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1 Introduction

It is widely recognized that there are many factors underlying the high European
unemployment rates, but it has been difficult to isolate specific factors and explain
why high unemployment rates persist. In this paper we argue that insufficient
learning of general equilibrium effects by unions and employers’ associations may

provide an explanation why European unemployment remains so high.

We consider wage bargaining in a sector between a labor union and an employers’
association. We assume that both bargaining agents take partial equilibrium effects
into account but do not or cannot always consider all feedback effects from other
sectors or from the tax system when negotiating wages. After a wage agreement has
been reached and general equilibrium effects have been realized, the union and the
employers’ association observe that unemployment is higher than assumed, because
income and demand for all sectors have been negatively affected. In addition the
employers’ association observes that sector profits have been overestimated because
prices and output are lower than expected because of general equilibrium effects.
But when both parties negotiate wages again, employers’ associations are prepared
to make further wage concessions because they overestimate price increases again.
Also, unions push again for higher wages to increase their members’ wage bill because
they underestimate negative feedbacks from other sectors. Hence, both bargaining
agents react to negative feedback effects by agreeing for higher wages. Such repeated
wage adjustments will cease when both parties do not want to change wages any
more. In such a steady state, however, unemployment is persistent and much higher
compared to the outcome that would occur when both parties incorporate all general
equilibrium effects in the wage negotiations at once. Hence, insufficient learning
of general equilibrium effects can provide an explanation why high unemployment

persists.

The paper is motivated by the large literature on the European unemployment
problem, reviewed briefly in the next section. Since a substantial part of the un-
employment is structural in nature and, in principle, could be eliminated, it has
been difficult to explain why high unemployment persists. Saint-Paul (1994, 1995)
has shown that current labor market regulations can be explained by a political
equilibrium. Coe and Snower (1997) have suggested that the importance of com-

plementarities among labor market policies have not been sufficiently recognized.



Our paper suggests that agents’ insufficient learning of general equilibrium effects in
countries with collective bargaining arrangements or minimum wage laws can provide
a complementary explanation why unemployment persists. If unions and employers’
associations are not able to incorporate all feedback effects from other sectors when
negotiating wages, they end up in high wages and unemployment because they react
to negative output, income and profit realizations by wage adjustments in the wrong

direction.

The paper is organized as follows. In the next section, we relate our paper to the
literature. In section 3 we introduce the model. We examine a general equilibrium
model with two types of labor, low and high-skilled, and two industry sectors. The
model is closed by an unemployment insurance financed by taxes on labor, i.e. the
governments’ budget constraint. In section 4 we first explain a bargaining process
called Partial Equilibrium Bargaining (PEB). For PEB we assume that the bar-
gaining parties recognize, and therefore take into account, only the direct effects on
their sector resulting from wage setting. However, they react to general equilibrium
effects in the next wage negotiation. The outcome is compared with the case called
General Equilibrium Bargaining (GEB). GEB means that all general equilibrium
effects are taken into account when the wage is negotiated. We show that unem-
ployment is always higher under repeated PEB than under GEB. This means that
an insufficient recognition of general equilibrium effects will not be learned when
unions and employers’ associations bargain repeatedly over wages. We also illus-
trate that the relationship between the degree of feedback effects taken into account
and unemployment is not monotonical over the whole set of feedback effects. If
bargaining parties were very myopic and took only the direct employment effects of
wages into account without recognizing changes in product prices etc., wages and

unemployment would be lower compared to PEB. Section 5 concludes.

2 Relation to the Literature

There is a vast literature discussing the impact of labor market institutions on un-
employment that we will not try to summarize here. Surveys and detailed accounts
of labor market factors as root causes of the unemployment problem in Europe can
be found in Blanchard and Summers (1986), Burda and Wyplosz (1994), Layard,
Jackman, and Nickell (1991), Snower (1993), Bean (1994), Krugman (1994), Franz



(1995), Minford (1995), OECD (1995), Paque (1995), Alogoskoufis, Bean, Bertola,
Cohen, Dolado and Saint-Paul (1996), Giersch (1996), Gersbach and Sheldon (1996),
Lindbeck (1996), Oswald (1996), Siebert (1997), Nickell (1997). In general, unem-
ployment has been associated with labor market factors affecting supply and demand
for labor, including unemployment benefits systems, institutional settings for wage

determination and minimum wages.

The main point of our paper is that insufficient learning of general equilibrium
effects can considerably reinforce the negative impact of particular labor market
institutions on unemployment. We show that collective wage agreements yield high
unemployment under PEB while they would only create moderate unemployment
under GEB.

Our paper is related to the political implementation and reform design issues. First,
Saint-Paul [1994, 1995, 1998], has argued that the redistributive goals that motivate
labor market institutions in Europe may be achieved at a much lower cost using more
traditional tax and transfer instruments. However, the current level of regulation
can be explained by a political equilibrium since there is a bias towards maintaining
the status quo. Second, as argued in Coe and Snower [1997] for the labor market and
in Gersbach and Sheldon [1996] for the combination of product and labor market
reforms, many policies appear to be complementary. The unemployment effect of
each policy is greater when it is implemented in conjunction with the other policies
than in isolation. Broad packages of labor market reforms can internalize comple-
mentarities across reform steps. Third, Piketty [1998] has suggested unemployment
remains high because a necessary decline of low-skilled people’s wages would be as-
sociated with a low social status or human value which may not be widely accepted
in the public. The results in our paper suggest that high unemployment may also

be the result of insufficient learning of general equilibrium effects.

Finally, our paper is related to the literature on adaptive learning processes in
game theoretic situations (for recent surveys see Young 1997, Fudenberg and Levine
1998). The learning process we employ for unions and employers’ associations is
similar to the best reply dynamics. There are two differences to the best reply
learning models in game theoretic situations. First, the union and the employers’
association bargain cooperatively (Nash bargaining), and hence they maximize a
common objective function. Second, in our general equilibrium setting, both agents

take the previous realizations of output and income generated in other sectors as



given. They do not assume any particular behavior of other agents in the economy,
but market outcomes. In this respect our learning process is more related to the large
literature on learning in dynamic expectations models comprehensively surveyed in

Evans and Honkapohja (1999).

3 Model

In this section, we develop a model to analyze different wage bargaining processes

associated with different degrees of sophistication concerning feedback effects.

There are two types of labor: skilled and unskilled. These are the only inputs into
production. In the long run, there is no loss of generality associated with neglecting
capital, provided that capacity constraints are not binding and that the long-run
capital stock is determined by equating the marginal product of capital with the

real world interest.

There are two sectors producing good 1 and good 2. In both sectors low-skilled and

high-skilled workers can be employed. The production functions are given by:

l h
¢ =ML 0" (1)
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Subscripts 1 and 2 denote the first and second sector, respectively. h and ¢ denote
the skill levels of workers. We assume that low-skilled workers as well as high skilled-
workers are immobile across industries, i.e. they can only work in one sector. Total
labor input of low-skilled workers is L¢+ L. L®+ L% is the labor input of high-skilled
workers. Labor supply of both types of labor is given by fﬁ and f’f in sector 1 and
fﬁ and IZ in sector 2. Overall labor supply amounts to L = fﬁ + f’f + fﬁ + ZZ .

We assume that labor is supplied inelasticly.!

We assume that all types of workers have the same CES-utility function:

[od

=1 a=1\ 77
u= (a1-01° +ag-cy” ) (3)

1 Our model could be complemented by a labor /leisure tradeoff. Since we focus on unemployment
rather than on aggregate output, adding a labor/leisure tradeoff would not affect our basic
results.



c; and ¢y denote the consumption levels of good 1 and good 2, whereas o denotes
the elasticity of substitution between the two goods. We assume that all profits
accrue to the high-skilled workers, i.e. they own all firms. Each high-skilled worker

owns the same share of ownership.2.

3.1 Real Wage Rigidity and Unemployment Insurance

In this section, we introduce the labor markets. In sector 1, we assume that a real
reservation wage exists, denoted by 7w and defined as a percentage of the market
clearing real wage of the low-skilled in sector 1 if no frictions are present (all wages
competitive). If 7w exceeds the market clearing real wages, it becomes binding
for the low-skilled and unemployment occurs in the first sector. w?! is then p - 7.
A variety of regulations can cause a real wage floor: explicit minimum wages, an

unemployment benefit system or institutional wage settings in sector 1.

Wages for the low-skilled in the second sector are determined by the wage bargaining
process that will be the focus of our examinations. The high-skilled labor markets
we always assume to be competitive in both sectors. Labor is taxed at flat rate,
denoted by 7, to finance benefits for the unemployed workers.®> We assume that
the unemployed obtain a fixed percentage of the wages earned by the low-skilled
working in sector 1, denoted by ub. Let us denote the share of unemployed workers

by A, given by:

A=T, - L' +T,— It (4)

The government’s budget constraint implies that

(waf + ngg + w{’L’f + ngg) T=ub-A (5)

2 If shares of firms are traded, each high-skilled worker would hold the market portfolio.

3 If taxation were not distortionary, full employment and any distributional goal could be achieved
by an appropriate tax scheme. Hence, the impossibility to eliminate real wage rigidities can
either be explained by tax distortions or by political factors.



3.2 The System of Equations

The equilibrium with wage rigidities is determined by the following system of equa-

tions. Throughout the paper we normalize the price of the first good to 1, i.e.

p1=1 (6)

By utility maximization we receive the following demand equations for consumption:

b
c = 7
T REEy g
b
= 8
*= T (@) ®)

b denotes the budget of the households. We have five different budgets. The low-
skilled worker’s budget consists entirely of wages (which are different in sector 1
and sector 2 in general). The budget of the high-skilled include their wages and
profits. The unemployed obtain benefits ub. Hence we have ten demand functions
for consumption. The five different budgets leading to ten demand functions for

consumption are given as follows:
by = wi = iy, iy (9)
¢, denotes the demand of low-skilled workers from sector 1 (first lower index) for

good 2 (second lower index).

V4 l V4 l
by = wy = Coy, Coy (10)

W = wh + (7 + ) /(LY + L) = by (11)



by = wy + (m +m2) /(L] + L3) = c3,, 5 (12)

b = ub = cf,cy (13)
The upper index u stands for the unemployed. Profit functions of the firms are sales

minus costs, augmented by the tax wedge. Total labor costs for a firm consist of the

wage bill and the tax expenditures. Therefore:

T = Pi1q1 — wf(l + T)Lf — w?(l + T)L’f (14)

Ty = Doy — wg(l + T)Lg — wé‘(l + T)Lg (15)

Firms are price takers in both sectors. We obtain the first order conditions for profit

maximization of firms in sector 1.

52,
wt(1+7) = pr A LM BLLE (16)
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Similarly, we obtain the first order conditions for profit maximization of firms in

sector 2 under perfect competition

84—
wh(1+7) = pyA, LABLLE* (18)
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Market clearing for good 1 implies:

Lf'C:eu+Lg'cgl‘i‘L}ll'C?l"‘Lg'cgl"‘A'cqfZQ1 (20)

We will choose our parameters so that the real reservation wage will be binding and
thus the labor market for low-skilled workers in sector 1 will not clear. This mirrors
the fact that there are non competitive wages in many industries. In sector 2 the
negotiated wage for low-skilled will not clear the labor market either, whereas labor

market clearings for high skilled workers hold and are given by:

I =1" (21)
Ly = Ly (22)

The true price index is defined by [see e.g. Dixon 1995]

(=)

p= (23)
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This price index guarantees that changes in prices do not affect households’ utility

as long as real incomes are kept constant. Nominal wages for low-skilled workers in

sector 1 are given by:
wt=7w-p (24)
Unemployment benefits ub are defined as a fraction s of the minimum wages for the

low-skilled in sector 1, 0 < s < 1.

ub=s-Tw-p (25)



Unemployment is given by:

A=TL —L{+T1,- L (26)

Labor is taxed at a flat rate in order to finance a transfer to the unemployed. The tax

rate is determined by the condition that the government’s budget must be balanced:

(WLt + wiLs + wh L +whIh) - r =ub- A (27)

The only variable that is not yet specified in an equation is the wage resulting from

the bargaining process in the second sector.

3.3 The Wage Bargaining Process in Sector 2

We assume that wages in sector 2 are determined by collective bargaining between a

union and an employers’ association.* The union has the following objective function

I, results from utility maximization of the labor union for its members (see Manzini
[1998]). It is the excess of the union member’s utility in case of agreement over the

utility in case of disagreement in the negotiation.

The objective of the employers’ federation is to maximize real profits:

Ie=— (29)

We assume that wages are determined by the Nash-bargaining solution. The gen-
eral objective function is the weighted geometric mean of the two single objective

functions.

4 Manzini [1998] provides a recent survey of collective bargaining processes. Schmidt et. al. (1994)
point out how general equilibrium effects through migration can affect wage setting.

10



r=r0.r°7 (30)

d is the union’s bargaining power (0 < § < 1). 1 — ¢ is the bargaining power of the

employers’ association.

The key issue is which feedback loops labor unions and industry associations will
take into account when they agree upon wages. We consider three different levels
of sophistication of the bargaining parties. The first possibility is that all general
equilibrium effects are taken into account by the bargaining agents. Hence, changes
in output, prices in all sectors and changes in taxes are calculated and enter the
common objective. Mathematically this implies that we first have to solve the
system of equations 6, 9, 10, 11, 12, 13, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27 for the unknown variables w¢, w?, wh, ub, L%, L5, L Lk pl, p2, p, ¢, %, ct,,
sy, by, by, Y, el By, el A, T as functions of ws. The solved variables must be
inserted in the objective function I' of the bargaining parties. The Nash Bargaining
Solution (NBS) w$ is then determined as the wage that maximizes I'. Note that
the resulting equilibrium is the one that really maximizes the objective function
I', since these equilibrium values will actually be realized. Under this bargaining
procedure agents take into account all general equilibrium effects that occur when a
wage in one sector is changed. We call this bargaining process General Equilibrium
Bargaining (GEB).

We next examine what happens in the probably more realistic case that agents do not
or cannot take into account all feedback effects resulting in the general equilibrium.
One might think that unions and industry associations only take into account the
employment effect L5(wf), i.e. that only the change in employment L% associated
with a change in wages w$ is considered, whereas all other variables are assumed to
stay constant. The wage bargaining process based on this myopic assessment of the

economy is called Myopic Bargaining (MB).

Probably the most plausible case is that agents only take the most direct feedbacks
into account. Let’s look again at the objective function of the union and the industry

association when the profit m, is inserted.

wé — ub
r,=—=2—-I1¢ 31
p(pl,p2) * (31

11



_ Pagp — wh(1+7)L5 — wh(1 + 7)LE

I,
p(pl, p2)

(32)

We consider the case where the union and the employers’ association take only the
direct effects of the negotiated wage into account, i.e. the effects that take place
directly in their sector. By doing so the bargaining parties take into account not only
the employment effect LY of the negotiated wage w$, but also the price effect p, (and
thereby p) and the high-skilled wage effect w?. The tax rate 7 and the unemployment
benefits ub as well as all other variables are considered (by the bargaining agents)
to stay constant. Only the interactions between w§, L, p2 (and thereby p) and w?
are taken into account by the wage setters. The bargaining process based on this

way of assessing the feedbacks from wage setting will be called partial equilibrium
bargaining (PEB).

For MB and PEB we assume that not all general equilibrium effects are taken into
account, i.e. only a few feedback effects are incorporated whereas some or most of
the economic variables are considered to stay constant. However, wage setters react
to general equilibrium development by renegotiating wages. This implies that the
analogon to the static solution under GEB is a dynamic adjustment process for PEB
and MB with a starting point and an endpoint. An endpoint is a constellation of
wages, prices, employment, output and consumption such that unions and employers
do not want to adjust wages anymore and good markets are in equilibrium. Such a
steady state is called a PEB equilibrium or MB equilibrium (depending on the nature
of the bargaining process). The following figure illustrates the dynamic adjustment
process for PEB, under which the bargaining parties assume that data in sector 1

and the tax rate of the preceding equilibrium stay constant.

steady
EqO Eql Eq2 state

» -
Lo L

PEB O{sector 1 datain Eq0, 1% PEB L{sector 1datainEql, 11}  PEB
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Mathematically this means for the PEB case that the three equations that determine
L%, po and w! (equations 18,19,20) are solved simultaneously (each depending on w)
and inserted in the objective function I'. In the MB case, only L(w$) is calculated
from equation 18 and inserted in I'. After that, the constants of the starting point
equilibrium are inserted in the objective function, and now the wage w4 is calculated,

which maximizes I'.

4 Results

4.1 Simulation Results for PEB and GEB

The preceding section outlined the general equilibrium relationships between wages
and unemployment. In this section we calibrate the model and examine how the dif-
ferent circumstances under which wages are negotiated affect unemployment. Given
the model’s simplicity, it is not easy to estimate what the parameter values should
be. However, as we will discuss in the last section, the results are very robust across
a wide range of variations of the parameters. We consider the following parameter

constellation (see table 1):

rw factor denotes the factor, the low-skilled real wage in sector 1 in the benchmark
model without frictions (all wages competitive) is multiplied with, for the model
with rigidities. In this benchmark solution, the proportion of skilled to unskilled
workers is 2 to 3. Although there is no clear-cut way to calibrate skill proportions
in a two skill level economy, an estimate of around 1/2 is an average of wage or
education considerations [see Saint-Paul 1994]. The production function parameters
were calibrated so as to imply 1’5—2 to be around 1/2 (1/3 if no frictions are present
in the economy). Note that the overall income differences are larger since the high-
skilled people are owners of the firms. The overall income of the high-skilled people
is 3 to 4 times higher than that of the low-skilled people. Moreover, we focus on an

elasticity of substitution of 2 in the utility function between the two goods.

As already mentioned, we need starting points for PEB and MB, that is we need a
market equilibrium we can start with. We first analyze PEB. In an economy with
PEB, the dynamics runs as follows: The economy starts with any market equilibrium
and the agents in sector 2 negotiate by considering the variables in other sectors as

constant. They only take into account the interactions between wage, employment,

13



Table 1:

Parameters | Values |

(03] 0.5
[6) 0.5
o 2
Ay 1

4 2

a I

1 9
Ay 1

4 2

% i
o 9
L, 30
I, 30
I 20
I 20
rw factor 1.1
S 0.6
0 1/3

price and high-skilled wages in sector 2. Then the wage maximizing the objective
function is determined. Based on this new wage in sector 2, a new market equilibrium
is determined. In the next step, PEB based on this new market equilibrium takes

place, leading to a new wage, followed by a new market equilibrium and so on.

The question arises, if this procedure converges and if so, where does it converge to?
To answer this question look at figure 1: On the horizontal and vertical axes wage
levels w4 are shown. The two curves represent the following relationships. The first
line takes a specific wage on the abscissa, calculates the equilibrium (prices, output,
..), and then derives the PEB wage associated with the calculated equilibrium values
as starting point. The curve represents all combinations of wages generating equi-
librium values as starting points and PEB wages. The other curve is the identity
(Id). From the fact that the identity has got a steeper slope than the other curve
we can conclude that the point of intersection is a stable fix point. This means that
repeated PEB approaches the wage associated with the intersection. The fix point
is the PEB equilibrium.

In figure 2 we have first calculated the equilibria based on the wages on the abscissa

and have then inserted them in the objective function. The wage corresponding

14



to the maximum of the objective function is the one the bargaining parties would
choose in a world where all general equilibrium effects were taken into account. This
is the GEB result, i.e. the wage that maximizes the objective function, when all
feedback effects are taken into account. Surprisingly, if we compare figure 1 and
figure 2, we see that the wage associated with a PEB equilibrium lies above the

wage under GEB.

To find out the reason for the behavior under PEB compared with GEB, we next
analyze the objective functions. In figure 3 we have plotted the general objective
functions against the wage. One curve is the objective function under GEB as in
the figure before. The other curve is the objective function under PEB based on the
equilibrium that corresponds to the maximum of the objective function under GEB
(this means we take the values of this maximum as the starting point for PEB).
As we see, the agents tend to agree on higher wages under PEB starting from the
optimal point of GEB. Note that at the true optimal point (the maximum of the
GEB objective function) the curves intersect. This happens because at this point
all the variables considered to be constant under PEB have the values also realized
under GEB. So when these variables are inserted into the objective function, the
value of the objective function is of course the same as under GEB, where these

values occur just in the equilibrium corresponding to the maximizing wage.

In the next step we further analyze the joint objective function I' by looking at [,
and I, separately. In figure 4, I', under GEB and PEB are plotted against the wage,
again using the maximum of I' under GEB as the starting point for PEB. The result
is that for high wages, I', under PEB lies above I', under GEB. This implies that,
from the PEB point of view, the unions push for higher wages compared to GEB
(recognizing all general equilibrium effects of the economy). For low wages it is just

the other way round.

In figure 5, I, under GEB and PEB (always with the maximum of I under GEB as
the starting point) are plotted against wages. We can observe a pattern similar to
the figure before: The objective function of the industry association I', under PEB
lies above I', under GEB for high wages. This implies that employers do not realize
the negative consequences of high wages under PEB as much as they would do under
GEB. So they are more easily prepared to make wage concessions under PEB than
under GEB. Note that the curves always intersect at the starting point for PEB,

namely the wage, that maximizes the joint objective function I' under GEB.

15



The question now is: Why do employers and unions tend to agree on higher wages
when they fail to consider all general equilibrium effects at once? In figure 6 and 7
we have plotted two of the important variables, namely employment L§ and price p,
in sector 2. In figure 6, one of the curves shows the employment that will actually
be realized associated with a certain wage in market equilibrium. This is what
unions and employers see under GEB, when they have the whole picture of the
economy in mind. The other curve is the employment expected by wage setters
with their PEB view considering only the interactions of wf, L5, p, and w} (the
starting point is again the maximum of the GEB objective function). If we compare
the two curves, we observe that with increasing wages employment decreases more

in market equilibrium than the negotiating parties think under their PEB view.

The reason for this phenomenon is as follows: Under PEB, the bargaining parties
recognize the first decrease of employment associated with high wages. But what
they do not realize is that with lower employment real income in the second sector
decreases as well. This in turn implies a decline in demand for good 2 and good 1.
Because of the high negotiated wage in sector 2 and the real wage rigidity in sector
1, employment in both sectors decreases even more. This again implies a further
decline in income and therefore in demand for both goods, leading to a further decline
in employment and so on. Furthermore, because unemployment is increasing, the
tax rate to finance the unemployed also increases, leading to higher gross wages,
implying a further decline in employment, leading to more unemployment, which in
turn implies higher tax rates and so on until the new market equilibrium is reached.
As we see, employment in a market equilibrium associated with a high wage is much

lower than expected by the bargaining parties under PEB.

In figure 7, the price of good 2 is plotted against the low-skilled wage in sector 2. We
can observe that the price is overestimated under PEB. The real price (also expected
in the GEB view) is lower for high wages. The argumentation for this effect is the
following: Because of the decline of employment in sector 2, production of good 2
also declines, which in turn increases the price p, compared to the other price (p).
This is also recognized under PEB, as well as the fact that an increasing p, also
increases the profits of the firms. But what is not seen is that with high wages in
sector 2 not only employment in sector 2 but also in sector 1 decreases because of
the decline in demand for both goods. This in turn implies that also production of

good 1 declines, thereby raising the price of good 1 compared to good 2, so that the

16



rise of po relative to pl is not as big as expected under PEB.

The underestimation of the negative employment effect and the overestimation of
the positive price effect associated with high wages both lead to the higher values of
the objective functions under PEB and thereby to a higher wage agreement, which

in turn implies more unemployment.

4.2 Simulation Results for MB

In this section we will complete our discussion by studying Myopic Bargaining (MB).
In an economy with MB, the dynamics is similar as under PEB: The economy starts
with any market equilibrium and the agents in sector 2 negotiate by considering most
of the economic variables in other sectors as constant and by taking into account only
the interactions between wage and employment in sector 2. The wage maximizing
the objective function as the result of the bargaining is now implemented. Based
on this new wage in sector 2 a new market equilibrium is determined. In the next
step, MB based on this new equilibrium takes place leading to a new wage followed

by a new market equilibrium and so on.

The question that arises is again whether this procedure converges and if so where
to? To analyze this, consider figure 8 which has wages in sector 2 on both axes:
We have again calculated the general equilibria values resulting from the wages on
the abscissa. These general equilibrium values have been taken as starting points
to calculate the MB outcome, i.e. the negotiated wages, which, together with the
starting wages, generate one curve in the figure. The other curve is the identity
(Id). From the fact that the identity has a steeper slope than the other curve we
can again conclude that the point of intersection is a stable fix point. This means
the wage associated with the point of intersection will be the wage the economy

converges to in a MB equilibrium.

In figure 9 we have first calculated the market equilibria based on the wages on the
abscissa and have then inserted the equilibrium values in the objective function.
The wage corresponding to the maximum is the one the bargaining parties would
choose in a world where all general equilibrium effects would be taken into account.
This is the GEB result (see figure 2). Surprisingly, if we compare figure 8 and figure
9, we see that the wage the economy converges to under MB now lies below the wage

under GEB. Why does this happen? The answer in this case is very simple: Under
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MB, the bargaining agents do not take the positive price effect associated with high
wages into account. That is, high wages lead to low employment and therefore low
output, which in turn results in a high price of good 2. By ignoring this positive
effect of high wages, the employers do not realize the positive effects on the profits.
So they expect their objectives to go down more strongly with high wages than it is
actually the case, implying that they are not ready for high wage concessions. This
in turn leads to an agreement on a lower wage than the wage that would maximize

the joint objective function.

5 Conclusions and Extensions

We have developed a general equilibrium model in order to study how different learn-
ing abilities of agents affect wage negotiations and unemployment. We have shown
that a partial equilibrium view of the economy leads to high wages and unemploy-
ment. In contrast, if employers associations and unions take all general equilibrium

effects of the economy into account, then low wages and low unemployment results.

The conclusions from the paper provide an additional argument why industry sector
specific collective wage agreements can be detremental for unemployment. However,
the relationship between the extent to which feedback effects are taken into account
and unemployment is not monotonical over the whole set of feedback effects. If
bargaining parties were very myopic and would only take the direct employment
effects of wages into account without recognizing changes in product prices etc.,
wages and unemployment would be lower compared to the outcome of the partial

equilibrium view.

The results in this paper have some similarities to a well known result of labor
economics, namely the observance that in an economy with very decentralized wage
negotiations wages and unemployment are quite low, in an economy with more
centralized wage bargaining wages and unemployment are high, and in economies
with totally centralized wage settings wages and unemployment are again quite
low (Calmfors and Driffill [1988]). Whereas Calmfors and Driffill vary the size of
sectors and thus the degree of bargaining centralization, we vary the degree of far-
sightedness, obtaining also a hump-shaped curve for real wages and unemployment,
respectively. The similarities to the theoretical results of Calmfors and Driffill could

be interpreted in the way that different degrees of centralization are associated

18



with different degrees of farsightedness of agents: Agents acting at the firm level
hardly care about general equilibrium effects. On the other hand, ignoring general
equilibrium effects when wages are set at a very centralized level (for instance for
a whole economy) would produce large errors. Therefore it is likely that general
equilibrium effects are taken into account in this case. At intermediate levels it
is plausible that only partial equilibrium effects are considered by the bargaining

parties.

If we consider our intermediate case as the most plausible for many European coun-
tries such as Germany, then insufficient recognition of general equilibrium effects
can explain, why we do not see more forceful moves to reforms in labor and product
markets. Even when unions and employers react to general equilibrium effects by
adaptive learn behavior they may end up with high wages and unemployment in

wage bargaining procedures.
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Figure 3: Objective Functions GEB / PEB
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Figure 4. Union Objective Functions GEB / PEB
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Figure 6: Low-Skilled Employment in Sector 2 GEB / PEB
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Figure 8. Convergence of MB
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