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This paper is devoted at analyzing the strategic choice of in-
tra-firm contractual policies in an oligopoly framework. It derives
conditions under which a cooperative bargaining process between
firms’ owners and employees characterizes a dominant strategy
equilibrium of the game. It then extends the model to consider a
different specification of the two parties’ outside options and the
implications of the equilibrium allocation on social welfare and
collusion possibilities [JEL Code: L13, L20].

1. - Introduction

This paper deals with agency relations within the framework
of an oligopolistic market. It focuses on employer-employee rela-
tions and analyzes the effects of different strategies firm owners
can use to sign a labor contract with their workers. More speci-
fically, it provides a comparison among the outcome of a bargai-
ning strategy and other contractual policies based either on effort
monitoring or on the formulation of one-sided offers to the em-
ployees. This analysis is developed within the framework of a mul-
ti-stage oligopoly game!.

*<alessandro.bonatti@yale.edu> 1 wish to thank professor Riccardo Martina for
the support and advice he has given me ever since I started writing my thesis,
Rossella Argenziano, Luigi Balletta and Salvatore Piccolo for helping me with part
of the models used here and three anonymous referees whose important comments
and critiques have helped improve this paper.

I As a reference, see FUDENBERG D. - TIROLE J. (1991) or BagweLL K. - Wo-
LINSKY A. (2002).
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The scope of this paper is to assess whether a bargaining pro-
cess can represent a profitable strategy to achieve an agreement
over the terms of a labor contract (wage level; required effort). In
the literature, alternative specifications of the first-stage decision
process have been shown to influence considerably the equili-
brium of the oligopoly (market) stage game. Fershtman (1985) has
explored case of two managers running a firm pursuing different
objective functions, whereas Kraft (1998) has focused on code-
termination of employment levels.

In this paper, we analyze the private incentive for the princi-
pal (the owner) to select alternative mechanisms of specifying la-
bor contracts. In particular, we compare two different intra-firm
contractual policies. The first one a) follows a cooperative bar-
gaining approach and is based on negotiating the wage scheme
with the employees’ Unions; the second one b) is based on making
take-it-or-leave-it contract proposals to the employees and on mo-
nitoring their effort. The problem is modeled as a three stage ga-
me where decisions are taken according to the following timeli-
ne: at stage 1, the firms’ owners simultaneously choose between
alternatives a and b; at stage 2, the terms of the contract (wage,
effort) are determined, within each firm, according to the owners’
initial choice; finally, at stage 3, firms simultaneously choose the
levels of their market variables.

The adoption of a bargaining process by both firms turns out
to be a dominant strategy equilibrium of this game. This equili-
brium is efficient with respect to total welfare, though collusion
between firms remains a likely event.

This paper is organized as follows: Section 2 describes two al-
ternative contractual policies. Section 3 derives the equilibrium of
the three-stage game and analyzes its implications on social welfare
as well as its collusionrobustness. Section 4 presents the main results
and conclusions. Most of the formal derivations are in Appendix.

2. - Two Contractual Policies

This Section aims at analyzing the problem of choosing of a

168



A. BONATTI The Strategic Choice of Contractual Policies

contractual policy in the framework of a duopolistic market un-
der full information, Cournot competition and linear demand. It
is assumed that each firm’s employees can improve their firm’s
productive efficiency, that is, they can reduce average costs by
exerting effort. Therefore, the cost function of each firm can be
represented by:

(1) cBeq)=0FB-egq

where B is a measure of a firm’s technology and of its employees’
average skill level; e indicates employees’ effort and ¢ is the ow-
ners-chosen output level.

A contract between a firm and its employees is defined as a
(w, e) vector, with w being the wage paid to each worker. Exer-
tion of effort (e) is costly on the employees’ part: therefore, their
(quasi-linear) utility function is given by:

(2) U, e)=w-y(e)

where y (e) is a convex function representing the disutility of
effort.

At this stage, it is assumed that workers’ effort is not obser-
vable by the firm. Owners can deal with this problem in two al-
ternative ways. They can implement a monitoring system to ac-
quire additional information on their employees’ activities or
rather they can sign a contract with the workers’ Union and de-
legate the monitoring activity to the latter’s (more efficient) in-
ternal control system. The two following sections look at these al-
ternatives in more detail.

2.1 An Effort-Monitoring Strategy
This Section examines the case where each firm selects the

wage and effort to be offered to the employees through a “take-
it-or-leave-it” procedure.
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This contract has to verify employees’ participation constraint,
that is:

(3) w >y (e)

However, firm owners also need to prevent workers from
shirking: for this purpose, it is assumed that, if a firm monitors
an employee’s activity and finds that he is not exerting the requi-
red effort level, the firm acquires the right not to pay his wage.
It is important to point out that, even if a firm is perfectly infor-
med on its technological parameter, it cannot infer an employee’s
effort level by observing the realized average cost; in fact, this ob-
servation may only give information on the average effort level
put forth by the employees but it does not allow to attribute spe-
cific (personal) responsibilities for shirking, as it happens in an
owner-manager agency relation. We assume that this monitoring
system is not perfectly efficient, but is only capable of detecting
a shirking employee with a commonly-known probability A. For
the sake of simplicity, we assume that A is exogenously determi-
ned whereas in the literature the “inspection games”” approach
has been largely adopted.

Each firm must offer its employees a contract that induces
them not to undertake an opportunistic action, namely, accepting
a contract and not exerting the required effort. The expected uti-
lity of a shirking employee is thus w (1 — A). The contract the firm
proposes the must therefore verify:

Uw e)=2w (1 -2

from which the following constraint (no-shirking condition) can
be obtained:

(4) we Y@

2 A good example of an inspection game is in FUDENBERG D. - TiROLE J. (1991,
p- 17).
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2.2 A Bargaining Strategy

We now turn our attention to the case of a bargaining strategy.
Such a strategy consists in hiring unionized labor and agreeing to
define the employees’ compensation scheme through a cooperative
bargaining process between the firm’s owners and their Union.

Assuming that firms are symmetric, each of them maximizes
the following profit function:

(5) H(B,q,e,w):pq—c(ﬁ,&q)—w

Moreover, if both the firms’ and the workers’ objective func-
tions are commonly known, by applying Nash’s asymmetric solu-
tion®, the following expected outcome of the bargaining process
can be obtained:

(6) w? = arg max [pg - c (B, e, q) - w]* [w — y (e)]'™
wP (o, e q) = (1 -a)[pg —c (B, e )] + oy (e)

where o is a measure of the firm’s bargaining power. The equili-
brium wage expression shows that firms pay their (risk neutral)
employees a weighted average of the disutility of effort and of the
firm’s revenue. This means that the firm gives back to its em-
ployees a part of the gains coming from their effort. In fact, the
employees’ utility function can be re-written as:

(7) UPle,q)=(0-0)[@p-B+e)g-wvle)l

When firms choose this policy, i.e. hiring unionized labor th-
rough a collective agreement, they eliminate the risk of an op-
portunistic behavior on the employees’ part. This can be motiva-
ted assuming that unions have perfectly efficient internal control
systems®.

3 It is initially assumed that outside options give both parties zero profits (or
perfectly offset one another).
4 More about this assumption will be discussed in the next Section.
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However, the Nash solution to the bargaining process actual-
ly specifies the terms of a contract only if the workers agree to
negotiate a collective agreement in the first place. This decision
depends on the utility workers can obtain through the two diffe-
rent kinds of contracts. In fact, when workers receive a take-it-or-
leave-it offer, they expect to obtain a positive utility level that de-
pends on the effort level chosen by the firm and on the efficiency
of the monitoring system. When offered to negotiate over the wa-
ge level, the Union’s expected utility essentially depends on its bar-
gaining power. In equilibrium, it is possible to derive a critical va-
lue o (A) that defines the minimum bargaining power unions mu-
st hold in order to find it profitable to take part in the wage-ne-
gotiation process.

3. - SPNE of the 3-Stage Game

The aim of this Section is to prove that, under certain con-
ditions, the choice of a bargaining policy can represent a domi-
nant strategy for both firms. For this purpose, a three-stage oli-
gopoly game is set up as follows: in the first stage, both firms
choose simultaneously whether to bargain with the employees’
Unions or to make them a take-it-or-leave-it offer. In the second
stage, wage and effort levels for each firm’s employees are chosen
and made public. In the third stage, firms simultaneously choose
the optimal production levels.

It is assumed that the distribution of bargaining power and
the efficiency of the monitoring system are known and symmetric
for each firm. As a consequence, each firm’s owner will choose
his strategy on the basis of the values of a, A and of the other pa-
rameters of the model. The firms’ first stage strategies are con-
strained by the need to make concessions to the employees® if the
latter do not hold sufficient bargaining power. In the third stage,
firms solve the following problem:

5 That is, firms will have to refrain from exerting all the bargaining power
they own if they intend to start a bargaining process.
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(8) max [(p (¢.9) - B+e) g—w]  ij=12

Substituting the linear demand function®, the following reac-
tion functions are obtained:

¥ 1 . .
) di (q,-,ei)=5(A—ql-—B+ei) ,j=12

The equilibrium output levels are given by:

* ]. . .
(10) G (ere)=5 (A-Pr2e-e)  ij=12

In the second stage, the effort and wage levels are chosen
within each firm. Anticipating the Cournot equilibrium in stage
3, Each firm maximizes the following objective function:

(11) max [(p (Q;k (ei’ej)yq;(ei’ej))_f)'l—ej) Q;(eire,‘)_wi]

st.w; =g (e,e;)

In this problem, the wage level is determined according to the
mechanism chosen in stage 1. Therefore, the first-stage choice in-
fluences the constraints imposed on the firm’s second-stage maxi-
mization problem. If a monitoring strategy is chosen, then the wa-
ge must satisfy the workers’ no-shirk condition’; if the firm choo-
ses to bargain over the wage level, then the wage is determined
through the Nash solution. Assuming that y (e) = €2, the constraint
g (e, ;) is given by:

2
(12) Wf”(ei)—%zo

6
P @ ) = A -4, - g; o o .
7 This is true since the employees’ no-shirk condition is always more exigent
than their participation constraint.

173



RivisTA D1 PoLiTicA EcoNoMIcA NOVEMBER-DECEMBER 2003

(13)  wPlene)=(-0) (p (q.q))~B+e) g +0e]

depending on the firm’s policy choice. Here M stands for moni-
toring, B for bargaining and g* is the optimal output level g; (e,
el») set in stage 3.

These constraints allow to derive the reaction functions for
effort as determined by the mechanism choice. When monitoring
is adopted, we get:

_27L (A-B-e)
o 9-4)

1

(]4) eM(ej)

whereas, if the bargaining strategy is chosen, we get:

(15) ef (¢)=2 (A-B-e)

If a firm were a monopolist in the output market, it would
simply compare the profits deriving from each of the alterna-
tive strategies, and would choose bargaining® only if o > 3/4 —
A. The main reason why firms in an oligopolistic market would
choose the bargaining strategy is instead given by its effect on
the firm’s behavior in the subsequent stages. In fact, when a
firm chooses a bargaining strategy, its reaction function for
effort pivots around the horizontal intercept, leading to a more
aggressive choice of effort. Since effort choices are strategic
substitutes, this will have the twofold effect on the market-
stage reaction function of lowering its own marginal costs and
raising its rival’s. Normalizing market size to one and taking
A = 0.75 as an example, the reaction functions are depicted in
Graph 1.

The four possible combinations of the reaction functions
for effort allow to solve for (e}, e5) and to represent all the four
outcomes of game, as anticipated in the first-stage. The equi-

8 For a derivation, see Appendix.
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GRAPH 1

REACTION FUNCTIONS e, (¢,) AND e, (e,)

librium effort levels ultimately determine the outcome of the
oligopoly game: in fact, by the symmetry of the optimal out-
put levels, the firm that is able to obtain a higher effort level
will produce more than its rival, thus obtaining higher profits.
The equilibrium effort levels, quantities and profits’ are sum-
marized in Table 1.

The relative magnitudes of the firm’s bargaining power and
of the monitoring system’s efficiency determine the first stage choi-
ces and thus the outcome of the whole game.

® The computation of equilibrium profits fails to include monitoring costs.
This simplifyied procedure aims at comparing the two contractual policies on the
basis of one key element for each one. Namely, the comparison is built on moni-
toring efficiency and on bargaining power.
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TABLE 1

EQUILIBRIUM EFFORT, OUTPUT AND PROFIT LEVELS’

E (1; 2) M B

y (%;%).(/A—B) (152_"%;21(;’:3’)-(A—B>

B (21(;:;7%);152—%87»]'(/4_[5) (%%)'(A_B)

Q(1;2) M B

. (ﬁ;ﬁ).m—m (21(;”: ;;);Zl(g:gi))-(/&—ﬁ)
) Femaed)an (73}

IT (1; 2) M B

M ((9 _Szx)2 © —Szx)2 ) (a-py ((1? - g;:)z ’ 5(?(53—_8273;22 ) (4-py
S i N G

ProprosiTiON 1. If the firms’ bargaining power is sufficiently
high relatively to monitoring efficiency, then there’s a unique, do-
minant-strategy, SPNE in which both firms bargain over the wa-
ge levels. Moreover, the critical level of bargaining power a* (A)
is always lower in an oligopolistic market than in a monopoly.

PROOF. See Appendix.

This results depends heavily on the assumption that hiring unio-
nized labor guarantees the firm its employees’ effort. This assump-
tion can be justified considering that large companies and institu-
tions (holding a large bargaining power) often negotiate expensive
collective agreements with their workers’ unions, although they
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would be capable to effectively monitor their employees’ activities.
This happens even more so, in the presence of competition between
institutions or, more in general, in any situation in which firms ha-
ve an incentive to require high levels of effort to their employees.

The highest curve in Graph 2 represents the minimum levels of
bargaining power for which the employees are willing to reach a
collective agreement. The lower curves represent (respectively, from
highest to lowest) the minimal distributions of bargaining power
(as a function of monitoring efficiency) that allow: a) a monopolist
to choose bargaining; b) the (B; B) solution to be a Pareto dominant
allocation; ¢) bargaining to be a dominant strategy and d) bargai-
ning to be a profitable deviation from the (M; M) equilibrium.

If the two firms’ bargaining power is not extremely high,
workers’ are significantly better off under a bargaining regime, sin-
ce higher salaries offset the higher required effort levels. If this is

GRAPH 2
REQUIRED BARGAINING POWER o* A

1 p
0.875 +
0.75 4

Alpha”

0.625 L+
0.5 4+
0.375 I

0 O.ZIS OI.S OI.7S 1

Lambda
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the case, they will accept to negotiate their wages collectively. The
minimum bargaining power function reflects two contrasting ef-
fects of an increase in A on workers’ utility: on one hand, a higher A
allows the firm to lower the wage without risking to face an oppor-
tunistic behavior from its workers; on the other hand, a higher A
yields a higher choice of effort, therefore raising the wage. For low
levels of monitoring efficiency, the wage offered by the firms to their
workers grows faster than the disutility of required effort; for higher
levels, the effects are reversed: employees will therefore often agree
to bargain even if they hold, in principle, a weak position.

3.1 Outside Options

In a more realistic setting, the bargaining process can be dif-
ferently specified so to include the possibility of firms producing
output without requiring effort from their employees. This speci-
fication would change the Nash product in the bargaining game
by introducing a non-zero outside option for the firms.

The original specification’s Nash product

N (e,‘, €p W,‘) = [(P (ql: 6];) - B + ei) 6]; - Wi]a [Wi - e?]l—a

would therefore become:
(16) (" - B +e)q;—w;—[p (g; (0, ¢),

g, (0, &) - Bl 4, (0, e))* fw; — 2
where ¢ is the optimal output level g; (e, e;) and r =p (q, q;ﬁ).
As a consequence of the increase in the firm’s threat point, the
bargained wage will be lower than under the previous setting; na-
mely, it will be equal to:
(17) wh: (e, e]-) = wk (e, e]-) +

(- (@ © ¢, g 0 e)-P) gt O, e
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The additional share of gross revenue that firms are able to
obtain because of their higher threat point does not depend on
the level of effort they require in this new setting. Quite remarka-
bly, the firm’s objective function will not qualitatively change;
thus, the firm will not modify its reaction function neither. Con-
sequently, equilibrium choices of effort for both firms remain
unchanged, whereas the split of the revenue pie shifts in their
favor.

The conditions for Bargaining to be chosen by both firms in
a SPNE are more easily verified after modifying the disagreement
point. However, the workers’ unions will now require a higher mi-
nimum bargaining power, since they expect the negotiations to
yield, ceteris paribus, a worse outcome than in the absence of pro-
fitable outside options.

After increasing all bargaining profits by:

. 2
(1-a) [—A—B;e/(O)]

to represent higher disagreement point, and normalizing market
size (A — B) to 1, the payoffs matrix is given by Table 2.

The resulting conditions for: a) Unions’ participation to ne-
gotiations; b) Pareto-optimality of (B; B); ¢) monopolist’s choice
of Bargaining; d) (B; B) SPNE, e) profitable deviation from (M;
M) are represented in Graph 3 (respectively from highest curve to
lowest):

TABLE 2
EQUILIBRIUM PROFITS
I1(1;2) M B
( 5 s ] 9-4r_Se(3-217  (-21’(-0)’
M 9-217"(9-20)7 (15-80) " (15-81)° ©-407
50(3-21)°  3-21)(1-0)  9-4A EECTP S B
B (15-81)° (9-40)?% (15— 81)? 1225 25'1225 25
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GRAPH 3
REQUIRED BARGAINING POWER o* A
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3.2 Welfare Analysis

Since the bargaining outcome entails higher total output than
in the monitoring case, consumers’ surplus will be higher than
under monitoring. If (B; B) is also a Pareto-optimal SPNE and
workers’ bargaining power is sufficiently high, then the bargaining
equilibrium certainly represents a Paretoimprovement from the
social welfare point of view. This result holds in the region
between the two highest solid curves in the previous Graph. In
the region where (B; B) is a dominant-strategy equilibrium but
isn't Pareto optimal, this game represents a “prisoners’ dilemma”
similar to the one described in Fershtman (1985). In this article,
each firm finds profitable to deviate unilaterally from a strategy
(i.e. giving managers incentives only to maximize profits) that gua-
rantees higher payoffs to both firms. In our model, both firms’
owners choose a (more aggressive) bargaining strategy; as a re-
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sults, both firms will choose higher output levels and obtain lower
profits, than if they agreed upon adopting a monitoring strategy.
Therefore, both in the Fershtman models and in the one presen-
ted here, a Pareto-inefficient, 11 dominant strategy Nash equili-
brium is obtained when firms adopt strategies based on a coope-
rative bargaining process.

ProposITION 2. If both firms choose Bargaining, total social
welfare increases, relatively to the one-sided offers case.

ProOOF. For a formal proof, see Appendix. An intuitive reason
for this result is that the higher effort levels determined through
the bargaining process improves firms’ productive efficiency and
allows them to increase output.

In this analysis, the wage level does not influence total wel-
fare, since it does not have any effect neither on effort nor on out-
put. Wages would play a role in the welfare analysis only if equity
considerations were taken into account. Formally, total social wel-
fare is given by:

(18) IS =11+ U + CS

Since firms are symmetric, it can be expressed as a function
of only one firm’s output level, therefore:

(19) TS (e, ) = lgp (1) dx —c (e, ) - v (&)

Substituting the results obtained in the two symmetric cases
(monitoring and bargaining) and comparing the two expressions
for T S (e, q), the following can be stated!’:

(20) TS@QM<TS @V Ae[01]
This means that, even if the two firms’ owners’ payoffs are

not Pareto efficient, the game’s equilibrium solution is preferable
if total social welfare is considered'!. Moreover, it can be easily

10 See the Appendix for calculations.
' The two solutions are identical if A = 1.
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verified that, under linear demand and quadratic disutility of
effort, the effort level chosen by the two firms on the oligopoli-
stic market [2/7 (A — B)] is lower than the socially optimal one'?.
However, this level higher than the one the two firms would choo-
se if effort and output choices were taken simultaneously'®. This
result is due to the strategic use the two firms make of the effort
level choices. In the same way as managerial compensation does
in Fershtman and Judd (1987), higher effort choices shift reaction
functions upwards; since variables in the third (market) stage of
the game are strategic substitutes, firms have an incentive to choo-
se over-effort in second stage.

3.3 Collusion Analysis

Representing competition on an oligopolistic market through
a one-shot game can be somewhat unrealistic, since it ignores the
possibility of collusion between firms. In our model, an intere-
sting collusion possibility arises.

ProposiTION 3. If firms choose the collusion effort and output
levels, then the (B; B) solution is Pareto-dominated by (M; M).

PrOOF. For a formal proof, see Appendix. Intuitively, if both
firms know they will coordinate on effort and output choices, the
bargaining strategy loses its main advantage, i.e. inducing a mo-
re aggressive choice of market variables. Moreover, as total out-
put is reduced, and price-cost markup increased, the cost of adop-
ting a bargaining strategy (i.e. sharing the firm’s revenue with the
employees) increases considerably. Therefore, as long as workers’
compensation (under the monitoring strategy) is not too high, the
take-it-or-leave-it offers policy characterizes the collusion path.

To assess the robustness of this collusion possibility, an infi-
nitely-repeated game is considered and it is assumed that firms
adopt a trigger strategies'* punishment scheme. Therefore, on the

'2 The social optimum is ¢" = argmax TS (e, g (e)) = 5/13.

"> When the equilibrium effort choices are e; (¢, g, g;), they are set at 1/5 (a
- o).
4 For the definition of a trigger strategy, see TIROLE J. (1991), Chapter 6
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collusion path, firms play (M; M) and choose effort and output le-
vels so to maximize joint profits, until one firm decides to devia-
te and to adopt bargaining in the first stage. From the second sta-
ge of that period on, both firms play the SPNE (B; B) strategy
and choose effort and output competitively. The expected profits
from deviation are given by'>:

(21) HDEV — H(B;M) + 8 H(B;B)
1-6

where 6 is the common discount factor. For the (M; M) collusion-
path to be actually followed by both firms, the following condi-
tion must hold:

(22) M < 1_15 (H%;LAZ) _ 5[—[(3;3))

where 1% Wrefers to the different payoff arising from a collusi-

ve choice of 2nd and 3rd stage variables. Substituting the ex-
pressions for equilibrium profits when the disagreement point is
set at:

(I (0, ¢); 0)

it can be concluded that collusion is sustainable if the discount
factor of each firm exceeds a critical value & (a, A).

The critical discount factor depends both on the distribution
of Bargaining power and on the firms’ ability to monitor their em-
ployees. The & (a, A) function is negatively sloped since an in-
crease in monitoring efficiency determines a higher profitability
of the collusion strategy. On the contrary, an increase in the firms’
bargaining power shifts the §" (o, A) locus upwards, as deviating
becomes more profitable. However, for any distribution of bar-

!5 B = bargaining; M = monitoring. First symbol next to Il indicates own choi-
ce of each player; next symbol indicates other player’s strategy.
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GRAPH 4

CRITICAL DISCOUNT FACTORS
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gaining power, if monitoring efficiency (A) is sufficiently high, col-
lusion is sustainable even if firms are very impatient. The critical
discount factors obtained are on average lower than in the tradi-
tional Cournot oligopoly model (0.53). This result is due to the
fact that firms can choose the efficient effort level before taking
the production decision. This increases the payoffs along the col-
lusion path and makes deviations less likely to take place.

Graph 4 shows the critical discount factor function 6* (o, A)
when o € {1/2, 3/4, 4/5}.

4. - Conclusions

The works of Fershtman and Judd (1987) and Sklivas (1987)
have shown that, in equilibrium, owners are induced to modify
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managerial incentives in a way that diverts their firm’'s market-
stage decisions away from profit maximization. Within a similar
framework, this paper has analyzed the strategic effects of com-
mitting to a collective wage-bargaining process as a contractual
policy. It has shown that, under Cournot competition at the market
stage, the choice of negotiating the wage structure with the em-
ployees’ Unions can lead to an increase of the market share and
to higher profits when compared to an effort monitoring strategy.
This result holds if the distribution of bargaining power is ba-
lanced enough and if the monitoring system isn’'t perfectly effi-
cient. If this is the case, then the negotiation strategy characteri-
zes the unique Subgame Perfect Equilibrium of the oligopoly ga-
me. The results can be extended to a different specification of the
bargaining process, i.e. when a different disagreement point is de-
fined. Moreover, the equilibrium allocation is efficient with respect
to total social welfare. However, firms have the possibility to col-
lude on output and effort levels, as well as on the choice of the
contractual policy. If this were the case, both firms would adopt
a monitoring strategy. The consequent collusive equilibrium of the
game would then be sustainable even for low values of the inter-
temporal discount factor.

Further research on this subject could focus on discussing the
predictions of the model when firms’ decisions are strategic com-
plements (e.g. price competition): the basic results in the litera-
ture (Fershtman and Judd, 1987; Brander and Spencer, 1985; Ea-
ton and Grossman, 1986) show that, in this setting, it is no lon-
ger an advantage to behave more aggressively than one’s rival. It
could also explore different specifications of the bargaining pro-
cess and of the distribution of information within the firms.
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APPENDIX

1. - The Monopolist’s Choices

Anticipating it will produce:

_A-B+e
q(e)=—
a monopolist firm will choose:
eM = A-B or e _A-P
42 3

depending on its policy choice. Its profit level, depending on her
policy choice, will be:

(23) M =M

under monitorin

Y
(24) n’ = a% under bargaining

Raising its threat point, the firm would obtain

e, = AP 1‘23)2 (34 0)

Taking the differences between the two bargaining profits and
the monitoring one, the following conditions are obtained:
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(25) ME>n¥ ooas >
(26) M, >n" o> 12 3
mo = 42

2. - Proof of Proposition 1

Start by considering the profitability of a “bargaining devia-
tion”. Compare 1% M with ™ ™: if A = 1, then deviating is not
profitable (payoffs are equal only when o = 1); as A — 0, the th-
reshold o — 25/81; if o = 1, then deviation is always profitable
(with strict inequality if A < 1). The generic threshold for which
(B; M) > (M; M) is given by:

(27) (15-81)%
* M G G-y

Moreover, bargaining is a dominant strategy for both firms if:

549 9 -4\

(28) TR e
5 (15-8))

Note that, if (B; B) > (M; B) , then the (B; M) > (M; M) re-
lation holds as well, which proves the first part of the statement.
This condition is harder to verify than the

(IT;, > TT,)

one, proving the second part of the statement. Moreover:

. o 7 Y
(B;B) > (M;M) 1foc>(9_2l)
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Since this last inequality is the hardest to verify, it can be
concluded that if the bargaining equilibrium is Pareto optimal,
then it is a dominant strategy equilibrium as well. Finally, com-
paring workers’ equilibrium utility levels in the two symmetric
cases (B; B) and (M; M), the minimum bargaining power rela-
tion is given by:

(29) UBZUM@(I—OL)ZEM
5 (9-21)

3. - Proof of Proposition 2

Total surpluses in the two symmetric cases (B; B) and (M; M)
can be easily computed, and are equal to:

3

F 23 4 37
30 TS(@®) = "A-x)dx + == - — ===
(30) S J.O( 2 +77 49 98

and:

3 2
(31) 18(g") = [ 72+ (1= x)dx + on ( 2% J 45— 8)2

©9-202 \9-21) ~ 2(9-20)
By inspection:

_Qn2
LS8N 3Ty <1

2(9-20)7 98

4. - Proof of Proposition 3

Determine first the collusion output and effort levels. In the
third stage of the game, firms solve the optimization problem:
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2 2
e e
max |(A-q —q, —B+e)g——-+(A-q —q, - B+e)g -+
41,92 7\- 7\4
which yields the solution:
0 ife <e;
(33) qfk:<—A_ﬂ+ei ife =e.
i 4 i J
2 Y

Assuming that both firms produce positive amounts, they will
choose the same effort level. If both firms play Monitoring, the
effort level is:

1 1 A
34 M= - _ 2__ 2 -~ _
(34) e argmeax|:8(A B+e) ¢ :| 8—/1(A B)

This choice yields profits of (8 — A)™! (A - B)? for each firm. If
firms had chosen the bargaining strategy instead, they would have set

(35) e’ :argmaxa[é(A—ﬁ+e)2 —e2]=%(A—/3)

and obtained profits level of 1/7 o (A — B)? each. The critical bar-
gaining power that would ensure the profitability of the bargai-
ning strategy is

7

« M =50

which lies above the minimum bargaining power required by the
unions (unless A is very low, in which case the monitoring stra-
tegy is never profitable), thus making it impossible for the firms
to choose bargaining.
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