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Abstract

Authors who consider efficient bargaining on the labor market predominantly focus on the
Nash-bargaining solution. It seems, however, that actual labor market negotiations between an
employers’ federation and a labor union are often characterized by mutual concessions, which
may be accounted for by an application of the Kalai-Smorodinsky solution to labor-market
negotiations. Correspondingly, we investigate how a government can influence the
equilibrium on the labor market by changing the reservation wage when the equilibrium is
determined by the Kalai-Smorodinsky solution. We find that the induced employment effects
may differ substantially when compared with the Nash bargaining solution. Hence,
substituting the Kalai-Smorodinsky by the Nash bargaining solution is not innocuous, when
actual negotiations are characterized by mutual incremental concessions.
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1 Introduction

In view of substantial unemployment in most OECD countries, governments aim at
increasing employment. Among others, various policies target at the difference be-
tween the net real wage of the low income groups and real compensation payments
that accrue to the unemployed. These compensation payments encompass a variety
of monetary and non-monetary benefits, depending on the specific institutions of the
labor market, the tax system, the social security system etc. Taken together, these
benefits, which may also include income earned in the shadow economy, determine
a net real reservation wage below which laborers are not willing to give up leisure.
Hence, for reasons of incentive compatibility, there must be a minimum wage differen-

tial between the low-income wage rate and the (all inclusive) unemployment benefits.

It seems plausible, that a reduction in the reservation wage will increase employ-
ment. Yet, any change of the reservation wage plausibly affects the market wage; and
the sensitivity of the equilibrium wage rate with respect to the reservation wage hinges
on the particular institutions of the labor market: How and when are equilibrium
wages determined? If they are negotiated, who are the negotiating parties? What is
their respective bargaining power during negotiations? And most importantly, how
is the conflict ultimately settled? All of these institutional features arguably affect
the speed and the extent of wage adjustments when public policies interfere with

parameters determining the reservation wage.

In this paper we investigate the responsiveness of the equilibrium wage on changes
in the reservation wage. In order to achieve this, we do not scrutinize the different
channels through which a government may manipulate the reservation wage, but
take the reservation wage as a policy variable of its own. Clearly, as long as the
equilibrium of the labor market is established on the labor demand curve, any decrease
in the reservation wage unambiguously leads to an increase in employment, provided
that labor demand is decreasing. Thus, when labor market institutions are best
described by, for example, the right-to-manage or the monopolistic-union model, a
more restrictive social policy unambiguously results in lower wages and thus higher

employment.



Yet, if we believe in the efficiency of our labor market institutions, 7. e., in the
rationality of the bargaining parties, these labor market models are somewhat unsatis-
factory as they lead to inefficient outcomes, which leave some scope for renegotiations.
Also from a positive perspective, we may actually question whether labor market ne-
gotiations between an employers’ federation and a labor union are best described by
the right-to-manage model or the monopolistic-union model. Rather, it seems that
these negotiations are better represented by a bargaining process in the course of
which each party makes concessions with respect to its initial claim. Both parties
gradually reduce their claims until an agreement is reached eventually. There is little
reason to believe that both parties forego any potential gains, i. e., that the outcome

will be inefficient.

For these reasons, the descriptive (and hence explanatory) power of labor market
models yielding efficient outcomes as the resolution of the labor-market conflict seems
to be quite high for some OECD labor market institutions. Given this, efficient labor
market models should be seriously considered in public finance analysis. McDonald
and Solow (1981) were the first to study efficient bargaining in labor markets. Their
focus was on the Nash bargaining solution (Nash, 1950) but they also considered the
Kalai-Smorodinsky solution (Kalai and Smorodinsky, 1975) as an interesting alter-
native. However, to the best of our knowledge, the subsequent literature in both
labor economics and public finance has exclusively studied the Nash bargaining solu-
tion, taking it as the representative for an efficient labor market outcome.! Part of
the popularity of the Nash solution may be due to its analytic simplicity. However,
while the Nash bargaining solution is characterized by the property of independence
of irrelevant alternatives, other solution concepts are characterized by monotonicity
properties which may be very appealing as well. In this context, the predominant con-
cept is the Kalai-Smorodinsky solution, defined by equal proportional concessions of
both parties, a feature which well reflects actual labor market negotiations in several

countries.

Correspondingly, in this paper we investigate the responsiveness of the Kalai-

'For recent contributions see Pissarides (1998), Fuest and Huber (2000), Garino and Martin
(2000), Vannini and Bughin (2000), Petrakis and Vlassis (2000) and Strand (2002).



Smorodinsky solution with respect to changes in the reservation wage. We show
that the comparative statics results for the Nash bargaining solution and the Kalai-
Smorodinsky solution differ, and may even differ qualitatively, although both solutions
yield Pareto efficient outcomes and under specific circumstances even induce identical
outcomes. In particular, while a lower reservation wage unambiguously leads to higher
employment (and to a lower wage rate) for the Nash bargaining solution, the same
policy may have an ambiguous employment effect for the Kalai-Smorodinsky solution.
Indeed there are specifications of the utility and production functions where a higher
reservation wage leads to a higher employment level. Such a perverse effect may
represent the exception rather than the rule if one restricts to standard utility and
production functions frequently used in applications. However, in the universe of
functions satisfying the standard differentiability and concavity assumptions a positive
employment effect is not a pathological case. This shows that the Kalai-Smorodinsky
solution cannot simply be substituted by the Nash bargaining solution on grounds of
tractability, when actual labor market negotiations call for an application of the Kalai-
Smorodinsky solution. Otherwise one may easily obtain distorted employment effects,
and hence may derive biased policy recommendations. This finding is also backed by
the analysis of two other bargaining solutions, the egalitarian bargaining solution
proposed by Kalai (1977), where parties achieve equal gains over the disagreement
point, and the equal-loss solution proposed by Chun (1988), which is defined by
equal concessions. Again, the same ambiguity of the employment effect arises. As a
consequence, the choice of a bargaining solution is far from being innocuous since the

comparative statics effects may differ substantially.

The outline of the paper is as follows. In Section 2 we introduce the labor market
model and define the Kalai-Smorodinsky solution for the resulting wage bargaining
problem. Section 3 contains the comparative statics results for the Kalai-Smorodinsky
solution which we compare with the corresponding effects for the Nash bargaining
solution in Section 4. Finally, Section 5 concludes. All proofs are in Appendix A and

a discussion of other common bargaining solutions can be found in Appendix B.



2 Equilibrium of the Labor Market

On the supply side of the labor market, there is a labor union representing all N
laborer households, which we assume to have identical preferences. Each household
is either employed at the full regular working time or has no job at all. An employed
household receives a wage income equal to the net (real) wage w and obtains a corre-
sponding utility level of v(w), where v : R, — IR is the household’s utility function.
An unemployed household, however, attains some fixed utility from the consumption
of leisure and unemployment benefits, say v. We assume that v is twice continuously
differentiable with v" > 0,v” < 0, and that there exists w > 0 with v(w) = v. Hence,
w := v () is the reservation wage below which no household is willing to work.
That is, labor supply equals zero for all w < w, equals N for all w > w, and is
indeterminate, 7. e., L € [0, N] for w = .

Let a labor union act in accordance with its members’ preferences. To be spe-
cific, assume that the labor union maximizes the sum of its members’ utilities, or

equivalently its representative members’ expected utility:
Uy(w,L) = Lv(w)+ (N —L)v,

where L denotes the number of workers who eventually find a job. Differentiation of
the union’s utility with respect to w and L, holding the level of U; constant at, say,
uy, shows that the union’s indifference curves are downward sloping whenever w is
above the reservation wage w:

dw o v(w) -

— = — <0.
dL vy = Lv'(w)

On the labor demand side, there is an employers’ federation acting on behalf of

all firms’ interest, that is, it seeks to maximize firms’ aggregate profits
Uy(w,L) = f(L)—wL,

where f : IRy — IR, is the firms’ aggregate production function. We assume that f is
twice continuously differentiable with f(0) =0, f' > 0, f'(L) — oo for L — 0, f” < 0,
and f(N)/N < w. Differentiating the employers’ profits with respect to w and L,

4



holding the level of U, constant at us, reveals that their indifference curves (firms’
iso-profit curves) are increasing in L until f'(L) = w, and decreasing afterwards:

doj L) —w

dL | Uy=uy L '
Note that w = f’(L) characterizes the aggregate inverse labor-demand curve, the

slope of which is f”(L) < 0.

The Wage Bargaining Problem

In this paper we consider bargaining problems on the labor market when both the
wage rate and the employment level are negotiated between the labor union and the
employers’ federation. An abstract two-party bargaining problem is characterized by
a tuple (S,d), where S C IR? is a set of feasible utility allocations and d € S is the
disagreement, dispute, or break off point, which is the outcome of the bargaining game
if the parties fail to agree on a utility allocation in the feasible set. More precisely, d
represents the utility the parties receive during the dispute (in the context of a time-
preference model) or the utility they receive in the event that the bargaining process
breaks down (in the framework of an exogenous risk of breakdown).? In our case of
wage-employment bargaining we naturally assume that the disagreement point is the
utility allocation obtained when all workers are locked out, are at strike, or obtain a
job in an other industry (depending on the particular context/interpretation). The
wage bargaining game (.5, d) is then given by d = (U;(w,0), Us(w,0)) = (Nv,0) for
arbitrary w > 0 and

S ={uecR*|u<U(w,L) for some w, L,with 0 < w,0 < L <N, and U(w, L) > d},

where U(w, L) = (Uy(w, L), Us(w, L)). That is, the feasible set consists of all utility
allocations that are dominated by an individually rational utility allocation which can
be achieved by an agreement on some wage rate and employment level.> Standard

assumptions on a bargaining game (5, d) are that S is convex and closed, that the set

2For more details confer Binmore, Rubinstein, and Wolinsky (1986).

3A utility allocation u € S is individually rational if u > d.



of individually rational utility allocations {u € S|u > d} is bounded and that both
parties have a strong incentive to bargain, i. e., that there exists u € S with u; > d; for
i = 1,2. In Appendix A we prove that the wage bargaining game we defined indeed

satisfies these assumptions.

A solution on a class of bargaining problems B is a mapping ¢ : B — IR? such
that £(S,d) € S for all (S,d) € B. Many bargaining solutions have been studied in
the literature (for an overview see Peters, 1992), the most prominent one being the

(asymmetric) Nash bargaining solution (see Nash, 1950), defined as
¢V (S, d) = argmax {(u1 —dy)"(uy — do) T |u € S u> d} , (5,d) € B,

where p € (0,1) denotes the bargaining strength of party one.* The Nash bargaining
solution is often used in applications due to its analytical tractability. However, there
are several other bargaining solutions with appealing properties selecting a different
efficient outcome than the Nash solution. In particular, we believe that from a de-
scriptive point of view the result of wage negotiations is better described by bargaining

solutions that are based on some principle of proportional gains or concessions.

Hence, in this paper we assume that the outcome of labor market negotiations
is determined by the solution concept introduced by Raiffa (1953) and Kalai and
Smorodinsky (1975), KS-solution henceforth. The KS-solution is characterized by
equal proportional concessions of both parties from their respective maximally at-
tainable utility levels. More precisely, for a given bargaining problem (S, d) define the

utopia point u* = (uf,ul) by
u; = max{u; |u € S,u; > d; for j #i} i=1,2.
The KS—solution is then given by

55(S,d) = d + MNu* — d),

4More precisely, p reflects either asymmetries in the bargaining procedure — for example, the
time which elapses between i’s reaction to j’s proposal and the next instant in time at which i
proposes to j — or asymmetries about the environment — for example, different estimates of the
probability of an exogenous breakdown of the negotiations. For more details, confer again Binmore,

Rubinstein, and Wolinsky (1986).



where A = max{\ € R|d+ A(u — d) € S}. If we define the KS-curve as the set of
utility allocations u > d with

*

Uy = do +
2 2 'Ll;{—dl

(Ul - dl) )

and the Pareto—curve as the set of Pareto efficient utility allocations, then the KS—
solution is the intersection of the KS— with the Pareto—curve.’ In the (w, L)-space
the feasible part of the KS—curve is implicitly given by®

U;-dz

UQ(’LU,L) = dg + (Ul(w,L) — dl) . (1)

UT — dl
while the Pareto—curve is the set of (w, L) with U(w, L) > d for which both parties’
indifference curves are tangent to each other, i. e.,

v(w) — v ,
—— = w— f(L). 2
o 7(r) £
In order to determine the utopia point, we first calculate the maximal utility
level the employers’ federation may obtain when the utility of the labor union is at

least d;. That is, we solve

max  Us(w,L) s.t. Uj(w,L)>dy = Nov.

w>0,0<L<N
It is immediate to see that the constraint is binding at the solution, U; (w, L)—Nv = 0,
and hence, given our assumptions on f, the unique feasible utility allocation most
favorable for the employers’ federation is induced by the pair (w, L) with 0 < L =
f7Hw) < N so that (dy,u3) = (Nv,Us(w, L)). Similarly, the individually rational
utility level most favorable to the labor union is achieved by the pair (w, ﬁ) which
solves

max  Uj(w,L) s.t. Us(w,L) >dy=0.

w>0,0<L<N
It is straightforward to see that firms are left with zero profits, i.e., f (f}) = L.

Moreover, (w,ﬁ) must be Pareto efficient, i. e., eqn (2) is satisfied.” The resulting

Su € S is Pareto efficient, if there exists no v’ € S with v/ > u and v’ # w.

8Subsequently we restrict our attention to the feasible part of the KS—curve.

"To see this observe that the constraints 0 < L < N are not binding at the solution L since
Ui(w,L) > dy for w = f(L)/L and Uy(w,N) < dy for w = f(N)/N because f(N)/N < w by

assumption.



utility allocation is given by (uj,dy) = (uf,0) = (Ul(zb,f/),Ug(w,fL)). i From the
definitions of (@, L) and (i, L) it should be clear that d; = Uy(w,0) = Uy (@, L) for
all L and w and that dy = Us(w,0) = Uy(ib, L) for all w must hold.

Now, substituting for u, ug, u*, and d, the KS— and the Pareto—curve in (w, L)-
space are given by the set of points (w, L) that are individually rational (U(w, L) > d)
and satisfy

respectively. Observe that individual rationality immediately implies that w > w.
Egs (3) and (4) represent an equation system, the solution of which are the wage and
the employment level negotiated by the labor union and the employers’ federation.
In order to reduce the notational effort we continue to use w and L for the negotiated

wage and employment level.

If we treat the wage as a function of employment, then both curves are the graphs
of well defined differentiable functions as we will show now. For the KS-curve this can
be seen immediately. Implicitly differentiating the KS-curve with respect to w and L
we obtain that the KS-curve is decreasing in L for (w, L) close to the Pareto-curve,

in particular at the point of intersection of the KS- with the Pareto-curve:

_ [f’(L) — w] [U(lf)) T)} [f([_/) — 71)[_/} [v(w) — 17]
$1=0 L ([U( ) —o]L+ [f(L) - wi}vf(w)>

dw
dL

< 0. (5)

=

Concerning the Pareto-curve it is straightforward to show that for all L € [L, ﬁ]
there exists a unique w = w(L) > w such that (w, L) satisfies eqn (4) (see Appendix
A). w(L) is increasing in L for L € (L, L], which follows from an application of the
implicit function theorem:

dw L)W W) L) (w)

w'(L) = dLlps=0 0" (w) (v(w) —v)  v"(w)(w— f/(L))

> 0, (6)

for all L € (L, L) and lim;\ 7 w'(L) = oo. Therefore, there exists no L > L such that

(L,w(L)) is individually rational for the employers’ federation. Hence, the Pareto
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Figure 1: The KS-solution in (L, w) space.

curve is given by the set of points (L, w(L)), where L € [L, L] and geometrically lies
between the inverse labor demand curve, characterized by w = f’(L) and the firms’
zero profit curve characterized by w = f(L)/L. Since the Pareto curve originates at
(L, w) — the equilibrium of a competitive labor market — wage-employment negotia-
tions lead to both a higher wage and a higher employment level than for a competitive

labor market — and so must the wage share, defined as w := wL/f(L).®

The KS and the Pareto curve, as well as the resulting market equilibrium are

illustrated in Figure 1.

8This conclusion depends however on the implicit assumption that the economies we compare
feature the same production technologies. This assumption may be questioned, though, for it seems
that labor market institutions and production technologies are not independent of each other. Rather,
empirical evidence suggests that there are specific combinations of labor-market institutions and
technologies all of which lead to about the same wage share, as this number is roughly constant

across most OECD countries.
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Figure 2: The KS—solution in utility space.

We will now scrutinize the shape of the Pareto—curve and the KS—curve in the
utility space. Since we already know that the KS—curve is a straight line through d in
the (u1,us)—space, it remains to investigate the properties of the Pareto—curve. The

Pareto efficient utility allocations (uq,us) are given by

uy = Uy(w(L),L) = L(v(w(L)) —v) + Nv, (7)
uy = Us(w(L), L) = f(L) —w(L)L, (8)

where L € [L, L]. Eqn (8) implicitly defines L as a function of uy. Implicitly differen-
tiating eqn (8) with respect to us, 0 < ugy < ub, gives
1 v'(w)
L(up) = =
() = S e = Lw(D) ~ 7= v(w) = Lo (Do) ~

where we have written L = L(us),w = w(L) in order to simplify the notation. The

Pareto—curve is the set of all points (u(u2), ug) with
uy(ug) := Uy (w(L(uz)), L(uz)) = L(us) [v(w(L(ug))) - @] + Nuv,

10



and we can determine the first and second order derivative of u(uz) as

uy(uz) = L'(up) [o(w) — v + Lo'(w)w'(L)] = —v'(w) <0, (9)
ui(ug) = —v"(w)w' (L)L (ug) < 0, (10)

where again L = L(uy) and w = w(L). Hence, the Pareto curve is strictly decreasing

and strictly concave in the utility space, as shown in Figure 2.

3 Comparative Statics

We first analyze how the negotiated employment and wage levels change with respect
to the reservation wage w, or equivalently, with respect to the reservation utility v.
This enables us to scrutinize the sensitivity of the equilibrium of the labor market
with respect to changes in the reservation wage, or more generally with respect to

public policy. To this end we rewrite eqn (3) as
(f(L) =wL) (uj = Nv) = (v(w) —v) Luj. (11)

Eqgs (4) and (11) implicitly define w and L as functions of ©. In order to differentiate
eqs (4) and (11) with respect to v, we need to know the effect of a higher reservation
utility level on the utopia point, u*.

With a slight abuse of notation we write (u},u}) = (Ul(w,ﬁ,@), Us(w, L, v)).
Recalling that (1w, f/) and (w, L) are the maximizers of U; and U, respectively, subject

to individual rationality, we conclude that

du’{ 8U1 N ~
dv oV (. L, v) T 0,
dus Uy, - _ L
dv v (@, L,3) V' () =Y

by the envelope theorem. Now, using this result % = N and % = 0, differentiation

of the KS— and the Pareto—curve with respect to v yields

dL

aip Qa2 9 b
dw o

Q21 QG22 do 1

11



where

a = (up = dy) (52 = F(1) >0, @iz = L(uf — dy + upo/(w)) >0,
ag = v'(w)f"(L) <0, ago = —v"(w) (w— f'(L)) > 0,
bee ) U (L) —wL) Lt L > 0.9

Solving this for the desired derivatives we obtain

dw 1
% = E (Clll — (Iglb) > 0, (12)
dL 1
% = E (aggb — CL12) s (13)

with Dy := ay1a99 — a12a9; > 0. While a higher reservation utility leads to a higher
wage rate, the corresponding employment effect is ambiguous. Graphically, in an
(L, w)—diagram an increase in the reservation utility (wage) shifts both the Pareto—
curve and the KS—curve upwards. That is, for any given employment level L both the

corresponding wage rate on the Pareto—curve as well as on the KS—curve increases:

dw (f(L) —wL)L — Luj — Ll_;“fj‘?w_)ﬁ
— = — — > 0,
dv | 4, —o L(u; — Nv) 4+ Lujv'(w)
L const.
d—w = — L > 0
L (1) B
L const.

As both curves shift upward, a clear-cut increase in the bargained wage emerges.
The employment effect, however, is unclear, just as our analysis shows. For many
standard utility and production functions it will be positive. However, these func-
tions are mainly chosen for mathematical convenience and it is impossible to justify
them empirically. If instead one considers the whole class of utility and production
functions that satisfy our assumptions, a positive employment effect is by no means
a pathological exception. For any given utility and production function generating a
negative employment effect we can modify the utility function on some closed inter-

val such that it still satisfies our assumptions and such that the employment effect

v(w)—70

v(w)—v

9That b is positive can be seen from eqn (11): L(f —wL) = Lu < Luj.

12



is reversed. In fact there exists a continuum of these modified utility functions. In
Appendix A we provide such an example of a utility and production function where
a higher reservation wage/utility level leads to higher employment.

This comparative statics effect is a notable result. It never occurs under the

Nash bargaining solution as we will show in the following section.

4 A Comparison with the Nash-Bargaining Solu-
tion

In this section we contrast the comparative static effects of the labor market when the
wage rate and the employment level are determined according to the KS—solution with
those of the most popular solution concept in labor economics: the Nash-bargaining
solution. We shall see that although both equilibrium concepts induce a Pareto effi-
cient outcome and may in some cases (e. g., linear utility) lead to the same equilibrium
outcome, their comparative statics results differ in a significant way.

For the (asymmetric) Nash bargaining solution the negotiated contract is ob-

tained by solving

max  [Ui(w, L) — di]" [Us(w, L) — dy) ™" = [L(v(w) —0)]"[f(L) —wL]'™",

w>0,0<L<N
where the weight p € (0, 1) reflects the distribution of bargaining power between the
union and the firm. The two first-order conditions of this optimization problem yield

the Pareto (or contract) curve, given by eqn (2), and the Nash curve, given by

w=pn? . (14)

The Nash bargaining solution thus induces an agreement on the contract curve, eqn
(4), where the wage rate equals the weighted average of the marginal and average
productivity of labor.

Implicit differentiation of eqs (4) and (14) with respect to v yields

o g (P ) s,
o _ 1 _
@~ D,

13



where Dy := (w— f'(L))v"(w) [“W + (1 —p)f"(L)| —v"(w)f"(L) > 0. Hence,
any increase in the reservation utility (wage rate) leads to a higher negotiated wage
and reduces employment.

Contrasting this observation with our comparative statics results of the KS—
solution, we arrive at the following result. Although both the KS— and the Nash-
bargaining solution induce a labor market equilibrium on the Pareto curve, an increase
in the reservation utility (wage rate) leads to a lower employment level under the Nash
bargaining solution, but may possibly lead to a higher employment level for the KS—
solution. Under both labor-market equilibrium concepts a higher reservation wage
induces a higher wage rate.

It is important to note that the ambiguity concerning the employment effect is
not an anomaly of the KS—solution. In Appendix B we show that the same ambiguity
arises for two other well known bargaining solutions, namely the egalitarian solution
introduced by Kalai (1977) and the equal loss solution introduced by Chun (1988).
Since our analysis therewith has covered the most prominent bargaining solutions we
can safely conclude that the Nash solution is exceptional in giving the clear prediction
that the employment level decreases with the reservation wage. Observe that this is
due to the fact that the Nash—curve, eqn (14), is independent of the reservation utility
while the corresponding curves for the other bargaining solutions always shift with a
change in the reservation utility.

Given that the predictions obtained for the Nash solution may be qualitatively
different from those obtained for other standard bargaining solutions, our results
should be taken as a serious warning against a routine application of the Nash bar-
gaining solution in models of labor market negotiations on grounds of tractability.
Contrary to what is sometimes suggested in the literature, an application of the Nash

bargaining solution is not without loss of generality.

Linear Utility

Finally we scrutinize an interesting limiting case, which we have ruled out so far: the

case when an employed worker’s utility is linear, v(w) = w. In this case, the slope of
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the union’s indifference curves equals —(w — w)/L, implying that the Pareto—curve

reduces to

Since this is independent of w, the Pareto—curve is vertical in the (L, w)-space at L,
from which we infer that L = L = L must hold. Straightforward calculations show

that the KS—curve then reduces to

o= Yoe) = Y 1)
where we have made use of the fact that f(L) = f(L) = wL = @L. The bargained
wage equals the (unweighted) arithmetic average of the minimum and the maximum
wage rate, or of the marginal and the average product of labor. Obviously, the em-
ployment level is independent of the reservation utility, v, while the wage is increasing
in v.
If we are even more specific and apply a Cobb—Douglas production function,

f(L) = L%, we obtain

. I I+a _
w=—w and w = W .
o 2c
This also implies w = HT‘Y@, or in terms of the wage share
1+a
w = .
2

Since for a competitive labor market we have w = a, wage-employment negotiations
induce the same employment level but a higher wage and thus a higher wage share as

compared with the competitive labor market.

Note that the linearity of the household’s utility function implies that the wage
and employment level (and hence the wage share) given by the KS-solution coincides
with their corresponding levels given by the (symmetric) Nash bargaining solution.
This is due to the fact under risk neutrality of households, i. e., v linear, the Pareto—
curve is affine-linear in utility space which we will show below. As is well known, all

bargaining solutions that are symmetric, Pareto optimal, and invariant under positive

15



affine transformations of utility coincide on the class of bargaining problems with

affine-linear Pareto—curve.!?

Recall that the Pareto—curve in (w, L)—-space is given by the set of points (w, L)
that satisfy eqn (4). If v(w) = aw + B (w > 0) with o > 0 is linear, then (w, L)
satisfies eqn (4) if and only if L = L. Hence, in utility space, the Pareto—curve is

given by all points (uy, us), satisfying

gl

Uy = Ul(
Ug = U2(

) = L(ww)—2)+Nv = La(w—w)+ N (aw+ 3),
) = f(L)—wL,

<

gl

w7
w7
from which it follows that

ur(ug) = K — g

for some constant K. That is, the Pareto—curve is affine-linear in utility space.

5 Conclusion

If we believe in the efficiency of our labor market institutions, we should expect the
contracting parties — the labor union and the employers’ federation — to negotiate
for a Pareto efficient outcome when settling their conflict. In order to reach a unique
Pareto efficient contract, the two parties may agree on several conceivable concepts.
In bargaining theory, the two most popular and most widely used solution concepts
are the Nash-bargaining and the Kalai-Smorodinsky solution. While the former has
been frequently scrutinized by labor market economists, the latter has predominantly
been ignored. This is amazing, as the Kalai-Smorodinsky solution, characterized by
equal proportional concessions of both parties in a conflict, seems to be more intuitive

than the Nash bargaining solution in modeling actual labor market institutions.

0Let ¢ be a bargaining solution on some class of bargaining problems B. Then ¢ is symmetric if
for all (S,d) € B, £(S',d") = (£&(S,d), & (S, d)), whenever (S,d’) € B, where S' = {u/ € R?|u} =
ug,uy = uy for some u € S} and d' = (da,dy). & is Pareto efficient if £(S,d) is Pareto efficient for
all (S,d) € B. ¢ is invariant under positive affine transformations of wutility if for all (S,d) € B,
(S, d) = (v(&1(S,d)),v(&(S,d))), whenever v : R — IR is given by v(z) = ax+b (z € IR) for some
a,b € R,a >0, and (S',d’) € B, where 8" = {v' € R? |} = v(u1), uy = v(ug) for some u € S} and
d' = (v(dy),v(ds)).
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Although both solution concepts yield a Pareto efficient outcome and may even
induce identical outcomes their comparative statics results differ in a significant way.
While a higher reservation utility (or wage) leads to a lower employment level and
a higher wage for the Nash solution, it has an ambiguous employment effect but a
positive wage effect for the Kalai-Smorodinsky solution. Further analysis of other
(egalitarian-type) bargaining solutions shows that theoretical ambiguity of the em-
ployment effect is the rule rather than the exception. This is a remarkable result and
it has important consequences for labor market policies that aim at reducing (invol-
untary) unemployment. Conventional wisdom may suggest that a government should
seek to lower workers’ reservation wage in order to reduce unemployment. However,
this policy recommendation does not necessarily survive a formal analysis: Instead of
reducing unemployment it may in fact increase it.

We do not claim that an increase in employment is the typical response to a
higher reservation wage. Nevertheless, it may happen that employment increases
in response to a higher reservation wage, if the labor market conflict is solved in
accordance with another solution concept than the Nash bargaining solution. Hence,
in these cases a very detailed knowledge about utility and production functions is
required in order to determine the consequences of a change in the reservation wage.

The important conclusion to draw from our analysis is that the choice of a
bargaining solution is far from being innocuous. The analytic results may not be
robust to a change in the bargaining solution: quantitative effects typically differ,
and qualitative statements may even be reversed. It seems that the applied literature
is not aware of this fact since the choice of the bargaining solution is hardly ever
discussed. Rather, the Nash solution is used as the representative of an efficient
bargaining solution.

Whether real equilibrium bargaining patterns can adequately be described by
the Nash or the Kalai-Smorodinsky solution or by any other bargaining solution is an
open empirical question. As long as this question has not been answered, theorists
are required to test the robustness of their results with respect to a change in the
bargaining solution. At any rate, analytical tractability seems to be one of the weakest

arguments in favor of a particular bargaining solution.
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Appendix A

Lemma A.1 Let a bargaining game (S, d) be given by d = (Nv,0) and
S={uc IR’ |u<U(w,L) for some w, L, with 0 < w,0 < L <N and U(w,L) > d}.

Then S is convex and closed. Moreover, {u € S|u > d} is bounded and there exists

u € S with u; > d; fori=1,2.

Proof: The convexity of S follows from the concavity of the Pareto curve in
utility space (see eqn (10)) while the closedness of S is a consequence of the continuity
of Uy(+,-) and Us(+,-). If uw € S is individually rational (v > d), then u < w*, where
u* is the utopia point (see p. 7). Hence {u € S|u > d} is bounded. Finally, since
Us(w, L) = f(L) —wL > 0 = dy and Uy(w, L) = Nv = dy, by continuity of U, (,")
and Us(-,-) there exists w close to w with U;(w, L) > d; for i = 1,2. Hence u with
u; = Us(w, L) for i = 1,2, satisfies u € S and u; > d; for i = 1,2.

U

Lemma A.2 For all L € [L, L] there exists a unique w = w(L) > @ such that (w, L)
satisfies ¢po(w, L) = 0.

Proof: First observe that L > L whenever (w, L) satisfies ¢o(w, L) = 0 and

w > w. In order to see this, assume L < L. Then, by strict concavity of f and v,
v(w) =0 = (w)(w = f(L)) <v'(w)(w— (L)) = v'(w)(w—w) <v(w) -,

which is a contradiction. In particular, it is true that L > L and that w(L) == w
is the unique w > @ satisfying ¢o(w, L) = 0. If there exists L > L and & > @
with ¢o(w,L) = 0, then for all L € (L,L) there exists w,@ < w < @, such
that ¢o(w,L) = 0. This follows from the fact that ¢s(-,-) is continuous and
limyN o ¢2(w, L) = ¢o(w, L) > 0, while lim,, »¢ ¢p2(w, L) = ¢o(0, L) < 0. Moreover,
the wage level w solving ¢o(w, L) = 0 for given L > L is unique, since d¢y/0w < 0
whenever w > w. Hence, for all L € [L, IA/] there exists a unique w = w(L) > w such
that (w, L) satisfies ¢o(w, L) = 0.

O
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An Example with a Positive Employment Effect

Let f(L) = L™ and

(
w?? w < worw > W
w

0.3644530468 + 1.657044205w — 1.45w? | w <
0.651597943 + 0.380844666w — 3.200051171 - 102w? | wy; < w < wyy

v(w) = B
—0.714631886 + 3.164592642w — 1.45w? |, wis < w < woyy
0.7114971634 + 0.3321615609w — 4.362905611 - 107 2w? |, we; < w < woy
\ —1.013067158 + 3.446886045w — 1.45w? | wey < w < W
where

w =04, w = 1.108799908,
wyy = 0.45, wig = 0.9815758041,
wey = 1.007, woee = 1.107362356.

Then the wage and employment allocations corresponding to the utopia point of the

firm and the union, respectively, are given by

(w, L) = (0.4,0.2143109957),
(@, L) = (1.108799908, 0.891585777),

and the KS—solution is given by

(w, L) = (1.005378035, ().5276868i’>36).11
From

v(w) = 0.7952707288  v'(w) = 0.4970442055
o(w) = 1.001341806 v/ (w) = 0.2489963405
v() = 1.026155779  v'(®) = 0.2313663114

"For comparison, the symmetric Nash Solution is given by (w, L) = (0.999075985,0.515181416).
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one immediately verifies that the employment effect for the KS solution, given by eqn
(13), is positive, i. e., dL/dv > 0.1

The reader will notice that the function v is not twice continuously differentiable
at the endpoints of the intervals that appear in the piecewise definition. However, it

is straightforward to see that one can smooth v and still have a positive employment

effect.

Appendix B

The Egalitarian Solution

In the following we will perform comparative statics concerning the reservation wage
for two other standard bargaining solutions. The egalitarian solution ¢F¢ (Kalai,
1977) is characterized by equal gains over the disagreement point and is formally
defined by

PGS, d) = d+ \-(1,1),
where A = max{\ € R|d+ \- (1,1) € S} for (S,d) € B.

Let the EG—curve be the set of utility allocations (uy,us) with
u2—d2:u1—d1.

In the (w, L) space the feasible part of the EG—curve is then given by the set of (w, L)
satisfying U(w, L) > d and ¢3(w, L) = 0, where

¢3(w, L) == f(L) — wL — L(v(w) — 7). (B.1)

Implicit differentiation yields

dw| _ f) - w— (ew) - 0)
dL 1¢3=0 L (v (w)+1)

< 0, (B.2)

12The function v was numerically approximated with a precision of 1072, Analytically one starts

— w025

from the utility function v(w) and changes the curvature of v in the KS—solution such as to

generate a positive employment effect without changing the utopia points and the KS—solution.
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i. e., the EG—curve is decreasing. Differentiating the EG— and Pareto—curve (see eqn

(4)) with respect to v yields the equation system

— — L

d
ai Qa2 0

)

21 Q22 P 1
where as; < 0 and age > 0 are defined on p. 12 and

apn =w— f'(L)+v(w) —v >0,
app =L (w)+1)>0

o~

b:=L>0

Solving for the derivatives we obtain

dw 1 /__ ~
T D—<11—a21b)>07
3
a1 < 7 A)
d Ds 22 a2 | ,
with D3 := aj1a9 — a1pa01 > 0. Hence, again the wage effect is positive while the

employment effect is ambiguous. As before, this is due to the fact that an increase in
the reservation wage shifts both, the Pareto— and the EG—curve upward:

dw B 1
dv ¢3=0 B I+ ’U’(’LU)

L const.

> 0. (B.3)

The Equal Loss Solution

Contrary to the egalitarian solution, the equal loss solution £¥F (Chun, 1988) is char-

acterized by equal losses from the utopia point. Formally,
EEL(S,d) = u* — X (1,1),

where A = max{\ € R|u* — A~ (1,1) € S} and u* is the utopia point for (S,d) € B.

Define the EL-curve as the set of utility allocations (ug, us) with

Uy — Uy = uj — Uj.
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In the (w, L) space the feasible part of the EL—curve is then given by the set of (w, L)
satisfying U(w, L) > d and ¢4(w, L) = 0, where

¢s(w, L) :=us — f(L) +wL —uj + L(v(w) — 0) + Nv. (B.4)

Implicit differentiation yields

o f(L)—w— (o(w) — D)
dL l¢4=0 L(v'(w)+1)

< 0, (B.5)

1. e., the EL—curve has the same slope as the EG—curve and is decreasing. Differen-

tiating the EL— and Pareto—curve (see eqn (4)) with respect to v yields the equation

system
ai Qa2 i b
dw o
a2 v 1

—

an :=v(w)—v— f(L)+w >0,

Observe that the sign of b is ambiguous. Solving for the derivatives we obtain

dw 1 [(— =
% = D_4 (an - Cb2lb> ,
dL 1 =
% = D_4 (CLQQb - @12> ,

—

with Dy := aj1a9 — a12a91 > 0. Hence, for the equal loss solution both, the employ-
ment and the wage effect are ambiguous. This is due to the fact that an increase
in the reservation wage may shift the EL—curve upward or downward, leading to an
undetermined employment effect in the first and to an undetermined wage effect in

the latter case:

dw L— IA/—'—U’(;D
+v'(w))

dv 4, L(1

L const.

(B.6)

22



References

BINMORE, K., A. RUBINSTEIN, AND A. WOLINSKY (1986): “The Nash Bargaining

Solution in Economic Modelling,” Rand Journal of Economics, 17, 176-188.

CHUN, Y. (1988): “The Equal-Loss Principle for Bargaining Problems,” Economics
Letters, 26, 103-106.

Fuest, C., axp B. HUBER (2000): “Why Do Governments Subsidise Investment
and Not Employment,” Journal of Public Economics, 78, 171-192.

GARINO, G., aND C. MARTIN (2000): “Efficiency Wages and Union-Firm Bargain-
ing,” Fconomics Letters, 69, 181-185.

Kaval, E. (1977): “Proportional Solutions to Bargaining Situations: Interpersonal

Utility Comparisons,” FEconometrica, 45, 1623-1630.

Kaval, E.;, AND M. SMORODINSKY (1975): “Other Solutions to Nash’s Bargaining
Problem,” Econometrica, 43, 513-518.

McDonNALD, I. M., anp R. M. Sorow (1981): “Wage Bargaining and Employ-

ment,” American Economic Review, 71, 896-908.
NasH, J. F. (1950): “The Bargaining Problem,” Econometrica, 18, 155-162.

PETERS, H. J. M. (1992): Aziomatic Bargaining Game Theory. Theory and Decision
Library, Dordrecht: Kluwer Academic Publishers.

PETRAKIS, E., aAND M. VLAssIS (2000): “Endogenous Scope of Bargaining in a
Union-Oligopoly Model: When Will Firms and Unions Bargain over Employ-

ment?,” Labour Economics, 7, 261-281.

P1ssarIDES, C. A. (1998): “The Impact of Employment Tax Cuts on Unemployment
and Wages; The Role of Unemployment Benefits and Tax Structure,” European
Economic Review, 42, 155-183.

23



RAIFFA, H. (1953): “Arbitration Schemes for Generalized Two-Person Games,” in
Contributions to the theory of games, II (Annals of Mathematics Studies, 28), ed.
by H. Kuhn, and A. Tucker, pp. 361-387. Princeton University Press.

STRAND, J. (2002): “Wage Bargaining and Turnover Costs with Heterogenous Labor

and Perfect History Screening,” Furopean Economic Review, 46, 1209-1227.

VANNINI, S., aAND J. BUGHIN (2000): “To Be (Unionized) or Not to Be? A Case
for Cost-Raising Strategies under Cournot Oligopoly,” European Economic Review,

44, 1763-1781.

24



CESifo Working Paper Series

(for full list see www.cesifo.de)

873

874

875

876

877

878

879

880

881

882

883

884

885

886

887

888

889

Eytan Sheshinski, Optimum and Risk-Class Pricing of Annuities, February 2003

Willi Leibfritz, Paul O’Brien and Jean-Christophe Dumont, Effects of Immigration on
Labour Markets and Government Budgets — An Overview, February 2003

M. Hashem Pesaran and Allan Timmermann, How Costly is it to Ignore Breaks when
Forecasting the Direction of a Time Series?, February 2003

Thorvaldur Gylfason and Gylfi Zoega, Education, Social Equality and Economic
Growth: A View of the Landscape, February 2003

Robin Boadway and Jean-Frangois Tremblay, Public Economics and Startup
Entrepreneurs, February 2003

Erkki Koskela and Roope Uusitalo, The Un-Intended Convergence: How the Finnish
Unemployment Reached the European Level, February 2003

Robert Fenge and Volker Meier, Pensions and Fertility Incentives, February 2003
Eytan Sheshinski, Note on Income Taxation and Occupational Choice, February 2003

A B Atkinson, Income Inequality in OECD Countries: Data and Explanations, February
2003

Thomas Gehrig and Rune Stenbacka, Venture Cycles: Theory and Evidence, February
2003

Ralf Becker and Thomas Hellmann, The Genesis of Venture Capital - Lessons from the
German Experience, March 2003

Eytan Sheshinski, Note on the Optimum Pricing of Annuities, March 2003
Paul De Grauwe and Magdalena Polan, Globalisation and Social Spending, March 2003
F. van der Ploeg, Do Social Policies Harm Employment and Growth?, March 2003

Mirjam van Praag, Initial Capital Constraints Hinder Entrepreneurial Venture
Performance: An empirical analysis, March 2003

Bernard Steunenberg, Coordinating Sectoral Policymaking: Searching for
Countervailing Mechanisms in the EU Legislative Process, March 2003

Eytan Sheshinski, Optimum Delayed Retirement Credit, March 2003


http://www.cesifo.de.)/

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

Frederick van der Ploeg, Rolling Back the Public Sector — Differential effects on
employment, investment and growth, March 2003

Paul De Grauwe and Marc-Alexandre Sénégas, Monetary Policy in EMU when the
Transmission is Asymmetric and Uncertain, March 2003

Steffen Huck and Kai A. Konrad, Strategic Trade Policy and the Home Bias in Firm
Ownership Structure, March 2003

Harry Flam, Turkey and the EU: Politics and Economics of Accession, March 2003

Mathias Hoffmann and Ronald MacDonald, A Re-examination of the Link between
Real Exchange Rates and Real Interest Rate Differentials, March 2003

Badi H. Baltagi, Espen Bratberg, and Tor Helge Holmas, A Panel Data Study of
Physicians’ Labor Supply: The Case of Norway, March 2003

Dennis C. Mueller, Rights and Citizenship in the European Union, March 2003

Jeremy Edwards, Gains from Trade in Tax Revenue and the Efficiency Case for Trade
Taxes, March 2003

Rainer Fehn and Thomas Fuchs, Capital Market Institutions and Venture Capital: Do
They Affect Unemployment and Labour Demand?, March 2003

Ronald MacDonald and Cezary Wojcik, Catching Up: The Role of Demand, Supply and
Regulated Price Effects on the Real Exchange Rates of Four Accession Countries,
March 2003

R. Selten, M. Schreckenberg, T. Pitz, T. Chmura, and S. Kube, Experiments and
Simulations on Day-to-Day Route Choice-Behaviour, April 2003

Stergios Skaperdas, Restraining the Genuine Homo Economicus: Why the Economy
Cannot be Divorced from its Governance, April 2003

Yin-Wong Cheung, Menzie D. Chinn, and Antonio Garcia Pascual, What Do We Know
about Recent Exchange Rate Models? In-Sample Fit and Out-of-Sample Performance
Evaluated, April 2003

Mika Widgrén, Enlargements and the Principles of Designing EU — Decision-Making
Procedures, April 2003

Phornchanok Cumperayot, Dusting off the Perception of Risk and Returns in FOREX
Markets, April 2003

Kai A Konrad, Inverse Campaigning, April 2003

Lars P. Feld and Stefan Voigt, Economic Growth and Judicial Independence: Cross
Country Evidence Using a New Set of Indicators, April 2003



907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

Giuseppe Bertola and Pietro Garibaldi, The Structure and History of Italian
Unemployment, April 2003

Robert A.J. Dur and Otto H. Swank, Producing and Manipulating Information, April
2003

Christian Gollier, Collective Risk-Taking Decisions with Heterogeneous Beliefs, April
2003

Alexander F Wagner, Mathias Dufour, and Friedrich Schneider, Satisfaction not
Guaranteed — Institutions and Satisfaction with Democracy in Western Europe, April

2003

Ngo Van Long, Raymond Riezman, and Antoine Soubeyran, Trade, Wage Gaps, and
Specific Human Capital Accumulation, April 2003

Andrea Goldstein, Privatization in Italy 1993-2002: Goals, Institutions, Outcomes, and
Outstanding Issues, April 2003

Rajshri Jayaraman and Mandar Oak, The Signaling Role of Municipal Currencies in
Local Development, April 2003

Volker Grossmann, Managerial Job Assignment and Imperfect Competition in
Asymmetric Equilibrium, April 2003

Christian Gollier and Richard Zeckhauser, Collective Investment Decision Making with
Heterogeneous Time Preferences, April 2003

Thomas Moutos and William Scarth, Some Macroeconomic Consequences of Basic
Income and Employment Subsidies, April 2003

Jan C. van Ours, Has the Dutch Miracle Come to an End?, April 2003
Bertil Holmlund, The Rise and Fall of Swedish Unemployment, April 2003

Bernd Huber and Marco Runkel, Optimal Design of Intergovernmental Grants under
Asymmetric Information, April 2003

Klaus Wilde, Endogenous Business Cycles and Growth, April 2003

Ramon Castillo and Stergios Skaperdas, All in the Family or Public? Law and
Appropriative Costs as Determinants of Ownership Structure, April 2003

Peter Fredriksson and Bertil Holmlund, Improving Incentives in Unemployment
Insurance: A Review of Recent Research, April 2003

Bernard M.S. van Praag and Adam S. Booij, Risk Aversion and the Subjective Time
Discount Rate: A Joint Approach, April 2003

Yin-Wong Cheung, Kon S. Lai, and Michael Bergman, Dissecting the PPP Puzzle: The
Unconventional Roles of Nominal Exchange Rate and Price Adjustment, April 2003



925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

Ugo Trivellato and Anna Giraldo, Assessing the ‘Choosiness’ of Job Seekers. An
Exploratory Approach and Evidence for Italy, April 2003

Rudi Dornbusch and Stanley Fischer, International Financial Crises, April 2003

David-Jan Jansen and Jakob de Haan, Statements of ECB Officials and their Effect on
the Level and Volatility of the Euro-Dollar Exchange Rate, April 2003

Mario Jametti and Thomas von Ungern-Sternberg, Assessing the Efficiency of an
Insurance Provider — A Measurement Error Approach, April 2003

Paolo M. Panteghini and Guttorm Schjelderup, Competing for Foreign Direct
Investments: A Real Options Approach, April 2003

Ansgar Belke, Rainer Fehn, and Neil Foster, Does Venture Capital Investment Spur
Employment Growth?, April 2003

Assar Lindbeck, Sten Nyberg, and Jorgen W. Weibull, Social Norms and Welfare State
Dynamics, April 2003

Myrna Wooders and Ben Zissimos, Hotelling Tax Competition, April 2003

Torben M. Andersen, From Excess to Shortage — Recent Developments in the Danish
Labour Market, April 2003

Paolo M. Panteghini and Carlo Scarpa, Irreversible Investments and Regulatory Risk,
April 2003

Henrik Jacobsen Kleven and Claus Thustrup Kreiner, The Marginal Cost of Public
Funds in OECD Countries. Hours of Work Versus Labor Force Participation, April
2003

Klaus Adam, George W. Evans, and Seppo Honkapohja, Are Stationary Hyperinflation
Paths Learnable?, April 2003

Ulrich Hange, Education Policy and Mobility: Some Basic Results, May 2003

Soéren Blomquist and Vidar Christiansen, Is there a Case for Public Provision of Private
Goods if Preferences are Heterogeneous? An Example with Day Care, May 2003

Hendrik Jirges, Kerstin Schneider, and Felix Biichel, The Effect of Central Exit
Examinations on Student Achievement: Quasi-experimental Evidence from TIMSS
Germany, May 2003

Samuel Bentolila and Juan F. Jimeno, Spanish Unemployment: The End of the Wild
Ride?, May 2003

Thorsten Bayindir-Upmann and Anke Gerber, The Kalai-Smorodinsky Solution in
Labor-Market Negotiations, May 2003



	Abstract



