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1 Introduction

This paper studies a simple two-player alternating offers bargaining model in which one of the
players is allowed to destroy part of the surplus bargained over. This is a feature which can arise
in a number of circumstances, and that has been addressed to some extent by the existing lit-
erature. Wage negotiations between a firm and a union can trigger strikes, which disrupt the pro-
ductive process, thereby imposing per period costs on the firm (see [Fernandez and Glazer(1991)]
and [Haller and Holden(1991)]). Alternatively, one player could increase his opponent’s (op-
portunity) cost of rejecting an offer either by choosing who is going to be the next proposer
(as in [Kambe(1994)]), or by appropriately timing offers (as in [Perry and Reny(1993)] and
[Sakovics(1993)]). However, these models focus on each player’s ability to alter his opponent
cost of rejecting an offer, by performing actions which can be detrimental only in terms of one’s
opponent’s payoff; thus, such models consider a “money burning” activity for one or both play-
ers', thereby focusing on their ability to inflict side cosibn their opponent, without actually
damaging the object bargained over.

In contrast, there are instances in which - beside time preference considerations - disagree-
ment can result in the reduction of the size of the surplus to be shared. For instance, a worker
whose bid for a higher wage has been frustrated can be less effective in his job, and thus reduce
the firm’s profitability.

Such different approach is adopted in [Dasgupta and Maskin(1989)], where both bargainers
have “destructive power”, in the sense that they can actually destroy part of the surplus to be
shared. More recently, [Bush et al.(1996)] have modelled the bargaining with such endogenous
reduction of the pie in a strategic setting: here in case of disagreement one of the players can
perform a damaging action which increases the rate at which the pie shrinks. In this paper
| model destructive power in an alternative manner, allowing the harming player to destroy a
part of the cake. In so doing, | build on [Manzini(1996)]. There | studied how one player’s
commitment to a specific destructive action affects the equilibrium outcome, and showed that
(not surprisingly) destructive power increases the equilibrium payoff of the “harming” player.

Besides this quite intuitive result, there is the less obvious one that, contrary to the standard

1For a more general treatment of this class of models, see [Bush and Wen(1995)], [Avery and Zemsky(1994)]

and references therein.



[Rubinstein(1982)] model, the equilibrium sharesra vary monotonically with the discount
factor, which therefore has non-trivial effects on equilibrium payoffs. As | shall discuss more in
detail later on, variations of the discount factor have two conflicting effects on the equilibrium
partition, and in the limit as players become infinitely patient, the “harming” player manages to
get the whole pieregardless of how small his destructive power

However, in many real life negotiations exogenous commitment to destructive activities can
be either unlikely or unfeasible.In this paper | relax the commitment assumption, and model
a bargaining game with destructive power in which the “harming” player is allowed to choose
both whether or not to exercise his destructive power, and of how much. As it turns out, this
corresponds to a more flexible way of modelling commitment. Notice that the timing of offers
as modelled in [Rubinstein(1982)] can be interpreted as player’s commitment to an offer: since
no player can change his own offer before a certain amount of time has elapsedeHadto
bound to his proposal over that spell of time. [Perry and Reny(1993)] and [Sakovics(1993)]
have modified the basic setting by considering a “destructured” bargaining, in which players
can choose the timing of offers and reactions to those offers. This affects players’ cost of reject-
ing an offer, so that different timing structures correspond to a different degree of commitment
to a specific proposal. As an alternative to this approach, | propose to model a player’s commit-
ment as his ability to choose the level of destructive power he exherts. | show that in equilibrium
he can obtain a share whose size depends positively on his destructive power; furthermore, equi-
librium shares are non monotonic in the discount factor, and as the discount factor approaches
unity the harming player obtains the whole profits. Thus, as long as the player with destructive
power is free to choose a suitable “harming structure” (that is, a feasible sequence of credi-
ble destructive actions), it is possible to retrieve a result of the same nature of the model with
exogenous commitment, this time relying on a more realistic structure.

The paper is organised as follows: in the next section the model is introduced and solved
in Markov strategies. Section 3 contains a specific example of a harming structure. Section 4

solves for the equilibria in non-stationary strategies, and section 5 concludes.



2 Bargaining with destructive power

Consider the following simple extension of the two-player alternating offers bargaining game.

For the sake of argument, let our two players be a union (indexedmathd a firm §), engaged

in negotiations over the wage, determined as a share of the firm’s profits, normalised to unity.

Attimet = 0 (and at all even stages of the game) player 1 (the union) proposes a partition of the

available surplus. The firm can either accept, ending the game, or reject the offer. If the latter,

before the firm can propose a split, the union choosevhether or not to harm the firm, i.e. the

union can reduce the available profits of an amauat|0, 1] (which we will refer to as “harm”).

The game then moves to the following round, in which the firm makes a counterproposal; the

union can either accept it, ending the game, or reject the offer. In case of disagreement, the game

enters the following round of negotiations, in which it is the union’s turn to make a proposal,

and so oA. The union’s action space ¥ x C = [0,1] x [0,1]; clearly,¢ = 0 implies that the

union does not harm. Because of the non-stationary structure of this framework, for the moment

| focus on Markov strategies, that is strategies which are history independent, and that depend

only on thestateof the play: hence past actions influence current play only through their effect

on a state variable which summarises all the (payoff relevant) information. For our purposes, a

state is defined simply b, the size of the “pie” after it has been damageimes. Letc, be

the amount of damage which the union selectsithdime it harms; thenti, = 1 — 315 ¢i 1,

(with 1 = 1) which implies thatt,, 1 = T, — Cc,1. In other words, a state is characterized by

the actual size of the pie, which reveals how many times in the past the union has “hit”.
Recalling that a Markov perfect equilibrium (m.p.e.) is a profile of Markov strategies

which yields a Nash equilibrium in every proper subgame (see [Bernheim and Ray(1989)],

[Maskin and Tirole(1988)]), | can then claim the following:

Proposition 1 In a bargaining game of alternating offers in which the worker can harm after

every rejection of the firm, ifc< 62;"’:00”+i+162i vn, there exist two m.p.e., which | will call

2In this model the player with destructive ability (the union) is allowed to destroy part of the cake only after
his own offer has been rejected, not aftary rejection. This is assumed just for ease of exposition, since it
is possible to prove that harming after rejecting an opponent’s proposal - and before making one’ own - would
never be credible. See for instance [Avery and Zemsky(1994)], [Bush et al.(1996)], [Fernandez and Glazer(1991)],
[Haller and Holden(1991)].



“harming equilibrium” and “Rubinstenian equilibrium”, respectively, in which agreement is

reached immediately either on the “harming” equilibrium partition:
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or on the “Rubinstenian” equilibrium partition:
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where in each partition the first entry is the share received by the union, and the second entry

is the share received by the firm.

The above states that in a bargaining game of alternating offers in which one of the players
can choose the level of damage to the pie, two Markov perfect equilibria exists: in one, no harm
is ever committed, so that the Rubinstenian equilibrium results; in the other one, however, the
harming player achieves his maximum payoff, which is greater than the Rubinstenian and is
positively related to his harming ability.

Proof. The strategies that support the Rubinstenian equilibrium prescribe to the union al-
ways to propose a partitioti, accept any proposgt and anyx > i, reject any proposai< Vi,
and never harm the firm when rejecting; to the firm, always to propose a paytifiaocept any

proposak® and anyx > X}, and reject any proposalk< X;, wherey® is defined as:
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v =065 = (175175)
To specify the strategies that support the harming equilibriunx; [&t,) = (X;(Th), X} (Th))

be the m.p.e. partition in subgames starting with an offer by the union, defined as:

*
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Then the m.p.e. strategies for this equilibrium are for the union always to propose a partition

X*(T,), accept any proposst (T,,) and anyx > y;\(T,), reject any proposal < y;,(T,), and to
harm the firm after a rejection d, < 5Zi"°zocn+i+152i; the equilibrium strategy for the firm is



always to propose a partitiofi(,), accept any proposat(1,) and anyx > X (Th), and reject
any proposak < X; (1), wherey* () is defined as:

Y (m) = (Ya(m):yi(m)) =
1 .

o) 2 : :
_ o 5 . 62| - . 62 . 62|
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Then the proof is easily obtained using standard techniquesq, [5t) andXy (1) (Y (Th)
andY; (1)) denote the infimum and supremum equilibrium payoff to the union (firm) in sub-
games in which it is the first to make an offer when bargaining over a pie offgiz&hen,

the uniqgue m.p.e. partition can be retrieved by solving recursively the following system of

equations:
) >{ o= 8i(Thia) if Cnya #0 "
Th—OY(Th) if Ch1=0
Xl < { o= 31 (Toa) i Cnis 70 2
Th— Oyt (Th) if Chy1=0
Yt (Th) > Th — 8Xu(Th) 3)
Y (Th) < Th — OXu(Th) (4)
with
Xu(Th) + X (Th) <
Yu(Th) + Y+ (Th) 5)

Equations 1 and 2 state that whenever the pie is ofrgjzihe equilibrium share to the union
in subgames in which it is the first mover depends on whether or not the union harms the firm
if confronted with a rejection. If it does, the union can claim at least (at most) the actual pie net
of the present discounted value of the supremum (infimum) equilibrium share to the firm in the

following subgame, in which the two parties would be bargaining on a pie of size now reduced

7



to T4, 1 = T, — Cp11; alternatively, if the union decides not to harm, it will have to concede to the
firm at most (at least) the supremum (infimum) equilibrium share it could get in the following
period, in present discounted value terms, out of a pie of same size. Analogous interpretation
is to be given to equations 3 and 4, where however this time the pie does not change from one
period to the next. It is worth noticing that in subgames starting with an offer by the firm there
can never be a change in state. Finally, equation 5 describes the usual constraints on the sum of
the shares to each player not to exceed the size of the pie bargained over.

If the union decides not to harm, then it is easy to check that the above system of equations
yields Xy(1h) = Xu(Th) = ﬁrrn andYy(Ty) = w(m) = %T[n. Thus, the equilibrium payoff
pair coincides with the Rubinstenian solution out of a “pie” of sige hence never harming
carries immediate agreement on the partitr(sincemy = 1). Notice that this also implies
that in general, as soon as the union decides to stop harming, the game reverts to a “standard”
alternating offers bargain (from that period onwards), which will yield the Rubinstenian solution

out of a pie of reduced size. In fact, whenever the union chadsasubsequent change of the

state is no longer possible, since equations 1 and 2 above reduce to:

Xu(Th) > T — OY¢ (Th) and Xy (Th) < T, — Oy (Th)

which, coupled with 3 and 4, determine the equilibrium payoffs uniquely for a cake oftgize
Consider now the case when the union harms if the firm rejects his proposal. Again, equa-
tions 1 and 2 above can be reduced, so that the harming payoffs can be retrieved inductively

from:

Xu(Th) > T — 8T .1 + 8™Xu(Th1)
and

Xu(Th) < Ty — M1 + 8" Xu(Thy 1)

Thus, a strategy which prescribed to the union to hatmmes would yield:

z-1 i 522—1
Xu(Th) > i;(ﬂnﬁ —OTl114i)07 — 115

Thz > Xu(Th)

Sincettj > Oy, 14iVi (beingd < 1 andm,i > T,114Vi ), the above increases with Thus,

the union can attain its highest payoff by following a strategy which prescribes to maximize the

8



number of times the union damages the pie. Besides, notice that a strategy which prescribed
the union to harm for &nite number of times could never be supported in equilibrium, since it
would introduce a “deadline effect” which would make the union’s harming threat not credible.

In fact, suppose the union were to follow a strategy equal to the one which supports the harming
m.p.e. described by Proposition 1 except for the fact that the union harms when confronted
with a rejection only for the firsZ times, and after that it does not do it any more. Consider
now a node off the equilibrium path when the pie is of sigeand the firm has rejected the
union’s offer. Then, if the union followed its strategy and harmed, the union could obtain the
Rubinstenian share out of < 1z_1, whereas if it did not harm the union could obtain the same
share out of the greater pie_1.Then harming for a finite number of times is never credible.
More precisely, harming is never credible as long as the chosen harming structure (that is, a
sequence of destructive actions) is such that the finite sum of the damages exhausts the size of

the pie bargained over, that is if there exists a fihitsuch that:

N
1—Zq:0
=

wherec; is the amount of damage chosen by the unionith¢ime it harms. If the above
condition is satisfied, then there will be a “last” round, at a tifite when harming will no
longer be credible. The same is true whenever the union’s strategy presgrbes= cVi, j:
if harm is held fixed at a constant level throughout the play, there will be a limit to the extension
of the branch of the game tree corresponding to the “always harm” strategy of the union, since
at some point the pie will vanish completely. So there will be a “last” harming round, after
which there will be nothing left to bargain over. But then the same arguments as above apply
to show that harming is never credible (see [Manzini(1996)]). However, when the structure of
damages is such that only thafinite sum converges to the size of the pie, then itis in principle
possible to avoid such problem.

Consequently, from the above system one obtains

[oe]

%Mo) = XulT) = 3 (Tsi —Bn1141)8”

and recalling thatt,, 1 i = Thyi — Chyi 41, the expression fox(Tt,) follows; one can then pro-

ceed similarly to retrieve the other m.p.e. partitions stated above.



To conclude the proof, it is now needed to show that,iK ézfiocn+i+162‘ vn, harming
is indeed credible. First of all notice that as long as the harming structure is such that there is
no finite number of harms which exhaust the pie, the credibility problem implied by the dead-
line effect discussed above is not relevant. Next, consider the union when confronted with an
unexpected rejection from the firm when the pie is of gige;. By harming the union can
obtainy;,(T,) in the following period, whereas if it does not harm, play reverts to the Rubinste-
nian equilibrium, yielding the union a payoi%n'n,l, delayed one period. Thus, harming is
credible as long a8y} (T,) > %T[n_l, or

0 o)
115 (W+5Z)Cn+l+15 ) _—14—6”“ 1

which can be rearranged as

o 0
115 (Tfn 1—Cn+5Z)Cn+l+15 ) Z mnn 1
from which the credibility condition stated in the proposition obtains. ]

Proposition 1 establishes a class of harming equilibria, which exist if the harming structure
satisfies two conditions, namglg) it rules out deadline effects, aifll) the credibility constraint
is satisfied. The first requirement actually does not put any restriction on the behaviour of the
sequencgc };° ;, so that the union could alternate harms of any size, as long as they are strictly
positive. What is important is that there is no finNesuch that the sum of the firbt terms of
the sequence exhausts the pie. In contrast, the second requirement does indeed restrict somehow
the harming structure, since at any round harming is credible only if it is less than the sum, in
present discounted value, of all future damages. As it stands, our problem does not allow us
to restrict further the family of sequences which satisfy both conditions. In the next section |
identify one obvious candidate, which | use to exemplify the basic characteristics of the harming
equilibrium. Furthermore, notice that because of the deadline effect explained above, only the
two “extreme” payoff pairs can be sustained in equilibrium: in contrast with other results in the
literature, | do not derive a range of payoffs which can be sustained in equilibrium, but just two

equilibria.
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Proposition 1 has some interesting implications

Corollary 1 In the limit as players become infinitely patient, the union in equilibrium obtains

the whole profits, regardless of the size of the elemer{is Hf ,, provided that they are positive:

i, =2 ©

Notice that in the limit the credibility condition reducesgp< 1, Vn, so that one needs not
gualify the above statement any further. Moreover, | can state the following

Corollary 2 The m.p.e. shares do not vary monotonically with the discount factor

Proof. The result is proved fox;;; then, one can proceed similarly to prove the result for
the other shares. From Propositiornx] = Flé (1+ 37 0Ci+18%). Differentiating with respect

to the discount factor:

- ks 25 i (e 1))

It is straightforward to verify that

*

li 0
6@0 00 5 <
and
ox;,
li >0
a1 95

The first limit comes from the fact that &s— 1 the term first term in square brackets is positive,
whereas the second term approaches zero (since by hyp%tﬂggiézgml = 1); conversely,
asd — 0, the first term vanishes, whereas the second term is surely negative. %{iirise
continuous im, there must exist at least odeé such thaix;(d) is increasing id if & > &*, and
decreasing i if d < 8*. Thus, the equilibrium share does not vary monotonically with the
discount factor. ]

A variation of the discount factor brings about two contrasting effects on the cost of re-

jection: asd increases, the “Rubinstenian” cost of rejecting an offer decreases, with negative

3In [Manzini(1996)] | derived analogous results for a model in which the union is committed to destroy a fixed

amountc of the surplus bargained over.
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comparative statics effects on the payoff of the proposing player; on the other hand, an increase
in the discount factor raises the present discounted value of the sum of the sequences of harms,
which reduces the equilibrium payoff to the firm. Furthermore, there is no such “harming ef-
fect” for the union, who is the only player empowered with destructive ability in this model.
From the above discussion one can conclude that the “Rubinstenian effect” prevails for lower
values of the discount factor, whereas the “harming effect” is outweighing for higher values of

0; however, it is not possible to draw any inference as to the uniqueness of a threshold value of
the discount factor to determine which of the two effects prevails.

So far | showed how a player who is free to choose the degree of harm to inflict on the
object bargained over can exploit this ability to his advantage, without the need to commit to
destructive activities before-hand. This result holds provided the harming structure conforms
to two requirements (credibility and deadline effect), but the above discussion is still rather

abstract: the example of the next section aims at clarifying the results presented above.

3 Proportional harm

| now turn to a specific harming structure. Let the infinite sequence of harms planned by the
union in case of disagreement be'~1(1—a)},;, wherea € (0,1]. This implies that the
union damages each time the pie in such a way that it decreases at a constantiat®, after

harm. In fact, recall that, = 1— S ; ¢;; thus, in our example:

n 1—qgn
—1— 1—o)=1—(1— —a"
T=1-3 d1-0)=1- (- =a

so thatry = 1. Clearly, the greater i, the smaller the effect of harm on the hi&ince in this

casey” Cnyir102 =5 0™ (1—-0)d? = “ffla—g, proposition 1 predicts that in the harming

“Notice that the succession of harms need not be decreasing: one can readily check that whethgr or not

increases witl depends on whetheris smaller or greater thaﬁlj'r—l.
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equilibrium an agreement is reached immediately on the partition

. . 1-ad ad(l-9)
X = (x) = 1-ad?’ 1—ad?

Notice that, not surprisingly, as approaches unity, the equilibrium partition converges to the

Rubinstenian equilibrium, since harm becomes less and less effective. The m.p.e. strategies
which support this equilibrium are now defined with respect to

neq_ n+1 —
x(a") = (g (a);x¢ (o)) = (al(iagzé)’a +153(0:}62 6)>

and

y*(an) _ (y&(an);y;(an)) _ (an(_la—aga)7 G;E]-a_ag)>

Such strategies amount to sharing the surplus availaBllealways according to the same

proportions in each of the two types of subgames (those starting with an offer by the firm and
those starting with an offer by the union). The condition for harming to be credible is

n~11_q) < nq 2i >
a1 0()_62 a™(1-0a)d :>a—6(1+6)

which holds for sufficiently large values of the discount fa&tor

This harming structure shows very clearly how the union can exploit its harming ability to
increase the firm’s cost of rejection. The effect of imposing the sort of “proportional” harm
described above is actually equivalent to making the firm more impatient, since in effect it
lowers the firm’s rate of time preference frao da. In fact, notice that if we defind, =&

andd, = ad, the partition which obtains in equilibrium can be expressed as

( 1-9; 52(1—51))

xR *R xR
XT=( ) 1-5:5," 1— 0.0,

Xy 5 X

which is exactly the unique equilibrium partition of a “standard” alternating offers bargaining

+R
game in which players have different discount factors! Moreover, ce= —% <0,

SAlthough developed independently, this result corresponds in essence to that stated in [Bush et al.(1996)],
Proposition 2. This is not surprising, since in that paper destructive power is modelled as an increase in the pie’s
shrinking rate; although in my model destructive power consists in “chopping off” part of the cake, the example is

designed as to decrease proportionally the size of the pie harm after harm.
6Since by definitiora € (0, 1], in order for the above to be satisfied it has to be trueghé%—) < 1, which is

satisfied fors > —L5v5,
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for any given value od the equilibrium share to the union increaseda@nd thust) decreases:
the greater the (credible) rate at which the union can reduce the pie, the greater his payoff. Thus,
in order to maximize his equilibrium payoff, the union has to choose the smalledtich
satisfies the credibility constraint, so that it will set= 6(1—%@, yielding the equilibrium payoff
pair will be x* (ﬁ) =(5,1-9)".
Regardless of the size df it is straightforward to check that, as predicted by Corollary 1,
in the limit as the discount factor approaches unity, the union obtains the whole of the profits.
Moreover, Corollary 2 is also confirmed, since one can easily check that the equilibrium shares
do not vary monotonically with the discount factor, as shown in Fi@®e In this case shares
are represented on thex A domain,not the C x A domain, whereA = {aja € (0,1]} and
A{3]5 € (0,1)}°. In fact, consider the union’s equilibrium share. Then:
a(x)  o(ad—25+1)
> (1—0d2)2

The expression in brackets at the numerator has two distinct real fgts; 1=,

of which only one is admissible. Consequenﬂ%‘? <0if < =vl=a Val_“ and% > 0 if
5> 1-v1-a
=

Notice that the functioﬁ% is continuous over the domain, since it admits a discontinuity
_ 1
ford=—>1
Then, the above represents an easy “harming rule” which enables the harming player to

maximize his payoff.

’[Bush et al.(1996)] obtain a similar result in their Corollary 1.
8Notice however that in the degenerate case when0, the non-monotonicity result does not hold any longer.

This case is anyway of no practical interest, since for such low value$iafming is not credible.
9Thusa = 1 corresponds to = 0.
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4 Non-stationary equilibria

If we now turn to non-stationary strategies, we can retrieve for this model results analogous
to those that are now standard in the literature on “money burning” bargaining models, which
predict the existence of a range of subgame perfect equilibrium payoffs. The type of strategies
which can sustain multiple equilibria depend in fact on the existence of just the two “extreme”
equilibrium payoffs; they can be used to define two different regimes of play - supported by
the strategies defined in Proposition 1 -, one in which the harming player never harms, and in
which the bargainers obtain the bilateral monopoly payoff (so that the union receives its “worst”
wage); and another one in which the harming player always harms when faced with a rejection,
which sustains the “harming” equilibrium payoff. Then, consider the following strategies: both
the union and the firm conform to offering a wage within the “worst-best” range, and punish the
opponent who proposes a different wage by reverting to playing according to the regime that
yields the extreme equilibrium which is less favourable to the deviator. Then, one can verify

that such strategies support the followtfig

Proposition 2 In a bargaining game of alternating offers in which the worker can harm after
every rejection of the firm, if,c< 852 Cn1i18% VN, then any partition which yields the union

awage W € [X, x| can be sustained as a subgame perfect equilibrium of the bargaining game.

Further, as in other models belonging to the money burning literature, in this model the
existence of the two extreme equilibria is enough to guarantee also inefficient equilibria, as

established in the following:

Proposition 3 For any finite integer N, if ¢ < 6zi°°zocn+i+162i Vn, then there exists a dis-
count factord such that ford € [8, 1) every partition which yields the union a wagec
[?“N, 1- 16{,—?;3] can be sustained as a subgame perfect equilibrium of the bargaining game in

which agreement is reached after N periods.

Proof. Strategies that can support this equilibrium are for instance: for the firm, for the

first N periods, the union (firm) asks for the whole profits and rejects any offer which yields

10see [Avery and Zemsky(1994)] or [Bush and Wen(1995)].
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less than the whole pie, and the union never harms after a rejection; after N periods, the union
(firm) offers a wagew, rejects all wages below (abows) accepts all wages above (below,)
and the union harms after its own offer has been rejected. If one of the players deviates, then
in the following round play reverts to the strategies which support the worst equilibrium payoff
for the deviator.

The proof follows standard arguments (e.g., see [Holden(1989)]). To simplify the notation,
let us re-define the partitiong (1) = (x;j(l);x’;(l)) andy* (1) = (y;j(l);y’;(l))as (Wy, 1 —
wy) and (wg, 1 — wys ), respectively, wherevs = dw, = 1 —ws; = 1 — dw,. Now, consider a
deviation by the firm. If it were to deviate in the first period, then play would revert to the
harming equilibrium, yielding the firm a payoff of-dw;. Thus, it will not be profitable for the
firm to deviate as long a® (1—W) > (1 —wj ), where the term on the |.h.s. is the firm’s payoff
from sticking to its equilibrium strategy. The above can be rearrangesd<ad — & N(1—
ws) = 1— 8N (1—3wy), which establishes the upper bound of the range in witishallowed
to vary. Further, notice that the condition required for deviations in periods other than the
first not to be profitable are less stringent. For instance, by deviating in the second period the
firm would obtain 1— w in the following round, so that such deviations is not profitable if
N(A—W) > (1—wy),orw<1—8 N(1—wy). But1—-8 N(1—wy) > 1- 8" N(1—dwy)
if &(1—wy) < (1—93wy), ord < 1. Then, one can proceed analogously to verify that the wage
level which makes deviations not profitable is greater the further down we move along the game
tree.Consider now the union. A deviation in the first round of negotiations would trigger play

to revert to the Rubinstenian equilibrium in the following period, yielding the union a payoff of

%
(1+9)’

which is also the condition for a deviation in the second period not to be profitable. Consider

X,

so that a deviation will not be profitable as Iong@%— < 3NW, or w > SN(1—+6) s

now a deviation in round 3: this will not be profitable as longd8ws > (1+6) = W> 6N(14+6)

where & < ; then one can proceed in a similar fashion to verify that, as for the firm,

N(1+9) 6N(1-|-6)
the condition required for deviations in periods other than the first not to be profitable are less

stringent the later the deviation.

Next, Ishowthat[g,ﬂ,l (1 4| is non empty. Indee(%

can be rearranged as

<1-3"N(1-dx)

1+6)

1 1-—dwy 1 Wi
J— —_ pr— —_ >
1 N1+ N1 ! N(1+d) oN-1- 0
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1+ 75 (1- 83 20G+18") -0
(11 9) N1 =

NMIL+8)-1-8 837 C, 167 -0
ON(1+0) MN(1+96) ~

(1+8) (1Y) -&° Z}q@” <0=
i=

[oe]

(1+8) (1-8V) < 53%(:”152

Now, note that 6< 857> ¢i118? < 1, and the higher the value of the discount factor, the closer
the r.h.s. of the above inequality gets to unity (recall @i(é;.‘bq+12i = 1). Then, for any given

finite N, as the discount factor approaches unity:

00

: _sNy 53 v
e|_>|Ln1(1+23) (1-3%) -9 i;c.ﬂé 1

so that the above inequality is always verified. ]
Figure 2 reports simulated values fdr+ 0) (1— 6“): for any value ofN one can corre-
spondingly find a value of the discount factor high enough as t@ilsebd) (1— 6”) as close as

chosen to unity.

19



20



0.95

0.97

’
(AARIIAD
GRRARN &
BO0ROOR00 2
QOO
AP0, ™
WAAAIICEA NI X, o
AN .
AKAH A A HIAS NI —
| N SAN

5001

21



5 Concluding remarks

In this paper | have shown how the ability to destroy the surplus bargained over can be suc-
cessfully exploited by the harming player to increase his equilibrium payoff, since destructive
actions in effect increase one opponent’s cost of rejecting an offer, which grows with the dis-
count factor. In order for this result to obtain, there is no need to resort neither to “forcing” a
player to a specific action in case of disagreement, nor to a repeated game structure, as long as
the harming player is free to choose a sequence of harms. | argued that the latter is indeed an
alternative form of commitment. Recent literature has modelled commitment either as a time
frame for offers and counteroffers, or as a cost on one’s payoff for conceding on different agree-
ment from the one previously put forward. In my approach, the harming ability of one player,
which modifies the pie bargained over, is the mechanism which increases one opponent’s cost of
rejecting an offer. As shown in the example, the net effect amounts to increasing the opponent’s
rate of time preference (by reducing his discount factor). The same effect would be produced
by increasing the time span between subsequent offers by the harming player. However such
“Rubinstenian” commitment works in favour of the committed player only if he happens to be
the first mover in the bargaining game: for the responding player, the “slower” the bargaining
(or the smaller the discount factor), the greater the degree of commitment, the smaller the pay-
off. My approach to modelling commitment brings about an obvious though different result:
regardless of whether the harming player starts negotiations as a proposer or as a responder,
the greater the commitment achieved through destructive power, the greater the payoff to the
committed player.

The model introduced in this chapter possesses at least two appealing features. On the one
hand it justifies the intuition that bargaining power increases with the ability to inflict a cost on
one’s opponent even in a simple “one pie” bargaining game. On the other hand, compared to
repeated bargaining games - which generally predict a continuum of equilibria even in stationary
strategies (see [Muthoo(1995)]) - it has the advantage of singling out just two m.p.e.. These are
supported by an “all or nothing” strategy from the harming player which seems to us simpler
and consequently more compelling for applications, since it requires the harming player to carry

out his threat either never or every time.
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Still further work is needed. The nature of some kinds of negotiations (most notably wage
bargaining) calls for the modelling of repeated interactions; the analysis of a repeated play of

my model seems therefore an extension worth pursuing.
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