workers’ reported benefits or, equivalently, their reservation wages (their
private information), denated @ =(a,,..., a,). We can imagine many different forms
that attempts to attract the workers to a new firm might take: individual conversations,
group meetings, etc. By the revelation principle (see, e.g. Myerson (1985)), the restriction
to direct revelation mechanisms is without loss of generality in the sense that any outcome
associated with an equilibrium of some process will also be an equilibrium outcome of
some revelation mechanism in which the agents report their private information (here,
their benefits} truthfully. A direct revelation mechanism is incentive compatible if truthful
reporting forms a Nash equilibrium. Let k= #{j: @; = H{, the number of reported highs.
When all workers truthfully report their benefit, k is a binomial random variable with n
trials and probability p of success on any trial.

We assume that any workers who do not join the new firm stay with the ariginal
owner at their original wages and only one new firm can form. The first assumption is
most plausible in the case that the current owner does not observe the reports. We also
require that wages in the new firm. be paid out of the value of the new firm (i.e. we require
budget balance). Finally, a worker joins a new firm only if he receives a wage at least
equal to his reservation wage (i.e. we require ex post individual rationality).

Since we are only interested in the probability that a subset of workers will leave
the current firm, we can restrict attention to a particularly simple class of revelation
mechanisms (see the Proposition in Appendix 1). Since the incentive problem is to induce
low-reservation wage workers to reveal truthfully, we would like to reward them maximally

12. Possible evidence for the existence of reservation wages not equal to actual wages (with the difference
due to the current ownet) is given by the observation that when ad agencies and brokerage houses are taken
aver by new owners, many of their workers either leave and establish their own firms or are lured away by
competitors. See Section 4.4.

13. We would like to thank John Maore for suggestions that led to this formulation.

14. The important qualitative characteristics of the production function are that average product is
increasing as the number of workers increases from 0 to some threshold level and that average productivity is
constant thereafier.



374 REVIEW OF ECONOMIC STUDIES

for doing so. To do this, we want to include only as many high-reservation wage workers
as are needed to achieve the critical number of warkers ((1—a)n), and to pay them as
little as possible (consistent, of course, with individual rationality}. The remainder of
the output is divided equally among the announced low-reservation wage warkers.
Farmally, this means that £5(d)), i’s wage in the new firm if i is included, is:

H, o, = H, .
EF(d)=1s, & =w, k= an, (1)
((l—a}ns—k*H)/(n—k), a,=w kZan+1,

where k*={1 —a)n—(n—k)=k—an is the number of included high-reservation wage
workers. A mechanism is described by (p*, £*), where p*(k) is the probability that a
new firm forms when there are k reported highs and wages in the new firm, £*, are given
by (1). The size of the new firm, when it forms, is max {(1—a)nr, n —k}. Far any p*,
(p*, £*) satisfies budget balance and ex post individual rationality by construction.

The current owner can affect the likelihood of dissolution through the choice of
current wage w. If, for a given wage, there is no incentive compatible, ex post individually
rational, budget-balanced mechanism, then the current firm is safe from dissolution.

A lower bound on w is given by the restriction s=w+H*=H. If w<s—H*, the
trivial mechanism of paying every warker w+ H* + ¢, for £ >0 and small will result in
all the workers leaving the current owner for sure.

Individual rationality, budget balance, and w=s— H™* imply that the incentive
compatibility constraint for the high-reservation wage workers is never binding. The
incentive compatibility constraint for the lows is given by

Yo Pr(k)(p*(k)s+ (1 — p*(k))w) + L3, .0 Pr(K)

p*(k)((1— a)ns — k* H)
x( (n-k)

2y Pr(k)w+Y I ., Pr(k)

a1 E*+ 1) H pHE+1)E*+1)
x( (k1) +(1_ (k+1) )“’)

+(1—p*(k}}W)

2)

This incentive campatibility constraint captures both sources of disincentive on a
low-reservation wage warker fram repaorting a high reservation wage. First, observe that
if the true number of lows excluding the given low reservation wage worker (which. is
equal to the number of reported lows, n —k — 1, if the other workers truthfully report and
he reports high) is greater than or equal to (1 —a)n, then the new firm will definitely not
include him (since no highs are needed). Second, if the number of lows is less than
(1—a)n, then (1 —a)n—(rn—k—1)=k*+ 1 highs are selected at random to join the new
firm, giving a probability of selection of (k*+1)/(k+1).

We are interested in the ability of the firm to pay less than s as n— c0. Suppose first
that a > p. Then, the expected number of highs in the firm is less than the number of
workers that can be excluded without production cost. Thus we would expect in a large
firm (where the number of actual highs will be very close to the expected number) that
any wage strictly less than s would permit a mechanism to lure all the law reservation
wage workers with prabability 1. This in fact turns out to be the case (Proposition 1}.
Furthermore, even when & < p, if there is a mechanism that forms a new firm with positive
probability, then a new firm can {almast) always be farmed {Prapaositions 2 and 3). The
proofs of the next three propositions are in Appendix 2. Recall that by the constructian
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of (1), any mechanism satisfies budget balance and ex post individual rationality. The
cantent of the three propositions relates to incentive compatibility.

Propasition 1. Suppose a > p and w < 5. The mechanism that always forms a new firm
(i.e. p*(k) =1 for all k) satisfies incentive compatibility, budget balance, and ex post individual
rationality for large n.

Suppose, now, that @ < p. There is a critical wage rate, given by
(p—a}H*
(1—a)p
If the firm pays less than w(e, p) then it will (asymptotically) certainly lose some of its

workers. Any wage above w{a, p} is enough to (asymptotically) prevent any group of
warkers from leaving.

wle, pl=s—

Proposition 2. Suppose & < pand w < w{ea, p). Then the mechanism that always forms
a new firm (Le. p*(k) =1 for all k) satisfies incentive compatibility, budget balance, and ex
post individual rationality for large n.

Proposition 3. Suppose a <p and w> w(a, p). Then for all mechanisms (p*, £*)
satisfying incentive compatibility, budget balance, and ex post individual rationality, the
unconditional probability that a new firm is formed converges io zero as n gets large, ie.

Yoo Pr(k)p*(k}>0, asn-o,

The critical wage captures the relationship between the probability of any worker
having a high reservation wage and the proportion of workers that can be excluded. Note
that w(ea, p) is continuously increasing in «, decreasing in p, equals s when a =p, and
equals s— H* when a =0. Thus when « =0, large firms can pay workers as if they all
had a high reservation wage, regardless of the value of p.

When o =0, the workers are faced with the public good prablem described in Mailath
and Postlewaite {1990). All workers must agree to the change and each worker’s willing-
ness to move is private information. The results of Mailath and Pastlewaite (1990) can
be applied to the case of general distributions for @, to canclude that for large firms, the
wage rate is s — H*.

4. DISCUSSION
4.1. Origination of the firm

Some might interpret our results as a capitalist receiving a part of the output without
having to provide any inputs. This is misleading in that it ignores the origin of the firm.
In our model and discussion, we have taken the firm and the network of workers as given.
If it was foreseen that an owner would be able to extract some of the output of the
warkers, this would provide incentives to start such a firm. If there are several
entrepreneurs who could start such firms, we should expect the future value of the
underpayment of workers to be competed away at this initial stage. Thus, the underpay-
ment of the warkers today may have been compensated for in earlier periods. We say
“may have" since if there are factors other than labour, some of the benefits of the
competition among entrepreneurs at the origination of the firm may have gone to these
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non-labour factars. To the extent that this competition among entrepreneurs takes place
at the arigination of the firm, the transfer identified in this paper is a transfer from workers
today to some factor of production at the origination of the firm (possibly labour) rather
than a transfer to capitalists today.

4.2. Source of private benefits

Our model rests on the existence of benefits to workers that are not publicly known.
These benefits must be firm-specific; if they were due to factors that could be replicated
in the marketplace, they would present no abstacle to the workers leaving. These
firm-specific benefits would generally be transferable from the current owners to new
owners, but may not be. For example, if the benefits are due to loyalty to the current
owner, they would presumably disappear if the firm is sold. If the benefits are due to
physical characteristics such as location, then the network can continue to be underpaid
by any entrepreneur who purchases the firm and the market value of the firm will reflect
the increased profitability due to this underpayment.

A critical feature of aur model is the difference between a worker's reservation value
for moving to a new firm and his current wage. One of the most plausible sources of
such a difference wauld seem to be risk aversion on the workers’ part regarding the
likelihood of a successful move ta a new firm. The workers in the model] in Section 3
are risk-neutral, so risk-aversion cannot be the source of any benefits in that model."’
However, the intuition for the asymptotic result does not seem to rely on the assumption
of risk-neutrality. If the workers were risk-averse and there were some uncertainty abaut
the success of a new venture {for example, uncertainty abaut replicating all the capital
of the old firm ar uncertainty that the old customers will be convinced that the new firm
is identical to the old firm), then a worker’s reservation wage for moving would include
a risk premium. As long as this risk premium is private information there will be
asymmetric information about the reservation wages of the sort that drives our results.
A firm is then underpaying its workers when the value of the netwark of workers is greater
than the compensation of the workers including any insurance value the workers may
attribute to their jobs.

4.3, Endogenous benefits

The difference between a worker's wage and his reservation wage for leaving in our model
is exogenous. The presence of these differences, so long as they are privately known,
causes the owner’s prafits ta be larger than would otherwise be the case. This suggests
that the firm has a clear incentive to encourage the formation of private reservation wages.
For example, the firm might pay each worker privately and not allow the worker to have
any proof of his wage (in this case, reservation wages equal actual wages which are
privately known). There are abvious difficulties with such a procedure; it is not clear
how a firm can credibly influence workers’ beliefs about the distribution of wages it pays,
for example. However, there is a variant of this idea that does seem to have merit.
Suppose the work force is divided into two classes, with the members of the first class
(e.g. partners of the firm) receiving substantially higher wages than the second. The
owner decides on who is promoted from the second class to the first. If the firm uses a
private characteristic to make its decision (so that the publicly available information

15. The analysis af mechanism design models with risk averse agents is substantially more camplicated
than with risk neutral agents—see, for example, Matthews (1983) and Maskin and Riley (1984).
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about a worker's characteristics is not enough to predict the firm’s promation decisions),
then a worker may be better informed about the chances of promotion than either his or
her co-workers or an outside entrepreneur. This private information about the chances
of promotion, and the ensuing monetary prize, can constitute the private values assumed
in our model.'®

4.4, The role of owners

We have treated any equity holder with a role in the running of the firm as a worker and
member of the network. Only those equity holders wha are “passive” would be adversely
affected by the departure of the network of warkers. We have not yet been explicit about
who the passive equity holders are. In our view, passive investors are those investors
who have no role in making decisions within the firm and no special expertise in choosing
employees (including board members) for the firm.

It may be, however, that even investors who are passive can play a role. Current
owners may have a “reputation” that affects the firm. This reputation may be for not
expanding or moving the firm into new ventures. Such ventures may be risky for the firm
(and a fortiori the workers); if the workers are risk averse (as discussed in Section 4.2
abave), they may prefer working within a network if it is ultimately controlled by the
current owners than by someone else (including the workers themselves). Similarly,
current owners may have different preferences over choices of quality of product or of
future hires than would the network of workers.

These considerations suggest that there may be limits to the extent to which the
network of workers can credibly replicate the firm without the current stockholders. This,
of course, constitutes a barrier ta the workers leaving, and hence, allows the aggregate
wage bill to be lower than otherwise. We plan to do further research in this area.

4.5. The firmt’s response to a network’s departure

In our model, we assumed that if an attempt to form a new firm failed, the existing wage
structure remained. This assumption might be justified if the existing firm were unaware
of any attempt to form a new firm. However, if the firm learned of a plan of the workers
to leave, it could respond by selectively offering some workers banuses to refuse ta go.
Publicizing the selective bonus offer while witholding the names of the recipients would
render the bonuses formally equivalent to the benefits we have included in the model.
This, of course, would increase the barriers workers face in leaving the firm and would
thus increase the degree to which the firm could underpay the workers, Alternatively,
suppose that before the warkers enter into their negotiatians, the firm can commit to
punishing those workers who participated in the negotiations but were excluded from
the new firm. Then the IR constraints would alter (in particular, high reservation wage
workers now require a higher wage if included, to compensate for the punishment that
results if the new firm does not include them).

We should point out that there are other aspects of the modelling that have biased
the outcome in the other direction. Ourindividual rationality constraints implicitly assume
that a worker would continue to receive both his wage and his firm-specific benefits even
if a part of the network leaves. But if part of the network leaves, the remaining workers

16. This example is motivated by a discussion with a partner of Galdman-Sachs. He said that he could
never understand why he got paid as much as he did and half-jokingly mentioned that he always thought that
his wage served as something of a “carrot” far the younger workers,
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may not generate sufficient revenue to maintain the original firm, and either the wage
and/or the firm specific benefit might vanish. This suggests that some workers may decide
to move with a subset of other workers when they will be worse off than at the outset,
because they would be even warse off were they to stay. The specific assumption implicit
in our individual rationality constraint is thus somewhat arbitrary. An investigation of
alternative individual rationality constraints would be an interesting topic for future
research.'’ _

A second modelling choice also biases the results in favour of the warkers being
underpaid, namely the bargaining structure we assumed. In our model, we have given
the owner(s) of the firm a “first-mover” advantage: they set the wages of the workers
subject to prevailing market conditions. This does not seem unreasonable as an approxi-
mation to existing practice, but the warkers and the firm are modelled asymmetrically in
this respect. Note that if reservation wages are public, then the first-mover advantage
doesn’t provide any advantage to the firm. The firm must pay the network of warkers
their full value.

4.6. Distribution of wages among workers

Our madel suggests that for the firm to retain its workforce, the binding constraint depends
on the total wage bill rather than on the wage of any single worker. In this case, the firm
will have discretion as to how it divides the total wage bill among the warkers. This
discretion prompts two abservations.

The first is that competition among firms may not prevent discrimination against
particular groups of workers. It is sometimes argued that such discrimination cannot
persist in competitive markets because entrepreneurs would find it profitable to hire away
thase workers who were being paid less than their marginal product. If the binding
constraint depends upon some group of workers being paid a particular amaunt, realloca-
tions of that amount among the group will not leave open the firm to raiding of the group
being discriminated against.

A second observation cancerns unions. One view of unions is that their role is ta
raise the wages of workers aboave market wages. Their power to do so rests on the threat
to halt praduction, and thus the flow of profits. In this view, it is imperative that the
unians prevent the firm from hiring replacements; since union members are paid above
market wages, the firm could increase profits by firing everyone and hiring anew. If a
network of workers does not capture all its value (whether this is because of transactions
costs or privately known benefits), unions need ta worry about the possibility of their
workers being replaced. While the workers are attempting to raise their wages above
market wages, the entire graup may not be attempting to receive more than its value,

APPENDIX 1

In this Appendix we shaow that the restriction in Section 3 to the simple class of mechanisms is without loss
of generality. Let P{N) denote the power set af N and A(P{N)) the set of prabability distributians aver
P{N)). A{direct revelation) mechanisnt is a pair (p, £), where o T, W, » A(P{ N)) gives a prabability distribution
over the set of passible new firms as a function of the vector of reports and £: 11, W, x P(N)=>RY gives the
vector of new wages as function of this vector of reports and the set of workers in the new firm. As a
normalization, & (w, M} =0if i€ M. For the reports « the probability that a new firm consisting of the workers
in M< N is formed is given by p(a)(M) (setting M = & gives the probability that al} the warkers stay with
the firm).

17. This point was suggested by a referee.
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A mechanism is incentive compatible (IC) if truthful reporting forms a Nash equilibrium. It is budget
balancing (BB} if SIM)2 Y a £{w, M) whenever M arises as a new ficm with positive probability. Finally,
it is ex post individually rational {IR) if, when M arises as a new firm with positive probability, £ (e, M) = e,
for any woarker i in M.

Proposition:  Suppose (p, £) satisfies [C, BB, and IR. There exists a mechanism in the simple class analysed
in Seetion 3 satisfying IC, BB, and IR, with the same probability that no new firm is formed.

Proaf, We first claim that we can resirict attention to mechanisms in which workers who make the same
report are treated identically ex ante and if they are included receive the same payment; we will call such
mechanisms anonymous. Given a report of &, the probability of formation af a new firm under (g, £) is given
by 1 —p{d (7). We can construct an anonymous mechanism from any mechanism with the same expected
probability of formation of a new firm as fallows. There are #! permutations of warkers' names. The ananymous
mechanism randomly chooses 2 permutation of the names of the workers {¢ach permutation has probability
1/n!) and applies the ariginal mechanism to the relabelled workers. Since the relabelling is not determined by
the reports, the ananymous mechanism satisfies IC, BB, and [R if the ariginal mechanism does.'® Since
H = s = w, we can assume that any high reservation wage warkers included in a new network receive H.

Suppose the firm has chasen a wage w and there is a positive probability that a new firm will be farmed
under some andnymaous mechanism {g, £) that satisfies (IR} and (BB). There is an alternative mechanism with,
for all reports, the same prabability of formation of 2 new firm that only assigns positive probability to networks
in M(&Y={N'c N:{i:& =w)c N, if &,= H and je N', then |N| = (1~ a)n}u {@}. The collection M(d)
is the set of networks that include all the apnaunced lows and only include sufficiently many annaunced highs
to achieve the critical number of warkers and the empty set (i.c. no new firm is formed}. Suppose p{&}(N*}#0
far same & and N*Z M{&). Observe that including any lows not included in N* daes not adversely affect
BB, IC, and IR. Similarly, omitting excess highs increases the wage that can be paid to the lows as well; this
also decreases the chance that any particular reported high will be included in the new network. Thus we can
restrict attention to the mechanisms analysed in the text.

APPENDIX 2

Proof of Proposition L. Rearranging the incentive compatibility constraint far p*(k) =1 Ffor all k gives:
(k—ant}H {(lF&}ns—(k—an)H}+ anw )

(k+1) {n—k) {k+1)
+Pr(an)(H +anw)f{an+1).

elo Pr(k)(s—w)tPr{an)wzLizl, .\ Pr(k} (

Further rearranging yields:

(1-a)n(H—s) anH*)
ta—k) (k+1)}

As n— e, Pr{an)H*/(an+1) tends to zero. Thus the question of whether {LC*) is satisfied for large n
revalves around the behaviour of the twa summations. Denoting the frequency of highs by v=k/n v—+p
almoast surely. Now, since a=p, Y52, Pr{k)=32 o Pr(v)=Pr{r=a}- L. If the last term is asymptotically
=0, then (IC¥) is satisfied for large n. The last term equals
(L—a} H-5) aH* )

{L—w} (v+1/n)}’

(1C*) 1o Pr(k)(s—w)—Pr{an)H*/{en+ 1) Z LI, Prik) (

L Prie) (

which converges to zerao as n+ 0. ||
Proof of Proposition 2. Since o < p, and setting v =k/n, LrloPr{k}=Z0 4Pr(#)=Pr{rZa)-0, and
the left-hand side of {IC*) converges to zero and it is enough to shaw that the right-hand side is asymptotically
strictly negative. Fix 80 and suppose |p— v|= 6. Then
(1-a)(H-s) aH* e (H—s) aH*
(1-v¥) (w+1/n)” (1-p-86) {p+é+1/a)

L ((l—a](w—s)+ (p—a)H” )+ B+ 1/n-af/mH

(1-p-8) (p+é+i/n}) (L-p-8)p+a+ti/n)
18. More formally, let ¢ :{1,...,n}>{L, ..., n} bea permutation mapping {ane-to-one and onto). Denate
the vector of reports after permutation under ¢ hy w e ™", ie. w=¢ ™' ={wy |- ., 847} The anonymous

mechanism {p°, £°) derived from {p, £) is given by p" (@} M)}=3 , pla ¢ "W p{M})/n! and £{w, M)~
{Tofantmwad™, ¢(MNp(w e ¢~ W (M) nl}/o" (@} M).
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By making § sufficiently small and » sufficiently large, the second term in the last line can be made arbitrarily
close to zera. The first term in the last line is bounded away from zero from befow for & small and n large,
because (l—al(w—s)+(p—a)H*p ' ={1—a¥w—wia, p))<0. Since v is bounded away from zera and, far
fixed &, Pr({p—#|=8)—>0 as n o0, (IC*) is asymptotically satisfied. ||

Proof of Propasition 3. Rewrite the incentive compatibility constraint {2) as

n- s -H e
Lomg Prli)p (k) (s —w)+ T3, Prlk)o*(k) %4@&:;“ Pr {(k)p*(k)H*
amt . (k—an+1)H*
2y, Prikpe (k+1}7(k+”
and rearrange to yield
an . . . (k—an+ L) H? H*
Tome Priidp™(k)(s—w)+ L0, Pr(k)(p*(k)-p (k+1]}W—Pr(an}p*(an+l)(Cm+l}

(l—a]n(H—s]_anH*)

zzk;,.“Pr(k)ﬂ*("}( (n—k)  (k+1)

The second term on. the left-hand side of the inequality converges to zero (see Mailath and Postlewaite (1990,
Appendix 2)). Thus the left-hand side converges to zera.

IfY. Pr{k}o*{k)} does not converge to zera, then ¥, o ...+, Pr (k}p*(k) also does not canverge to zera. Thus
we are done once we show that the expression on the left-hand side is positive for large n, with the term in
brackets bounded away from zera. This argument is very similar to that used in Praposition 2 and so can be
omitted. ||

Acknawledgement. This research was partially supported by grants from the National Science Foundation,
the Research Foundation at the University of Pennsylvania, and the Fishman-Davidson Center for the Study
of the Service Sectar. We thank Dilip Abreu, Franklin Allen, Steve Matthews, David Schmeidler, Michazl
Whinstan, Asher Wolinsky, and Yves Younes for many helpful conversations. We alsa thank the participants
of the Eleventh Conference of the Baspharus at which an early version was presented. This paper has benefited
substantially from comments by John Moore and two thoughtful referces.

REFERENCES

HART, 0. and HOLMSTROM, B. (1987), “The Theory of Contracts”, in Bewley, 1. {ed.}, Aduvances in Economic
Theary (Cambridge: Cambridge University Press).

KLEIN, B. (1938), “Vertical Ownership as Organizational Ownership: The Fisher Bady-General Motors
Relationship Revisited”, Journal of Law, Economics, and Organization, 4, 199-2113.

MAILATH, G. and POSTLEWAITE, A. {1990), “Asymmetric Bargaining Problems with Many Agents”, Review
af Economic Studies, 57, 351-367.

MASKIN, E. and RILEY, I. {1984). “Optimal Auctions with Risk Averse Buyers”, Econometrica, 52, 1473-1518.

MATTHEWS, §.(1983), “Selling to Risk Averse Buyers with Unabservable Tastes™, Journal of Economic Theory,
30, 370-400.

MYERSON, R. (1985), “Bayesian Equilibrium and Incentive Compatibility: An Introduction™, in Hurwiez, L.
et al. (eds.), Social Goals and Social Organization (Cambridge: Cambridge University Press).

PRESCOTT, E. and VISSCHER, M. (1980}, *Organizational Capital”, fournal of Political Economy, 88, 446-461.

RUBINSTEIN, A. (1982), “Perfect Equilibrium in a Bargaining Model™, Economerrica, 30, 97-109.

SUTTON, 1. {1946}, “Non-Cooperative Bargaining Theory: An Introduction”, Review of Economic Studies, 53,
T09-724.

WILLIAMSON, O. (1985), The Economic Institutions of Capitatism (New York: Free Press).



