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ABSTRACT

Wage Determination and the Sources of Bargaining Power’

This paper explores the sources of bargaining power in wage negotiations. In the standard
analyses of wage bargaining, the negotiation partners are specified a priori, and thus it is
impossible to address the question of how they achieve and retain their negotiating positions,
on which their bargaining power is based. In our analysis, by contrast, the firm can choose
between two sets of wage negotiations: those it can conduct with its incumbent employees
and those with new job seekers. These negotiations are imperfectly substitutable, and the
degree of substitutability is determined by the firm’s labor turnover costs (e.g. costs of hiring,
training, and firing). In this context, labor turnover costs not only influence the negotiators’
alternative to bargaining (i.e. their fall-back positions and outside options); they affect the
nature of the bargaining process itself. This approach leads to a new theory of wage
determination.
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1 Introduction

In the standard analyses of wage bargaining, firms and employees bargain without in-
terference from other job searchers. The negotiating parties are specified a priori. Thus
it is impossible to address the question of how they achieve and retain their bargaining
position, on which their bargaining power is based. In the conventional wage bargaining
models, the bargaining power of the negotiators is portrayed either as exogenously given
(Nash bargaining, where the negotiators’ bargaining power is depicted by a constant ex-
ponent of the Nash product) or by the preferences of the specified negotiators (strategic
bargaining, where bargaining power depends on the negotiators’ relative rates of time
preference or risk aversion). Job searchers who are not party to the negotiations affect
these wage bargains only through their influence on the outside options and fall-back
positions of the negotiators.

But what gives the negotiators their privileged negotiating position? Why do firms
often choose to negotiate with their incumbent employees before turning to new recruits?
Unless these questions are tackled, we can gain little insight into the sources of bargaining
power, and thus little understanding of the ultimate determinants of negotiated wages.
This paper addresses these questions straightforwardly in a simple analytical context,
where a firm is free to negotiate either with its incumbent employees or with unemployed
job seekers.

Our analysis indicates that, in the presence of unemployment, the ultimate sources of
employees’ bargaining power are labor turnover costs (which, in our analysis, are firing
costs and a productivity differential between incumbent employees and new recruits). The
reason is that, in the absence of such costs, employees could not have any market power;
for if they would claim any wage in excess of their reservation wage, their employers could
costlessly replace them by unemployed job seekers. On this account, labor turnover costs
must play a critical role in the wage bargaining process.

What is the mechanism whereby these costs generate employees’ bargaining power?
Our analysis shows that labor turnover costs determine the firm’s degree of substitutability
between two alternative sets of wage negotiations: (i) those the firm conducts with its
incumbent employees (“insiders”) and (ii) those it could conduct with other job seckers
(“outsiders”). In other words, the turnover costs determine the degree of interdependence
between the firm-insider bargains and the firm-outsider bargains. It is only when these
bargains are imperfect substitutes that incumbents may be able to negotiate wages in
excess of their reservation wage.

Specifically, consider a firm facing unemployed job seekers who behave atomistically,
and suppose that the firm makes its employment decisions unilaterally. The greater are a

firm’s labor turnover costs, ceteris paribus, the more profitable the firm finds negotiations



with an insider relative to those with an outsider, and consequently the less dependent
is an insider on the bargain the employer could have made with an outsider. There are
only two circumstances in which labor turnover costs do not affect the negotiated wages:
(i) when these costs are zero, so that the two sets of negotiations are perfect substitutes
for the firm and consequently insiders and outsiders become perfect competitors, and (ii)
when the costs are prohibitively high, so that the firm-insider negotiations are independent
of the firm-outsider negotiations, thereby creating a bilateral monopoly between the firm
and its insiders.

Between these extremes, the negotiations between the firm and an insider are con-
ducted with a view to the negotiations that could take place between the firm and an
outsider; and the firm-outsider negotiations, in turn, proceed with a view to the nego-
tiations that occur if the outsider eventually turns into an insider. In this interaction
between the two sets of negotiations, labor turnover costs may be interpreted as a fee for
switching the employer’s negotiating partners. It is here, we argue, that the central role
of labor turnover costs in wage bargaining is to be found.

The aim of this paper is to provide game-theoretic foundations for this insight. It
turns out that this means taking leave of the well-known wage setting equations in the
wage bargaining literature.! Our analysis suggests that the prevailing Nash bargaining
paradigm obscures the role played by labor turnover costs in wage negotiations, and
therefore needs to be relinquished in favor of a new wage determination mechanism, which
we examine here. Our analysis indicates that labor turnover costs do not just influence
the external environment of the wage bargaining process - viz., the negotiators fall-back
positions and outside options - but affect the very nature of the bargaining process by
determining the way in which the negotiators interact.

In addition to providing an account of where employees’ market power comes from and
examining the role of labor turnover costs in the bargaining process, this paper provides a
game-theoretic foundation for the analysis of two further phenomena: (i) why some firms
“bond” with their employees (i.e. enter into long-term relationships with them) whereas
other firms “churn” their employees (characterized by short-term relationships), and (i)
why, under some bonding conditions (specified below), all the employees of a firm may
receive wages in excess of their reservation wages.

Our analysis sheds new light on how the wages of insiders and entrants are affected
by firing costs, insider-entrant productivity differentials, unemployment benefits, produc-
tivity growth, on-the-job training and quits.

The paper is organized as follows. Section 2 relates our analysis to the existing liter-

ature. Section 3 presents our basic model and derives the bargaining outcome. Section

McDonald and Solow (1981) and Layard et al. (1991, ch. 2) are two examples from a very large
literature.



4 looks at the comparative static effects produced by changes in different turnover costs
on equilibrium wages. Section 5 extends our results in several important directions, and

section 6 concludes.

2 Relation to the Literature

To see how our approach differs from axiomatic theories of bargaining as convention-
ally applied to wage negotiations, consider the following standard variant of the Nash
bargaining model. Suppose that the wage is the outcome of negotiations between an
employee-employer pair. Let the wage w and w™ be the employee’s payoff in the presence
and absence of agreement, respectively; let profits m(w) and 7~ be the employer’s payoff
under these contingencies; and let w® and 7° be the employee’s and employer’s outside
options?, respectively. Then the negotiated wage can be found as the solution to the follow-
ing maximization problem: max,, (w — w™)" (7(w) — 7~ )" ™" subject to w > w®, x > n°,
where 11 (0 < p < 1) is a constant describing the employee’s bargaining strength relative
to that of the employer, and w—, 7, w®, and 7° are constants. When there is an interior
solution to this problem, the available economic rent is divided among the employee and
employer in the proportions p and (1 — p); otherwise, either the employee or the employer

exploit their respective outside options, so that w = w® or* 7 = 79

. In most wage
bargaining models of this type in the literature (e.g. Layard et al. (1991, ch.2)), labor
turnover costs play no role at all. More importantly, even when such models are extended
to include these costs as determinants of the negotiators’ fall-back positions (w~ and 77)
or the outside options (w® and 7%)*, they still fail to capture the phenomenon discussed
in the previous section, namely, that of labor turnover costs determining the nature of

the bargaining process rather than merely constraining it.

2See Binmore, Shaked and Sutton (1989).
31f both outside option constraints were binding, then there would be no gains from bargaining in the

first place.
4For example, when the employers’ alternative to wage negotiations with the insiders is replacing the

insiders by outsiders, then the employers’ outside option is the outsiders’ wage plus the relevant labor
turnover costs. Furthermore, labor turnover costs affect the probabilities of locating vacancies and jobs
and thereby influence the fall-back positions of the employers and employees. In Osborne (1988) the
firm’s fall-back position is endogenous, and its value is given by the outcome of a bargain with a varying
number of members of a union. More recent contributions along these lines are Stole & Zwiebel (19960),
Stole & Zwiebel (1996a), and de Fontanay & Gans (2000), which modifies the setup by allowing for a pool
of replacement workers. These models have a different perspective from ours, since they consider bargains
between a firm and a “composite opponent” (typically a union), focusing on the size of its membership.
Burguet, Caminal & Matutes (2002) consider an incomplete information contracting framework, and, for
given types of contracts, derive the equilibrium renegotiated labor contract in a Nash Bargaining setup

with interconnected negotiations. In contrast to our analysis, their firms compete for jobless workers.



Turning to strategic models of wage bargaining, the basic Rubinstein (1982) model,
interpreted in terms of a negotiation between a worker and a firm over a given amount of
revenue, describes a bilateral monopoly problem, and thus does not deal with the issue
of substitutability between alternative wage bargains. The first attempt to consider this
issue was made by Shaked & Sutton (1984). In their model, labor turnover costs take
the form of a fixed number of time periods over which the employer and the insider are
obliged to bargain with one another. Here the substitutability between the employer’s
negotiations with an insider and those with an outsider depends on the length of this
negotiation period®. While this is an important insight, it is clear that, in practice, labor
turnover costs commonly take other forms, especially monetary costs of replacing insiders
by entrants and insider-entrant productivity differentials. Our analysis focuses on these
labor turnover costs.’

Furthermore, Shaked & Sutton (1984) do not distinguish between negotiations with
insiders and those with outsiders: they assume that when the firm switches to an out-
sider, that outsider instantaneously turns into an insider, entitled to the same negotiation
period as the previous insider. In practice, labor turnover costs associated with insiders
generally exceed those of the entrants (e.g. insiders generally have greater job security
than entrants). Our analysis takes this asymmetry into account.

In our model, we assume it takes time for an entrant to turn into an insider. Thereby
the firm’s negotiations with its insiders become distinguishable from those with its en-
trants, and thus the issue of substitutability between the two sets of negotiations can be
addressed explicitly.

Both the Rubinstein and Shaked-Sutton models are concerned with the division of an
existing pie (revenue) between two parties, but not with a temporal production process
in which revenue can be generated during each time period. In their models, the only
cost of delaying agreement is a temporal discounting cost (i.e. the pie shrinks with the
passage of time). In our paper, by contrast, there is a temporal production process
running alongside the temporal bargaining process, so that delaying agreement generates
an additional cost in the form of foregone output. This is generally the case in practice,
since production usually yields a flow of output through time, rather than being a one-
shot event. Implications of this latter approach has been explored by Fernandez & Glazer
(1991), Haller & Holden (1991), Holden (1994), who however do not take account of the

5In their model the insider has a priviledged position vis ¢ vis the outsider because the former has the
right to bargain with the firm for the duration of the negotiation span, but the insider does not become

an employee - entitled to a wage and producing output - until the negotiations are over.
0See also Fella (1999), who in an alternating offers bargaining model of wage negotiations focusses on

the relationship between firing costs and voluntary separation.



possibility that an employer may have several alternative bargaining partners.” ®

Finally, it is worth emphasizing that our contribution focuses on the sources of employ-
ees’ wage bargaining power; it is not concerned with other possible rationales for setting

wages above their competitive levels, such as the efficiency wage rationales.

3 The Basic Model

Our basic model provides a simple analytical framework for examining the sources of
bargaining power. We let labor turnover costs take the form of a firing cost (constant per
insider) and an insider-entrant productivity differential. We focus on these two turnover
costs because, as shown below, they have different influences on wage bargaining”.

The labor turnover costs allow us to distinguish among three types of workers:!’

1. an insider: an incumbent employee whose position is associated with a firing cost
¢ (a positive constant), and who produces an output of 1 per period when there is

bargaining agreement;

2. an entrant: a previously jobless worker who has just been hired, whose position is
not associated with a firing cost, and who produces an output of @ under bargaining

agreement (where « is a constant, 0 < o < 1); and

3. an outsider: an unemployed worker, willing to work for any wage at or above his

reservation wage.

When an outsider is hired, he turns into an entrant, with a temporary employment

contract spanning an “initiation period,” at the end of which the firm decides whether

"In these papers the flows depend not only on acceptance or rejection of a wage offer, but also on
the union’s decision on whether to strike or work at an old wage, in the process of being renegotiated.
Our model does not contain the latter feature, since we focus on the influence of labor turnover costs on
wages. Thus bargaining over flows can, at a technical level, be renormalized into bargaining over a stock

(viz, the present value of the revenue flows).
8There is a potentially interesting connection between our contribution and the hold-up literature

(as surveyed, for example, by Malcomson (1997)), since this paper examines the origins of employees’
bargaining power whereas the hold-up literature (in this context) focuses on the implications of this
bargaining power for investment undertaken by the firm. This paper however does not focus on this
investment aspect. The joint endogenization of employees’ bargaining power and employers’ investment

remains a topic for future research.
9Tt can be shown that hiring and training costs exert an influence analogous to that of the insider-

entrant productivity differential, and thus they add nothing of substance to our analysis. Details are

available from the authors upon request.
0These distinctions underlie the insider-outsider theory of labor market behavior. See, for example,

Lindbeck & Snower (1989). For a game theoretic interpretation, see Sabourian (1988).



to retain him or replace him by another entrant. If he is retained, he turns into an
insider, which means that (i) his productivity rises from « to 1, (ii) his position becomes
associated with the firing cost ¢, to be paid by the firm upon dismissal, and (iii) his wage
is renegotiated on this basis. All workers are infinitely lived. The insider is employed on
a permanent contract, i.e. once the insider’s wage has been agreed, it is not renegotiated,

for neither the firing cost nor the insider’s productivity changes thereafter.

3.a Structure of the Game

The object of negotiations is the stream of revenues that a worker produces if employed.
The agents’ payoff are their shares of the revenue, and future payoffs are discounted by a
factor § € (0, 1).

The structure of the game is depicted in Figure la. It comprises three types of sub-
games. The first is an outsider subgame G©, in which the firm bargains with an outsider
(O). After agreement is reached, the outsider turns into an entrant (£). The second is an
entrant subgame G, in which the firm decides whether to retain or replace the entrant.
If the firm fires the entrant, it moves to another outsider subgame. But if the firm retains
the entrant, it moves to an insider subgame G*, in which the firm bargains with an insider

(I). If the firm fires the insider, it moves to another outsider subgame G, and so on.
[Figure 1a here]

The structure of each of these subgames is pictured in Figure 1b. In each set of
negotiations the firm and the worker alternate in proposing a wage settlement, and the
firm has the option to terminate the relationship with the incumbent worker and turn
to another prospective employee. Failure to reach agreement entails that no revenue is

generated for that period.
[Figure 1b here]

In the subgame G, the firm proposes an entrant wage at time . If the proposal is
accepted (a), negotiations proceed to subgame G (in which the firm decides whether to
retain or replace the entrant); if the proposal is rejected (r), then the outsider makes a
counter-proposal at time ¢ + 1; and so on. In subgame G, the firm proposes an insider
wage. If the proposal is accepted (a), the insider wage is established; if the proposal is
rejected (r), the insider makes a counter-proposal in the following period, and so on. If

the firm then decides to fire the insider, it has to pay the firing cost ¢.



3.b Overview of the Outcomes

We now summarize our results and provide underlying intuitions; the formal analysis
comes later.

Our two labor turnover costs - the firing cost and the insider-entrant productivity
differential - have different effects on wage negotiations. In particular, it can be shown
that the relative magnitude of the productivity differential and the firing cost determine
whether the firm bonds or churns, whereas the combined magnitude of these turnover
costs determine whether entry is blockaded or restricted. The intuition is straightforward.
First, when deciding whether to retain or replace an entrant, the firm faces a trade-off
between sacrificing either bargaining power or sacrificing productivity, as shown in Fig.
2. If the entrant is retained and subsequently turns into an insider - the case of bonding
- the firm gains a more productive employee!! but loses bargaining power to the insider
in wage negotiations (since the insider’s position is protected by the firing cost whereas
the entrant’s position is not). On the other hand, if the entrant is replaced by another
entrant - the case of churning - the firm sacrifices productivity (since an entrant is less
productive than an insider), but loses no market power. The loss of bargaining power
depends on the magnitude of the firing cost whereas the productivity gain depends on the
magnitude of the insider-entrant productivity differential. If the size of the productivity
differential is large relative to the firing cost, then the firm gains much from retaining the
entrant and loses little in bargaining power. In that case, the firm will prefer bonding.

Otherwise, it chooses churning.
[Figure 2 here]

Second, labor turnover costs also influence how much competition an insider faces from
an entrant. If the firm chooses bonding and the combined labor turnover costs (the firing
cost and the insider-entrant productivity differential) are sufficiently high, then entry into
the firm is blockaded, so that the firm’s negotiations with an insider become a bilateral
monopoly problem. On the other hand, if the combined turnover costs are sufficiently
low, the firm has an incentive to fire its insider unless the latter accepts a wage below the
bilateral monopoly outcome. The insider, knowing this, sets his wage as high as possible
without inducing firing. Here entry to the firm is restricted (as summarized in Figure 2).

The wage bargaining outcomes are given in Table 1, where W¥ and W' denote the
equilibrium entrant wage and insider wage, respectively. In the Churning Scenario (CH),
the firm hires an entrant and fires him before he turns into an insider. If an outsider

claimed a wage in excess of the reservation during the negotiations preceding employment,

Recall that the insider produces an output of 1 per period, whereas the entrant produces an output
of a < 1.



the firm would switch costlessly to another outsider, willing to work at the reservation
wage. Consequently, entrants receive the reservation wage, denoted by Rcp, which is zero
in our simple model: W% = Roy = 0. As result, the firm is left with a profit of II¥ = «

per entrant.
[Table 1 here]
By contrast, when the firm chooses bonding, there are two possibilities:

e Suppose that, for any given firing cost ¢, the insider-entrant productivity differential
is sufficiently large, so that an entrant is never more profitable than an insider - even
if the insider fully exploits his bargaining power and obtains his bilateral monopoly
wage. Then, clearly, the firm has an incentive to bond (retaining the entrant, who
then turns into an insider). Once again, the entrant receives the reservation wage,
because if an outsider were to claim more, the firm would incur no costs in commenc-
ing negotiations with another outsider. But this reservation wage, Rop, is less than
the churning reservation wage Rcopy. After all, in the Churning Scenario the entrant
anticipates only one period of entrant employment, followed by unemployment (or
more entrant employment at another firm); whereas now the entrant anticipates one
period of entrant employment followed by insider employment, at a higher wage in
perpetuity. This is called the Competitive Bonding Scenario (CB) in Table 1, since

the entrant’s remuneration is at the competitive level under bonding.

e Alternatively suppose that, for any given firing cost ¢, the insider-entrant pro-
ductivity differential is sufficiently small, so that an insider is no longer assured
of being more profitable than an entrant. If there were bonding and the entrant
were to receive the reservation wage Rop, that wage would be so low relative to
the insider wage, that the entrant would be more profitable than the insider. But
then of course, the firm would have no incentive to bond with the insider. The
worker, anticipating this, would no longer be willing to accept the (low) reservation
wage Rep, so that the firm would have to pay a higher entrant wage, Ropy, with
a consequent loss of profit. The firm thus faces a credibility problem: it prefers
bonding to churning, since bonding yields a lower entrant wage, but offering the
bonding reservation wage is not credible, since this gives the firm the incentive to
churn in the following period. To overcome this problem and restore credibility, the
firm offers the entrant more than the bonding reservation wage Rcp (but less than
the churning reservation wage Rcy) - in fact just enough to keep the entrant from

becoming more profitable then an insider. This scenario is called the Credible Wage
Scenario (CW) in Table 1.



Figure 3 depicts the combination of the firing cost ¢ and the entrant productivity a
which identify the CH, CB, and CW scenarios. Combinations of the parameter values
lying above the thick abc line imply blockaded entry, and those combinations lying below

this line imply restricted entry.
[Figure 3 about here]

Observe how the relative magnitudes of the turnover costs determine the firm’s deci-
sion to bond or churn: For any given positive level of the firing cost ¢, a sufficiently high
level of entrant productivity « - corresponding to a sufficiently low insider-entrant pro-
ductivity differential - puts the firm in the Churning Scenario, whereas a sufficiently low
« (corresponding to a sufficiently high insider-entrant productivity differential) puts it in
one of the bonding scenarios (CW or CB). Furthermore, observe how the combined mag-
nitudes of the turnover costs determine the degree of competition between insiders and
entrants: Moving in a northwesterly direction in Figure 3, we find that entry is restricted
when the labor turnover costs ¢ and 1 — a are sufficiently low, and entry is blockaded
when these costs are sufficiently high.

It is worth noting that the worker’s ability to renegotiate the wage upon turning into an
insider implies that the bargaining equilibrium need not be Pareto efficient. Specifically, in
the Churning Scenario the firm keeps producing its output with low-productivity entrants.
If the firm were able to enter into a long-term contract with an entrant, the entrant would
receive the reservation wage Rcp,'2 but would be retained by the firm forever. After
the initiation period, the worker’s productivity would rise from a to 1. Thus the entrant
would receive the same as in the Churning Scenario, but the firm would earn more profit
than in that scenario; thus the long-term contract would lead to a Pareto improvement.
The inability of firms to prevent wage renegotiation is a common feature of labor markets,
and it is this non-contractibility that leads to inefficiency.

We now proceed to derive the results outlined above. The workers’ objective is to
maximize the present discounted value of their wages over time, and the firm’s objective
is to maximize the present discounted value of its profits. We focus attention solely on
stationary strategies (as is common when the environment of the game is deterministic
and stationary). Further, we assume that the workers’ strategies are symmetric, in the
sense that all workers belonging to a specific group adopt the same strategy.

The following three propositions fully characterize the solution to this game.

12 Alternatively, the worker could receive any other intertemporal stream of wages with the same present
value.



3.c The Churning Scenario (CH)

As noted, this bargaining outcome arises when the entrant productivity is “high” relative

to the firing cost.

Proposition 1 There is a unique stationary subgame perfect equilibrium in which the
entrant is hired at the churning reservation wage and the firm does not retain the entrant.
Specifically, if either o > 1
firm and the outsider agree immediately on sharing the revenue o such that he entrant’s

) 6
and p > %5 — %, ora > 1= 0p and ¢ < 1% — 7553, the

wage and the firm’s profit are (0; «).
Proof: See Appendix 1.

In the Churning Scenario, the entrant is more profitable than the insider, even though
the entrants receive the high reservation wage Rcpy. It is on this account that the firm

favors churning, hiring only entrants, who each generate the revenue a.

3.d The Credible Wage Scenario (CW)

When the entrant productivity lies in an “intermediate” range relative to the firing cost,

the bargaining outcome is characterized by the Credible Wage scenario.
Proposition 2 There is a unique stationary subgame perfect equilibrium such that:
1. If 1-25<a< 715 and ¢ > 115, entry is blockaded and

(a) the firm and the outsider immediately agree to share the revenue o such that the

entrant’s wage and the firm’s profit are (1%5 —(1—a); 1%5) respectively; and

(b) after one period the firm retains the entrant, who thus turns into an insider and

immediately agrees to share the revenue 1 such that the insider’s wage and the firm’s

profit are (%5; 1—J1r§) respectively.

13The firm has an incentive to churn when insiders are less profitable than entrants: II’ < IT?, where
I’ and II¥ denote firm’s profits when employing an insider and an entrant, respectively. The parameter
values which generate this scenario are derived by substitution into this condition. Entry is blockaded

when the discounted stream of profits from an insider exceeds that from replacing an insider by an entrant:

e — s’

>
vz 15 (C1)

This condition is derived by noting that the discounted stream of profits from an insider is f—g;, while the
discounted stream of profits from replacing an insider by an entrant is II¥ — ¢ + % = 1H—_r5 — . Thus

there is blockaded entry when f—g; > 1H—_r5 — ¢, which can be rearranged as condition Cl1.
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2. If1— %gpg a<1l—90pandp < I—Jlré, entry s restricted and

(a) the firm and the outsider agree immediately to share the revenue o such that the

entrant’s wage and the firm’s profit are (0p — (1 — &) ;1 — dp) respectively; and

(b) after one period the firm retains the entrant, who thus turns into an insider and
immediately agrees to share the revenue 1 such that the insider’s wage and the firm’s

profit are (d¢; 1 — dp) respectively.

In both cases above, the entrant wage exceeds the reservation wage.

Proof: See Appendix 1.

In this scenario, the equilibrium entrant wage lies above the reservation wage, so that
in equilibrium outsiders prefer to gain employment as entrants rather than remain unem-
ployed. To see why, note that in the CW Scenario, the entrant productivity differential
is so high that if the entrant were to receive the reservation wage Rop, he would become
more profitable than the insider. But in that case the firm would have an incentive to
churn. Thus the firm cannot credibly offer an entrant Rop and promise to pay the insider
wage in the future. For once the entrant’s initiation period is over, it will be profitable
for the firm to fire the entrant and replace him by another entrant.

In the Credible Wage Scenario, however, churning does not maximize the firm’s profit,
because under churning the entrant demands the reservation wage Rcp, which is greater
than the bonding reservation wage, Rcp. The way for the firm to reduce its wage payment
is to offer the entrant the minimum wage at which the entrant is not more profitable than
the insider, which is greater than the reservation wage Rop. At this wage, the entrant
and the insider are equally profitable, and the firm can credibly promise the entrant to
bond and pay the insider wage in the future.

An interesting feature of the Credible Wage Scenario is that the entrant takes the
entire insider-entrant productivity differential, 1 — «, as a wage reduction vis-a-vis the
insider wage. This is the only way for the entrant to ensure that he is just as profitable
as an insider, and thus be assured of bonding in the following period.!* Under blockaded
entry - where the insider wage is given by the bilateral monopoly outcome, 1%6 - the

only way for an entrant to ensure retention is for him to bear the entire insider-entrant

9
146

on the other hand, the insider can only achieve a wage that exceeds the reservation wage

productivity differential, accepting a wage equal to (1 — «). Under restricted entry,
by the amount of the firing cost ¢, which is the fee the firm must pay to access its outside
option to hire another entrant. Consequently, the insider will be prepared to accept a

wage of just dp, which is the present discounted value of the firing cost that the firm

HUTIE = TI® is equivalent to 1 — W1 =a — WE so that Wl —W¥ =1 —q.
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would have to pay in the next round if firing the incumbent insider. Thus the entrant will

have to accept dp — (1 — ), which is lower than under blockaded entry.'?

3.e The Competitive Bonding Scenario (CB)

When the entrant productivity is “low” relative to the firing cost, the bargaining outcome

is characterized by the competitive bonding scenario.
Proposition 3 There is a unique stationary subgame perfect equilibrium such that:

1. Ifa<l-— ﬁ and p > o+ %, entry is blockaded and

(a) the firm and the outsider immediately agree to share the revenue a such that the

entrant’s wage and the firm’s profit are (— lig;a + %) respectively; and

(b) after one period the firm retains the entrant, who thus turns into an insider and
immediately agrees to share the revenue 1 such that the insider’s wage and the firm’s

profit are (%5; 1—_15) respectively.

2. Ifa<l1-— ﬁgp and p < o+ %, entry is restricted and

(a) the firm and the outsider immediately agree to share the revenue o such that
the entrant’s wage and the firm’s profit are (—6%(p + 1 — ), a (1 — 62) + 6% (1 + ¢))

respectively; and
(b) after one period the firm retains the entrant, who thus turns into an insider and
immediately agrees to share the revenue 1 such that the insider’s wage and the firm’s
profit are (6(1 —0)(p+1—a);1 —0(1 —§)(p + 1 — a)) respectively.

In both cases above, the entrant receives the bonding reservation wage.

Proof: See Appendix 1.

This proposition is a straightforward counterpart of Proposition 1. Whereas in the

Churning Scenario the entrant is more profitable than the insider even though the entrant

15In order to derive the parameter values a, § and ¢ which define the CW scenario, the following two
optimality conditions are necessary. First, it must be optimal for the entrant to seek employment. This
requires that the present discounted value of the entrant wage plus the insider wage from the following
period onwards be at least as great as the payoff from being unemployed (i.e. zero): W¥ + 51WTI(5 >0.

Second, the entrant wage must be lower than Rcpg, i.e. non-positive, because if it were positive, the
firm would have an unexploited profit opportunity, namely to offer a slightly lower positive wage, which
an outsider would still be prepared to accept: W¥ < 0. (In the next section we extend our model to
include a positive unemployment benefit - or equivalently, a positive utility of leisure - and consequently
the entrant’s wage may be positive as well.) Substitution of the relevant equilibrium values from Table

1 yields the desired bounds on parameters.
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receives the (high) churning reservation wage Rep, in the Competitive Bonding Scenario
the insider is more profitable than the entrant even though the entrant receives the (low)
bonding reservation wage R¢op.

If the firing cost () is sufficiently high relative to the entrant productivity («), there is

blockaded entry to insider jobs. The insider fully exploits his bargaining power, obtaining

the bilateral monopoly wage (1%5), but labor turnover costs are high enough so that the

insider is still more profitable to the firm than an entrant. Since the entrant is assured of

gaining insider status after the initiation period is over, the entrant receives his bonding

2 .
)1

When the firing cost is sufficiently low relative to the entrant productivity, there is

reservation wage (—

restricted entry to insiders’ jobs: an insider who claimed the bilateral monopoly wage
would be less profitable than an entrant, and the firm would have an incentive to replace
him. The insider, knowing this, will claim a wage beneath the bilateral monopoly wage,
but just high enough to make the firm indifferent between retaining and replacing him.
This wage is 0(1 — d)(¢ + 1 — ). As above, the entrant receives his reservation wage.
But since the insider receives less than the bilateral monopoly wage, this reservation wage
(—6%(¢ + 1 — a)) will be higher than in the case of blockaded entry.!”

16Tt is easy to show that if the firm had to pay a hiring cost each time it switched from one outsider to
another, then any outsider negotiating with the firm would have some bargaining power, and consequently

receive more than his reservation wage.
1"The parameter values which define this scenario (for blockaded and restricted entry) may be derived

from the following conditions. First, for the firm to choose bonding, the profits from an insider (IT!) must

be greater as the profits from an entrant (I1):
' > ¥ (C2)

Entry to insiders jobs is blockaded when the stream of profits from an insider is not less than the stream
of profits from replacing the insider by an entrant. This condition reduces to:

e < ¢ (C3)

(In fact, consider a node off the equilibrium path, in which the firm has just rejected an offer by its insider:
is it optimal for the firm to hire an outsider? By not replacing its insider, the firm receives a stream
of payoffs of % in present discounted value. If instead the firm were to deviate from its equilibrium
strategy and hire an outsider, the future stream of the firm’s payoff would be II¥ — ¢ + %. Thus, hiring
an outsider will not be profitable if % >TP —p+ %, which can be rearranged as condition C3.) By

contrast, entry is restricted when
e > (C4)

The values of the parameters «, § and ¢ which define the boundaries of the C'B scenario, for blockaded
and restricted entry, may be derived by substituting the equilibrium values of IT¥ and IT’ from Proposition
3 into conditions C2-CA4.

13



4 Comparative Statics

In the context of the model above, we now investigate the influence of firing costs and

entrant productivity on wages.

4.a The Influence of Firing Costs on Wages

The analysis above sheds light on how firing costs affect wage determination. In particular,

our analysis exposes four commonly held myths:

Myth 1: The effect of firing costs on wages can be assessed independently of other labor
turnover costs. This presumption is implicit in much of the literature on the wage
effects of firing costs. The effects of different labor turnover costs on wages are
commonly modeled as additively separable, so that each effect may be analyzed in
isolation. For example, the maximum insider wage (achievable through individu-
alistic bargaining) is commonly expressed as W/ = W¥ + w + ¢ + (1 — ), where
w and ¢ be the constant hiring and firing costs per worker, and (1 — a) be the
insider-entrant productivity differential. Under Nash wage bargaining, the negoti-
ated wage is commonly expressed as a weighted average of this maximum wage and
the insider’s fall-back position.!® In this context, the effect of an increase in the
firing cost ¢ on the wage is independent of the other labor turnover costs (w and
1—a).

Myth 2: If entrants have no market power, then firing costs have no effect on the present
value of a firm’s wage payments to a worker. The conventional intuition is that
if entrants have no market power, then they receive the reservation wage. So,
when firing costs raise insider wages, entrant wages fall by an equal amount (in
present value terms). Thus the present value of the firm’s wage payments to the
worker (over the worker’s tenure at the firm) remains unchanged. This argument
has played an important role in the literature on job security legislation, where it is
commonly argued that such legislation may have a direct influence on employment
(by discouraging both hiring and firing), but cannot have any employment effect via

. . C
insider wages.!”

Myth 3: If entrants have no market power, then an increase in firing costs (for insiders,
but not outsiders) generally makes entrants worse off, and never makes them better

off. The intuition is that an increase in firing costs raises the insider wage and this

18See, for example, Lindbeck & Snower (1990).
19See, for example, Bertola (1990).
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goes at the expense of the entrants: the more the firm pays its insiders, the less it

is prepared to pay its entrants.

Myth 4: Under perfect information, an increase in firing costs generally makes the cur-
rent insiders better off, and never makes them worse off. The alleged reason is that
a rise in firing costs increases insider wages up to the point at which these costs
become prohibitively high (i.e. until firms have no incentive to fire their insiders
under any circumstances). At that point, wage determination becomes a bilateral
monopoly problem and any further increases in firing costs have no influence on
insider wages. Thus, an increase in firing costs are never contrary to the interests

of the insiders.

To expose these myths, we need to examine not only how firing costs affect W/ and
W¥ within each scenario, but also how these costs determine which scenario applies. Since
firing costs have no effect on the insider wage when entry is blockaded (for then entrants
are unable to complete with the insider), our analysis will center on the scenarios under
restricted entry.

Figure 3 depicts the scenario boundaries and Figures 4 show the effect of firing costs
on wages in and across these scenarios. Figure 3 shows that the role of firing costs in
determining the relevant scenario, and consequently equilibrium wages, depends on the
size of the insider-entrant productivity differential (1 — «), thereby exposing Myth 1.

Observe that when «a is low (0 < a < 1 — &
(1 — ) is so high, that an insider is always more profitable than an entrant, and thus

), then the productivity differential

there is Competitive Bonding, regardless of the value of the firing cost . In this scenario,
as Figure 4a shows, the firing cost varies positively with the insider wage and negatively
with the entrant wage - until the firing cost is prohibitively high (i.e. ¢ > a + %), SO
that the insider receives the bilateral monopoly wage.

When « is in an intermediate range (1 — ﬁ <a< ﬁé), the productivity differential
is not so high as to ensure that an insider is always more profitable than an entrant, but
not so low that an entrant is always more profitable than an insider. Here the insider is
however always able to claim a wage above his reservation wage that makes him at least
as profitable as the entrant. Thus bonding obtains. If the firing costs is sufficiently low,
the CB scenario obtains, and if the firing cost is raised sufficiently the bargaining parties

enter the CW scenario. As Figure 4b shows, the firing cost always varies positively with

o
1+6

varies negatively with the entrant wage in the CB scenario and then positively with the

the insider wage (until the firing cost is prohibitive, that is when ¢ > —=); moreover, it

entrant wage in the CW scenario.

1
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gaining scenario again depends on the relative size of the firing cost and the productivity

Finally, when « is high (a > so that the productivity differential is low), the bar-

15



differential. If the firing cost is relatively low, the CB scenario occurs; as the firing cost
rises relative to the productivity differential, the bargaining partners enter the CW sce-
nario; and if the firing cost is relatively high, the CH scenario holds, and the firm churns.
Thus, in Figure 4c there is no upper bound on the level of the firing costs (measured
on the horizontal axis), since in this scenario workers never gain insider status. Under
these circumstances, the firing cost varies positively with the insider wage until there is a
sudden drop in the wage as the firm switches from bonding to churning. Moreover, a rise
in the firing cost, starting from zero, first reduces the entrant wage, then increases it, and
finally leaves the entrant wage unaffected. Under these circumstances, the effect of firing
costs on wages is particularly sensitive to the insider-entrant productivity differential.

Myths 2 and 3 are exposed in the Credible Wage scenario. Here, as Figures 4 show, an
increase in the firing cost leads to an increase in both the insider and the entrant wages.
Thus the present value of the firm’s wage payments to a worker (over the worker’s job
tenure) rise unambiguously. Furthermore, a rise in the firing cost can make an entrant
better off.

Myth 4 is exposed when « is in the high range (illustrated in Figure 4c). Here, as we
have seen, an increase in firing costs can make insiders worse off. Specifically, once firing
costs exceed the critical value (1 — «) /9, the firm gains the incentive to fire all its insiders
and churn instead.

At first sight this may sound counterintuitive. Why can’t the insider prevent the firm
from churning by keeping the insider wage sufficiently low, viz., below a in Figure 4c?
(After all, the insider wage « still exceeds the worker’s reservation wage.) The reason is
that once the firm has decided to retain an entrant, who thereby turns into an insider,
that insider has no way of credibly promising to exercise sufficient wage restraint. If the
firm decided to bond, the insider’s job would become associated with the (high) firing
cost, and then the insider would have an incentive to push the wage above the critical
value a. The firm, anticipating this, churns.

Thus increases in firing costs are not invariably in the insiders’ interests. Provided
firing costs are not so high as to blockade entry, they raise insider wages only up to a
limit, and beyond that, firms dispense with insiders altogether.

In short, just as the firm’s inability to “tie its hands” (its inability to make a credible
promise to bond) leads it to pay entrants more than the reservation wage in the CW
scenario, so the insider’s inability to “tie his hands” (his inability to make a credible
promise to exercise sufficient wage restraint) leads the firm to churn when the firing cost
is sufficiently high.

Proposition 4 The effect of firing costs on wages depends on the magnitude of the
insider-entrant productivity differential.
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1. If the productivity differential is high (1%‘52 <1—a<1), the Competitive Bonding
scenario obtains regardless of the value of the firing cost p. Then, as firing costs
increase, the insider wage rises and the entrant wage falls (up to the point at which
firing costs are prohibitive). Firing costs have no effect on the present value of the

firm’s wage payments over the worker’s job tenure.

2. If the productivity differential is intermediate ( %5 <l—-a< ﬁ ), bonding obtains

regardless of the value of the firing cost ¢. Then an increase in firing costs (relative
to the productivity differential) leads to an increase in the insider wage (up to the
point at which firing costs become prohibitive), while the entrant wage first decreases
(in the CB scenario) and then increases (in the CW scenario). Thus an increase
in firing costs that moves the bargainers into the CW scenario, will increase the

present value of the firm’s wage payments over the worker’s job tenure.

3. If the productivity differential is low (1 — a < 1%5 ), the magnitude of the firing cost
relative to the productivity differential has the following implications. If the firing
cost is relatively low, the CB scenario obtains, so that firing costs raise the insider
wage and reduce the entrant wage. As firing costs rise, the CW scenario appears,
so that firing costs raise both the insider and entrant wages. Finally, when the firing
cost s sufficiently large relative to the productivity differential, the firm churns, so
that the entrant receives the churning reservation wage. Thus, an increase in firing

costs that moves the firm from the CW to the CH scenario makes the insider worse

off

4.b The Influence of Entrant Productivity on Wages

There is an asymmetry between the effects of the firing cost and the productivity differ-
ential on the firm’s bonding-versus-churning decision. As we have seen, a high firing cost
does not guarantee bonding and a low firing cost does not guarantee churning. But a
high insider-entrant productivity differential does ensure bonding and a low productivity
differential does ensure churning.?’

Note that low insider-entrant productivity differentials are common in low-skill, dead-
end jobs. Our analysis indicates that these jobs will tend to feature churning. By contrast,
jobs that significantly raise workers’ productivity over their job tenure (so that the insider-

entrant productivity differentials are high) will, according to our analysis, be characterized

20In Figure 3, increasing ¢ from zero, for any given «, does not lead the firm from churning to bonding.
Quite on the contrary, it leads from bonding to churning when « is high; and there is no change of
scenario when « is low. However, increasing a from zero, for any given, positive ¢, invariably leads the

firm from bonding to churning.
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by bonding.

Figures 5 describe the influence of entrant productivity a on wages, given the firing
cost . When « is low (i.e. the insider-entrant productivity differential 1 — « is high),
the competitive bonding scenario (CB) obtains; as « rises into an intermediate range, the
bargaining outcome comes to be characterized by the credible wage scenario (CW); and
when « is high, the bargainers are in the churning scenario (CH).

The figures show that an increase in entrant productivity may raise the entrant wage
(and never reduces it) and it may reduce the insider wage (and never raises it).

In Figure 5a, entry is restricted, and thus a rise in entrant productivity o means that
the entrant becomes more effective in competing with the insider. Then, under CB, an
increase in entrant productivity reduces the insider wage WZ. The fall in the insider
wage, in turn, is associated with a rise in the entrant wage W¥ (since it is equal to the
bonding reservation wage). Under CW, the insider’s wage claim is equal to the firm’s cost
of accessing its outside option: W = §¢. Thus a rise in entrant productivity leaves the
insider wage unchanged. However, the increase in entrant productivity raises the entrant
wage, for thereby the entrant remains just as profitable as the insider. Finally, under CH,
the entrant once again receives the churning reservation wage (Rcy = 0).

In Figure 5b entry is blockaded, so that the insider faces no competition from entrants.

0
1462

entrant productivity. Under CB, where the entrant receives the reservation wage, the

Here the insider wage is the bilateral monopoly outcome: W! = independent of
entrant wage is also independent of entrant productivity. Under C'W, by contrast, the
entrant wage rises with entrant productivity, since the firm needs to pay an entrant wage
that makes the entrant just as profitable as the insider. Finally, under CH, the entrant
again receives the churning reservation wage.

Observe that unless there is churning or competitive bonding with blockaded entry, the
entrant is able to capture at least some of any increase in entrant productivity a through
a higher entrant wage. Under CB and restricted entry, the entrant captures a part of the
productivity increase, whereas under CW the entrant captures the entire productivity
increase.

These considerations can be summarized as follows:

Proposition 5 1. If the insider-entrant productivity differential is sufficiently high,?*
there is Competitive Bonding. If the productivity differential lies in an intermediate
range,?? the Credible Wage scenario occurs. If the productivity differential is low,?

the firm churns.

l;fgf ’ under blockaded entry.
%590 < a < 1— dp under restricted entry, and 1Ifg§ ca< l_ié under blockaded entry.

dp < a < 1 under restricted entry, and ﬁ < o < 1 under blockaded entry.

o < 1— 25 under restricted entry, and a <
221 _
231 _
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2. Competitive Bonding scenario: Under restricted entry, a rise in entrant productivity
reduces the insider wage and raises the entrant wage (but by less than the productivity
rise). Under blockaded entry, the entrant and insider wages are independent of

entrant productivity.

3. The Credible Wage scenario: A rise in entrant productivity is captured entirely by
the entrant through an equal rise in the entrant wage. The insider wage s indepen-

dent of entrant productivity.

5 Extensions

We now extend our simple model of wage determination to cover some other significant
features of labor markets. We start by investigating the effects of on the job training.
Second, we extend the model to derive a more plausible set of wage equations by showing
how wages depend on productivity and unemployment benefits. Finally, we introduce

quits and examine their influence on wage determination.?

5.a The Influence of On-the-Job Training on wages

To consider how on-the-job training affects wages, we need to reparameterize our model.
While the entrant’s productivity is still «, the insider’s productivity is now specified as
a+ A, where A is a positive constant. Then a change in A may be interpreted as a change
in the amount of on-the-job training. In this model, on-the-job training stimulates the
productivity of the insider, but not the entrant.

The resulting equilibrium wages are reported in Table 2.2
[Table 2 here.|

The influence of on-the-job training on wages is depicted in Figures 6.
[Figure 6 here.]

As we can see, when on-the-job training is sufficiently low,?¢ there is churning, so

that variations in A are irrelevant to wage determination. Then, if an entrant were to

24In the appendix we demonstrate the robustness of our central conclusions with respect to a variety of
other extensions: entrant contracts of arbitrary length, and the relationship between equilibrium wages

and the length of the negotiations rounds.
25We omit the derivation of the results, which can be obtained by straightforward extension of the

material in Appendix 1. Full details are available upon request.
26 A < 5 under restricted entry and A < §o under blockaded entry.
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turn into an insider, productivity would rise too little to compensate for the firm’s loss in
bargaining power (due to firing costs). Thus the firm churns and the entrant is hired at
the reservation wage.

When on-the-job training A lies in an intermediate range,?” the bargainers are in the
Credible Wage Scenario. Then, under restricted entry, the insider wage is independent
of the amount of on-the-job training, since the insider’s only protection from dismissal
lies in the firing costs. Under blockaded entry, by contrast, the insider captures some
of his higher productivity from on-the-job training through higher wages. Under both
restricted and blockaded entry, the entrant wage falls with on-the-job training, since the
entrant wage is set so that the insider and entrant are equally profitable.

Finally, when on-the-job training A is high,?® there is competitive bonding. Then the
insider wage rises with on-the-job training, either because the firm is locked in (under
blockaded entry) or because the entrant finds it more difficult to compete with the insider
(under restricted entry). In either case, on-the-job training is not wholly captured by the
insider wage. The entrant receives the reservation wage, which depends inversely on the
insider wage. Thus, once again, the entrant wage falls with on-the-job training.

Thus:

Proposition 6 1. When the amount of on-the-job training is low, the firm churns and
the entrant wage is independent of on-the-job training.

2. When there is bonding, on-the-job training always reduces the entrant wage.

3. On-the-job training is never fully captured by the insider wage. Increases in on-the-
job training do not necessarily raise the insider wage; specifically, under CW and restricted

entry, they leave the insider wage unchanged.

5.b An Extended Model

We now extend the model to allow for changes in overall productivity (of both insiders
and entrants) and unemployment benefits. Accordingly, let the insider’s productivity be a
positive constant «y (rather than unity) and each entrant’s productivity be ay (where again
a € ]0,1]).2Y Observe that now « can be interpreted as ratio between the productivity of
an entrant and that of an insider. Each unemployed worker is now assumed to receive an
unemployment benefit 3 per period when out of work,* 3 € [0, ﬁv].

31

The equilibrium wages in these scenarios® are summarized in Table 3.

715 < A < 22 under restricted entry and o < A < 72—« under blockaded entry.

25 A > L2 under restricted entry and A > ;=2 under blockaded entry.

29Thus the insider-entrant productivity differential is now expressed as v (1 — «).

30The restriction on /3 ensures that the insider wage is not less than the unemployment benefit, otherwise
the insider would prefer to be unemployed.

31In this context, the three scenarios may be redefined as follows:

20



[Table 3 here]

We are now equipped to study the effects of unemployment benefits and productivity

growth on equilibrium wages, to which we turn next.

5.b.i The Influence of Unemployment Benefits on Wages

When the unemployment benefit 3 is sufficiently low,*? the reservation wage is so low
that entrants are more profitable than insiders, and thus there is churning, as shown in
Figures 7. In the Churning Scenario, an increase in the unemployment benefit naturally
leads to a one-for-one increase in the entrant wage (i.e. the W¥ curve has a slope of unity
in the C'H scenario of Figures 7).

[Figures 7 here]

Once the unemployment benefit rises sufficiently so that entrant and insiders are

equally profitable at the churning reservation wage Rcp, the bargainers pass into the

e CH' (Churning Scenario): If the entrant productivity is sufficiently high (ay > Fléfy + 8 or
ay > v — (6p — f)), it is optimal for the firm to keep replacing entrants with new recruits, since
an entrant is more profitable than an insider. The entrant receives the reservation wage, which is
equal to the unemployment benefit 3.

e CW’' (Credible Wage Scenario): If the entrant productivity lies in an intermediate range
(%’Y + (T‘f—é)ﬁcw < ﬁv + [ under blockaded entry and ﬂﬂﬂ‘i‘ﬁ—*ﬁlgm <v-—(6¢—P)

(1=

under restricted entry) entrants are retained, and their wage, is set in excess of their reserva-
tion wage, so that they are just as profitable as insiders. (If ¢ > 135, entry is blockaded.
Then the insider receives the bilateral monopoly wage W/ = ﬁv and the entrant wage is

W¥ = 1%7 —v(l—a). If ¢ < {F5, entry is restricted. Then insider wage is W! = 6o and

the entrant wage is W¥ = §¢ — v (1 — ). In both cases, the entrant wage exceeds the bonding
reservation wage.)

e OB’ (Competitive Bonding Scenario): If the entrant productivity is sufficiently low (ay <

l;fgfzfy + % under blockaded entry and ay < W under restricted entry) in-

cumbent workers are at least as profitable as new recruits. Entrants are retained, but now

%, entry is block-

aded. Then the insider receives W/ = %7, whereas the entrant receives the reservation wage

2
receive their reservation wage. (In this scenario, if ¢ > avy + %g@ —

WE = —15—227 + %. Thus, when S is 2suﬂicien‘cly high and + is sufficiently low, the reservation
wages becomes positive. If ¢ < ay + %7 - T% , entry is restricted. Then the insider wage is
WI=68+6(1—-106)[y(1—a)+¢|]. and the entrant wage is W (1+ )8 — 62 [y (1 — @) + ¢].)

It is straightforward to extend the proof of Propositions 1-3 and to redefine the corresponding subgame
perfect equilibrium partitions.
328 < §p — v (1 — a) under restricted entry and 3 < (a — Flé) ~ under blockaded entry.
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Credible Wage Scenario, where there is bonding. In this scenario, occurring in an in-
termediate range of unemployment benefits,*® the insider wage is independent of the
unemployment benefit (under both restricted and blockaded entry), and the entrant wage
is set so that the entrant is just as profitable as the insider. Thus the entrant wage is also
independent of the unemployment benefit (viz., the W¥ curve is horizontal in the CW
scenario of Figures 7). Throughout this scenario, the entrant wage is below the churning
reservation wage Ropy but above the bonding reservation wage Rep.

As the unemployment benefit keeps increasing, so does the bonding reservation wage.
Thus there comes a point at which the entrant wage becomes equal to the bonding reserva-
tion wage. If the unemployment benefit is raised further, we then pass into the Competitive
Bonding Scenario. In the C'B scenario, occurring in the high range for unemployment
benefits,>! increases in the unemployment benefit lead to increases in the entrant (reser-
vation) wage. Under restricted entry, increases in the unemployment benefit also lead to
rises in the insider wage, since the entrant becomes less of a threat to the insider.*® Under
blockaded entry, by contrast, the entrant is no threat to the insider, and thus the insider

wage is independent of the unemployment benefit.

Proposition 7 1. Increases in the unemployment benefit raise the entrant wage under
Churning (when the unemployment benefit is sufficiently low) and Competitive Bonding
(when the benefit is sufficiently high).

2. Changes in the unemployment benefit leave the insider and entrant wages unchanged
in the Credible Wage scenario (occurring when the unemployment benefit falls into an
intermediate range).

3. The insider wage rises with the unemployment benefit only under Competitive

Bonding and restricted entry.

5.b.ii The Influence of Productivity Growth on Wages

To address the effect of productivity growth on wages, consider an economy on a steady-
state growth path, in which productivity grows at a constant rate, and the firing cost and

the unemployment benefit rise proportionately:3

¢ =ay,y and [ = agy

Bsp—v(1 —a) < B < 5p—v(1—a)(l—6)under restricted entry and (a - ﬁ) y<B<ay(l-46)-—

%_;552 under blockaded entry.

38 > §p — v (1 — a) under restricted entry and 3 > ay (1 — §) — 1’1‘5:552 under blockaded entry.

35Recall that there is an upper bound to the level of 3, which is to ensure that the insider always

obtains a wage at least equal to the reservation wage.
30Tf the firing cost and the unemployment benefit were constant, they would become negligible, relative

to the revenue, with the passage of time.
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5
) m] g
The corresponding equilibrium wages®’ are given in Table 4.

where a, and ag are positive constants, with ag € [0

[Table 4 here]

Note that productivity growth in this context does not shift the bargainers from one
scenario to another, but only leads to continuous wage change within a particular sce-
nario. Specifically, insider wages always rise proportionately with productivity v, but the
movement of entrant wages depends on the entrant-insider productivity ratio «, the firing
cost parameter a, and the unemployment benefit parameter ag.

If the insider-entrant productivity ratio « is sufficiently large relative to the firing
parameter a, (for a given unemployment benefit parameter ag),* the firm has an incentive
to churn. Then the entrant wage grows proportionately with productivity.

Furthermore, in the CW scenario under blockaded entry, the entrant wage will always
rise with productivity growth, as Table 4 shows,* for the following reason. Although the
entrant wage is still less than the insider wage, entrants benefit from increases in their
own productivity, as they pose no threats to insiders.

Under all other circumstances, however, the entrant wage may rise or fall with pro-
ductivity ~.

In particular, under restricted entry in the C'W scenario, by contrast, entrants are
in a position to challenge the insiders. Then, if 1 — « is large relative to the firing cost
parameter a, (for given 0), then what the firm gains from bonding (the insider-entrant
productivity differential) is large relative to what it loses through the loss of bargaining

power to the insider, and thus the insider becomes more profitable relative to the entrant.

37Then the three wage determination scenarios may now be characterized as follows:

e The CB scenario obtains if the entrant-insider productivity ratio « is sufficiently low (i.e. o <

1—§—6>

T (1‘%) under blockaded entry and oo < 1 — (ag—ap)

5 ) under restricted entry).

e The C'W scenario obtains if the entrant-insider productivity ration « lies in an intermediate range
(% + (T‘i%ga < + ag under blockaded entry and 1 — Lﬂ%ﬂga <1—(da, — ag) under
restricted entry).

1
146
e The CH scenario obtains if the entrant-insider productivity ratio « is sufficiently high (o > 1_-1H3 +ag

or a > 1—(da, — ag)).

38See footnote 37.
39Note that the parameter values defining the CW scenario under blockaded entry as form footnote 37

can be rearranged to yield

) 52 a
%‘“YZWE—(m—(l—a))VZ(1_52+1T’65>7>0-

from which the claim in the text follows.
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But, as noted, the insider and entrant need to be equally profitable in C'W scenario.
Consequently wage will need to fall to ensure this outcomes.

In the CB scenario, the entrant wage will fall if « is sufficiently small (under restricted
entry), a, is sufficiently large (under restricted entry), and the unemployment benefit
parameter ag is sufficiently small (under both restricted and blockaded entry). Under

these circumstances, productivity growth is also “immizerizing” for the entrant.

Proposition 8 Suppose that productivity (of the insider and entrant) grows and that the
firing cost and unemployment benefit grow in proportion.
1. The insider wage grows in proportion to productivity.

2. The entrant wage may decline steadily.

5.d Quits

Now consider the possibility of a random event (e.g. a shock to workers’ preferences),
causing the insider to quit the firm with probability (1 —p) € (0,1). Thereupon the
firm can, without delay, hire an entrant. Since the firm does not pay the firing cost to
an insider who quits voluntarily, the only labor turnover cost that the firm incurs is the

productivity differential. The modified extensive form is depicted in Figure 8.
[Figure 8 here]

Thus when making an offer in subgames GY, the firm expects that negotiations with
the insider will continue with probability p, whereas with probability (1 — p) the firm will
have to employ an outsider.

The results are summarized in Table 5. (The derivation is given in Appendix 2.)
[Table 5 here]

Observe that the quit probability (1 — p) affects the equilibrium wage only in the
Competitive Bonding Scenario (CB), but not in the Credible Wage Scenario (CW). The
reason is that in the C'W Scenario the firm obtains the same profits from employing an
insider and a new entrant, II? = I1¥, so that the firm’s profits are not affected by a quit.

In the C'B scenario, by contrast, the quit probability is related positively to the insider
wage. The reason is straightforward. If an insider were to quit, he would have to be
replaced by a less productive entrant, since II? > IT¥ in the CB’ scenario. Consequently,
as the probability of a quit increases, firm’s expected profits fall. In effect, a rise in the
quit probability reduces the firm’s bargaining power and increases that of the insider, and
thus the insider wage is positively related to the quit probability. Since the entrant in
the CB scenario receives the reservation wage, and this reservation wage varies inversely

with the insider wage, an increase in the quit probability reduces the entrant wage.
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Proposition 9 1. In the Credible Wage scenario, the insider’s quit probability does not
affect insider and entrant wages.
2. In the Competitive Bargaining scenario, a rise in the insider’s quit probability raises

the insider wage and reduces the entrant wage.

6 Concluding Remarks

Our conclusions differ markedly from some central results of the conventional wage bar-
gaining theories. First, in contrast to the conventional theories, labor turnover costs in
our analysis do not just affect the outside options or the fall-back positions of the ne-
gotiators, but influence the nature of the bargaining process itself. We have shown that

different labor turnover costs play different roles in the bargaining process. Specifically:

e The firm’s decision to bond or churn depends on the relative magnitude of labor
turnover costs. More precisely, when the insider-entrant productivity differential is
sufficiently high relative to the firing cost, there is bonding (the Competitive Bonding
scenario, CB), since the insider is always more profitable than the entrant. When
the insider-entrant productivity differential is sufficiently low relative to the firing
cost, there is churning (the Churning scenario, CH), since the entrant is always
more profitable than the insider. Finally, when the insider-entrant productivity
differential lies in an intermediate range relative to the firing cost, insiders are
just as profitable as entrants (the Credible Wage scenario, CW). Although there is

bonding, the entrant receives more than the relevant reservation wage.

e When the joint magnitude of the firing cost and the insider-entrant productivity
differential is sufficiently high, then entry is blockaded and the insider wage is the
outcome of a bilateral monopoly problem; whereas when these turnover costs are
sufficiently low, entry is restricted and thus the insider wage depends on the entrant

wage and vice versa.

Second, our results differ from the standard Nash bargaining solution to the wage de-
termination problem. The reason is that in our analysis labor turnover costs determine the
relationship between the firm’s bargain with its insider and that with outsiders, whereas
the standard Nash bargaining problems involve a single bargain between the firm and
the insider, and the outsiders’ influence flows only through outside options and fall-back
positions of the negotiating parties.*’

Third, our theory provides a new game-theoretic view of the role of labor turnover costs

in wage bargaining. Our theory covers the rather general case in which labor turnover

40 An explicit comparison of our results with those of Nash bargaining is given in Appendix 4.
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costs are explicit costs of replacing incumbent employees by new recruits. Unlike other
strategic theories of wage bargaining, our theory reflects the common observation that
workers often have little if any bargaining power when they enter the firm, but may accu-
mulate substantial power after a period of job tenure. Many models of wage bargaining
ignore this observation by assuming that insiders and entrants face identical bargaining
conditions and receive identical wages. In our analysis, entrants may receive more than
their reservation wage even though they have no bargaining power in wage negotiations.

In examining the fundamental role of labor turnover costs in structuring the wage
bargaining process, our analysis delivers a new theory of wage determination. Our con-
tention is that most wage bargaining theories thus far have been incomplete, in that they
provide no account of employees’ bargaining power in terms of the firm’s labor turnover
costs. We have argued that labor turnover costs are a fundamental source of this bargain-
ing power and our analysis shows how these costs determine the degree of competition
between insiders and outsiders.

Our analysis also has striking implications for the influence of firing costs on wage

determination. We have shown that:

e Under CB, firing costs raise the insider wage and reduce the entrant wage, so that
the present value of wage payments over the worker’s job tenure at the firm remain

unchanged;

e whereas under C'W, firing costs raise both the insider and entrant wages, so that

firing costs raise the present value of the firm’s wage payments.

e The bargaining scenario depends on the magnitude of the insider-entrant produc-
tivity differential. When this differential is sufficiently small, a rise in firing costs
beyond a critical level may induce the firm to fire the insider and start churning.

Thus a rise in firing costs can make insiders worse off.
We have seen that increases in entrant productivity

e are wholly captured through the entrant wage in the CW scenario,
e are partially captured through the entrant wage under CB and restricted entry,
e leave the entrant wage unchanged under CB and blockaded entry, and

e leave the insider wage unchanged, except under CB and restricted entry, where the

insider wage is reduced.

Regarding on-the-job training, our analysis indicates that:
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e When on-the-job training is sufficiently low, there is churning; otherwise there is

bonding.

e On-the-job training always reduces the entrant wage and is never fully captured by
the insider wage. In fact, under CW and restricted entry, on-the-job training leaves

the insider wage unchanged.
Regarding unemployment benefits, we have shown that:

e Changes in unemployment benefits leave insider and entrant wages unchanged in
the CW scenario.

e Otherwise, increases in unemployment benefits always raise the entrant wage.

e Increases in unemployment benefits raise the insider wage only under CB and re-

stricted entry.

In our model of steady-state growth (where firing costs and unemployment benefits
grew proportionately with productivity), we found that insider wages grow in line with
productivity growth, but entrant wages may fall steadily.

Finally, our analysis showed that the wage effect of insiders’ quit probability depends
on the bargaining scenario. In the C'W scenario, it leaves insider and entrant wages
unchanged; whereas in the CB scenario, it raises the insider wage and reduces the entrant

wage.
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GP° = outsider subgame

GF = entrant subgame —_—

G' = insider subgame

Fig. 1la: The Game
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Figures 1: Structure of the Game and Subgames
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Figure 2: Two Fundamental Trade-offs



. Competitive Bonding Scenario (CB)

. Credible Wage Scenario (CW)

. Churning Scenario (CH)

Figure 3: The Three Scenarios



CcB

Y

5@1-o)1-a)

Fig. 4a: Low a

-0%(1-a)
52

1-95°2

wWeE. W' A

1+0

(1-0)1-a)

5@1-o)1-a)

Y

Fig. 4b:Intermediate a

a
1+90
-5%(1-a)

-—
b
—
—
—
-—
—
—
—
—

-o(1-a)

W=, W'

cw

CH

Y
A
Y

A

— W

Y

Sy

Fig. 4c: High a

-o(1-a)

Figures 4: The Effect of the Firing Cost on Wages

Y



= 1 A i
W=, W CB cW CH ;
< >« > < > Fig. 5a:
: Restricted Entry
sl-56%)p
_w
op
0 >
/- |
l——é ¢ t 1-% \\l y
1-5" ¢ ~. W*"
’ |
, !
//
o? ’
1_5¢ a”’
_52(¢ +l) -
A
weE, W'
CB CW CH Fig. 5b:
< > € > € Blockaded Entry
W'
0 /
1+0 5
0 - ='; >
1-6-02 71 1 a
1_52_ /z’ 1+0 E
; (b)
_5—2 ___________ ,/’ \\ W‘= :
1-96°2

Figure 5: The Effect of Entrant Productivity on Wages



W=, W'

W=, W'

Figure 6: Effect of on the job training on wages

CH CW CcB Fig. 6a:
<> < > < > Restricted
Entry
W\
AR / W A
op op
1-90
Fig. 6b:
CH CW CcB Blockaded Entry
«—> «— 3 <« >
~ < . /
oa d 5
1-90-90



W=, W'

op - y(1-a)

W=, W'

1+0

1+5y—y@—a)

Fig. 7a:

CH Cw CB
«—> «—> < > Restricted Entry
wW! 2
\ //
N e
4
7
'
7
4
7’ \
___________ /7 WI:
Y
7/
4
> B
5 -y(-a) 5 - y(L1-a)1-3) y
1+0
CH Cw CB )
: > < N < > Fig. 7b:
Blockaded Entry
WI
d
d
Y
1-6-6° o g
(a jy ay( _5)_ 1+ 0 1+5y ﬁ

Figures 7: The Effect of Unemployment Benefits on Wages



Subgame G° Subgame GF Subgame G'
F

AN

a » game ends

t+1

E
a—G t+2

t+2

Figure 8: Structure of the Subgames in the Model with Quits



Scenarios Entrant Wage Insider Wage

Churning WeE=R,, =0
Scenario (CH)
Credible Wage | restricted WE = o¢ - (l—a) W' =3¢
Scenario (CW) | entry

blockaded e_ O ,_ O

entry W= 19 AT
Competitive | restricted | WF=-3%(p+1-a) W' =5(1-0)p+1-0a)
Bonding entry
Scenario (CB)

blockaded 2 )

entry W= = 1-52 W= 1+

Table 1: Equilibrium Wages in the Basic Model



Scenarios Entrant Wage Insider Wage

Churning WeE =R, =0
Scenario
(CH)
Credible restricted WE =g - A W' = o¢
Wage entry
Scenario
(cw)

blockaded |\ ¢ _dl@+A) _,_oa-A w =9oa+A)

entry 1+9 1+ 1+9
Competitive | restricted 2A-(1-a)1+9) All-20)+d%(1-a
Bonding entry WE = ‘52{¢ + -5 } W' = 5{(1‘5)‘/5 + ( 1)_5 1=a)
Scenario
(CB)

bIc;ckaded WE = 52 2(a + A)- (1—25) W' = da+A)

entry (1+0)1-0) 1+9

Table 2: Equilibrium Wages in the Model with On-the-Job Training



Scenarios Entrant Wage Insider Wage

Churning WE =R, =B
Scenario
(CH)
Credible restricted entry WE = 5¢ - y(l—a) W' = o¢
Wage
Scenario
(cw)

blockaded e_ O o ,_ O

entry _1+5y y(l a) W_1+5y
Competitive | restricted entry | WE = (1+5)8 - 07y(1-a)+ ] W' =8 +3(1-0)y(1-a)+¢]
Bonding
Scenario
(CB)

blockaded
entry

WE =

2

B

- +
1—52y 1

-0

Table 3: Equilibrium Wages in the Extended Model



Scenarios Entrant Wage Insider Wage
Churning W = R, =B= agy
Scenario
(CH)
Credible | restricted WE = [5a¢ —(1—a)]y W' =a,y
Wage entry
Scenario
(cw)
blockaded . ) i _ O
entry —{—“5‘(1‘0')}}/ W “1:a7
Competiti | restricted | w E = l(l + J)aﬁ -0°? (1 -a +a, )Jy W' = J[aﬁ +(1—5)(1—a+a¢)]y
ve entry
Bonding
Scenario
(CB)
blockaded 02 a | )
— B =
entry WE = (‘1_52 +ﬁjy w 1+ 6y

Table 4: Equilibrium Wages in the Model of Productivity Growth



Scenarios Entrant Wage Insider Wage

Churning W =Ry =0

Scenario

(CH)

Credible restricted WE =dp-(1-a) W' = o¢

Wage entry

Scenario

(cw)
blockaded e_ O [ _ 0
entry W =25~ 0-a) Welvs

Competitive | restricted | W = -5[pdg - (1- plL-d))L-a)] W' =(L-5)pop +(L- p(L-0d)1-a)
Bonding entry
Scenario
(CB)

blockaded |\« _ - p+(1-p)i-a) wi < 1=0)ps-(-pfa-a]
entry 1- pd? 1- pd?

Table 5: Equilibrium Wages in the Model with Quits



Scenarios Entrant Wage Insider Wage

Churning Scenario W =R, =0
(CH)
Credible Wage restricted | e 54— (1-9)1-a) W' =3¢
Scenario (CW) entry 1-0"

bIc;ckaded we=_ 9 _ (1—5)(1T— a) w! =9

entry 1+9 1-9 1+9
Competitive Bonding | restricted e 0T 1-0)p+1-a) W' =3(1-93)¢ +1-a)
Scenario (CB) entry W= =- 1-5"

blockaded ot | 0

WE = - W' =
entry 1_5T (1+ 5) 1+5

Table A.1: Equilibrium wages with an initiation contract of length T



Scenarios

Entrant Wage

Insider Wage

Churning Scenario

(CH)

WE = Ry =0

Credible Wage restricted e 0%(1-0)p (1-9)1-a) - ) )
Scenario (CW) entry W= = 1-55  1-o" W' = 1-5°

blockaded WE = 3 (1-9)1-a) _ 50

entry 1+6A 1_5T 1+ 5A
Competitive Bonding | restricted WE = - 3 1-0)¢ +1-a) W' =9%(1-9)¢ +1-a)
Scenario (CB) entry 1-5"

blockaded e __ oAt W' = ot

entry (-6 Ji+o*) 1+5°

Table A.2: Equilibrium wages with an initiation contract of length T and arbitrary length of initiation round



Scenarios Entrant Wage Insider Wage
Churning Scenario WeE=R.,, =0
(CH)
Credible Wage restricted Not defined
Scenario (CW) entry
blockaded | e _1_ (1-0)1-a) w =1
entry 2 1-0" 2
Competitive Bonding | restricted Not defined
Scenario (CB) entry
blockaded o' 1
entry WE:_21_5T w )

Table A.3: Limiting equilibrium wages



Appendix 1: Proof of Propositions 1, 2, and 3

Supporting strategies are detailed in Boxes 1-3 below.*!

In firm-outsider bargains:
(subgames G)
The firm:

proposes*

accepts

rejects

turns to another outsider

The outsider:
proposes*
accepts
rejects

In subgames G¥
The firm retains its entrant

In firm-insider bargains:
(subgames G')
The firm:

proposes*

accepts

rejects

fires the insider

The insider:
proposes*
accepts
rejects

1 . o 6
Oé>1—+6,90_

(blockaded entry)

(a;0)

T > o
r<a
always

never

1—6  1-42

a>1—5<,0;<,0<1%6—ﬁ

(restricted entry)

(a;0)

T > o
r <«
always

never

(1—=0[l—a+(1=09)¢];0[1l—a+(1-19)¢])
r>a—(1—-0)p

r<a-—(1-9)yp

always

(= (1=0)p;1—a+(1-0)p)
x>0l —a+ (1—-758)y]
r<i[l—a+(1-19)¢

Box 1: Equilibrium strategies for Proposition 1.

* The first and the second entry refer to the firm’s and the worker’s payoffs, respectively.

41 Although the agreement that is struck with the outsider in the churning equilibrium is independent

on whether entry to insider’s jobs is blockaded or restricted, the strategies that support such equilibrium

have to specify the outcomes off the equilibrium path, and therefore depend on the size of ¢ relative to

a. If in fact the firm ever were to retain an entrant and allow him to recontract his wage, the firing cost

would influence the outcome of negotiations between the firm and an insider.




In firm-outsider bargains:
(subgames G)
The firm:

proposes*

accepts

rejects

turns to another outsider

The outsider:
proposes*
accepts
rejects

In subgames G*
The firm retains its entrant

In firm-insider bargains:
(subgames G')
The firm:

proposes*

accepts

rejects

fires the insider

The insider:
proposes*
accepts
rejects

1-6-62 1. 1
T2 SQOS T3 9215

(blockaded entry)

1 .. 9
(maﬁ—(l—a))
ZL’<1—+6

always

1.0
(g — (1-

(555 155)
x>

1- 2 p<a<l-6pp<

-5
(restricted entry)

(1 —dp;0p — (1 —a))
x>1—0p
r<1—dp

always

(1= 0p;0p — (1 —a))
r>0p—(1—a)
r<dp—(1l—a)

always

(1 —dp;00)
r>1—¢
r<1l—y
always

(1 —w59)
x> 0p
T < 0P

Box 2: Equilibrium strategies for Proposition 2.
* The first and the second entry refer to the firm’s and the worker’s payoffs, respectively.
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In firm-outsider bargains
(subgames G©)

a<166

(blockaded entry)

52
—52 790205+1_52

a<1—%gp;gp<a+%
(restricted entry)

The firm:
proposes* (a—l—%;—%) (a(1—=0%)+0*(1+¢),—0*(¢+1—a))
accepts a:>oz+152 r>a(l—6)+6(1+ )
rejects T <ot 12 r<a(l—206)+0(1+yp)
turns to another outsider always always

The outsider:

proposes* (oz—l—%; 15252) (a(1—=0%)+0*(1+¢); —0*(p+1—a))
accepts x> 122 r>—0(p+1—a)
: & 2
rejects T < =175 r< =0 (p+1—-a)
In subgames G*
The firm retains its entrant always always

In firm-insider bargains:
(subgames G')

The firm:
proposes* (l—ié;l%é) (1-=60(1=0)(p+1—0a)d(l=9)(p+1—a))
accepts fo;& >0+ (1-90)(a—p)
rejects <15 <0+ (1—-90)(a—)
fires the insider never always
The insider:
proposes* (5 ) G+ (1= 8)(a—¢)s(p+1-0a)(1-5)
accepts x> 1% r>61=90)(p+1—a)
rejects <15 r<d(l-=90)(p+1—a)

Box 3: Equilibrium strategies for Proposition 3.

* The first and the second entry refer to the firm’s and the worker’s payoffs, respectively.

Checking for subgame perfection by the one step deviation property is straightforward
though tedious, thus it is omitted.

Uniqueness

Since we are looking at stationary subgame perfect equilibria, there can be no equi-
librium with delayed agreement: delayed agreement can obtain only if at least one agent
rejects one offer, and because of the stationarity requirement this implies that no agree-

ment would ever be struck. But perpetual disagreement cannot be an equilibrium, as at
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least one agent would have a profitable deviation. Thus we need to show that there is a
unique stationary equilibrium with immediate agreement.

All subgames of the same kind starting with an offer by the firm are homeomorphic,
as all subgames starting with an offer by the worker; however the identity of the workers
called in the bargaining may change depending on the branch of the game tree, which
of course will matter in terms of payoff to the specific worker involved in any particular
subgame. Bearing this in mind, and recalling that we assumed symmetric strategies
(that is, all workers of a specific type adopt the same strategy), let Mf be the stationary
subgame perfect equilibrium (henceforth s.s.p.e.) payoff for player i (with i = W, F)*
in any subgame Gf (j = I,0) where player i is the first mover. Moreover, let A be the
s.s.p.e. payoff which accrues to the firm in subgames*® G¥. Note that by stationarity, if
a firm decides to retain (fire, respectively) an entrant at a subgame G* it will do so at

all other subgames G¥. Consequently, the total surplus generated by an agreement is:

ﬁ if agreement is struck with an insider

a+ % if agreement is struck with an entrant who is subsequently retained

175 if agreement is struck with an entrant who is not subsequently retained

In order to characterize the equilibrium partition, observe that at an equilibrium all
payoff divisions will be efficient, in the sense of exhausting completely the available surplus
(otherwise at least one agent could profitably deviate and claim a bit more). Thus, it is
enough to specify requirements for the equilibrium payoffs of one agent only in each type

of subgames. Then equilibrium payoffs must solve the following set of equations*!:

A:max{lM—j,li/[—i} (1)

Ml 1 Y ES

5 = 15— 18 (2)
1 1

Ty — Loomax { M MR-+ 0A } (3)

M1?+5A:k(a+%—5 (M‘?VJF%)) -k (5 - %) @
M$Q, = a — My (5)

Equation 1 refers to subgames of type G¥, where the firm has to choose whether or

not to fire its entrant. If it decides to keep him and to allow him to turn into an insider,
I

then the firm obtains %, whereas if the firm decides to replace him with a new recruit,

#2In what follows we keep the same index W for all types of workers for notational simplicity.

43Here no subscript index is needed, since a subgame of type GF starts with the decision problem of
the firm alone.

4 Each of the conditions on equilibrium payoffs has to hold with equality. If not, then at least one agent
could profitably deviate by asking for a slightly higher payoff, leaving the opponent’s payoff unchanged.
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its payoff is Mg for that period (out of a cake of size just ), and then, if and after

reaching an agreement with the outsider, it would enter again a subgame like G¥. Hence,

A = max {%, Mg + 5A}. Recall that by stationarity an action (keeping the current

employment or switching bargaining partner) chosen once is always chosen in all other
s IL . .
subgames of that type. Thus % > Mg + 0 A implies that A = %, so that substitution

of this value in the last inequality yields ML > MY. Similarly, 1M—j5 < M2 + §A implies
10 I (o}
that A = %, which substituted back in the condition yields % < %.
Equation 2 refers to subgames of type G%. Here the firm can obtain what is left of

1
»1-6

time of agreement onwards.

the available surplus after deducting the s.s.p.e. payoff to the worker, M}, from the

Similarly, equation 3 refers to subgames of type G¥,, in which the worker is the first
mover. Suppose first that the firm’s outside option (fire the incumbent worker and hire
an outsider) is binding (i.e. the corresponding continuation payoff is greater than the
payoff from staying in the current bargain). Then for his proposal to be accepted, the
insider has to offer the firm at least the value of its outside option, i.e. MZ — ¢ + JA.
On the other hand, if the firm’s outside option is not binding, the insider will have to
give the firm at least the present discounted value of the payoft the firm could attain in
, %. Since the firm’s decision

I
whether or not to opt out depends on what is greater between % and MZ — ¢ + 04,

the following subgame, in which the firm is first mover

equation 3 follows.

Equation 4 refers to subgames of type G% and is derived as follows. Immediate agree-
ment would yield the firm an overall payoff given by M¥ plus the present discounted value
of the stream of future payoffs it can obtain in the ensuing subgame G, which explains
the left hand side of 4. In order for the firm’s proposal to be accepted by the worker, such
payoff will has to be equal to what is left of the discounted sum of all profits that can be
generated over time net of what the worker can claim in the following round. Depending

on the firm’s equilibrium strategy we can have two alternative cases:

e It is optimal for the firm to bond: Consequently, in subgames of type G3, the
outsider anticipates that once hired the firm will be prepared to keep him in the
following round, turning him into an insider. Consequently in subgames in which
he is a proposer the outsider obtains the outsider wage plus the continuation payoff

. . S(1-ML
in a subgame G¥, that is, M§, + %.

e It is optimal for the firm to churn: In this case the outsider anticipates that if
hired, he will be laid off in the subsequent period (the firm is churning), so that he
will be prepared to bargain only over one period surplus; however from the point of

view of the firm, it will have to forego M, in each of the following (infinite) rounds,

\Y



. MC
W
that is T7%.

Letting k be a variable which takes value 1 in case of bonding between the worker and
the firm and value 0 in case of short term agreement, equation 4 follows.

Finally, equation 5 refers to subgames of type G,. To determine the worker’s payoff
in this subgame, one has to take into account the behavior of the firm. In fact, after any
proposal from the worker, the firm can choose between moving to the following round, in
which it is its turn to make a proposal, and opting out and start another bargain with
another outsider (being again the first mover). In both cases the firm acquires the right
to make an offer, finding itself at the beginning of two identical subgames; however by
opting out it does not need wait until the following period, so that opting out is always
optimal (hence the above comes as a reduction of M < a — max{Mg,6M2}). As
above, we distinguish two cases, depending on whether or not the firm bonds with its

current employee:

e It is optimal for the firm to bond: Then an entrant’s continuation payoff is

given by the sum of the agreed wage and of what the firm will concede in the

subsequent subgames G and from then onwards, that is Mg, + PU=Mp)  Guch

16
_ I gL .
payoff must satisfy M + 6(11_1\;1‘") + (MFO + ?\ng") = a+ 7%, that is, the sum of the

continuation payoff to the worker and the firm (in present discounted value) has to

be equal to the discounted sum of all future “pies” generated. The last expression

can be rearranged to yield equation 5.

e It is optimal for the firm to churn: Now for his proposal to be accepted, an
outsider has to offer the firm what it could get if it were do disagree and opt out, that
is a — M$ (since his bargaining objective is how to share just one period profits),

which once again yields equation 5.
The solution to the above system depends on the value of two expressions,
ML M9
max {1—j5, 1—53 } (6)

1
max{éll\féF,M?—gojL(SA} (7)

where expression 6 determines also the value of k£ in equation 4. It is important to stress
that for condition 6, one has to be careful in the case where M£L = Mg, this substitutes
equation 5 (now redundant). Optimality now requires that the present discounted value
of the worker’s payoff be non-negative (otherwise he would have an incentive to refuse
employment, and remain unemployed). Thus, in case of churning this requires a— Mg > 0.

In case of bonding, instead, the present discounted value of the stream of payoffs to
the worker along the equilibrium path is o — Mg + 125 (1 — Mg) > 0. In addition,
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as explained in the text, if in equilibrium the firm bonds with its employee, then the

equilibrium entrant wage must be non-positive, i.e. @ — M¥ < 0.

The above does not apply to condition 7, as this has the effect of imposing restric-

tions on the exogenous parameter values (for ¢ and/or «), rather than on the endogenous

variables.

Consequently six possible cases can arise, corresponding to the three scenarios

(under blockaded and restricted entry) of propositions 1-3:

. §My o)
blockaded entry: =% > Mg —p + §A(B)
I MO
and <

M
case 1:—%& >

1-96 1-96

restricted entry: % < M@—¢ + 6A(R)

blockaded entry: 611\1%” > M2—¢ + 6A(B)
9. M, _ MP d
case z: -5 < 775 an I
restricted entry: 6M§ <MR-¢+5A(R)
blockaded entry: “™F > M@—y + 5A(B)
3 M _ MR d
case o: 16 — 1-% an )
restricted entry: 6M§ <M2—¢p+ JA(R)
1. Competitive Bonding;: MI = > 7 Mp case 1.

6

Then it is optimal for the firm to bond with the current incumbent in subgames of
type GF,ie. k= 1.

(a) Blockaded entry. Because of (B), in subgames of type G’ it is optimal for the

firm to keep negotiating with the current insider rather than firing him and

replacing him with an outsider. The system now simplifies to

( ML
F
AI 1-0 1
Mg 1 QY
1-6 1-6 1-§
ML, 1 SML

which is solved by

A= 527MI = Mé‘aMo_ 527Mo_a+1 52

Substituting these equilibrium values into the condition defining case 1 and

condition (B) yields: a < 1;§g§ and ¢ > a +

- 52
Restricted entry: Because of (R), when responding in subgames of type G{,
it is optimal for the firm to fire the current insider and replace him with an

outsider. The system now simplifies to
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MI

1—‘}:5/:1 5 (Mo 90+5A)
MQ+6A = a + 2=—0 <M8V + w)

This admits the unique solution

A= Ol ML = 1= 6(1=0) (p+ 1= a); My = (p+ 1= ) (1-0);
M2 =a(1-0)+8(1+¢); MG =—-0%(p+1—a)

and substitution into condition defining case 1 and condition (R) yields: a <

1——gpandgp<o¢+1 52

2. Churning: MI < T MO case 2.

Thus it is optimal for the firm to replace the current incumbent in subgames of type
GE,ie. k=0.

(a) Blockaded entry. Because of (B), in subgames of type G’ in equilibrium the

firm does not fire the incumbent insider. The system is then

( MO
_ Mg
AI T 1
Mp _ 1 My
135 1-6 l—é
Myw _ 1 oMy,

=ML, M =0; ME = a

Substituting these equilibrium values into the condition defining case 2 and

)

condition (B) yields a > 1+5 and ¢ > 1% — 5.

(b) Restricted entry: Because of (R), in subgames of type G it is optimal for the
firm to fire the current insider and replace him with an outsider. Then

( MO
— F
AI— s 1
Mg 1 __6NLN
1-6 1-46 1-6
NﬂN 1

\
with unique solution
A= Ml=1-01—-a+(1—-0)¢); M, =1—a+(1-0)¢; Mf =a; M§ =0
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3. Indifference:

and substitution into the condition defining case 2 and condition (R) yields

a>1-—dpand p < %5 — 8

1-62°
ML MQ
F F
5 =15 case 3.

Then the firm is indifferent between bonding and churning. This makes equation 4

redundant.

(a) Blockaded entry. Because of (B), in subgames of type G’ it is optimal for the

not to replace the incumbent. Regardless of bonding or churning, the original

system simplifies to

4 A L
1_ 1-0 1
Mp _ 1 My
1-6 1-6 1-9
My _ 1 ML
1-6 ~ 1-6 1-6
O_ gl
MF—MF
o _ o
L MW =a — MF

which admits the unique solution

A=l ME = 75 = M@ = My; MG = a — 5

1— 52’ 140 1+4

requiring ¢ > (from condition 7). Furthermore, the long term equilibrium

1+6
payoff of an ent;rant must be non-negative (otherwise he could gain by remain-
ing unemployed) Long term equilibrium payoff are non negative as long as
a— M2+ (51 M =a— 112526 >0, or a > 11 52 . Moreover, as explained in
the text, under bondmg the entrant wage must be non—p081t1ve (see condition

C5 in the last footnote in section 3), that is o < < + T

Restricted entry: Because of (R), in subgames of type G’ it is optimal for the
firm to fire the incumbent insider, so that the system is now

( ML

A= 1-6

ML _ 1 oMY,

1—15 5 1-6

Mw o le)

16 1 15 (MF 90+‘5A)
o I

My=Mp
o _ o

which admits the unique solution

A= 128 M| = 1—0p = M; My, = 3 MY = 6p — (1 — )
from condition 7). Furthermore, the requirements on long
1— 1\1 :oz—i—%—lZO,

ora>1-— mgp. Moreover, as above, the requirement for the entrant wage to

requiring ¢ < 5 +5 (

term equlhbrlum payoff of an entrant become a— M 0—1—5

be non-positive implies a < 1 — J¢ (see condition C5 in section 3).

This concludes the proof. |
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Appendix 2: Derivation of the Equilibrium Partitions

under

Quits

Whenever it is the firm’s turn to make an offer in negotiations with an insider, with

probability 1 — p € (0,1) a random event occurs so that the entrant quits, in which case

the firm can (without delay) hire at no cost an outsider. This means that the stationary

subgame perfect equilibrium (s.s.p.e.) payoff to the firm in subgames G%, ML, satisfy:

Vi Ky I7
%:p(ﬁ— ff‘g) + (1 —p) (Mg +6A)

where notation is as in Appendix 1.

The other equations describing agents equilibrium payoffs in all other subgames are

unaffected. Thus, we can solve for the equilibrium values in a similar manner to Appendix

1, so here we omit the details. Results are as follows:.

1. Competitive Bonding;: = >

M1 M2

5 case 1.

Then it is optimal for the firm to bond with the current incumbent in subgames of
type G, ie k=1.

(a)

Blockaded entry. Because of (B), in subgames of type G! it is optimal for the
firm to keep negotiating with the current insider rather than firing him and

replacing him with an outsider. The system is solved uniquely by

M} _ 17p57(17p)(1—6)(17a); Mfg _ 1-(1—a)(1-6)(1+4p)

1-po? 1—pd2
MG = —grirlopia), g 1041l 8 a),
Al P9l

(1-pd2)(1-6)
Note that

O(ML) _ (L-0) (-0 -a)-5)
dp (1 —])52)2

if a < %, which is the value of a that defines this scenario, as can be

derived after making the usual substitutions. Thus, the firm’s equilibrium
payoff increases with the probability of continuation, and conversely decreases

with the quit probability.

Restricted entry: Because of (R), when responding in subgames of type G,

it is optimal for the firm to fire the current insider and replace him with an



outsider. The system admits the unique solution

Mj:=1—=(1=0) (pop + (1 =p(1=9)) (1 = a));
ME =1+ pd%p — (1+pd) (1 —a) (1 —6)

Mg =—=0(pop+(1—a)(L—p(1=10))); My = (1-0) (1L —a)+¢);

_ 1-(1-9)(pde+(1—p(1-0))(1—a))
A— pop 17617

Note that

0 (Mg)
dp

=(1-0)((1-=9)(1—a)—0dp) >0

ifa<l-— %gp, which is the value of o that defines this scenario.

2. Churning: MI e < T MO case 2.
Thus it is optimal for the firm to replace the current incumbent in subgames of type
GF ie k=0.

(a)

Blockaded entry. Because of (B), in subgames of type G’ in equilibrium the

firm does not fire the incumbent insider. The system’s unique solution is

M} = 0B MO = 1+ po%e (1+p5)(1—a)(1—5)

I _ 1-6(1-— )+6(1 )(1—a) . 3 r0 o _ p)(1—o)
MW = p1+p6 P M = 0 M = A m

Note that

o (0ni=e) C(l-a)(1+8) -0

dp B (1 —|—p<5)2

<0

if a > which is the value of a that defines this scenario, as can be found

1+5’
by substitution. So now the firm’s equilibrium payoff decreases with the prob-
ability of continuation, and conversely increases with the quit probability (the

opposite as in the competitive bonding scenario).

Restricted entry: Because of (R), in subgames of type G it is optimal for the
firm to fire the current insider and replace him with an outsider. Then the

unique solution is

5(1=8)p+(1—a)(1—5—p(1—25
M}zl—p( )¢ (1—5(1(—;)) p(1-26))

My =(1—a) + (1= 08)¢; MP = a; Mg = 0; A =%

Note that

0(Mp) _(1-68)*(1—a—dp)

o G-sa-pF "
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if @ > 1 — dp, which is the value of a that defines this scenario, as in the
model without quits. Thus, as above, the firm’s equilibrium payoff in bargains
with an insider increases with the probability of continuation, and conversely
decreases with the quit probability.

My _ MR

16 15
Then the firm is indifferent between bonding and churning. This makes equation 4

3. Indifference: case 3.

redundant.

(a) Blockaded entry. Because of (B), in subgames of type G it is optimal for the
not to replace the incumbent. The unique solution is

_ 1 .l 1 agO _ agl. g0 1
A= Mp =75 = Mp = My, My, = a— 135

In other words, this scenario is totally unaffected by the introduction of quits.

(b) Restricted entry: Because of (R), in subgames of type G' it is optimal for the

firm to fire the incumbent insider, so that the unique solution is now
A=122 ML=1-0p=MZ; M}, = p; M§ =60 — (1 —q)

This concludes the proof. |

Appendix 3: Further Extensions

3.1 Arbitrary length of the initial contract

In the basic model we assumed that the length of the entrant’s employment contract (the
“Initiation period”) is just one period. In this section we relax this assumption, allowing
the initiation period to be of arbitrary length 7" > 1.

The resulting equilibrium wages are given in Table A1.*9 this analysis is of no conse-
quence for the C'H scenario, since in that case the entrant wage is always at the reservation
level (zero); nor for the C'W scenario, as in that case the profitability of an entrant and
an insider are the same from the point of view of the firm, regardless of the length of the
initial contract.

To the contrary, in the C'B scenario the firm has an interest in setting the length

of the initial contract as high as possible compatible with legislative requirements, as

45The derivation of these resutls follows the proof of proposition 10 below, setting A = 1.
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the entrant acquires a higher productivity after one period but is not protected by labor

turnover costs*S.

3.2 The Length of the Negotiation Rounds

We now examine how the length of the negotiation rounds (relative to the production
period) affects the bargaining outcome. In particular, we focus on the limit behavior of
subgame perfect equilibrium partitions as the time interval between two consecutive offers
becomes vanishingly small, thereby removing the artificial first mover advantage of the
firm in making a wage offer.

For this purpose, the model needs be reparametrized. Let production take place at
times 0, 1, 2, ..., t, .... The production span is fixed and depends on technology, and we
normalize its length to unity, so that production spans are indexed by natural numbers.
The bargaining span (the time between successive bargaining offers) is A time units,
shorter than the production span. Thus bargaining offers take place at discrete times 0,
A, 2A, .. ..

Let the length of the initiation period (T") be some multiple of the production span, and
let the production span be kA = 1, where k is an appropriately chosen real number. In
order to see what happens to the bargaining outcomes when the bargaining span becomes
infinitesimally small, we let A approach zero, while increasing k so that kA remains equal
to the production span (kA = 1). Furthermore, let §" = e be the instantaneous time
discount factor for the negotiating parties (where r is the rate of time preference), so that
at time At, the discount factor is 62 = e 4%

The resulting equilibrium wages are summarized in Table A.2. The following proposi-
tion summarizes the bargaining outcomes in the limit, as the time A between successive

offers and counteroffers goes to zero.
[Table A.2 here]

Proposition 10 As A — 0, the stationary subgame perfect equilibrium payoffs which

obtain along the equilibrium path are as described in Table A.3.

[Table A.3 here.]

46For instance, under blockaded entry:

9 145—8" —(1—a)(1-6*
0 (HE) B (1+8)(1=8")
or or

5T ((1— ) (1-82) —5) 1—5— 62

) = —(Ind)
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Proof. An entrant is retained for T periods, so that the equilibrium payoff to the

firm when hiring an entrant is MY 1 . The system to be solved is now:
A:max{?&—j;,llw—g} (8)
ML A ML,
e i e el (9)
11\"%‘[‘(; = ﬁ — max {5A1M—j3,—gp+—11’f§MPQ+5TA} (10)

M01 5T L 6TA = k(oz—l—ﬁ—(% <Mo1 6§+5T(11]\§F))>+

(1)
+(1 - %) (5 — f5r — 507

MQ=1- (1 - a) {50 M2 (12)

Recall that the present discounted value of the stream of payoffs associated to hiring

an entrant is M¢ for the first T periods and A from the T'th period onwards, that is
I
11’_5; Mg + 6T A. Thus equation 8 comes from reducing A = max {%, 11’_5; Mg + (5TA}.

Equation 9 is very similar to the corresponding one in the basic model, modified to take

into account that the time interval between successive offers is A. Similarly for equation
10. Equation 11 is obtained taking into account that now the present discounted value
of surplus created bonding (i.e. k = 1) it is obtained as the sum of surpluses produced
by the entrants for the duration initial contract length, plus the unitary surpluses from

period T" onwards, that is a + —=, since:

15’

(a+d+06%+ 5T*1)+5T(1+5+52+...)
T-1
_a+2 0+ = a+

Under churning (i.e. k¥ = 0) the surpluses created is equal to 1_L5 — 5%, derived as follows:

(a+0+62+...+0T ) +67 (a+6+02+...+671) +...
oo T-1 ¢\ _ (1-8a+é—T _ 1 1-a
=2 00" (a + Zj:l 5]) — (=sT)y(1—s)  1-6 1-4T
Finally, consider subgames of type G, (summarized in equation 12). First of all, the

surplus available in any one temporary contract of length 71" periods is (a + Z;ff;ll 5]') =

a+ %. Similarly to the basic model, we have to distinguish according to whether or not
the firm bonds with the incumbent employee. Under bonding, the entrant’s continuation

payoff is given by the sum of the agreed wage and of what the firm will concede in the
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(1 J\[

subsequent subgames G, and from then onwards, that is Mg, 1’_‘5; + . Such payoff

1
T I I
must satisfy M= ‘56T 42 (1 M ) 4 (M01 o 4 5 Mp ) =a + %, that is, the sum of the

continuation payoff to the worker and the ﬁrm (1n present discounted value) has to be

equal to the discounted sum of all future “pies” generated. The last expression can be

rearranged to yield M, = 1—(1 — ) ((11—_56T)) — ME (equation 12). Under churning, instead,

for his proposal to be accepted, an outsider has to offer the firm what it could get if it

5 6T —MF011 (56

how to share just one period profits). ThlS requires M, llfé = —|— =0 M? 1 , which

were do disagree and opt out, that is oo+ (since his bargaining objective is
once again yields equation 12.

The conditions defining whether entry is blockaded or restricted depend on the terms
in equation 10.

Under churning A = 7 F(';, so that entry is blockaded if the first term exceeds the
second, or

(1—0)p > Mg — 6~ M;f.
and restricted otherwise. Under bonding, A = 1M—_i, so that entry is blockaded if
(1=6)p > (1—=06") Mg + (6" — %) M},

and restricted otherwise.
Entry to insiders’ jobs is restricted if the opposite inequality holds. Below we solve

for the equilibrium payoff vector.

1 (o]
% > Mg case 1.

1. Competitive Bonding: —

S9)

(a) Blockaded entry. In this case the unique solution is

_ _ I _ I
A= (1(+5A)(1) 3) My, = 1+5A = M.
o WA —=6T—(1-a)(1462)(1-6) 5 1 T gA (1-a)(1-9)
Mp = (1+62)(1-0T) 3 My (1+6A)(i o) (19T

Substitution into the conditions defining this scenario yields:

_ —5A+1 5A—5—5A+1

1-5
a < grmag and ¢ 2 o — G580

(b) Restricted entry: The unique solution is now

Mg/ — _5A5T (1—5%(_@6—;1—04)
(1-9)(626T p—(1—a)(1—626T
MO = 14+ LT (o) (16T))

ML,=(1-08)(p+1—a)
ML=1-6*(p+1—a)(1-24)

_1-02(1-0)(p+1—0)
A= 17580
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Substitution into the conditions defining this scenario yields:

A
a<1—#gpamdgp<wl)(l_6)—(l—a)

. 1 o
2. Churning: % < % case 2.

(a) Blockaded entry. Because of (B), in subgames of type G’ in equilibrium the
firm does not fire the incumbent insider. The unique solution is

_ 1 1-a , _ 1 _ . A0 (1-6)(A-a), 50 _
A_ﬂ_kéT’MIgv—m—Mé,MF—1—T,MW—O

Substitution into the conditions defining this scenario yields:

52 (1-67)
o > 1—m al’lngZ ( L

_ l-«
14+88)(1-6) 1-67T

(b) Restricted entry: Because of (R), in subgames of type G! it is optimal for the
firm to fire the current insider and replace him with an outsider. Then the
unique solution is

o lea . gl 32 (p(1-67 ) +1-a)(1-9)
A=15— 15 Mp=1- 5T ;

1-6
1-90)(¢(1-6T)+1-a
i, = L)1)

MPQ —1 - (=9)1-0a),

=T

s MY =0

Substitution into the conditions defining this scenario yields:

32 (1-67)p 1 1-a
a>1 = ——x— and ¢ < FrgayaTy) — 1T
. 1 le)
3. Indifference: % = % case 3.

(a) Blockaded entry. Because of (B), in subgames of type G’ it is optimal for the
not to replace the incumbent. Here the unique solution is

_ 1 gl — 1 ag0 _ aqI . g0 _ 88 (1-9)(1-a)
A= (1+62)(1-0)" Mp = 1555 = My = Myy; My, = 155 — (1-o7)

Substitution into the conditions defining this scenario yields:

32 (1-67) 1_gA

1-§—A+?
— moaes and ¢ = g

(1+62)(1-96)

IN

a<l1
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(b) Restricted entry: Because of (R), in subgames of type G' it is optimal for the

firm to fire the incumbent insider, so that the solution is now

5
A:1_15_ Ml{“_l_ 1(15A)¢_MO MI{V:§5A)90’

(620 (1=67)—(1-) (16" ) ) (1-9)
(1-02)(1-0T)

1— 5A7

MO —

Substitution into the conditions defining this scenario yields:

PN 32 (1-67)p
l—gSmp<asl———x—and ¢ < = 5)(1+5A)
Taking limits as A — 0T yields the results reported in Table A.3. ]

Note that the possibility of restricted entry disappears as A — 0. In particular, in the
C' B and CW scenarios, even a vanishingly small level of firing costs is enough to guarantee
that entry to insiders’ jobs is blockaded. Here the firm’s threat to fire an insider is never
credible.

To see why, recall that when the firm makes its decision to retain or fire an insider,
it faces the following trade-off: either it pays the firing cost ¢ and replaces the current
incumbent with another entrant immediately; or it makes a counteroffer in the following
bargaining round. Thus, entry is restricted if the profits from firing the incumbent worker
( o+ 1 6T
from the followmg round onwards: —¢ + 220 ITF 4 671

% + 671 1 =) exceed the present discounted value of retaining him, which is I1/

AHI
>0 1-6"

In the Credible Wage Scenario, the 1n51der and entrant are equally productive (IT! =

I1%), so that the above inequality reduces to
g 1!
_ > §A
PTT 7 0 1 s

However, as the time between successive offers shrinks to zero (A — 0), the firm’s cost

of waiting another round in order to reach agreement becomes smaller and smaller, and
eventually vanishes Then the firm is faced with the decision to either ﬁre the incumbent,

or wait for a negligibly small span and still obtaln avoiding firing

47

pay ¢ and get 15 15

costs. Similar argument holds in the Competitive Bonding scenario.
Notice that the limit equilibrium payoffs are defined for all admissible combinations

of o and ¢ (see Figure Al).

47In that scenario, IT¥ < II!. For simplicity, let T = 1 so that —¢ + IT¥ + 5% > 5A1H—_15The trade-off
for the firm is now between (i) paying the firing costs and obtain immediately a (“small”) profit from a
new entrant, and then bond with him from the next production span (of fixed length 1) onwards; and (i)
wait for the next bargaining period (after A units of time) and obtain the insider profits forever after.
In this scenario firing is more “expensive” than in the Credible Wage Scenario, in that the immediate
profitability of an entrant is now I1¥ < IT! (whereas in the CW scenario IT¥ = II), so that the balance
shifts towards making entry blockaded even sooner than in the Credible Wage Scenario. Similar reasoning

applies when the initiation contract has arbitrary length 7'
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[Figure A1 here]

Appendix 4: Comparison with Nash Bargaining

We now consider the Nash Bargaining counterpart of our model, and show that straight-
forward application of the Nash Bargaining Solution to wage negotiations of the type we
analyzed above does not account for the full extent of our results.

As mentioned in section 2, the standard way to proceed is to maximize the Nash
product of gains from agreement with respect to each bargainer’s fallback position, subject
to any available outside options. To replicate our framework in this setting we have to
link the two sets of negotiations, those between the firm and a potential entrant, and
those between the firm and an insider. By stationarity, if a firm bonds once with the
current employee, then it always bonds; on the other hand, if a firm does not retain its
entrant, it does so forever, thus becoming a churning firm. Thus, a firm bonds with its
current employee if the present discounted value of doing so, %, is greater or equal to
the present discounted payoff of churning, %, where as usual W/ and W¥ denote the

insider and entrant wage, respectively. Thus, let bonding and churning refer to

m = (1=w!) > (1- 8520 we) — s (13)
I = (1= W) < (1820 - we) — (14)

respectively.
Consider the bargain between the firm and an insider first. In firm-insider bargains

! 5. The bargaining problem amounts

the total surplus available to the parties is simply =

to finding equilibrium values to:

_sT
st = > oy (1 _ (=90-a) _ WE) % 4T maX{(l — Wy, (1 _0=800) _ypr

(15)

Turning to firm-outsider bargains, notice that here competition among outsiders guaran-
tees that the constraints on wages hold with equality always %, so that the equilibrium

value of W¥ results from either

1-6T 11/ E Twl _
_176W +0 E—O@

WP = 2w (16)

48Recall from section 3.2 that 11_75; WP =a+ % — 1;‘1: 7, so that II? =1 — ﬁl;fé;,;al —WE.

498ee Appendix 5 for the full derivations of these results.
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50) or

(bonding behavior
WE =0 (17)

(churning behavior).
Simple calculations® show that in firm outsider bargains only the interior solution can

obtain, so that W! = % Consequently, in case of bonding substitution of the value of

W1 into equation 16 yields W% = —2(%:@. Finally, one can substitute the equilibrium
wage pairs (WP =0, W’ = 1) and (WE = —Q(%T(ST), Wi = %) into conditions 14 and 13
to retrieve a > 1 — ;&—f;) and o < 1 — 2(1175) = 21(1:22), respectively. In other words,

in the Nash Bargaining setup we find equilibrium wages which correspond to the limit®?
equilibrium payoffs derived in section 3.2 for the CH and CB scenarios (see Table A.3).

Not surprisingly, the intuitive explanation for these results is the same as in our model:

By employing an entrant the firm enjoys profits of I1¥ =1 — (1’152(51{“) + 2(1(1T5T)’ whereas
by employing an insider profits are II/ = 1. Thus, II! > I1¥ as long as a < 572, As

2(1-5)"
soon as « increases above this threshold level, an entrant becomes more profitable than

an insider, so that the firm switches to churning behavior: W% = 0 since the entrant,
anticipating only one period of employment, no longer accepts a negative wage.

This is as far as a standard Nash bargaining analysis coherent with our strategic model
would go. Although we have made an effort to link the two set of negotiations, in the
derivation above equilibrium entrant wages are fixed, and independent of labor turnover
costs. The problem is that in this framework one important way through which turnover
costs influence strategically the behavior of the bargaining parties is concealed. Namely,
turnover costs may create the opportunity for the firm to charge a negative wage while at
the same time retaining its own incentive to employ the incumbent entrant in the future.
This incentive can be retained only as long as the entrant bears himself the burden of his
lower productivity, so that it is his own wage, rather than firm’s profits, that is negatively
related to turnover costs.

Consequently, the only way to retrieve the equilibrium wages corresponding to our
Credible Wage scenario is to feed back our findings from the alternating bargaining
paradigm into the Nash bargaining approach. This requires treating the comparisons

between I1F and IT! (see conditions 13 and 14) not just as providing bounds on the labor

0We use the term “behavior” rather than “scenario” to distinguish this analysis from that in our

strategic model.
51See Appendix 5.
92 As it is well known (Binmore, Rubinstein & Wolinsky (1986). See also Osborne & Rubinstein (1990)

and Muthoo (1999)), the equivalence between the equilibrium outcomes in the alternating offers and
Nash bargaining models holds in the limit as the time between alternating proposals becomes vanishingly

small.
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turnover costs that define which behavior (bonding or churning) maximizes firm’s profits;
but also as providing an additional constraint to the firm’s employment strategy. In other
words, to complete the analysis it is necessary to replace equation 16 with a condition that
allows the firm to introduce a “credible wage” whenever the insider-entrant productivity

differential is too low to ensure that an entrant is surely retained. This condition is®®

T
we :max{wf— ((11_75‘?) (1 —a),—ldeWf}

Thus, our modeling strategy gives an insight into the impact of labor turnover costs in
wage negotiations which the standard treatment does not. The wage equations we have
derived for the basic model and for all of its extensions take explicit account of how labor
turnover costs affect the wage bargaining process, whereas the standard equations in the
conventional labor economics literature merely include these costs in the negotiators’ fall
back positions and/or outside options. Since the standard analysis provides no account of
the origin of employee’s bargaining power, we argue that analysis obscures the way pro-
ductivity, unemployment benefits, and quits influence wage bargaining. Our analysis, by
contrast, gives a clear insight into the effect of labor turnover costs on wage negotiations,

since it shows how employees’ bargaining power is generated by labor turnover costs.

Appendix 5: Derivation of wages under Nash bargain-
ing

The present discounted value of the total surplus bargained is different in the two types
of negotiations (those between the firm and an insider and those between the firm and
an outsider). Consider the bargain between the firm and an outsider first. The total
surplus available for division is o+ % in case of bonding and ﬁ — 11_’—60} if the firm keeps
switching between entrants . In case of disagreement, both parties get a null payoff. In
firm-insider bargains the total surplus available to the parties is simply ﬁ.

Recall that in firm-insider bargains the insider wage, W, maximizes problem 15 above.

Then, in firm-outsider bargains the equilibrium value of W¥ results from either®:

masys (155 (1 U5 W) 0TI ) (S 4T

(18)
S | e

?3Note that when max{WI - (1%_5% (1-a), —lf—;,,WI} =Wl - é%;% (1— ), then WFE =W/ —
1-6

(1%5% (1 — @) can be rearranged as IT! = I1¥. See below for the full derivation of these results.
4 See section 3.2.
55 Recall from section 3.2 that %WE = % T %HE, so that ITP =1 — % —WE.
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(under bonding behavior) or
maxys (5 (1 G52 - W) ) (WF) st W >0 (19)

(churning behavior). Let us analyze them in turn.

Churning behavior:

In this case problem 19 has a solution which is independent of the other set of negotia-
tions, and which is simply W¥ = 0, since any strictly positive wage will be “beaten” by an
unemployed outsider. Substitution of this value in problem 15 yields for the firm-insider

bargain

1 w! W
maXyyr (Tg ~ 13 (_(5)
+

T
s g0+(15)_(1_a 5_T6(1 (115)(61Ta))

which admits solution W/ = % under blockaded entry and

s.t.

1

_ 1-67 —8)(1—a
= R (e
Wh=(1-d)p+(l-a)i5r

under restrlcted entry, where the two scenarios are defined by a > 1 — m and ¢ >

1
2(1-6) 1 5T’

Bonding behavior:

and ¢ > 0, respectively.

In this case the firm-insider bargain simplifies to:

1 wl wl
maxyy 1 (ﬂ ﬂ) 1-5
1-w! 1-8)(1—a (107 5T
st 75 >_¢+(1_%_WE) 1—6)+ﬂ(1_WI)

Suppose first that the constraint in the first problem does not bind (i.e. blockaded entry),

so that we have the interior solution W! = % Substituting this into the firm-entrant

bargain yields

maxyy e (1116; (1 - (1716%(51;06) - WE) + 5T2(1 5)) (
s.t. + (5T ;> 0

+ 075 g 5))

or more simply

e (850 ) ) ()
s.t. +5T 1 >()

First order conditions become:
aL(WP\) 1-6T (16T y1/E 5T 25T 1-6T117E ) 1=6T 1-67
OWE _O__1—6(1—6W +2—26)+(2— _(1_a)_1—6W)16_)‘16

+ 5T2(11_5) >0

y _sT
A (11j6 WE —f-(;Tﬁ) =0
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where L (WE , )\) is the Lagrangian and A is the Lagrange multiplier. This system admits
two solutions, (/\ =0,WF =1 (1 - W)) and <WE =18 A= l(léT)(la)).

1T 2137 1=
However, we can discard the interior solution, since given that an insider earns a positive
wage, an outsider will always be willing to undercut a firm’s current partner in firm-
outsider negotiations and be made better off. By substituting back the equilibrium values
into the condition on the constraint in the firm-insider bargain yields the condition under
which entry is blockaded:

The restricted entry scenario is not defined?®.
To retrieve the wages corresponding to those for the Credible Wage Scenario from
Table A.3 we have to look at the bargains:

1 w! w!
maXxyyr (175 - 175) (175)
) _

1wt (1-6)(1—a
s.t. -6 E—QO—F(l—T

under the additional restriction

(1 _ 1=9)0-a) WE) (1=57) | or (=) 1w

1-67T 1-4 1-6 1-6 1-6

to ensure that the firm is indifferent between an insider and an entrant. The last condition
can be rearranged as

(1= S ) (1= 07) 07 (W) =

(I1-0)(1—a)+ (1—-0")WEF=(1-6")W!

(1=0)(1—a)+(1=")WF = (1=T) W = WF =W - L35 (1-a)

In case of an interior solution®” of the firm-insider bargain we obtain

Wk =1_ (29 (1—a) and W! =1

2 7 (1-67) 2
Note the condition defining blockaded entry simplifies to:

©=>0

56This can be checked by explicitly finding the solutions in this case, which are not admissible since
they imply II7 > II”. Details are available from the authors upon request.
>TNote that there is no other admissible solution.
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while the threshold on « defining this scenario becomes 21(1__22) <a<l-— ;@—fz).
Finally, it is easy to check that the equilibrium wages in the presence of bonding
behavior correspond to solving
1 w! wl
maxyy 1 (m ~ 13 (m)

s.t. WP = max {WI - ((11__56T)) (1—a), _1iqz;T WI}
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