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SINTESI

11 contenuto di questo lavoro esprime solamente le opinioni degli autori, pertanto esso
non rappresenta la posizione ufficiale della Banca d’Italia

L’analisi teorica discute gli effetti di un'unione monetaria (UM) sulle strategie di
negoziazione salariale, utilizzando un modello a due paesi. | risultati sono ottenuti confrontando
I'equilibrio di queste economie prima e dopo I'UM.

Nel modello proposto 'UM porta ogni sindacato a tenere conto della risposta della politica
monetaria ai propri incrementi salariali in misura minore rispetto alla situazione precedente; questo
perché l'inflazione obiettivo della banca centrale nellUM e una media ponderata dell'inflazione in
ciascuno dei paesi membri. Cio riduce la reazione della politica monetaria alle azioni del singolo
sindacato, e quindi la percezione, da parte di quest’ultimo, delle ripercussioni inflazionistiche delle
proprie azioni. Pertanto, se la contrattazione avviene in modo non coordinato tra i diversi sindacati,
I'UM potrebbe indurre una minore moderazione salarldnalisi mostra inoltre che tale riduzione
avviene solamente nel caso in cui i sindacati siano sufficientemente grandi e abbiano potere di
mercato; nel caso limite di sindacati atomistici, 'UM non esercita alcun effetto sulla contrattazione
salariale.ll modello teorico suggerisce infine che l'effetto dellUM sullagoeiazione salariale
potrebbe essere maggiore nei paesi piu piccoli.

| risultati del modello dipendono da alcune ipotesi chiave. La prima & che I'UM non alteri le
caratteristiche strutturali delle economie in questione, quali ad esempio il grado di concorrenza sul
mercato del lavoro, che potrebbe invece risentire di un aumento della concorrenza nel mercato dei
beni derivante dalla moneta unica. La seconda €& che i salari siano contrattati in modo non
coordinato: ciascun sindacato non valuta che la propria scelta sara seguita da comportamenti
analoghi da parte degli altri sindacati. Se i salari vengono determinati in modo coordinato, 'UM
non ha effetti sulle strategie contrattuali. Infine, il modello non considera che, in seguito alla
scomparsa della politica monetaria nazionale, i sindacati potrebbero essere indotti a comportamenti
di maggior moderazione nella contrattazione salariale perché percepirebbero come maggiormente

costosa la perdita di competitivita associata a un’elevata crescita salariale.



LABOR MARKETS AND MONETARY UNION: A STRATEGIC ANALYSIS

by Alex Cukierman* and Francesco Lippi**

Abstract

This paper analyzes the macroeconomic consequences of the establishment of a
monetary union in the presence of unionized labor markets. It is shown that the effects
of the formation of a monetary union depend on several labor market features, such as
the degree of centralization of wage bargaining, labor unions' inflation aversion and the
degree of substitutability between the labor of different unions. In particular, the switch
from national monetary policies to a tigd monetary policy usually affects bothflation
and unemployment, even when all structural parameters of the economy and of unions’ and
policymakers’ preferences remain the same. The benchmark case of a monetary union between
identical countries suggests that the switch to a monetary union is likely to make labor unions
more aggressive, increasing unemployment. @gations to this result are provided and
their robustness is investigated under alternative structural assumptions, like cross-country
asymmetries, (pre-union) ERM membership and wage leadership.
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1. Introduction®

This paper investigates the effects of the establishment of a monetary union on real
wages, inflation and unemployment in the presence of unionized labor markets. Conventional
wisdom as embodied in the neutrality of money paradigm would seem to suggest that, provided
there are no additional structural changes, the formation of a monetary union (MU) per se
should not affect real variables. However, this point of view abstracts from changes in the
strategic interaction between non-atomistic labor unions and the central bank brought about

by the formation of a monetary union.

We show that in the presence of such interaction the formation of a MU changes the
equilibrium values of ifiation, real wages and unemployment. In particular, the shift to a MU
affects unemployment andfiation in the countries that form the union even when none of
the structural features of those countries, such as the level of central bank independence and
the organization of labor markets, changes with the formation of the MU. A basic mechanism
driving these results is that with the formation of the MU all unions become smaller units of a
broader monetary area. This reduces their perception of flatiamary repercussions of their
individual wages, inducing them to be more aggressive in their wage demands. In broader
terms, those results are due to the fact that once the endogenous nature of monetary policy is
acknowledged the natural rate of unemployment is no longer independent of the structure of

monetary institutions if wage setting is done by non-atomistic urons.

The arguments developed here are based on the analytical framework developed in
Cukierman and Lippi (1999), amended to allow for cross-country asymmetries in wage-setting
structures. In this framework there are three key parameters that characterize the structure of

labor markets: the centralization of wage bargaining, the substitutability between the labor

L We thank Anne Sibert and Henrik Jensen for useful suggestions on a previous version of the paper. We

also benefited from the comments of Ignazio Angeloni and of seminar participants at the European Central Bank,
Banca d'ltalia, Bocconi University, Banque de France, the EEA Congress at Santiago de Compostela, the XIi
Meeting of the International Economic Association in Buenos Aires. Email: lippi@dada.it

2 The essence of our formal argument has also been noticed in policy circles. In a recent report on wage
setting and the Economic and Monetary Union (EMU) the Economic Policy Committee of the European Com-
mission (1998) wrote: “the change in the monetary regime with the move to EMU could potentially change the
economic agents’ behaviour. Before EMU those countries having a centralised/co-ordinated system of wage bar-
gaining could have expected a 'national’ policy response following their wage agreements. Under EMU things
might be different. The impact onfliation of one country would infience EUR11-wide iitation according to
this country’s weight in the EUR11 ftation rate. [..] Hence, the 'burden’ of the ECB'’s tighter monetary policy
[..] would be externalised to an important extent” (p.7).



of different unions and, in line with several recent papers on the role of non-atomistic trade

unions, the degree of unionsfiation aversiori.Monetary institutions are characterized by the
degree of conservativeness of the central bank and by whether each country conducts a separate
monetary policy or there is a uied monetary policy for all countries under consideration.

More precisely, two alternative policy regimes are considered: (i) national monetary policies

and (i) monetary union.

The main results of the paper are derived by comparing the equilibria obtained under a
MU with those obtained under national monetary policies (NMP). This is done by considering
a two-stage strategic interaction between a central bank (CB) and a number of unions. In the
first stage each union in each country sets its own nominal wage taking the nominal wages of
other unions and the reaction-function of the CB as given. In the second stage, of the NMP
regime, the CB in each country choosefiation, so as to minimize the combined costs of
inflation and of unemployment, taking unions’ nominal wage rates as given. Under the MU
regime, a single monetary authority chooses the area-witkgion in the second stage and
this is known by all unions in thérst stage. The analysis focuses initially on the impacts
of the formation of a MU in the benchmark case in which the parameters of all countries are
identical. This is followed by a more detailed study of the variation in these impacts with the
relative sizes of member countries and with the relative degrees of centralization of their labor
markets'

This paper is closely related to a recent paper by Gruner and Hefeker (1999). However,
while they focus on the special case of a single union that encompasses the whole labor force,
we develop the analysis for any number of labor unions within each country. The analysis
reveals that there are substantial differences between the monopoly union case and the multi-
union case, the most sidigant of which is that, in the presence of more than one union, the
change in monetary regime leads to changasah variables even if unions amet inflation

averse. Soskice and Iversen (1998) also analyze the effects of the establishment of a MU on

3 The presumption that unions are averse to inflation has gained acceptability during the nineties. A non
exhaustive list of references that assume unions to be inflation averse includes Agell and Y sander (1993), Cubitt
(1992), Cukierman and Lippi (1999), Gruner and Hefeker (1999), Guzzo and Velasco (1999), Gylfason and
Lindbeck (1994), Jensen (1997), Skott (1997) and Yashiv (1989).

4 We deliberately abstract from open-economy spillovers of the type studied by Jensen (1993) and Zer-
voyianni (1997) in order to focus on the effects of a MU originating from changes in the strategic environment
faced by unions. Holden (1998) develops a related open-economy model in which the monetary framework has
systematic effects on employment.



wage bargaining in the countries of the Euro area. Although the model they use is different

from ours, the results of the two papers are broadly similar. One notable differenceisthat they
consider the effects of aMU among identical economies each of which has a fully centralized
wage-setting process, while we allow for cross-country differences in the number of unions and
in other structural parametetrd his allows us to study how the effects of the MU vary across
the participating countries, depending on country size and on the degrees of centralization of

national labor markets.

The paper is organized as follows. Section 2 presents the basic analytical framework
and characterizes equilibrium in each country under a regime of NMP. Equilibrium in a two-
country MU is derived in Section 3. The impact of the formation of a MU on employment,
real wages and irdtion is discussed in Section 4. Three particular cases are studied: the
first considers identical countrtethe second allows for cross-country asymmetries in the
degrees of labor market competitiveness and the third considers the case of labor unions that
are indifferent to iflation. Section 5 discusses the effects of the formation of a MU under
two alternative structural assumptions, which may be relevant for Europe firBheelates
to the fact that several countries were in a regime of unilateral pegs before entering the MU,
rather than in a regime of independent NMP. The second fiesdhe Nash wage bargaining
framework used in the previous sections in order to allow for wage-leadership by the unions
of one country. This is followed by concluding remarks.

2. Labor markets and monetary policy under national monetary policies®

A representative national economy consiste @idependent unions and of a CB whose

degree of ifiation aversion is characterized by a paraméterA typical union, j, prefers a

5 Another important difference is that in our model the reaction function of the central bank is derived ex-
plicitly from the objectives and constraints of the monetary authorities and is therefore endogenous. By contrast
in Soskice and lversen (1998) the policy rule for the money supply is postulated exogenously (see their Mathe-
matical Appendix, p.123).

6 Since the analytical framework for a single country is borrowed from Cukierman and Lippi (1999) it is
presented rather bfig. The interested reader ménd further details concerning the mechanics and intuition of
this model in the above paper.

7 Anindependent union is a union that has the authority to decide its wage policy in an independent manner.



10

higher real wage rate (w,;) for its members, dislikes unemployment among its members and

dislikesinflation. Thisis captured by the following loss function:

Q) Q; = 2w, + Au? + Br?

where u; is the rate of unemployment among members of union j, 7 = p — p_, istherate of
inflation (defined as the difference between adjacent values of the log of the price level) and
A and B are positive parameters. The first two arguments reflect the union’s sectorial interest
and are conventional in the theory of trade unions’ behdvidre third one reficts the union’s

aversion to ifiation?

The CB dislikes both aggregate unemploymentdgnd irflation. More precisely, the
objective of the CB is to minimize the following loss function:

(2) I =u?+ In?

wherel is a measure of the relativefiation aversion of the CB. This parameter is Rogoff’s
(1985) well known degree of (multiplicative) CB conservativeness. We consider a two-stage
game and solve it by backward induction. In the second stage, the CB chaitstsrintaking

the nominal wages previously set by all the unions as given, so as to minimize its loss function.
In thefirst stage each union chooses its nominal wage rate so as to minimize the loss function
in equation (1), taking the nominal wage rates chosen by all other unions and the subsequent

central bank reaction as given.

2.1 The labor market

Total labor supply in the economy is All labor is (effectively) unionized and isvenly
distributed over. unions. Although the labor of any given union can be usefully employed in

8  See for example Oswald (1982).

9 Thisis at least partly due to the fact that the income, pensions and other wealth of union members are
not fully indexed. Gruner and Hefeker (1999) report that the representatives of German labor unions recently
demanded that fiation continue to be low in the newly formed European Monetary Union.
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all industries it is not perfectly substitutable for the labor of other unions.’® Labor of a given
union is supplied completely inelastically and is mobile across industries. The demand for the

labor of workersin union j isgiven by:

« —
(©) L= ﬁ(d —wyj) — y(wp; —W,)| L

where L;? isdemand for the labor of that union, w,; isthe (logarithm) of the real wage obtained
by its members and w, = 2?21 = is the (arithmetic) mean of w,; over al unionsin the
economy. This demand function states that the share (in total labor force) of labor demand
facing union j is decreasing in its own real wage and increasing in the average real wage in

the economy. Summing over unions, aggregate demand for labor in the economy is given by:

(4) Ldzzn:L;.l:a(d—m)L.
j=1

Equation (4) states that aggregate demand for labor depends (negatively) only on the
average real wage w,. In particular, aggregate demand for labor does not depend on the
number of unions in the economy. Equation (3) implies that any union that setsits real wage
equal to the average real wage in the economy obtains 1/n of aggregate labor demand. When
it sets the real wage above (below) the mean wage its total share of aggregate demand islower
(higher) than 1/n. But since labor is differentiated deviations in the real wage of a particular
union from the economy-wide average do not induce a total loss of demand or &nii@
demand. For a given number of unions the parameteeasures the degree of substitutability
between the labor of different unions.

Equation (3) implies that the absolute value of the elasticity of labor demand facing

union j, n;, with respect to the (level of the) real wage set by the union is:

_ o+ 'y(n — 1)
5) M a(d — wrj) — nV(wrj - @7«)'

10 The notion underlying this specification is that labor is generally differentiated.
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In a symmetric equilibrium (where al unions choose the same wage) this elagticity is
increasing in the degree of decentralization of wage bargaining, as measured by n.'* Thus,
equation (3) implies that, although total labor demand does not depend on the degree of
centralization of wage bargaining, the extent of wage competition among unions is greater
when the labor force is spread over alarger number of bargaining units. Thisisthe competition
effect of more decentralization discussed by Calmforsand Driffill (1988) and Calmfors (1993).

2.2 The central bank problem

In the second stage of the game, the monetary authority chooses the inflation rate after
nominal wages have been set in stage one. We thus focus on discretionary monetary policy.
Reformulating the labor demand equation in terms of nhominal wages and inflation leads to the

following aggregate unemployment equation:

L—IL¢
L
L s the average nominal wage, p_, is the (log of) previous-period price

(6) u =

=a(W—7—p_1—w)

n

wherew = 3 7 |

level, w; = w,; + pandwi = d — é is the market clearing real wage (at which= 0).22 The
central bank problem in the domestic country is to choose ftietion rate that minimizes the
loss function (2), subject to (6), taking as given. This yields the following monetary policy

reaction function:

CVQ

W:a2+1—

(W —wy —p-1).

(7)

Equation (7) can be rewritten, splitting the nominal wage into its real and expected price-

level componentsif = w, + Ep) as:

' Thesign of the partial derivative of 1; with respect to » is determined by the sign of: a(d —@,) —(w,; —
w, ) whichis positiveif and only if: w,; < w, + %(d—wr). Provided aggregate labor demand is positive, d —w,
is positive aswell, implying that as long as the real wage chosen by an individual union is not "too much” above
the economy wide real wagg is increasing im. This condition is always safied in a symmetric equilibrium.

12 Given the assumption of symmetry between unions the real competitive wage level is the same for alll
unions.
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2

(8) ™= (127_‘_[(¢ + Eﬂ') Where¢ = W, — U)T

where the variable ¢ is defined as the average real wage premium in excess of the redl

competitive wage and E is expected inflation. Imposing the rational expectations condition

that = E'n and rearranging, the equilibrium expression for inflation is:

2
9 ™= aTqﬁ.
This equation confirms, within our multiunion framework, the well-known Kydland and
Prescott (1997) and Barro-Gordon (1983) result thAaiion is positive when the “natural”
unemployment rate is above the desired rate (zero in our Easealso appears that, for a
given wage premium, filation decreases as central bank conservativeness (characterized by
I) increases.

2.3 Wage-setting

In the first stage each union chooses the nominal wagehat minimizes the loss
function (1), taking the nominal wages of other unions and the reaction function of monetary
policy to nominal wages (7) as given. Assuming, for simplicity, that all unions within each
country are identical in size, each of them has a total labor supply eqiial+o L /n. The

unemployment rate for uniopworkers is thus given by:

Lj—L{ ¢ .
(20) Y=—7—7¢ (wj —m—p_1 —wy) +yn(w; — ).

J

Using (10) in equation (1) the optimization problem of a typical union can be formulated
as:

(11) ]\{Um E{=2(w; —m—p_1)+ Ala(w; — 7 —p_1 — wf) + yn(w; — )] + Br*}

13 Unemployment is positive when the real wage exceeds the competitive benchmark level (i.e. if

b > 0).



14

where F isthe expectations operator. The first order condition for the typical union’s problem

is (the superscripV denotes variables under a NMP regime):

E {—(ZN) +Ala(wj —m—p_q —wy) +yn(w; — w)] (aZN +v(n— 1)) + Br(1 — ZN)} =0
(12)

where

dm o?

ZN=1-—=1-

— = 1...n.
dw; (@2+1)n’ J "

Summing over all unions and dividing equation (12)-byields the equilibrium real wage
premium (recall that) = w — Ep — w¢) demanded by unions under the NMP regime. This
yields:

N zZN N

3 9 T ol ZNBE f A2 )y Do T

This is also the wage premium of each individual union, since the problem is symmetric.
Note that the wage premium is lower, and employment higher, the higher the paramatets
B. ZV is the impact of a one unit increase in the nominal wage rate on the typical union’s real
wage rate, under NMP, taking into consideration the reaction function of the CB ZFhissa
measure of the effectiveness of changes in the nominal wage in bringing about changes in the
real wage. Fofinite values of CB conservativeness and of the number of unions this parameter
is smaller than one. This implies that in order to raise its real wage by one unit the union has
to raise its nominal wage rate by more than one unit. The expressian’fauggests that
this effectiveness parameter is lower the smaller the number of unions and the more liberal is
the CB (the lower id). It can be shown that, other things being equal, the wage premium
is an increasing function af”V. Substituting the expression f&f" into equation (13) and

rearranging, the wage premium can be expressed as

I'[(n—1)a?+nl]
a{Ba? + Al [a((n — 1)a? +nl) +~v(n— )n(a?+1)]}

14)6" = —6N . Vil

7
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2.4 Macro outcomes under national monetary policies

The equilibrium rates of unemployment and of inflation are, from equations (6) and (9),
proportional to the wage premium. They are given respectively by:

(25) udN = O@N and 7 = (aQ/I)EN.

It appearsfrom (14) that the equilibrium average wage premium is positive, and therefore
so are unemployment and inflation. The former is a consequence of the fact that each union
is willing to inflict some unemployment on its members in order to raise the real wage
of employed members above the competitive level. The latter is due to the policymaker’s
incentives under discretionary policy. Simple comparative statics of the equilibrium wage
premium reveal some basic properties of the model. They are summarized in the following

four propositionsg?

Proposition 1 The more unions care about price stability (B) and/or the higher is
substitutability between the labor of different unions (vy), the lower is the equilibrium real

wage premium and, correspondingly, the lower are the rates of unemployment and of inflation.

Unions’ concern with price stabilitthoderates their wage demands. The reason is that
each union realizes that by raising its real wage it increases the CB incentiviatmimorder
to reduce unemployment. When unions dislikéation, this recognition of CB incentives
moderates wage demands. The moderating effect is stronger when the number of unions is

small.

Differentiating (14) with respect ta and rearranging yields:

06" I(a*+1)
on  aD?
whereD is the expression in the curly bracket appearing in the denominator of (14). This leads

(16) [Boz3 + Al~ (a2(2n —1) — (a® + I)W/Q)]

to:

1 Empirical evidence and afuller discussion of the features of equilibrium outcomes under the NMP regime
are provided in Cukierman and Lippi (1999).
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—N
Proposition2 i IfB < 481 = B, % < 0 arall n.

—N —N
ii. If B> B, 88% > Oatlownand% < 0 at highn.

Changes in n trigger two opposite effects on real wages, unemployment and inflation.
The increase in the number of unions increases the substitutability between the labor of
different unions and therefore the degree of effective competition between them. This
“increased competition effect” lowers real wages, unemployment aftdtion. But the
increase in the number of unions also reduces the moderating effediationary fears on
the real wage demands of each union. This “strategic effect” raises real wages, unemployment
and irflation. Parti of Proposition 2 states that when unions’ concern for price stability is
below a certain threshold, tiiest effect dominates and hence unemployment andtiofi are
decreasing in the number of unions. The second part of Proposition 2 states that, when unions’
aversion to ifiation is above the threshold, the strategic effect dominates the competition
effect at low levels ofn, thus producing a Calmfors - Dfill relation between real wages

A3 implies that an inverted U

and the number of independent unions. The threshple:
relation between real wages and centralization (the reciproeglisfmore likely to arise the
lower is the substitutability between the labor of different unions (loyWethe lower is/ and

the less unions care about unemployment among their members (the lofjer is

A third feature of the equilibrium is that the structure of monetary policy institutions
affects real macroeconomic variables such as unemployment. The understanding of
the mechanism through which monetary policyfluences unemployment is crucial to
understanding the workings of the MU described in the next section. Since the effect
of monetary policy on employment is due to the strategic interaction between unions and
monetary authorities, we refer to those non-neutralities as “strategic”. Differentiating (14)

with respect td yields:

aEN Q
17 B~ 12 [(e*(n — 1) + 2In) Ba+ A*yn(n — 1)

This leads to:

Proposition 3 An increase in the degree of central bank conservativeness raises the rate of

unemployment if at least one of the following conditions holds:
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i. B > 0 (unions are averse to inflation)

ii. v > 0andn > 1 (there are at least two unions and some degree of substitutability in

the demand for their labor).

As unions become atomistic (n — o0) this effect becomes negligible.

The two conditions in the proposition correspond to two different kinds of strategic non-
neutralities. Thefirst operates through trade unions’ concern about price stability (&). >
It is due to the fact that the higher CB conservativeness, the smaller arefiomary
consequences of a higher wage premium. Hence a more conservative central bank induces

unions to demand higher real wages (as this triggers a mil@ationary reaction by the CB).

Provided there is more than one union in the economy, there is a second source of
“strategic non-neutrality” which operates even when unions are not concerned with price
stability (B = 0). It is due to the fact that under nominal contracting, the marginal tradeoff
between the real wage and the relative wage for an individual union depends on the level
of CBI. More precisely, the marginal impact of a unit increase in a union’s nominal wage
rate on its real wage depends (positively) on CBI whereas its impact on the relative wage
does not. As a consequence, to obtain a unit increase in its real wage rate, the union has to
accept an increase in its relative wage that is larger the smaller CBI. Thus, aflaienn
averse central bank leads unions to perceive a given increase in their own real wage as more
costly in terms of competitiveness (relative wage). Hdigerse competitive effect moderates
unions’ real wage demands and increases with the degree of substitutability between the labor
of different unions {). This second non-neutrality contrasts with most of the literature on
monetary policy games under perfect information in which (when unions are indifferent to
inflation) CBI affects ifiation but does not affect real variables. Neutrality reappears, however,
even when conditionsandii hold, whenn is large since in this case each individual union

basically neglects the effect of its own actions oftation®

15 This can be seen by noting that expression (17) converges to zero as» tends to infinity (a higher power of

n appearsin the denominator than in the numerator).
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3. A two-country monetary union

The basic issue addressed in this section is whether the strategic linkages between the
choices of wage-setters and those of the CB imply that the establishment of a MU alters
the equilibrium values of ifiation and of other variables in the participating countries. To
determine whether there are such effects we start by considering the simple benchmark case of
a MU between two identical countries (i.e. with the same structural parameters and the same
agents’ preferences). In order to focus on the direct effects of a MU we also assume that the
establishment of a MU does not cause any changes in the pre-MU parameters (including the
CB inflation aversion). Finally, it is assumed that all unions set wages simultaneously, i.e. no
union (or country) is a leader in wage setting. The consequences of partial relaxation of this
assumption are studied in Subsection 5.2.

It would seem atfirst blush that, under the above conditions, the shift to a MU should
not affect real variables. This at least is the implication of a standard Barro-Gordon framework
in which unions’ choices are not modeled explicitly. As we shall see, however, the result is
different if account is taken of trade unions’ incentives. The formation of a MU unambiguously
reduces the impact of each union’s wage decisions on the subsequent ratatimninfT his
happens because the number of unions interacting with the central bank is larger in the MU.
When a typical union is concerned aboufi@ion, a decrease in its relative size diminishes
its perception of how much fration is caused by its individual wage choice. This leads to a

higher wage premium and therefore to higher unemployment dtadion.

The total direct effect of a MU on unions’ behavior is likely to depend on several
parameters, such as the relative size of the countries joining the MU andiitewmaversion
of the single central bank. A more precise analytical framework is therefore needed to assess

the relative importance of those effects. Such a framework follows.

3.1 A simple monetary union model

We consider two countries named 1 and 2 with total labor supplies giveén layd L.
Countries are allowed to differ in the size of their labor forEg (in number of unionsr(;) and
in the degree of substitutability between the labor of different unions within a given country
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(7,)- Asinthe NMP case, the typical union j (j = 1,2, ..,n;) incountry i (i = 1,2) facesthe

following labor demand:

v
(18) LI = | —=(d —wi; + 7+ p_1) — ys(wiy —w;) | L

n;

wherethe previous-period price levep_; is, without loss of generality, assumed to be the same
across countrie. The labor demand spédation in (18) is equivalent to (3). Thisftects

our presumption that, at least tdiest approximation, the formation of a MU does not alter
the degree of competition in the labor markeThe aggregate unemployment rate in the area
is therefore given by:

o Lt Ly~ (4 1Y)

(19) L1+ Ly = slul{ + SQUQU
wheres; = Llﬁ-iLg IS a measure of the country size (in terms of relative labor supply),
u; = Li’Lfi‘i “is country’si rate of unemployment antt! is total demand for labor in country

i. The competitive real wage level is the same in the two countries, as the structural parameters
that determine it are, for simplicity, assumed to be the same. Heheed — é as in section 2.
Using equation (6) for the unemployment rate in each country, the area-wide unemployment

rate can be written as:

(20) u’ =« (@U — 7V —wf — p,l)

with w¥ = s;w? + s,wh *® The loss function of the single central bank in the MU is given
by equation (2) where thefiation and unemployment arguments are now the corresponding
area-wide measures. The monetary policy authority’s reaction function, which in terms of

area-wide variables is identical to (7), can be rewritten as:

16 Given that countries in the MU have the same inflation rate 7, a common price level, p, for both countries

is obtained by normalizing one of the previous-period price indicegp; _1, to the level of the other (assumed to
be the new common currency).

17 Competition might increase in the MU if labor substitutability increases owing to higher labor or capital
mobility in the MU. This view is stressed, among others, by Burda (1999).

18 Obviouslys, = 1 — s; in the two-country MU we study here. However, the model can be easily extended
to the case of ax-country MU.
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Union 5 in country 4+ minimizes the loss function (1) subject to (10) and to (21), taking
the nominal wages of the other unions, both at home and abroad, as given. Algebraic
manipulations of atypical Country 2 union’s first order condition make it possible to write
the average wage premium in Country 2 in terms of the average wage premium in Country
1. Given that within each country unions are symmetric the premium requested by each
individual union within a given country is identical to the country’s average. In the MU regime
(superscript U), the reaction function of the average wage premium in Country 2 to the average

wage premium in Country 1 turns out to be:

o2 —U
- g A0z
QA (aZy + yy(na = 1)) + 25 (1 = Z)ss
d U 2 i
wherezl =1- " —1- % %t i1 n,i=12
dwij (042 + I) n;

Since we are assuming that unions move simultaneously in all countries an expression
analogous to (22) holds for the average wage premium of Country 1 in terms of the average
wage premium of Country 2. It appears from (22) that trade unions’ concern alfiadioim
(B > 0) creates interdependencies between teal wages of the member countries. These
cross effects are obviously absent under a regime of national monetary p8liSese the
average wage premium of Country Xlirences the single monetary policy and therefore the
area-wide ifiation rate, unions in Country 2 take account of that when setting wages. In
particular, wage premia turn out to Berategic substitutes since a higher average wage
premium in one country raises the area-wid8ation and therefore induces unions in the

other country to moderate their wage demands.

9 When B = 0 there is no link between the real wages of unions across different countries, but there
is a link between the nominal wages of the two countries under MU (this is demonstrated in Subsection 5.2).
Intuitively, this occurs because higher nominal wages in one country tend to increase the area-wide inflation.
Therefore, unions in the other country increase their nominal wages in order to maintain their (individually
optimal) equilibrium real wage.
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The intensity of the reaction of “domestic” wages to “foreign” wages depends on a
—U
number of country-spefic features. In particular, analysis of the partial deriva%& delivers
1

the following:

Proposition 4 The reaction of wages in Country 2 (“domestic”) to wages in Country 1

(“foreign”) is almost nil if:
(i) unions in the domestic country are atomistic (ny — 00)
(ii) the relative dimension of the domestic country in the MU is very small (sy ~ 0)
(iii) the relative dimension of the foreign country in the MU is very small (s, ~ 0)

(iv) the inflation aversion of the central bank is very high (I — o0).

Intuitively, in casesi and i) each union in Country 2 is essentially atomistic in the
MU (i.e. it does not internalize thefimtionary reaction of the CB to its wage decisions) and
hence ignores foreign wages as well. Under casetliere is no reaction to foreign wages
as these are nearly irrelevant to the determination of MU-widlation. In casei¢) the CB
IS so conservative that it keepdlation low atall levels of wages. Hence unions can ignore

inflation and indulge in their sectorial interests completely freely.

The equilibrium wage premiélU and g_bQU are given by the point where the reaction
functions (equation (22) and its counterpart for Country 1 unions) cross (rﬁﬁtl(ﬁe_yﬁg ) space.
The equilibrium value for the wage premium in Country 1 is given by the following expression

(an equivalent expression holds for Country 2):

28 HY + 22 (20 — 70)s,
HY [HY + 221 — Z)sy] + 222(1 — ZV)HY s

:¢% j=1,..,m

(23) ¢, =

whereH! = aA (aZ! +~,(n; — 1)) i=1,2.

Simple algebra reveals that expression (23) reduces to (13) when (hences, = 0)
which is the case of a national monetary policy by Country 1. It also appears from this



22

expression that, as unions of country i become atomistic (i.e. n; — oo, i = 1,2), the
wage premia converge to zero irrespective of the monetary regime and country size. Thus,

the orthogonality between real labor market outcomes and the monetary regime, which one
would expect on the basis of aconventional money-neutrality argument, is obtained as a special
case in our model when the labor market is competitive or nearly competitive. The following
section considers three simple instances of a MU in which this “traditional” neutrality result

no longer obtains because unions are non-atomistic.

4. The effects of a monetary union: some specific cases

Equations (22) and (23) reveal that the establishment of a MU induces complex
interactions between wages in the two countries. Those interactions depend on the number
of trade unions, country size, union preferences, labor substitutability in each country and the
conservativeness of the CB. In general, the outcomes of the model will vary depending on the
nature of structural differences between the countries forming the monetary union. To develop
some understanding of how those differencdiance the outcome we start from a simple
benchmark case, in which all countries have identical parameters, and move gradually to some

more complex cases.

In all these cases our aim is to analyze diwect effect of the MU on unions’ behavior,
i.e. to study the impact of the MU in comparison to outcomes obtained under the NMP regime.
This effect is “direct” in that it is based on the assumption that all relevant parameters are
unaltered by the formation of the MU. Formally, the direct effect of the formation of a MU
on the real wages in countyis deined aSg_bg — Ef.v for unchanged underlying parameter8.
Note that once this effect is known it is possible to determine the effects of the MU on the
rates of unemployment andfiation in the two countries by comparing the expressions for
unemployment and fiation under NMP (equation (15)) with their counterparts under MU.
Minor rearrangements of equations (20) and (21) imply that the expressions for unemployment

and iflation under a MU are:

20 Obviously, additional macroeconomic effects of the type described (for an individual national economy)
in Section 2.4 occur if a country also experiences changes in some of its structural economic parameters. For
instance, the analysis can be readily extended to consider the effects of MU between two countries with different
pre-MU degrees of central-bankfiation aversion (e.gl?V > IV).
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(24) ul = o@?,i =1,2 and 7Y = O‘TQ(s@? + 3255) = 0472an

We start by analyzing the direct effect of aMU between two countries that are identical
in every respect. We then study the direct effect of the MU when the degree of labor
substitutability differs between the two countries. Third, we study the direct effect of the
MU under the assumption that unions are not inflation averse (B = 0). Thislast case is of
interest because it relates the results of our model to the numerous studies in which unions
are assumed not to care about inflation. For this case we aso analyze how the direct effects
of the MU vary with country size, the number of unions in each country and the degree of

competition in the labor market in each country.

4.1 A monetary union between identical countries

It is useful to begin the analysis from the case of a MU between countries that are
identical in their labor forces (s; = so = 1/2), number of unions (n; = n, = n) and degree of
substitutability between labor (v, = v, = 7). In this case the premium demanded by unions
in the MU is obtained by substituting the parametric values given above into equation (23),
yielding:*

(26) & 2 oU =12 =1
P = p = @i t=Las =541
HY + B&(1—- 77y 7

1

To compare the value of the wage premium given by (26) with the value obtained under

the NMP regime (13) the latter can be conveniently rewritten as:

21 Sincefor thiscase 72V = ZY = ZV and HY = HY = HY, the wage premium under MU is the same

across all unionsin both countries and is given, in terms of basic parameters, by:

o5 —U i I [(n — %)oz2 +n[]
(25) 0 {8 + AT [a((n — §)a? +nl) +~(n—n(e? +I)] }
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(27) ¢N = " = ¢! =1,2; =1
) Bao i ? y 45 ] y e T4
HN+TZ(1—ZZ-]V) J

1

(where HY and Z% are the NMP counterparts of HV and of ZV). Comparison of (26) with
(27) for identical values of n and v immediately leads to:

Proposition 5  If union and central-bank preferences are identical across countries and do not
change with the establishment of the MU, then the wage premium in the MU is higher than the
one obtained under NMP at all levels of n.

Intuitively, a typical individual union correctly perceives that the effect of a one-unit
increase in the nominal wage on its real wage is greater in the MU than in the NMP regime
(i.e. ZY > ZN). In this fully symmetric MU, the switch from the NMP to the MU regime
reduces the extent to which each union internalizes thationary repercussions of its own
actions, thus raising. This alters union behavior via two separate channels fif$teoperates
through unions’ iflation concern B > 0) and the second through a mitigation of the adverse
competitive effect of an increase infiation (wherny > 0 andn > 1). Hence the formation
of a MU leads to less moderation in unions’ real wage demands through both channels. The
upshot is that the switch from NMP to MU shifts the “Calmfors-BHif curve upwards’?

Given the macroeconomic linkages established in equation (24), this result means that both

inflation and unemployment (in every country) are increased by the establishment of a MU.

4.2 Differences in labor market competitiveness (7, > 75)

We now move from the fully symmetric benchmark case analyzed above to a somewhat
more general case in which the only structural difference between the countries that join
the MU concerns the degree of substitutability between the labor of different unions. For
concreteness, we assume that> v,, leaving all other country parameters identi€al his
implies that, as the substitutability of labor is higher in Country 1, effective competition

22 Assuggested by Proposition 2, what we label as a“Calmfors - Driffill” curve is not necessarily a hump-
shaped relation but may also be a monotonic relation between the wage premium and centralization.

23 Note that this implies that{’ = Z}', and thatZz{’ = Z¥, since it is still the case that = s, = 5 and
ny = ng.
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between unions is higher in that country and therefore, under NMP, the wage premium in

Country 1 islower than that in Country 2.2

Since ZV isthe same in both countries, equation (23) implies that the wage premium in

Country 1inthe MU isgiven by:

ZUHY

HYHY + 55 (1 - ZV)(H{ + H)

(28) ¢ =

Asin the previous experiment, the direct effect of the establishment of aMU is obtained
by comparing the premium under NMP (27) with the premium under a MU (28). This leads
to the following (the proof appears in the appendix):

Proposition 6 If the degree of competitiveness across unions is higher in Country 1 than in

Country 2 (v, > 75), then the establishment of a MU:

(i) leads to a reduction in the wage premium in Country 1 provided unions’ inflation
aversion (B) and the positive competitiveness difference (v, — 7,) are both sufficiently large.

Otherwise the premium increases,

(ii) leads to an increase in the wage premium of Country 2.

The intuition underlying the proposition follows. Once in the MU, the relatively more

competitive unions of Country 1 are faced with the higher wage premium of the unions of

Country 2. As a consequence, at given pre-MU wage premia, the area-wide wage premium is

higher than the premium they faced before joining the MU. Taken in isolation, this effect tends

to raise the iflationary response of the CB, inducing unions in Country 1 to moderate their

wage demands in order to avoid excessivtaiion. However, the formation of the MU also

reduces the relative size of each union in both countries. This rdiaesl induces each union

to demand a higher wage premium (this is the “direct” MU effect described in the previous

subsection). Thé&nal outcome of these contrasting effects on Country 1 wages depends on the

unions’ inflation aversion. If they are highly averse tdlation, thefirst effect dominates and

the establishment of a MU leads to a reduction in the average wage premium of the country

with the relatively more competitive labor market. The upshot is that the direct effect of the

24 Thisfollows from Proposition 1.
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MU on the wage premium in the more competitive country depends on the degree of unions

inflation aversion.

The effect of the MU is unambiguous in the country with less competitive labor markets
(Country 2) since, at pre-MU real wages, labor unions there face a lower area-wide wage
premium than they faced before joining the MU. This creates an incentive to push up the wage
premium, on top of that triggered by the relatively smaller impact that unions’ wage decisions
exert on iflation. Thus, the direct effect of the MU is to increases the wage premium in the
country with less competitive labor market, thereby raising the rate of unemployment in that

country.

4.3 A MU between countries with heterogeneous structures (s # Sa, N1 # Na, V1 7 V)

when unions do not care about price stability (B = ()

We now consider the direct effect of a MU in the case in which unions are not
inflation averse. This allows us to study, albeit in a particular case, how the direct effect
of the establishment of a MU varies with country size, the differences between the degree
of competitiveness among unions in each country and differences across countries in the
centralization of wage bargaining. Whén= 0 the general expression for the wage premia of

a country in the MU (23) reduces to:

v gV (n;—1) |
(29) QZSZU:H—ZU: 042A+OCA72(7770(28)1 _¢1] Z:1,2,]:1, , Ny
i o?+1 n;

Comparison of the wage premium under MU with the corresponding premium under

NMP leads to the following proposition (the proof is in the appendix):

Proposition 7 If unions do not care about price stability (B = 0), there is more than one

union in the economy (n > 1) and some competitiveness between them (y > 0) then:
(i) the direct effect of a MU is to raise the wage premium in all countries,

(ii) the direct effect of the MU on the wage premium is greater in smaller countries,
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(iii) the direct effect of the MU on the wage premium is greater in countries characterized
by intermediate levels of centralization of wage bargaining (n) and of labor market

competitiveness (7).

The first result states that, in the absence of inflation aversion on the part of unions and
provided there is more than one union in the economy, the formation of aMU unambiguously
increases real wages (and hence inflation and unemployment). This effect is triggered by
the decrease in the moderating influence that the adverse competitive effect, described
in Proposition 3, has on unions wage demands. Basically, in a MU each labor union
internalizes the ifiationary impact of its individual actions, and of the associated deterioration
in competitiveness, to a lesser extent. This induces each union to adopt a more aggressive

wage strategy, which, in equilibrium, results in higher real wage premiH gountries.

The proposition also shows that the impact of a MU varies with some structural features
of the country that joins the union. The direct effect of joining a MU on a country’s real wage
increases as the size, of the country in the MU decreases. The intuition is that the smaller
a country is, in relation to the whole union, the larger will be the relative change in size that
its labor unions experience as a result of membership in the®MBihce unions in a smaller
country internalize the repercussions of their actions on the MU rateflation to a lesser
extent, their wage-setting strategy becomes more aggressive to a greater extent than that of
larger countries. This suggests that the adverse “real” effects of the European Monetary Union
could be largest in “small” countries, such as Austria and the Netherlands.

Finally, the proposition states that the effect of the MU is largest at intermediate levels
of centralization and of labor market competition (as measured by the labor substitutability
parameter;y). The reason is that when eitheror ~ is large, labor market performance
converges towards the competitive, market-clearing level, irrespective of the monetary regime
(see Propositions 1 and 2). At the other extreme, whes 1 or v = 0 the degree of
competition in the labor market is zertherefore the monetary regime does not affect the
wage premium because thdverse competitive effect does not operate. Hence, the largest
direct effect of the MU occurs in countries with intermediate levels of centralization of wage

bargaining and of labor substitutability.

25 Each union is concerned with the relative size of its nominal wages with respect to the aggregate nominal
wage to which the central bank responds (equation (7)). The formation of the MU affects the latter variable.
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5. Two alternative institutional scenarios

This section examines the sensitivity of the results to variations in some of our
institutional assumptions. In particular, we bring the analysis one step closer to the European
situation by studying the effects of the MU under two alternative institutional scenarios that
may be relevant for Europe. First, we consider the possibility that before joining the MU
some European countries had already subjugated their monetary policies to that of Germany
through the Exchange Rate M echanism (ERM). In this scenario, Germany, the anchor country,
conducts its monetary policy independently of developments in the other countries, and the
central banks of those countries make a unilateral commitment to mimic German monetary

policy.

Second, we modify the Nash wage bargaining framework that we used earlier to allow
for wage-leadership by the unions of a given country (i.e. we solve a Stackelberg game). This
variation is meant to approximate a situation in which some unions are wage leaders and others
are followers. The leaders set their wages taking into consideration the wage reaction of the
followers who, for their part, take the wages of the leaders as given. This framework may
indicate how the existence of some large trade unions with a history of wage leadership, such

as IGM in Germany, affects economic performance in the EMU.

5.1 The direct effects of switching from a (credible) ERM to the MU

We model the ERM regime as an asymmetric mechanism where the central bank
of Germany (the anchor country) conducts its monetary policy independently, focusing on
domestic conditions, while the central banks of the other countries precommit to follow the
German iflation rate. In practice, several European countries attempted to redlateom
towards the lower German rates by joining the ERM, i.e. Dby stipulating some form of
exchange-rate precommitment with Germany. Therefore, by characterizing membership in
the ERM as a “direct” precommitment to Germafiation by the participating countries, we
are implicitly assuming that the ERM exchange rate commitment is fully credible.

26 Similar exercises are developed by Griiner and Hefeker (1999) and Soskice and Iversen (1998). As dis-
cussed in the introduction, one important difference in comparison to their models is that we abandon the as-
sumption of a single monopoly union and of identical countries.

27 Obviously, a precise formalization of the ERM requires the use of a model with foreign trade and exchange



29

Under this characterization of the monetary regime, monetary policy in Germany in the
pre-MU period is described by the NMP regime that was presented in Section 2, so that the
equilibrium wage premium is given by equation (13). The crucial difference introduced by
the existence of a credible ERM in the pre-MU period concerns the unions of the countries
that precommitted to follow German monetary policy. For those unions domefisition is
unrelated to their wage premia, because they know that domegfaton is determined by
the German CB, which lookenly at developments in Germany. This implies that each union
in the “other” ERM countries (subscript “other”) perceives that its individual actions have no

impact on the rate of tiation (i.e. tha = 0 implying Z.:ne» = 1). Hence the wage

on
tawj.oth

premium in the “other” countries under the ERM is:

—ERM 1
30 other —
(30) ¢ aAloa+vy(n —1)]
which is larger than the premium obtained under N®IFPhe fact that under a credible

ERM the unions in the “other” countries do not internalize the impact of their actions on
inflation eliminates a deterrent to high wage claims and therefore leads unions to adopt a more

aggressive wage strategy.

This simple reformulation of the model suggests that, other things being equal,
unemployment should be lower in the anchor country than in the “other” countries in the ERM.
Soskice and Iversen (1998), who consider a similar characterization of the ERM, suggest that
this prediction is “clearly borne out empirically in the period from 1983 to 1992 (p. 120)".
Note, however, that the expression for the wage premium suggests that one should also control
for differences across countries in the degree of centralization, labor substitutability and
unions’ preferences. For instance, if the labor market structure in one of the “other” countries
is highly decentralized (high) or highly competitive because of high labor substitutability
(high ), or both, the unemployment rate in that country could be lower than in the anchor

country.

rates. On the other hand, if the exchange rate precommitment is not credible, each country essentialy follows
a discretionary policy. But in this case the appropriate characterization of the pre-MU period is provided by the
NMP regime analyzed in Section 2.

28 This follows from the observation that the wage premium is increasiuf(see equation 13).
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Keeping this qualification in mind, it is of interest to focus on the effects of the MU in
the case of identical countries as a Ssimple benchmark case. The essentia difference between
the ERM and the MU isthat in the latter inflation is determined by a central bank that reacts to
area-wide economic variables, whereas the Bundesbank reacted only to German variables.
Under this characterization, the creation of a MU should increase the wage premium of
German unions and decrease the premia of unions in “other” countries. The reason is that the
creation of a MUreduces the perceived impact of each individual German union diation
whereas the opposite happens in the “other” countries, whose unions now correctly realize
that their wage decisions have a non-zero impact on tfhationary reaction of the monetary
union’s CB. This moderates wage demands by the unions of the “other” countries.

5.2 The effects of wage leadership by a country in the MU

Wage setting in several European countries was often characterized by wage leadership
on the part of a major union, with other unions acting as followers. In Germany, for instance,
the metalworkers’ union (IG metall) played a leadership vale vis the other unions. Soskice
and lversen (1998) report that between 1974 and 1994 IGM set the norm for wage increases
in 15 out of 21 bargaining rounds. It is therefore interesting to examine how the existence of
leading unions may alter macro outcomes in a MU. A full analysis of this case would require
incorporating the possibility that there are, witletch country in the MU both leaders and
followers. For reason of brevity we present a less ambitious analysis in which all unions in
one country are Stackelberg leaders in wage setting and all unions of the other country are
Stackelberg followers. Although less general, this dipeation makes it possible to capitalize
on some of the earlier results and still obtain insights into some of the differences in macro
outcomes between a MU in which all unions move simultaneously and a MU in which some
act as wage leaders. It may also be of independent interest to the extent that the unions of a

large country, such as Germany, develop a wage leadership position in the future.

To differentiate between leaders and followers we extend the timing structure to three
stages. In thdirst stage the unions of Country 1 that are the wage leaders set their nominal
wages. The negotiated wages are observed and taken as given by the unions of Country 2
when they set their nominal wages in the second stage. In the third stage, after observing

the negotiated area-wide wages, monetary policy is chosen by the central bank of the MU.
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The game is solved by backward induction. In the last stage, monetary policy responds to the
negotiated wages according to the reaction function (21). In the second stage, the unions of
Country 2 set their nominal wages taking as given the nominal wages of unionsin Country 1.
This leads to the following reaction function of the average nominal wages in Country 2 to

Country 1 wages:

(31) Wy = O+ 060,-w
(9, = (p—1+wg)[HY (1-0)+B(1—2Y)|+2¥
(1—0s2)HY +B(1—25)0s2
where e, = ol e <
L 0= a?—il

Equation (31) is obtained from the first order condition of a typical union in Country
2, after aggregating over all unions. This reaction function is the nominal wage counterpart
of the reaction function between the real wage premia (equation 22) presented in Section 3.%
Despite its cumbersome algebraic form, equation (31) has a simple interpretation. The slope
coefficient ©, shows how nomina wagesin Country 2 react to increases in the nominal wages
of Country 1 (i.e. gEQ) Even in the simple case in which unions do not care about inflation
(B = 0), it appears that nominal wages are linked, since if unionsin Country 1 increase their
wages, inflation will increase, and so unions in Country 2 scale up their wages accordingly in
order to maintain the real value of their wages.* More generally, when B is not equal to zero,

the sign of O, depends on the size of B. Thisis summarized in the following:

Remark 1 IfB > By = then 6“’2 =0, <0; otherwzse =0y > 0.

(1- ZU)

The dependence on B of the sign of the response of country’s 2 nominal wages to an
increase in country’s 1 nominal wages is due to the fact that this increase triggers two opposite

29 |If expressed in red terms, expression (31) yields equation (22). Obviously, thisistrue only for the unions
of Country 2, which take Country 1 wages as given both under simultaneous bargaining and under Country 1
wage leadership.

30 Notethat when B = 0 thereis no link between the real wages of the two countries (see equation (22)) but
nominal wages are still linked (see equation 31).
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effects on nominal wages in Country 2. On one hand, owing to their inflation aversion,
country’s 2 unions are willing to take a cut in real wages in order to moderate flaionary
response of the CB to the increase in the nominal wages of Country 1. On the other hand, they
also wish at least partly to protect their real wages in the face of the higher subsedaénhin
triggered by the response of the CB to the increase in Country’s 1 nominal wages. If unions’
inflation aversion is stitiently high (B8 > Br) the first effect dominates, and an increase

in Country’s 1 nominal wages leads unions in Country 2 to reduce their nominal wages in
order to avoid excessivefiation by the CB of the MU. When unions’ filation aversion is

not suficiently high (8 < Br), the desire to avoid an excessive reduction in the real wage
dominates and nominal wages in Country 2 go up. But the increase in the nominal wage in

this case idess than proportionat*

Let us now consider thérst stage of the game in which the leading unions choose
their wages. Each union in Country 1 sets its nominal wage taking account of the reaction of
nominal wages in Country 2 and of the monetary policy reaction function (equations (31) and
(21), respectively). Thérst order condition of the typical union problem in Country 1 implies
the following reaction function of the average wage premium in Country 1 to the average wage
premium in Country 2 (the superscript “L” denotes leadership):

o —L
Zt = P (1 - Z{)s: - 6,

—L
(32) ¢ =
L aA(aZE oy (m - 1) + 221 ZE)s,
dm o s S9
whereZl =1 — =1—|————+ =06 i=1,..n.
1 dwlj (042+I)n/1+n1 20 ] e

It appears that the reaction function for the wage premium in equation (32) is analogous
to the expression obtained under simultaneous wage bargaining with the crucial difference
that ZU is now replaced byZ}.* This captures the essential difference between the two
scenarios. Under wage leadership, the unions of Country 1 internalize the impact of their wage

3L Since ®, < 1, nomina wagesin Country 2 respond to nominal wagesin Country 1 |ess than proportion-
ally. This corfirms that thareal wage premia are strategic substitutes, as shown in subsection 3.1.

32 The reaction function of Country 2 wage premium to Country 1 is unchanged by the assumption of lead-
ership, because the unions of Country 2 (i.e. the followers) take Country 1 wages as given under both scenarios.
Hence the reaction af5 to ¢! is given by equation (22).
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decisions on inflation to a different extent than under simultaneous bargaining. This happens
because they do not take nominal wages in Country 2 as given, but rather take account of
the reaction of those wages to their own wage decisions.® If this reaction is positive (i.e.
if g% = 0, > 0), then each union in Country 1 perceives a higher impact of its nomina
wage choice on inflation, and hence a lower impact on the real wage (a lower 7). The
following proposition summarizes the effects of wage leadership on the equilibrium real wage
as compared to a MU with simultaneous wage bargaining (the proof appearsin the appendix):

Proposition 8 If the unions of Country 1 are wage leaders vis a vis the unions of Country 2,

then in comparison to the benchmark of a MU in which all unions move simultaneously:

(i) if B < Br (unions’ inflation aversion is not sufficiently high), the wage premium of

the unions that are leaders is lower and that of the followers is higher;

(ii) if B > Br (unions’ inflation aversion is sufficiently high), the results in part (i) are

reversed;

(iii) when B = By there is no difference between the wage premia under simultaneous

bargaining and under wage leadership.

The origin of dependence of results on the size of B isrelated to Remark 1 and to the
discussion that follows it. We saw there that, depending on whether their desire to maintain
their real wage in the face of higher inflation is greater or lesser than their desire to moderate
thisinflation, unions in Country 2 respond by raising or lowering their nominal wages. When
the first effect dominates, unions in Country 1 internalize the consequences of their wage
decisions for inflation to a larger extent than under simultaneous bargaining because they are
aware of the fact that the inflationary reaction of the MU central bank will be magnified by the
response of the unionsin Country 2 to their own wage decisions. This tends to moderate their
wage demands. On the other hand, when the inflation aversion of the followers is sufficiently
large, the leading unions have more leeway for higher wage demands, since they know that
some of the inflationary consequences of their actionswill be offset by the decrease in the real

wage of the (strongly inflation-averse) follower unions of Country 2.

33 Technically, under simultaneous moves 727 |5, = 27— whileunder leadership ;4= = 527 +0r Qw, 0w,
J J J
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We saw earlier that the level of the average wage premium in the MU determinesinflation
and overall unemployment in the area. In particular, equation (24) suggests that the higher is
the average wage premium the higher are those area-wide variables? It is therefore useful to
know whether the average wage premium in the MU is larger under wage leadership or under
simultaneous bargaining. The following two propositions address this issue.

Proposition 9 Under wage leadership the average wage premium in the MU and the average

wage premium of the leading unions are positively related.

The proof appears in the appendix. An immediate consequence of the preceding two

propositions is:

Proposition 10 (i) If B < Bry, inflation, unemployment and the average level of real wages

in the MU are lower under wage leadership than under simultaneous bargaining.

(ii) If B > By, inflation, unemployment and the average level of real wages in the MU

are higher under wage leadership than under simultaneous bargaining.

(iii) If B = By, inflation, unemployment and the average level of real wages in the MU

are the same under wage leadership and under simultaneous bargaining.

We conclude this subsection with an analysis of how the response of the followers to a
change in the nominal wage of the leaders depends on the bargaining structure within the MU.
The following observation concerning the reaction of Country 2 wages to wages in Country 1
provides an intermediate step:

BQEQ
Ono 0w

Owa
owy

Remark 2 The cross-partial derivative

dwos . a?sy
ng — 00 then o = Bl

is positive, i.e. is increasing in ny. If

The above implies:

Proposition 11 As the wage bargaining structure in the “follower” country becomes more

decentralized, the wage premium in the “leader’ country decreases.

34 Average unemployment in the MU under wage leadership is given by v = a(s15f + 32$2L) where %L
1 = 1, 2 isthe average wage premium in country ¢ in the presence of wage |eadership.
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This means that the largest moderating effect on the unions of the leader country occurs
if the labor market structure in the “follower” country is highly decentralized. The reason is
that in this case the unions of the leader country cannot rely on fregiam aversion of the
followers to offset (in part) the consequences of their own wage demands on the subsequent
inflationary response of the CB. As a result, the unions in the leader country internalize the
inflationary consequences of their wage decisions to a larger extent. This leads to more wage

moderation on their part.

6. Concluding Remarks

This paper presents a strategic analysis of how the establishment of a monetary union
(MU) is likely to alter wage setting behavior under alternative institutional scenarios and
through it macroeconomic performance. The paper highlights the effects of the formation
of a MU that operate via the change in unions’ incentives for wage moderation. The analysis
abstracts from other changes that might be associated with the establishment of a MU, such as
changes in the degree of the central bank (CBation aversion or in the degree of competition
in the labor market. The virtue of this simple approach is to show that, in the presence of
sufficiently large unions (i.e. non-atomistic), several neutrality results that would be expected

on the basis of traditional analysis no longer hold.

The main lesson of the paper is that, in spite of the fact that agents have rational
expectations and complete information, the change in the strategic interaction between unions
and the CB caused by MU leads to changes in equilibrium values of real variables. This
occurs only when unions are non-atomistic and thus partly internalize the repercussions of
their own actions on other agents’ decisions (the CB and other unions). It is noteworthy that
the formation of a MU induces changes in real wages, unemployment éaion even when
all parameters of the game (CB and unions’ preferences, number of unions and labor market
competitiveness) remain unchanged by the MU. A basic mechanism driving those results is
that the formation of a MU unambiguously reduces each union’s perception of fiatianary
its individual actions are. This happens because in the MU each union is relatively smaller
compared with the pre-MU situation. When a typical union is concerned abibation, this

reduced infaitionary perception leads the union to demand a higher wage premium, increasing
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unemployment and inflation. A similar effect of the MU is presented in Griiner and Hefeker
(1999). However, since in their model there is a single monopoly union in each country, the
real effects of the MU hinge on the assumption that unions diation averse. Our analysis
generalizes their result by demonstrating that in a multi-union world the establishment of a
MU has real repercussions even when unionsnateaverse to ifiation. This second type of
non-neutrality is due to the fact that, when wages are bargained in nominal terms, the degree
of inflation aversion of the central bank affects each union’s perception of how costly it is, in
terms of reduced competitiveness, to increase its individual Wwage.

As mentioned, a central proposition of the paper is that the MU may lead to more
aggressive wage behavior, and hence to higher unemployment in the participating countries,
provided unions are non-atomistic. A number of gfieditions to this proposition are discussed
in the paper. First, when the degree of competition in labor markets differs across countries,
the effects of MU on unemployment may be distributed asymmetrically. In particular, the
formation of a MU leads to a larger increase in unemployment in the country in which the
labor market is less competitive, and may even decrease unemployment in the other country.
Second, the formation of a MU always increases unemployment if unions arefiatioim
averse, and the increase is greater in smaller countries and greatest at intermediate levels of

centralization and of labor market competitiveness.

Finally, the paper examines the robustness of the results to two alternative institutional
scenarios which may be relevant for Europe. Tiret scenario recognizes that several
European countries, which belonged to the ERM, were already committed to German
monetary policy prior to joining the MU. Under the assumption that this commitment was
credible, the analysis predicts that with the adoption of the MU the unemployment problem
may become more serious in Germany (the pre MU anchor country) and less serious in the
satellite countries. In the second scenario we study how wage-leadership by the unions of one
country alters macro performance in the MU compared with a case in which all unions in the
MU move simultaneously. The analysis suggests that if uniofigition aversion is not “too
high”, the MU average wage premium, as well as that of the unions in the “leader” country,

are lower than the corresponding premia in a MU with simultaneous bargaining. Moreover,

35 See the discussion after Proposition 3. Cukierman and Lippi (1999) discuss this second mechanism in
details. Lippi (1999) showsthat arelated non-neutrality effect appears in a model of imperfect competition of the
Dixit and Stiglitz (1977) variety, if unions are non-atomistic and wages are bargained in nominal terms.
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the moderating effect on average wage demands in the MU, as well as on the wages of unions
in the “leader” country, are larger when the labor market structure in the “follower” country is

highly decentralized.

Our model can in principle be used to analyze how the MU affects policymakers’
incentives to reform the labor market. This issue is relevant for Europe, where labor market
rigidities are considered by many an important determinant of poor employment performance
(Bean, 1994 Nickell, 1997). Sibert and Sutherland (1998) have recently used a variant
of the Barro-Gordon model to analyze this question. In their model monetary policy is
discretionary and policymakers face atiationary bias that is directly proportional to the
rate of unemployment. Moreover, owing to international spilloveraiion is higher when
monetary policy is implemented in a uncoordinated manner (i.e. NMP) than in the MU.
Policymakers have an incentive to reduce labor market distortions, because this lowers the
equilibrium rate of unemployment and hence dfation. A main point of their paper is that,
since iflation in the MU is lower than under NMP, the incentives to eliminate labor market
distortions are lower in the MU than under NMPThis result hinges on the assumption that
the MU does not have a direct effect on the unemployment rate. In this paper we showed that
this may not be the case. If the MU has a direct positive effect on the unemployment rate,
this should, in the light of Sibert and Sutherland model, increase policymakers’ incentives
for reform. This seems to mitigate the lower incentives for reforms ifledtby the above-
mentioned authors. A thorough investigation of this issue could be the subject of a separate

paper.

36 A similar hypothesisis advanced by Calmfors (1998).



Appendix

Proof of Proposition 6. Part (i): Using equations (27) and (28) to solve theinequality 511] >
EJIV reveals that the inequality is satisfied if and only if the following expression is positive:

Ba* HY + HY (n—1) a?
33) {—— VY —ZNEL T L gl g Ay e
(33) {(a2+1)ln{ 27Ty T T T e T

Note that the assumption y; > ~, (more competitivenessin Country 1) implies HY > HY,
zV = 7Y = 7Y > Z¥ and HY > HY¥. The term in the rightmost square bracket of
expression (33) is positive. Hence the expression can only be negative if the term in the
curly bracket is sufficiently negative. For the term in the curly bracket to be negative, the
term in the first square bracket needs to be negative, which occurs only if v, is sufficiently
larger than v,. Thus, for a sufficiently large difference between ~, and ~, the sign of the
first square bracket of equation is negative. Given this, for a sufficiently large B the whole
expression is negative.

Part (ii): The equivalent of expression (33) for the condition 3y > @y isaways positiveif
V1> 7.-M

Proof of Proposition 7. The direct effect of the MU in country ¢ when unions do not care
about price stability is given by the difference: ¢, — ¢, , under the condition B = 0. Let

us use expression (29) and (14) (both with B = 0), to write this difference (call it x;) as

_ U =N _ %’(ni_l)(ZiU_ZZN)
GO =0 = ah = )+ a2l — D) + aZF]

(wherez! =1-%1 ;7N =1-L.,¢9 = a;{il). It appearsthat the difference y; is positive

i=1,2.

fordln > 1and~y > 0. Thisproves part i.

Part (ii): This follows immediately from the sign of the partial derivative: g’;i, which is

smaller than zero over the parameters domain.

Part (jii): The partial derivative§X: and 2% are equal to:
n; o

(35) ox; . %’(ZU - ZN)

= .T
on; aAD?
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T;{%—(n—l) [27(71—1) <7+Z—§) + ya <2_9(1;rs¢)) +0;;9 <1—|—sz-—20:>]}

and

Ox; _(n—1)(ZY — Z")
oy, aAD?
where D isthe product of the terms in the square brackets in the denominator of (34).

(36)

[azzUZN — 7 (n - 1)2}

Algebraic analysis of (35) (and of (36)) reveadls that: the expression is. continuous in n
(m)forn >1 (v > 0),largerthanzeroat n = 1 (v = 0), negative for a sufficiently
largen (v) and converging towards zero from below asn — oo (v — o). Since both
expressions switch from a positive to a negative sign only once as n and ~ increase, it
follows that the difference x, has aunique global maximum at intermediate values of n and

of . This proves part iii. B

Proof of Proposition 8. The reaction function of Country 2 unions to Country 1 unions,
expressed in terms of average real wage premia, is given by equation (22) and is unaffected
by whether wage bargaining is characterized by simultaneous moves or by leadership. Now
turn to Country 1 reaction function to country’s 2 average premium, given by (32). Note
that whenB = By, ZF =ZV so that country’s 1 reaction function under leadership is
identical to its reaction function under simultaneous bargaining. Hence, ®herB; the
equilibrium wage premia under leadership and under simultaneous bargaining are identical.
This establishes part (iii) of the proposition.
More generally, wherB # By, the only difference from the preceding case is that the
value of Z; in the reaction function of the leaders4¢ rather thanzV. It follows that the
equilibrium average wage premium of the group of leading unions is still given by equation

(23) with Z¥ replaced byZE. Replacing either of these by any valueff yields:

B ZVHY + B (7, — Z¥) s
Hy [HY + 21— ZY)so] + 222(1 — Zy)HY 54
whereH; = oA (aZ; + v,(ny — 1)) for any value ofZ;. Differentiating (37) with respect

(37) &

to 7, and rearranging

0 1 Ba? Ba?

where
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2

B
M, = aA |y,(ny — V) HY + =

752 (i =1 +aZl)| >0

Ba?

M, = Hj + 7 so(1—25) >0

and M isthe denominator of the expression in (37). Since ZY and Z; are bounded between
zero and one, and since n; = 1,the expression in equation (38) is positive so that the
average wage premium of the leading unionsis a monotonically increasing function of 7.
The proof of parts (i) and (ii) for the unions of Country 1 follows by noting, from Remark
1, that Z} is smaller or larger than ZV depending on whether ©, is positive or negative,
which dependsin turn on whether B issmaller or larger than Br. The proof of parts (i) and
(i) for the average premium of the unionsin Country 2 follows by recalling, from equation
(22), that the two wage premia are strategic substitutes. B

Proof of Proposition 9. The average wage premium in the MU under the wage leadership

of unionsin Country 1is:

2 —L
—L —L —L —L zY — B (1 — Z{)s10,
39 O = S10 + S20y = S10; + s
( ) 11 2¥o 1¥1 2Hg+BTa2(1—Z§J)82

where 3", 4, and ¢y are respectively the areawide average wage premium and the average
wage premia in countries 1 and 2 when the unions of Country 1 are wage leaders. The
second equality follows from equation (22) and from the fact that the reaction function of
Country 2 unions is the same under simultaneous bargaining and under wage |eadership by
the unions of Country 1. Differentiating equation (39) with respect to Ef and rearranging
ag_bL s HY

(40) _L 2
04, HY + 21— ZY)s

which is unambiguously positive establishing that ¢~ and @, are positively related. m
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