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In dynamic wage bargaining models it is usually assumed that individual unemploy-
ment benefits are a fraction of the average wage level. In most countries, however,
unemployment benefits are instead tied to the previous level of individually earned
wages. We show how the analysis has to be modified if this fact is taken into account
and compare our findings for the wage-setting curve with outcomes under other
unemployment compensation schemes. From this comparison it becomes evident
how the shape and position of the wage-setting curve depends on the specification
of the unemployment benefit system. We also demonstrate that a reduction of unem-
ployment benefits of those who become unemployed after the bargaining period leads
to higher equilibrium unemployment.

1. Introduction

The literature dealing with dynamic wage bargaining on the firm level in a
general equilibrium framework usually makes the following assumptions:'
(i) Unemployment benefits are not lump-sum transfers but a function of the
wage level. (ii) The functional relationship is such that individual unemployment
benefits are a fraction of the average wage level. (iii) Unemployment benefits
are the same for persons being already unemployed in the bargaining period and
persons becoming unemployed in later time periods.

Due to the presumed large number of firms and labor unions, assumption
(ii) implies that the bargaining parties consider unemployment benefits to be
exogenous. As a further consequence benefits are identical for all persons becoming
unemployed in the same period independent of their previous workplace.
Assumption (iii) implies that unemployment benefits do not depend on the time
period in which a worker becomes unemployed. This would be the case if unem-
ployment benefits of all unemployed were related to the actual average wage level.

! Cf. Layard and Nickell (1990), Manning (1993), and Altenburg and Straub (1998).
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We find assumption (i) to be plausible for most economies,” but argue that
assumptions (ii) and (iii) have to be modified. For many real-world economies
these assumptions are not a valid description of the institutional setup, since
unemployment benefits are usually tied to the previous level of individually
earned wages.” In this case one could expect that labor unions will not consider
unemployment benefits to be exogenous but will take account of the fact that
higher wage claims today imply higher unemployment benefits tomorrow.
Moreover, unemployment benefits of those who are unemployed in the bargaining
period will differ from benefits of those who become unemployed in later periods.

In this paper we show how the analysis and the results are modified if assump-
tions (ii) and (iii) are altered. Our theoretical framework encompasses influential
models of the literature as special cases. In the comparison of our results with those
of the literature, we focus on the case usually considered in the literature, namely
the case with risk-neutral workers and Cobb-Douglas technology. From this
comparison it becomes evident how the shape and position of the wage-setting
curve depends on the specification of the unemployment benefit system.

In addition, the paper contributes to the recent political debate in many
European economies stating that unemployment benefits have to be reduced in
order to overcome the unemployment problem. In the model of this paper a
distinction is made between unemployment benefits of those being unemployed
in the bargaining period and those who become unemployed afterwards. It is
demonstrated that policies which only reduce benefits of the latter group exhibit
adverse effects on wage pressure and lead to higher equilibrium unemployment.

The remainder of the paper is organized as follows. Section 2 presents the
theoretical framework and derives the contributions of firms and labor unions to
the Nash bargain. Section 3 considers the results of the firm-level wage bargain,
which is followed by a discussion of the properties of the aggregate wage-setting
curve in Section 4. Section 5 compares our results for the wage-setting curve with
those obtained under other unemployment compensation systems. Section 6
describes the general equilibrium and presents comparative-static results for
changes in the replacement ratio. Section 7 extends the basic model by allowing
for taxes on wage income and unemployment benefits. Section 8 discusses the
implications of some of the model’s assumptions and Section 9 concludes.

2. Contributions of firms and labor unions to the Nash bargain

We consider a closed economy with monopolistic competition in the goods market
and wage bargains taking place at the firm level. There are n identical firms and an

% Exceptions are, for instance, Australia, Great Britain, Iceland, Ireland, Korea, Poland, and New Zealand,
where a flat-rate benefit scheme is implemented.

? For an international comparison of unemployment compensation systems see, for instance, OECD
(1999), Schmid and Reissert (1996), and Schomann et al. (2000).
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equal number of identical unions. All firms are unionized and bargain with their
own union. Since the number of firms and unions is large, the bargaining parties
neglect the consequences of their decisions for the rest of the economy. The values
of the objective functions of firms and unions in the case of a successful bargain
in period t are denoted as Il, and Z,, respectively. If an agreement cannot be
reached the corresponding values are TI, and Z,. The bargaining outcome is
obtained by maximizing the asymmetric Nash product Q, = (Z, —Z,)"x
(I, —T1,)'"7, where yp describes the bargaining power of labor unions
(0<y<1). After the determination of wages employers unilaterally choose the
level of employment which guarantees the highest profits. This ‘right to manage’
of employers is taken into account in the wage bargain.* In order to keep the
analysis as simple as possible, the growth process of the economy is not modeled.
In other words, technological progress as well as investment and saving decisions
are neglected. Instead, it is assumed that the stock of capital is exogenously given
and evenly distributed among firms. The main analysis is facilitated by assuming
that unemployment benefits are financed by lump-sum taxes on the fixed stock
of capital.” In Section 7 it is discussed whether and how the analysis is changed if
unemployment benefits are financed by taxes on labor income.

Consider first the employer’s side of the wage bargain. If profits are earned at the
end of each period, a firm’s discounted profits at the beginning of period ¢ are

1
I, =——|R(N;) — W,N, — F{ + T 1
t 1+,0[ ( t) ANt ;T t+1] ()

where p is the discount rate of firms, N, is employment and W, and F; denote (real)
wages and fixed costs, respectively. IT,,; denotes discounted profits at the begin-
ning of period f+ 1. For the revenue function R it is assumed that Ry > 0 and
Ryn < 0, where Ry and Ry are the first and second derivatives of the revenue
function with respect to employment. Now assume that in a bargaining period ¢

wages are negotiated for T periods, implying W, =W,,;, =--- =W, 7| and
N, =Ny =---=N;;r_;. In this case the bargained wage W, will affect
I, ..., I, r_q, but not I, onwards. If fixed costs are constant for all periods,

i.e. F{ = F*, the same period profits are obtained in all T periods in which the wage
contract is binding. This leads to

1—v
I, = p [R(N,) — W,N, — F]+vIl,.r with v=1/(1+ p)* ()

* We do not consider the possibility that firms and unions bargain over both wages and employment.
The implications of a dynamic efficient bargaining model are discussed in Egger (2002).

> The simplifying assumptions with regard to economic growth and taxes are (at least implicitly) also

made in other dynamic wage bargaining models. See, for instance, Altenburg and Straub (1998), Layard
and Nickell (1990), and Manning (1991).
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If no agreement is reached, firms have to incur losses caused by the fixed costs
until a new bargaining round takes place. It is assumed that the timing as well as
the outcome of the next bargaining round are not affected by the fact that no
agreement has been reached in period t. Discounted profits of the firm in the
no-agreement case are then given by®

— 1—v
I, = _TFC + vl r (3)

With egs (2) and (3) the firm’s contribution to the Nash bargain is

M, — T, = Y[R — Wi (4)

Turning to the union’s side of the wage bargain, it is assumed that the contribution
of labor unions to the Nash maximand is given by

Zt - Zr = Nt(Vt - vt) (5)

where V, describes the individual welfare associated with a job within the firm and
V, is the individual welfare associated with being unemployed (both variables
referring to period t). Equation (5) is a standard formulation in the literature,
which, for instance, is chosen by Layard and Nickell (1990) and Manning (1991,
1993).” In contrast, Altenburg and Straub (1998) assume that unions do not care
about employment. The objective function then reduces to V — V, which is for-
mally identical to the one which results in the seniority trade union model dis-
cussed by Oswald (1993), if employment in the firm is higher than the minimum
employment level at which the worker with median seniority is employed.
However, it is conceivable that, along with his own wage, the median member is
also interested in employment (cf. Lever and van Veen, 1991). As Pencavel (1985,
p-199) puts it: ‘Altruism may well not be a relevant factor in a number of cases, but
at the same time in parts of North American and West European societies there are
deep traditions of working class fellowship and in such instances it would be
shortsighted to presume that such sentiments have no behavioral consequences.’
Considering the implications of the ‘pure’ seniority model as too restrictive, we
prefer a specification of labor unions’ preferences where employment enters the
utility function.®

® In Manning (1991) similar expressions for T, and TI, are derived.

7 The latter author uses a slightly more general specification by allowing for an employment weight
which may be different from one.

8 Alternatively, in Egger (2002) a dynamic bargaining model with Stone-Geary objective function is
analysed.



T. BEISSINGER AND H. EGGER 441

To determine the outcome of the Nash bargain, V, — \7t has to be specified.
The model under consideration is deterministic in nature, i.e. stochastic shocks
are neglected. Therefore, an exogenous quit rate is introduced into the model to
allow for job turnover in the steady state. Let § denote the proportion of employees
who leave employment and enter unemployment in each period. With the
unemployment rate u being constant in the steady state, the probability of an
unemployed person for finding a new job, a, is endogenously determined by’

a0 = 5(1 — u) (6)
u

An increase in the unemployment rate reduces the probability of getting a new job,
i.e. da/du < 0, whereas a rise in the quit rate enhances the re-employment pro-
spects, i.e. da/d5 > 0. It is assumed that wages and employment are both deter-
mined at the beginning of the period but payments (wages or unemployment
benefits) are made at the end of the period. Benefits for an unemployed person
depend on the respective wage earned in his last occupation. In the steady state (u
constant), at the beginning of any period t the expected lifetime utility V, of an
individual who remains employed in period ¢ in the firm under consideration is
given by the following present value expression

v, = ILH [UW) + 8V + (1= 8V ] )

where r is the discount rate of workers, which may differ from the discount rate of
firms p, and U denotes the utility function of income. V,_; is the expected lifetime
utility of a person (at the beginning of period ¢ 4 1) who becomes unemployed
at the beginning of period t+ 1 and has previously worked in the firm under
consideration. It is defined as

_ 1 _
Vil = T+r [UBr+1) + aVies + (1 — @)V, (8)

where B denotes (real) unemployment benefits. A subscript 1 is used to distinguish
utility levels and wages (or benefits) of individuals who work in an occupation
elsewhere (or have previously worked elsewhere and are now unemployed) from
the respective values of individuals who work (or have previously worked) in the
firm under consideration. Thus, V; is the expected lifetime utility of a person being

? It is assumed that each individual has the same re-employment probability. Hence, we do not take into
account that individuals may have different unemployment risks due to different qualifications, abilities
and so on.
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employed elsewhere and is (for period t) defined by

1 —
Vie = 755 U0 + 6Viess + (1= Vi ] ©)
with
— 1 A\
Viep = 1+r [UBir41) +aViera + (1 = a) Vi (10)

W, denotes the wage paid in firms different from the one under consideration.
B, are unemployment benefits for persons who previously worked in a firm
different from that under consideration. V; is the expected lifetime utility of an
unemployed person whose last workplace was at a firm elsewhere. In eq. (8) it is
implicitly assumed that a person leaving the pool of unemployed will never again
get a job in the firm under consideration, since the probability of this event is
virtually zero due to the large number of firms. Furthermore, in this model it is
assumed that a direct switch from one firm to another is not possible. Workers who
want to change their employer first have to enter the pool of the unemployed.

As explained in the introduction we consider an economy where unemployment
benefits of individuals are related to their own previous earnings, thereby modify-
ing assumption (ii) which states that benefits are a function of the average wage
level. Hence, for those becoming unemployed in period ¢ + 1 their own wage of
period t is relevant for the determination of benefit levels. This has to be taken into
account in eqs (8) and (10) implying that B, ; = bW, and B,,;; = bW,,, where b is
the exogenous replacement ratio (0 < b < 1). Since at the firm level a distinction
is made between wages paid by different firms, this modification implies that
unemployment benefits may vary between unemployed persons who were pre-
viously employed in different firms. Making unemployment benefits dependent
on previous individual earnings also implies that assumption (iii) has to be altered.
Since wage levels before the bargaining period may differ from wages prevailing
afterwards, it follows that also unemployment benefits may be different across
time periods.

To show the consequences of a modification of assumptions (ii) and (iii),
we focus on the infinite bargain case with T — oo which has been considered
by Layard and Nickell (1990) and Hoel (1991).1° 1t is assumed that a symmetric
equilibrium prevailed before the bargaining period t = ¢, implying that wages and
unemployment benefits were the same for all individuals. At the beginning of
period t, in each firm unique wage and employment levels are chosen for this
and all future periods. As a result the (new) steady state will already be reached

1% In the finite bargain case additional problems arise since the steady state concept applied by Layard
and Nickell (1990) and Manning (1991) cannot be used if future wage levels are influenced by today’s
bargain.
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in period t,. Omitting time indices for steady state values, eqs (7) to (10) become

1 _
V:l—_H[U(W)+8V+(1—6)V] (11)
V= 1;4-7‘ [UGW)+aVy + (1 —a)V] (12)
Vi = [UW) + 71 + (1 - Vi) (13)
V= %—l—r [UGW)) +aVi 4+ (1 —a)V,] (14)

Additionally one obtains

V= %Jrr [U(Bto) +aVi+(1— a)V] (15)

where B, denotes the level of unemployment benefits for those persons who
entered unemployment before or in the bargaining period. Since benefits depend
on wages paid by the previous employer, one must distinguish the expected lifetime
utility of a person who gets unemployed after the bargaining period and has
previously worked in the firm under consideration, V, from the expected lifetime
utility of a person who gets unemployed before or in the bargaining period, V.
The reason is that wage levels and hence unemployment benefits before and after
the wage bargain may differ.

Figure 1 gives an idea of how the intertemporal structure of the model is sim-
plified by the assumption of an infinite wage bargain. An important aspect is that
from period t = t;, onwards it does not matter in which period a person gets
unemployed. It is only relevant whether the last workplace was at the firm under
consideration or at a firm elsewhere in the economy. In other words: a person
who becomes unemployed after the bargaining period always gets unemployment
benefits bW if the last workplace was at the firm under consideration, and unem-
ployment benefits bW, otherwise.

Our framework is more complex then the infinite bargaining framework usually
considered in the literature. The reason is that in the literature it is assumed that
unemployment benefits of all unemployed are always related to the actual average
wage level. For the latter case, the lifetime utility V is depicted in Fig. 2. Since
unemployment benefits of all unemployed are equal to bW, the present discounted
value of the utility stream of an unemployed person is always equal to V.
Moreover, since unemployment benefits are always related to the actual wage
level, the expression for V of eq. (15) equals the expression for V.
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t t+1 t+2 t+3

Fig. 1. Lifetime utility V in the case of an infinite wage bargain and
unemployment benefits being tied to the previous level of individually
earned wages.

t t+1 t+2 t+3

1-0

Fig. 2. Lifetime utility V in the case of an infinite wage bargain and
unemployment benefits being tied to the actual average wage level.
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Turning back to our framework, from eqs (11) to (15) and eq. (6) it can be
deduced that

~ 1 —
V-V= o [UW) —T(W)] (16)

where
UW) =1 — o(w]UW1) + t(w)U(By,) + y()UOW) — Mw)UGW)  (17)
The functions containing the unemployment rate as argument are defined as

— 2
% >0, Y(u) = (1 — wus

(u) = ~ (ru 4 8)(( — u)d + ru) =0

Su

)L(M)E(l—u)S—i—ruEO

(r+8)u -

o(u) = (u) + ) — M) =— s 20 (18)

where the equality sign in all expressions holds for # = 0 (and in the case of ¥(u)
also for u = 1). It can also be seen that A(u) < t(u) for all unemployment rates
u > 0. Furthermore, w(1) < 1, where the equality sign holds for u = 1.

3. Firm-level wage bargain

With the theoretical framework in place, the result of the wage bargain can be
derived. Taking account of eqs (4), (5), and (16), the right-to-manage bargaining
result is obtained by maximizing the Nash product

Q, = {N[UW) = TW)]}"{RIN) = WN}'", st. Ry—W=0  (19)

with respect to W and N. The constraint in eq. (19) reflects the fact that firms
choose a point on the labor demand curve.'' After some transformations the
following first order condition is obtained

[UW — UW]W I—y érnNn
—————— —=u whereu=eyw+—
UW) —UW) y 1l—e&rn

' The constant factors 1/p and 1/(r 4 8) are omitted, since they have no influence on the Nash solution
(note that in the infinite bargain case limy_, ,,v = 0).
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Uy and Uy, denote the derivatives of U and U with respect to W. ey =
—Ry/(NRyy) is the elasticity of labor demand with respect to wages (in absolute
values), and ez y = (NRy)/R denotes the elasticity of revenues with respect to
employment.

In the literature the analysis is usually restricted to the case with an isoelastic
goods demand function of the Blanchard and Kiyotaki (1987) type. Defining « as
k = (n — 1)/n, where n is the constant elasticity of demand (n > 1), and describing
technology by means of the production function F(N, K), where K is the fixed
stock of capital, one obtains

RF F F
RN:K N and RNNzRN%—(l—K)RN?N, with 0 <k <1
N

Fy > 0 and Fyy < 0 denote the first and second partial derivative of F with respect
to N. The higher the degree of competition on the goods market (described by a
higher elasticity of the demand for goods) the higher is the parameter «. If it is
assumed that the production function is linear-homogenous the expression u
defined in eq. (20) can be written as

_ 1 + l—y «keyn
(1 —k)eyN+1(1—eyn) Yy l—keyn

n 1)

In this equation ey  denotes the elasticity of output with respect to employment
and o the elasticity of substitution between employment and capital. In the Cobb-
Douglas case with F(N, K) = N*K' ™%, it follows that ey y = @ and o = 1. Hence,
the expression p, which in general depends on W and N, becomes constant if
the production function is of the Cobb-Douglas type. In order to derive a solu-
tion which is directly comparable with the respective results in the literature,
we restrict our analysis to the case with isoelastic goods demand and Cobb-
Douglas technology. Furthermore, we assume that workers are risk-neutral,
which implies that U(W) = W and U(bW) = bW."* In this case U(W), which is
defined in eq. (17), can be written as'’

UW) =1 — o(w)]W; + ©(u)B,, + Y(u)bW; — M(u)bW (22)

'2 The following analysis would also be valid in a somewhat more general model variant with isoelastic
utility functions of workers U(W) = W? /B, which has also been considered in the literature. To simplify
the exposition we restrict the analysis to the case with g = 1.

"> The imposed restrictions also are sufficient conditions to guarantee a unique bargaining solution in
the right-to-manage model. For a detailed discussion see Alexander and Ledermann (1996).
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Due to eq. (20) the following wage is chosen on the firm level

1
W = %m {[1 — w(W)]W; + t(w)B,, + Y()bW; (23)

where p is constant in the Cobb-Douglas case. For W > 0 the condition p > 1
must hold.

4. The aggregate wage-setting curve

As a next step the aggregate wage-setting curve will be derived. Since all bargaining
units are identical, in the general equilibrium W; = W must hold. In Appendix 1
it is shown that the following aggregate wage-setting equation results

pu(u)

(24)

For W > 0 it must hold that pw(u) — 1 > 0. Hence, the wage-setting curve is only
defined for u € (u,1], where u = §/[u8 + (i — 1)r] determines the lower bound for
the unemployment rate. It can be shown that W > B, for all permissible values of
u. A lower pu implies that on the firm level the wage mark-up on the outside
alternative income rises. For this reason a lower w ceteris paribus leads to a
higher wage-setting curve in real wage-unemployment space.'*

In the current debate about remedies for the unemployment problem it is often
claimed that unemployment benefits must be reduced to lower wage pressure and
hence unemployment.'> With respect to By, which are unemployment benefits of
those who are unemployed in the bargaining period, such claims seem to be
confirmed by eq. (24), since a reduction of B, leads to a lower wage-setting
curve. Interestingly, the opposite result is obtained if the replacement ratio b is
changed and unemployment benefits B, are held constant. Such a situation may
arise if in the bargaining period the government announces that unemployment
benefits of those who become unemployed after the bargaining period will be
reduced, whereas the payments to the currently unemployed remain unchanged.
As can be seen from eq. (24), a reduction in the replacement ratio b with given
B,, leads to higher wage pressure. The reason for this surprising result is that a
reduction of b lowers the costs of a wage increase more than the corresponding
gains, thus provoking higher wage claims at a given unemployment rate.'

' 'We also scrutinized the implications of a changing & or r for the location and shape of the wage-setting
curve. However, the resulting expressions turned out to be rather complicated and difficult to interpret.
Due to a different focus of this paper we omit a discussion of the impact of these parameters on the
wage-setting curve.

!5 In recent years unemployment benefits have already been reduced in several countries, as, for example,
Austria, Canada, Germany, and Sweden. See Schomann et al. (2000) for an overview.
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Next we compute the slope of the wage-setting curve, which due to eq. (24)
leads to

dW(w) _ pr'()q(u) — pr(wq' @)
du [q(w) v

(25)

where g(u) = [1 + AMu)b][nw(u) — 1] > 0. In Appendix 2 it is demonstrated that

‘Z—Wéo iff (1 — b) =g(u) (26)
u < <

where g(u) = (6 + ru)* /[8u*(8 + r)]. Since ¢ (u) < 0 it follows that the right-hand
side of eq. (26) declines with increases in u. Due to the assumption that & > 1 it is
easy to show that u(1 —b) < g(u)|,—,. Hence, for u — u the wage-setting curve
has a negative slope, i.e. dW(u)/du < 0. Since for u — u the expression
[w(u) — 1] approaches zero, it follows from eq. (25) that for u — u the slope of
the wage-setting curve approaches —oo.

For u = 1 one obtains g(1) = (6 4+ r)/3. Thus, two cases must be distinguished.
If u(1 —b) <(5§+r)/§ the wage-setting curve does not have a positive slope at
u = 1. Together with ¢'(1) < 0 it can be concluded that the wage-setting curve falls
over the whole range (u,1]. However, if (1 — b) > (8 + r)/8 the wage-setting curve
has a positive slope at u = 1. In this case there exists a negatively and positively
sloped bough of the wage-setting curve.

To obtain some intuition for the slope of the wage-setting curve consider first a
situation with low unemployment. An increase in the unemployment rate then
implies worse outside opportunities at the firm level (at given wages W), thereby
reducing wage pressure. In the general equilibrium this effect is reinforced by the
fact that wages W, in all firms decline and that future unemployment benefits,
which are linked to wages, will be lower. However, the unemployment rate may
eventually reach a critical level at which unions drive up their wage demands again
if the unemployment rate increases. Intuitively this can be explained in the follow-
ing way: on the one hand, a higher unemployment rate increases the weight of
current unemployment benefits B, (in the consideration of unions), and also
increases the weight of future benefits bW of those who remain at work in the

16 The costs and gains of a wage increase are given by [V(W) — \7]N (W) and V'(W)N, respectively, both
expressions depending on b. The decline in costs is due to the fact that Vdeclines by more than ¥ which
is due to different discount factors (the probability for getting unemployment benefits bW is higher for
an employed person than for a person who is unemployed in the bargaining period and must be
reemployed before benefits bW are obtained in the following unemployment spells). The decline in
the gains of a wage increase is due to the fact that future benefits, which depend on current wages, are
rising less if b is lower.
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bargaining period. On the other hand, future unemployment benefits decline if real
wages determined by the bargaining parties go down. If real wages are low and the
unemployment rate is high enough, the welfare loss of an additional unemployed
member may become lower than the welfare gain of higher wages for those who
remain at work (remember that B, is exogenously given). In this case wage
demands of unions increase. Since all unions behave identical, average wages go
up improving the outside opportunities of workers. This gives rise to higher wage
demands again. As a result, the aggregate wage-setting curve may have a positively
sloped bough.

5. Comparison with other unemployment compensation
schemes

5.1 Earnings-related benefits as a function of the actual average wage level

It is useful to contrast the wage-setting curve implied by eq. (24) with the
wage-setting curve which results under the usual assumptions (ii) and (iii) of the
literature. These assumptions correspond to an unemployment compensation
scheme in which benefits of all unemployed are always related to the actual average
wage level. In this case unemployment benefits are the same across individuals and
time periods, i.e. B, = bW = bW, in the above equations. Equation (22) can then
be simplified to

U =[1 — o(w)]W; + o(u)bW, (22a)

with (1) being defined in eq. (18)."” Hence, U does not depend on individual
wages and does not include an exogenous benefit component B, . Using eq. (22a)
instead of eq. (22) in the above analysis would lead to the following aggregate wage-
setting equation

1 = u(l —b)w(u) (24a)

This equation has completely different implications compared to the one derived in
eq. (24). Since in eq. (24a) only the unemployment rate shows up as endogenous
variable, the wage-setting curve is vertical. This implies that the wage-setting
equation alone already determines the equilibrium rate of unemployment u*, with

. 5
T bt

27)

'7 Equation (22a) results, for instance, in the model of Layard and Nickell (1990, p.781).
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A permissible solution requires that «* € [0,1] and therefore (1 — b)u > 1."* Due
to eq. (27) a reduction in b leads to lower equilibrium unemployment. The reason
is that in this model variant a lower b not only reduces future unemployment
benefits but also benefits of the currently unemployed.

A vertical wage-setting curve has often been used in the literature since it is in
line with the stylized fact that labor demand shifts caused by technological change
have no (long-run) impact on the level of unemployment, see Layard et al. (1991).
To obtain a vertical curve not only must be assumed that workers have isoelastic
utility functions and that production is of the Cobb-Douglas type, but, in addition,
it is also necessary to restrict the analysis to a model variant with a special institu-
tional setup of the unemployment compensation system.

5.2 Earnings-related benefits as a function of the average wage level
which prevailed when becoming unemployed

The crucial assumption for a vertical wage-setting curve is assumption (iii) which
requires that unemployment benefits are the same for persons being already unem-
ployed in the bargaining period and persons becoming unemployed in later time
periods. The importance of this assumption can be seen by analyzing a model
variant where this assumption is not made, but assumption (ii) is maintained.
This amounts to an unemployment compensation scheme in which unemployment
benefits are related to the average wage level which prevailed during the last
employment spell of the respective person. In this case in eq. (22) the term (bW)
must be replaced by (bW,), whereas B, denotes benefits which are related to the
previous average wage level (prevalent before the wage bargain took place), i.e.

U =[1 = o)W + t(u)By, + [Y(u) — Awu)]bW) (22b)
In this case the aggregate wage-setting equation can be written as

pr(u)

W=W() = w[t(u) + (Y(u) — Mu)(1 — b)] — [1 + A(u)b] + A(u)b Bo

Taking account of the explanations in Appendix 1, the wage-setting equation can
be transformed to

p(u) B
[1 4+ Aw)b][po(u) — 1]+ A(u)b °

W= W(u) = (24b)

" With § > 0 the result #* = 0 is not possible. It will be later shown that at «* = 1 no equilibrium exists
since for u — 1 the slope of the aggregate labor demand curve approaches infinity. The condition
(1 — b)p > 1 guarantees that 0 < u* < 1 (u* > 0 is satisfied if (1 — b)u > r/(r + §)).
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For W(u) > 0 the denominator of eq. (24b) must be positive. For this to hold it
is sufficient that u > u, since in this case uw(u) — 1 > 0." From a comparison of
eqs (24) and (24b) in the interval (u, 1] it follows that wage pressure is ceteris paribus
higher if unemployment benefits are a function of individual wages instead of the
average wage level. Since the denominator in eq. (24) is smaller, for all permissible
values of u the respective wage-setting curve lies strictly above the wage-setting
curve implied by eq. (24b). The intuition for this result is that unions take into
account that higher wages today mean higher benefits for its members tomorrow if
unemployment benefits depend on individual wages. This leads to higher wage
pressure. Similar to eq. (24) it also follows from eq. (24b) that a reduction in
the future replacement ratio b at current benefit levels B, increases wage pressure.
It can therefore be concluded that for this surprising result to hold it is not
necessary that unemployment benefits depend on individual wage levels.
Differentiating W(u) with respect to u leads to

AW () _ p' () — pr(w)q’'(u)
du [qw)

B, (25b)

where q(u) = [1 + A(w)b][uw(u) — 1] + A(u)b. Performing the same analysis as
described in Appendix 2 and using A'(u)t(u) = A(u)7'(1), it can be seen that the
same condition for the slope of the wage-setting curve as in eq. (26) is obtained, i.e.
‘;—W =0 iff u(1 —b)=g(u) (26b)

u < <

where the function g(u) is defined gfter eq. (26). As a result, in the interval (u,1]
the slope of the wage-setting curve W(u) has the same sign as the slope of the wage-
setting curve W(u) determined by eq. (24).

5.3 Intertemporally constant flat-rate unemployment benefits

For some countries a flat-rate unemployment compensation scheme, where all
unemployed earn a constant payment B, is typical. Substituting B for bW, bW,
and B, in eq. (22) leads to

U =[1 — o(u)]W; + o(u)B (22¢)
In this case the following aggregate wage-setting equation is obtained

peo(u)

W= W = -1

19 Although the wage-setting equation in eq. (24b) is also valid for unemployment rates lower than u we
only consider the interval (u,1], in which a comparison with the other wage-setting curves is possible.
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For W(u) > 0 it is required that pw(u) — 1 > 0. Hence, the corresponding wage-
setting curve is defined for the same interval (u,1] as the wage-setting curve in eq.
(24). The wage-setting curve implied by eq. (24c) falls over the whole range
u € (u,1] since unemployment benefits do not depend on real wages determined
in the bargaining process. If it is assumed that B = B, , it can be derived that the
wage-setting curve defined by eq. (24c) lies strictly below W(u) defined by eq. (24).%°
The reason is that rising wages do not lead to higher unemployment benefits, which
ceteris paribus leads to lower wage pressure.

5.4 Intertemporally varying flat-rate unemployment benefits

As a final step, we consider the implications of a flat-rate unemployment compen-
sation scheme with different benefit levels for those persons who entered unem-
ployment before or in the bargaining period (E) and persons becoming
unemployed in later periods (B). Substituting B for B, and B for bW, and bW
in eq. (22) leads to

U =[1 — o(u)]W; + o(u)B — ©(u)(B — B) (22d)

where it has been taken into account that ¥(u) — A(1) = w(u) — ©(u). The aggregate
wage-setting curve is then given by

W T = h_m)

o) — 1 mw@_m} (240
Note that for B = B eq. (24c) is obtained. It can be shown that B > B is sufficient
for a negatively sloped wage-setting curve in the interval (u,1], while W(u) may
exhibit a positively sloped bough if B < B2 With respect to the impact of unem-
ployment benefits B and B the following results are obtained: A reduction of flat-
rate benefits B for those persons who are unemployed in the bargaining period
reduces wage pressure and therefore unemployment. However, a reduction of flat-
rate benefits B for those persons who become unemployed after the bargaining
period has the opposite effects. This result can be derived from eq. (24d) by noting
that t(u)/w(u) > 1 for u > 0 (and hence for u > u). Together with the results in
Section 4 and Subsection 5.2 it can be concluded that the ‘perverse’ impact on wage
pressure caused by a change in unemployment benefit levels for the future unem-
ployed does not depend on whether benefits are earnings-related or paid as flat-rate
transfers.

20 This can be seen by taking into account that t(u) — w(u) = w(u)A(u).

2! The derivation of these results is available from the authors upon request.
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6. The general equilibrium

In this section we consider the general equilibrium which results with the wage-
setting curve derived in eq. (24). For the general equilibrium also the aggregate
labor demand curve must be taken into account. With isoelastic goods demand,
Cobb-Douglas technology and the assumption of a symmetric equilibrium the
equation for aggregate labor demand is

B B E/L 1—«a
W = H(u) —ouc<(1 —u)) (28)

where K and L denote the total stock of capital and the labor supply. It is
evident that the aggregate labor demand curve has a positive slope in real
wage-unemployment space, with lim,_,; H'(1) = oo. Since the wage-setting curve
of eq. (24) has a finite value at W(u)|,_, and since lim,_, ,W'(1) = —oo it follows
that an equilibrium exists. If W(u) is falling over the whole_range (u,1], the unique-
ness of equilibrium is guaranteed. If the wage-setting curve has a positive bough
over some part of the interval, multiple equilibria may exist from a theoretical
point of view (depending on the parameter constellation). However, if in simula-
tion experiments plausible ranges for the various parameters are chosen, it turns
out that a unique equilibrium is obtained.

Consider as an example Fig. 3a where two wage-setting curves with different
replacement ratios b are plotted.”” As can be seen from Fig. 3a both wage-setting
curves have a positive bough. The positively sloped parts of the two wage-setting
curves seem to be relevant only for (unrealistically) high levels of the unemploy-
ment rate. However, it can be shown that for a sufficiently low level of the bargain-
ing power of labor unions, y, both wage-setting curves have a minimum at an
unemployment rate lower than u=0.1. This implies that the positively sloped
bough of W(u) becomes relevant if union power declines, a trend that has often
been emphasized in the empirical literature on trade union membership, see
Calmfors et al. (2001).

In Fig. 3a the wage-setting curve with the replacement ratio b=0.3 lies above
the wage-setting curve with the higher replacement ratio b=0.6. In Fig. 3b the
aggregate labor demand curve is depicted. It can be seen that the slope of this curve
is getting very steep with high unemployment rates and for u — 1 approaches
infinity. Figure 3¢ shows only a small range for the unemployment rate where
wage-setting curve and aggregate labor demand curve intersect in the general
equilibrium. Since to the right of the intersection point the aggregate labor demand
curve lies above the wage-setting curve and since with higher unemployment rates
the slope of the labor demand curve increases more than the slope of the

22 For this figure we chose x = 0.9, a labor income share ax = 0.7, r = 0.06, y = 0.25, B, = 0.4 and
8 =0.07. To obtain consistent values for K/L in the aggregate labor demand equation we used the
relationship r = (1 — a)x((K/L)/(1 — %))™, and set & = 0.06.
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Fig. 3. The consequences of a decrease in the replacement ratio.

wage-setting curve (along the positive bough), a unique equilibrium is obtained.
Figure 3¢ confirms the analytical result that a lower replacement ratio for future
unemployment benefits leads to higher wage pressure and hence higher unemploy-
ment. However, a significant reduction in b from 0.6 to 0.3 has a rather small effect
on the unemployment rate which increases from 9.67 to 9.9%.
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7. Taxes on wage income and unemployment benefits

So far we have assumed that unemployment benefits are financed by lump-sum
taxes on the fixed stock of capital. This assumption seems to be at odds with the
large tax burden on labor income in real-world tax systems. In many countries
unemployment benefits also are subject to income taxation. Moreover, in most
countries with earnings-related benefits, unemployment compensation is related to
gross income, see OECD (1999). To account for the role of labor income taxation,
we define W" = (1 — s )W and W' = (1 — syy)W, as net wages and b" = (1 — s,)b
as the replacement ratio relevant for those who entered unemployment after the
bargaining period f,. The parameter s, and s, denote the tax rates on wage income
and unemployment benefits, respectively. Moreover, By = (1 — s,)B;, denotes the
level of unemployment benefits for those persons who entered unemployment
before or in the bargaining period. By replacing W, W, b, and B, by their respec-
tive net values in eqs (11)-(15) and again assuming risk-neutral workers, the
following Nash product is maximized

Q, = [N[UQ) = TOW[RN) - WN}'", st Ry—W=0  (29)
where
UC) = UG =W" = [1 — o)W} — t()B; — y(w)b"W; +rw)b"W  (30)

Following the steps of the analysis in Section 3, instead of eq. (24) the following
equation is obtained

pr(u) B (1)

W= W) = b it — 110

where b' = b(1 —s,)/(1 —s,) and B; =B, (1 —s5,)/(1 —s,). Two cases can be
distinguished: First, if tax rates on wages and unemployment benefits are equal,
i.e. if sy =53, eqs. (24) and (31) coincide, implying that taxes have no impact on
gross wages. In this case the analysis of Sections 4-6, which then determines gross
wages, remains unchanged. Net wages can be computed by W" = (1 — sy)W,
where s, is determined by the government budget constraint.

Second, it is often the case that the government imposes a lower tax burden on
unemployment benefits. Consider as an example a situation where (1 —s,) =
(1 — syw)¢, with ¢ > 1. This implies that the net income share of unemployed
workers is higher than the net income share of employees, i.e. (b"W)/(bW) =
B; /B, > W"/W. In this case, b’ =b¢ and B; =B, ¢ in eq. (31). This leads to

pr(u)

— W) =
W= W) = bl — 11

¢ (32)

Thus, our results of Sections 4—6 remain valid with the only difference that b and
B,, have to be substituted by b¢ and B, ¢, respectively.
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8. Further discussion

In line with the literature on dynamic wage bargaining it has been assumed that
wage bargains take place at the firm level. There is a large number of small bargain-
ing units which implies that (1) they neglect the impact of their decisions on the
aggregate economy and (2) they do not behave strategically. However, in many
economies wage bargains take place at the industry or national level. From the
work of Calmfors and Driffill (1988) and others it is well-known that this may
affect the position and perhaps also the shape of the wage-setting curve, leading to a
hump-shaped relationship between unemployment and the degree of centralization
of wage bargains in the general equilibrium.>

A detailed discussion of the impact of the degree of centralization on the wage-
setting curve is clearly beyond the scope of this paper. However, we can analyse
how the labor union’s objective function has to be changed. Consider an economy
where wage bargains take place between a central labor union and firms. In this
case property (1) of our model is violated since the central labor union internalizes
the externalities arising from the wage bargain.”* The wage bargain between the
central labor union and firms determines the wage level for the whole economy.
This implies that in Fig. 1 W, has to be replaced by W. Moreover, there is no
difference between V and V; as well as between V and V. Instead of eq. (16) one
obtains

V-V= H—LB {o(WUW) + [t(1) — o(w)]UBW) — t(u)U(By,)} (33)

The central union internalizes the impact of higher wage demands on the unem-
ployment rate, implying that u is no longer considered to be exogenous in the wage
bargain.

In the case of wage bargains at the industry level additionally property (2) is
violated since bargaining units can be expected to behave strategically. In some
countries, as for instance in Germany, one industry often has a leadership position
affecting the bargaining outcome in other industries. If this is taken into account in
the wage bargain of the leading industry, the external effects of wage bargaining are
internalized similar to the case of a central labor union.

The results in this paper have been derived for a closed economy. In an open
economy the wage bargaining process also affects the real exchange rate which is
often associated with the competitiveness of an economy, see for instance Layard
et al. (1991, ch. 8.4). This is taken into account in Beissinger and Biisse (2001) who
analyse the wage bargaining outcomes within a two-country-model for different

%3 As argued by Danthine and Hunt (1994) and Flanagan (1999), the hump-shaped relationship may
become rather flat in an open economy, implying that differences in bargaining structure are of less
importance in open economies.

* See Calmfors (1993) for an enumeration of various external effects caused by the wage bargain.
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unemployment benefit systems and Cobb-Douglas technology. They show that
changes in the benefit level in one country also affect the wage bargaining outcome
in the other country. However, the wage-setting curve of each country exhibits the
same shape as in the closed economy. Hence, it can be expected that our analysis is
not invalidated in an open economy.

9. Summary and conclusions

We show how the analysis in a dynamic wage bargaining model has to be modified
if in contrast to the literature it is assumed that firstly unemployment benefits are
tied to the previous level of individually earned wages and secondly unemployment
benefits of those already unemployed at the beginning of the bargaining period
differ from benefits of those who become unemployed in later periods. For this
aim we develop a dynamic wage bargaining framework which encompasses
‘conventional’ models of the literature as special cases. Focusing on a model
with Cobb-Douglas production technology and risk-neutral workers, we demon-
strate that in our model the result of a vertical wage-setting curve is not obtained.
It is shown that a crucial prerequisite for a vertical wage-setting curve in an
earnings-related benefit system is the assumption that unemployment compensa-
tion does not depend on the time period in which a worker becomes unemployed.
If this assumption is abandoned, the wage-setting curve exhibits one of the follow-
ing shapes depending on the parameter values: either the curve has a negative slope
over the whole range of (permissible) unemployment rates or the curve exhibits
a negative slope for low unemployment rates and has a positive slope for high ones.
As a further result it follows from our analysis that wage claims are ceteris paribus.
higher if unemployment benefits are a function of individual wages instead of the
average wage level. The reason is that labor unions take into account that higher
wages today imply higher benefits for its members tomorrow which leads to higher
wage pressure.

We also examine how the wage-setting curve is affected by a variation in the
parameters. For instance, we consider the consequences of labor market reforms
which reduce unemployment benefits of those who become unemployed after the
bargaining period, but keep the benefits of the currently unemployed unchanged.
We show that such a policy leads to higher wage pressure and thus increases the
equilibrium rate of unemployment. This result holds for both earnings-related and
flat-rate benefit systems.
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Appendix 1

Derivation of the aggregate wage-setting curve
With W, = W it follows from eq. (23) that

_ ) )
ulr(w) + (1 = b)(Y(w) — Aw)] — (1 + )»(M)b) o '
The denominator of this equation can be written as
peo(u) [ 1= 2 Y|
(14 A(u)b) o (A.2)
Due to the definitions in eq. (18) it holds that
Y(w) — Mw)
Cawo(u) =1 (A.3)

If this is taken into account in eq. (A.2), the aggregate wage-setting curve can be written as in
eq. (24).

Appendix 2

The slope of the aggregate wage-setting curve
Since q(u) = [1 4+ Mu)b][nw(u) — 1], eq. (25) can be rewritten as

W )~ {7 WL + b [ra(u) — 1]

du (A.4)
— WX Wb(pw(u) — 1) + (1 + AMu)b)uw' ()]} B,
Hence
d "(u)b 104
d—‘f = ()" M{f/(u) - r(u)[l i (;2(”) + MC‘: (u)(“_) J }B,O (A.5)



460 DYNAMIC WAGE BARGAINING

The derivatives 7/, A" and &' are

o (1408 oo 8
T = el Mo = s 0
P G )
w'(u) = u ) >0 (A.6)
Eq. (A.5) can be simplified by noting that
oy _ Su(r+9)
(W' (u) = T (Wr(u) = —[(1 “ w5+ (A7)
which leads to
aw -2 / /
T = 4@l @ (pe(w) — 1) — pr(wo ()1 + ba(w)]B, (A.8)

The sign of dW/du depends on the sign of the expression in brackets. Taking the definition
of the parameters in eq. (18) and the derivatives in eq. (A.6) into account it follows that

w(1 = b)(r + 8)*u?8 — 8(r + 8)(ru + 8)°
[(1 — w)8 + rul*(ru + 8)°

T (o) — 1) = pr(w)o’ @)1 + br(w) =

(A.9)

The sign of dW/du depends on the sign of the numerator of this expression, which leads to
condition (26).
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