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Introduction to the Thesis

The title of my thesis is "Essayvs on Fiscal and Monetary Policy™ The thesis is composed of
three chapters that examine current policy related developments in the international econontic
environment. It examines issues related to the decision on undertaking labor market reform by the
countries participating in a Monetary Union. Moreover. it does so by nsing a {ramework of analysis
that adopts the conventional beliel advocated by many international organizations (like the IMFEF
and the OFCD) that strict labor market institutions are related to the high unemploviment
problem in continental Europe, as well as, the proposed solutions that involve rednetion of labor
market rigidities by means of structural reform. [urthermore. it investigates empirically the
transition and propagation mechanisin of macroeconomic policy shocks through the labor market
channel in the UKL In addition, it examines whether the labor market reforms undergone in the
UK cconomy during the 1980s have affected the responsiveness of labor market variables over
time. Last but not least. it analvses the effects that fiscal policy actions could have on private
consumption in OECD countries. How these are altered when we consider upturns and downturns
in economic activity, as well as. when a fraction of the population has limited access to financial
markets,

More specifically, the first chapter (Labor Market Reform in a Monetary Union) builds on
the idea that an improvement in labor market tlexibility due to deregulation can be beuneficial to
the long run sneeess of the Liconomic and Monetary Union (ENMU). This happens because it will
provide an alternative adjnstment mechanism at the national level to svmmetric and asymmetric
shocks that might hit the Enro-zone economies. The importance of this labor market channel
is attribnted to the fact that exchange rate and monetary policies are no longer available at the
national level as tools for macroeconomic adjustiment. wherceas. fiscal policy is restrained by the
Pact on Stability and Growtht and the tendencey to fiscal harmonization. The paper examines
the interaction bhetween monopolistic labor unions and governments and its implications on the
decisions for Tabor market reform. side and ontside a svmmetric and an asymmetric monetary
union (MU), The main lindings of the analysis are as follows: Incentives for reform are increased
inside the MU when governments and labor nnions move simultancously in the first stage of the

policy game. Inside the MU there is also a possibility of a “race to the bottom™ deregulation.

vt
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This can be avoided by cooperation of the two governments. only in the case of a symmetric
MU and in particular when unions are powerful in wage setting. Area-wide reform is above its
pre-MU levels when labor unions have incentives to coordinate their wage setting decisions in an
asymmetric MU, In that case the governments have no incentive to set reform in a cooperative

manner. because this would lead to higher nominal wage demands by the union members.

The sccond chapter (The Effects of Macroeconomic Policy Shocks on the UK Labor Market)
aims at analyzing the effects of various macroeconomic policy shocks on the UK labor market
(for the period 1970:Q1-2003:Q1). which has experienced a series of reforms that improved its
flexibility and performance in the 1980s. It investigates whether the dynamic responses of the
labor market variables (real wages. employment, total and average hours) obtained are in line
with what the economic theory would suggest and whether they resemble relevant findings for
the US cconomy and previous UK evidence. Furthermore, it examines how the responsiveness
of labor market variables has evolved over time. The decomposition of total labor input to
employment and average hours is crucial for two reasons. The first one is that the labor input
in the UK was found to adjust both with respect to the intensive and extensive margin following
cyvclical movements in economic activity. While the second one is that several reforms that were
introduced in the 1980s were aiming at reducing adjustment costs of labor input. The main
findings are as follows: The responses of labor market variables to a monetary policy shock are
in line with economic theory and previous evidence for the US economy. The adjustment of
labor input is primarily along the extensive margin, iowever. contrary to the evidence for the US
cconomy. there is also significant adjustment along the intensive margin one vear after the shock.
Moreover, when examining a smaller sample this result is overturned with average hours response
being faster and of a bigger magnitude two quarters after the shock. This implies that labor
market reforms undergone in the UK economy during the 1980s have reduced the adjustment
cost of labor input over time. A spending shock leads to negative emplovment. hours and output
responses. while real wages increase. This pattern of responses is attributed to the government
consumption part of spending. and in particular its wage bill component (this is the “cost or labor
market chanuel™ of fiscal policy as is defined by Lane and Perotti (2003) and Alesina ot al (2002),
respectively). The eflect of a net tax shock generates transitory negative effects on employment
and hours, that become positive raising output after the second quarter. The output effects of

both spending and tax shocks are in line with previous UK evidence.

The last chapter the thesis ("The Asynunetric Effects of Fiscal Policy on Private Consump-
tion over the Business Cvcle!) explores the effects of fiscal policy on private consumption. In
particular. it analvzes the possibilitv of asvinmetric eflects in recessions and expansions. when

a fraction of the population has limited access to financial markets (especially in Bad times).

The simple theoretical framework employved illustrates the idea that unanticipated fiscal policy




changes will be more effective in stimmlating private consumption and pushing the economy ont
of a recession. when lignidity constraints bind for a large fraction of the population. Wherceas. the
empirical analysis was conducted nsing a yvearly panel of nineteen OECD conntries (1970-2001)
and it involved characterizing periods of recession (Bad times), using as proxy of the degree of
credit constraints the maximum ratio of loan to the valie of house in housing mortgages (L1V
ratio). following related work by Jappelli and Pagano (1991) and Perotti (1999). as well as.
extracting the fiscal policy shock. The empirical evidence confirmed the theoretical prediction
sugeesting that both a government spending and a tax shock have a stronger positive effect on
private consumption in recessions than in expansions. The effect is more pronounced in coun-
tries characterized by less developed consumer credit markets that are more likely to have a
larger group of liquidity constrained individuals, Furthermore. in countries with less developed
consumer credit markets consumption is aflected the most by expansionary spending shock and
contractionary tax shocks in Bad times, while in more financially developed economies the effeets
on private consumption are driven by contractionary spending and tax shocks in Bad times. and
solely by expansionary tax shocks in Good times. The conclusion of the paper casts donbt upon
the usefulness of tight fiscal rules. which impair fiscal lexibility over the business cvele when

countries have less developed financial systems.
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Abstract of Thesis Chapters

Abstract of Chapter 1: Labor Market Reform in a Monetary Union

This paper examines the effect of monopolistic labor unions’ behavior on governments™ in-
centives o nndertake labor market reform. inside and outside a symmetric and an asymmetric
nmonetary union (MU). Incentives for reform are increased inside the MU when governments and
labor unions move sinmltancously in the first stage of the policy game. Inside the MU there is also
a possibility of a “race to the bottom™ deregulation. This can be avoided by cooperation of the
two governments, only in the case of a symmetric MU and in particular when unions are powerful
in wage setting. Area-wide reform is above its pre-MU levels when labor unions have incentives to
coordinate their wage setting decisions in an asvmmetric MU, In that case the governments have
no incentive to set reform in a cooperative manner, hecanse this would lead to higher nominal
wage demands by the union members.

Keywords: Labor Market reform. monetary union. Labor Unions

JEL Classification: J50. J51. E50. E58

Abstract of Chapter 2: The Effects of Macroeconomic Policy Shocks on the UK
Labor Market

This paper discusses the dynamic response of employment, average hours and real wages to
monetary, government spending and net taxes shocks in the UK for the1970 Q1-2003 Q1 period.
The response of labor market variables to a monetary policy shock are in line with economic
theory and previous empirical evidence. The adjustinent of labor input is primarily along the
extensive margin. However. there is also significant adjustment along the intensive margin one
vear after the shock. Over the more recent period this result is overturned with bigeer and
[aster response in average hours two guarters after the shock. We interpret this result as being
sngaestive of labor market reforms during the 1930s having reduced the labor adjustment costs.
A government spending shock leads to negative employiment, hours and output responses, while
real wages increase. It is attributed to the government consumption part of spending. and in

particular its wage bill component. The effect of a net tax shock generates transitory negative
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effects on employment and hours, that become positive raising output after the second ¢uarter-
The output effects of both spending and tax shocks are in line with previous UK evidence.
Keywords: Nonetary Policy Shocks. Fiscal Policy Shocks. Labor Market Adjustment, UK.

JEL Classification: E24. E52. H20, H30

Abstract of Chapter 3: The Asymmetric Effects of Fiscal Policy on Private Con-
sumption over the Business Cycle

This paper cxplores in a yearly panel of nineteenn OQECD countries from 1970-2001 the effects
of fiscal policy changes on private consumption in recessions and expansions. In the presence
of binding licuidity constraints on households. fiscal policy is more cffective in boosting private
consumption in recessions than in expansions. The effect is more pronounced in countries char-
acterized by a less developed consumer credit market.  This happens because the fraction of
individuals that face binding liquidity constraints in a recession will consume the extra income

generated following a unanticipated tax cut or government spending increase.

Keywords: TIiscal policy, liquidity constraints. consumption. recessions.

JEL: E62. 21, E32.




Chapter 1

Labor Market Reform in a Monetary

Union

First version: ¥ June 2001

This version:! 7 October 2004

1.1 Introduction

The performance of labor markets in Furope after the Economic and Monetary Union (EMU)
is erneial for the long-run success or fatlure of the monetary union: with the introduction of the
curo, exchange rate and monetary policies are no longer available at the national level as tools for
macrocconomic adjnstment. Furthermore, fiscal poliey is restrained by the Pact on Stability and
Growth and the tendeney to {iscal harmonization. Without the nominal exchange rate as shock
absorber mechanisni, asvinmetric and possibly svimmetric shocks might exert inereased pressure
on national labor markets and entail a substantial risk of rising unemplovment.  Hence, the
national governments should undertake reforms that enhance labor market flexibility. providing
thms an alternative adjustment mechanism to these shocks,

Andersen et al (2000). as well as Bertola and Boeri (2002) have put forward a “real effects™of

EAU argument that leads to more reform in the post-EXMU era. According to which. economic

' am grateful to Michael J. Artis for his valuable comments and constant support. as well as. for urging me
to finislh this paper. 1 would like 1o thank Roberto Perotti. and two anonymous referees of the Oxford Feonomic
Papers whose comments improved signilicantly the paper. At the first stage of the project the author has been
benetited from helpful discussions with larl Schiay and Giuseppe Bertola, I also thank conference participants
at the University of Nice-S.A., as well as seminar participants at the European University Institute (Florence)
for useful suguestions. The paper is in submission (recond round} to the Oxford Economic Papers. The usual
disclatmer applies.

Address for correspondence: uropean University [nstitute. Department of Economics, Via Piazzuola 13, 50133

Florence, Traly. Enail: athanasios.agkalakis Giue.it
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2 CHAPTER 1. LABOR MARKET REFORM IN A MONETARY UNION

stability. higher product market competition. and increased economic integration will be charac-
terizing the post-EMU era. Thus. in this context relative labor costs will become a crucial factor
in firms’ locational decisions. Hence, governments will try to make the environment morce attrac-
tive for firms in order to encourage capital investments; which will lead to more labor market
reform that lowers labor costs?.

Calmfors (2001a) argues that although there is a need for labor market reform inside the
EMU. it has been substituted by a consensus among social partners to moderate wages in order
to avoid the painful and politically costly reform efforts. Moreover. Calmfors (2001a) claims
that the observed wage moderation was successful so far in substituting reform efforts hecause
the macroeconomic environment was favorable. since major shocks were absent and there was
good growth performance. However. unfavorable economic conditions will increase the pressure
for structural reform of the labor market. Notice, however, that according to Bertola and DBoeri
(2002) the pace of labor market deregulation accelerated in the build up to the EMU,

An alternative perspective on labor market reform is provided by the “time inconsistency™
approach. In this context. the monetary authority wants to get inflation and unemplovinent
close to their targeted levels. Monetary policy decisions are taken after inflation expectations
have been formed so there exists a short-run trade off between inflation and uncmplovment that
governments try to exploit. Moreover. product and labor market imperfections lead to divergence
of the natural level of unemployment from the targeted level. Under the rational expectation
hypothesis employed in this model. the private sector correctly anticipates the government's
reaction. This will lead to even higher inflation without reducing wnemplovinent.

Notice that in this framework, the higher the gap between the natural rate of unemploy-
ment and the targeted unemployment rate, the higher the equilibrivun inflation.  So inflation
bias (arising from discretionary monetary policy) can be reduced by appointing a conservative
central banker (Rogofl 1983). by establishing a lincar contract between the government and the
central banker (Walsh 1995). by introducing an inflation target (Svensson 1997), or by redncing
distortions in the labor market (Calmfors 2001b). Incentives for (costly) reform will be greater
when the time inconsistency problemn has not been addressed. However. these incentives are fewer
inside the EMU since the act of delegation of the monetary policy to the “very conservative™ Eu-

ropean Central Bank (ECB) eliminates the inflationary bias, reducing the need for reforms®. In

? According to this view labour market deregulation might result in a “"race to the hottom™.
“Hallett and Viegi (2001) support this view in a slightly different setting, They distinguish the labonr market

institutions according to the degree of centralization of the wage hargaining (WB). and have the fiscal anthorit v
influencing the labour costs. Centralized W (less flexibility /reform) provides an extra instrument of economic
poliey because wage restraint by the union increases the competitiveness of the national economy relative to member
states. On the contrary, under Decentralized W (more flexible/reformed) national objectives can be only pursued

hy fiscal policies. Reform incentives will be reduced inside the MU hecause the less =flexible” countries would like

to keep the extra policy instrument to replace the loss of national monetary policy.
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| the case that ECB is as conservative as the national central banks, then the fact that it cares
| about area-wide developments and does not accommodate regional imbalances. reduces incentives

' for reform. One more disincentive arises from the fact that labor market reform in an individnal

country has only a small effect on aggregate equilibrivun unemployment and area-wide inflation. !
B
s0 each member state internalizes only a small part of the benefits from reform. while bearing all ;

the cost of the national reform effort?.
The aim of this paper is to analyze the effect of the formation of a monetary union (MU} on
governients’ incentives to undertake labor market reform. It merges two strands of the literature.

The first is related to the “time inconsistency™ approach regarding incentives to undertake reform

inside the EMU, whercas the second is related to the literature analyzing the interaction between

EMU and wage bargaining. The model builds on the analysis of Calmfors (2001b). Cukierman

and Lippi (2001) and Gruner and Hefeker (1999). Calmiors (2001b) aims at analvzing the cffects
of the formation of the monetary union on governments' incentives to undertake reform. without
considering explicitly the wage bargaining pracess. On the other hand. Cukierman and Lippi
(200]). Gruner and Hefeker (1999) analyvze the effects of EMU on inflation and unemplovment
in the context of decentralized and centralized wage bargaining without addressing the issue of
labor market deregulation”.

Henee. distinet to the relevant previous literature. this paper analyses governments™ incentives

for reform in a simplified two-country monetary union where national labor markets are charac-
terized by centralized wage bargaining, and explicitly models Jabor unions™ behavior regarding,
labor market reform, as well as. its eflects on governments™ policies.

We assume that, before and after the MU Las been formed, the labor union and the government

behave as Nash players with respect to cach other in the first stage of the game. The monetary

PP ETTR TR JE I BN IE S0 SIS TP

policy has been delegated to an independent central bank. So. alter the labor market institutions

have been determined by the govermmnent and nominal wages have been set by the labor union. the

LTSI

independent CB (or ECB in the MU case), which is expected to be eredible, decides on monetary

. v . . » . . RO PR T . [ -
policey, and henee determines the inflation rate. The model is solved by backwards indnction”. We

1Similar are the results of Sibert and Sutherland (2000). labour market istortions lead policy-miakers 1o inflate

too much. The costly spillovers of uncoordinated monetary policy can be reduced by labour market reform. The

authors suggest that reform is higher when there is no monetary policy cooperation. relative to the case where

Eat )

nations negotiate over monetary policy. which happens because cooperation reduces spillovers leading to fewer

incentives for reform.
“Labour unions are assumed to care about inflation: this creates interdependencies between the real variables

of the member states. Wage premiums above the competitive wage tend to be “strategic substitutes™ leading to
a moderating effect. However. in the MU more players interact. this reduces the inpact of each union’s wage
decisions on the area wide inflation. So the MU can lead to more aggressive wage behaviour leading to higher
unemplovment and inflation, if unions™ and CB’s preferences are identical across countries hefore and after the MU

{Cukierman & Lippi 2001, Gruner and Nefcker 1999).
“The =olution corresponds to the notion of subgame perfeet Nash equilibrium. The sequencing of the game is
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examine two cases: the first one refers to a MU of two syvmmetric economies, while in the second
one we allow for asymmetries with respect to labor unions’” bargaining power in wage setting and
their opposition to labor market reform. The solutions are evaluated by calibrating the model
paraimeters.

The outcome of this analysis is that contrary to what the “time-inconsistency™ literature
on labor market refortn has suggested. incentives for reform will increase in the context of a
MU, when governments and labor nnions move simultaneously in the first stage of the policy
game. Labor unions are worse off when wages and reforin are substitutes in their wage setting
decisions. because higher reform worsens the wage-unemplovment trade of that they face. The
opposite holds when wages and reform are perceived as complements. The government in the
more distorted economy is always better off inside the MU, because it can pass to the {oreign
government some of the losses it incurs from its “fight” against the powerful home-labor union.
Consequently the government of the conntry with the less distorted economy is alwavs made worse
ofl inside the MU, Morcover. a “race to the bottom™ effect regarding deregulation is possible. A
' cooperation among the governments in the post-NMU era could address this problem: themgh.
* the governments have incentives to coordinate in deciding labor market institutions only in the
" symmetric case, in particular when reform is not very effective in reducing union power in wace
“setting. In an masymmetric MU™, the cooperative outcome does not emerges endogenously from

the model.

The benchmark model was also extended to allow for an inter-labor union coaperation in set-
ting nominal wages inside the MU. The two labor unions could be made better off by cooperating
(relative to participating in a non-cooperative Nash play) in some model specifications. however
only in case of an "asvmmetric MU™. In these specific cases area-wide reform would still be
above its pre-AlU levels. When labor unions play cooperatively, the national governments have
no incentive to set reform in a cooperative manner. becanse the lower reform levels. althoueh
beneficial due to the decrease in the political cost of reform. inply nmich less wage maderation
on the part of the unions. In some model specifications the government in country 1 can attain
u higher payvofl by cooperating. though the foreign government has no incentives to cooperate
secause it will end up in a worse position.

The paper is organized as follows: Section two presents the model. i.e. section 2.1 discusses
he pre-MU case, section 2.2 the post-MU case, and section 2.3 presents the numerical evaluation
f the model in the symmetric (section 2.3.2) and the asymmetric (2.3.3) case. Finally. section

hiree concindes.

tstified as follows: monetary policy is decided at the Jast stage of the game since it can be changed very easily
ad qquite often so as to address unfavourable economic couditions. Dercgulation takes place at the same time (first

aze) that wages are decided, and probably as often as the wage setting. The implicit assumption ix that plavers

he government and labour union) have imperfect information about each others actions.
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1.2 The Model

Woe analyze two cases: (i) a representative country outside the MU, and (ii) a simple two-country
MU, We will consider both a benchmark case of a MU composed of symmetric labor unions and
countrics. as well as the case of a MU composed of asymmetric labor unions and countries. Prod-
uct markets are assumed to be competitive and perfectly integrated; identical firms are assumed
to produce the same homogencous good. Following Calmfors (2001) and Sibert and Sutherland
(2000) we assume that the government in a representative country cares not only about inflation
and unemployment. but also about labor market institutions. The labor market is characterized
by the presence of a monopolistic labor union (Centralized Wage Bargaining-CW1); so the com-
petitive outcome is nhot achieved (leading to unemployment and output loss). which creates an
incentive for the government to inflate. This problem can be eliminated by undertaking labor
market reform. which is costly. because it affects employed insiders (the electorate in terms of po-
litical economy models). The structural reform variable is assumed. in the Calmfors (2001b) and
Sibert and Sutherland (2000) spirit. to be a composite index that reduces labor market rigidities
(specifically we consider employment protection legislation {(EPL) and union bargaining power in
the wage setting process) thus increasing employment’. Analogous measures of composite reform
indices have been used in empirical studies. such as Baker et al (2001). Van Poeck and Borghijs
(2001) and were based on the OECD (1999) study on the degree to which countries complied
with policy recommendations towards labor market deregulation made in the OECD’s Jobs Study

(1994). Moreover, they are justified by chapter IV of IMF's World Economic Outlook (2003),

“Although this way of modelling labour market reform is a strong simplification. nevertheless it captures the
beneficial effects that labour market reform is expected to have on employment. Notice. however, that several
types of reform regarding labour market institutions might have an ambiguous eflect on unemplovment. For
example. stricter labour standards and/or employment protection legislation (EPL) is expected to lead 10 higher
levels of long term unemployment, while it lowers short term unemployment by reducing the flows into and out
of unemplovyment (reducing the labour turnover). This means that lower levels of EPL might not lead to the
expected outcome (Nickell 1997). Though several studies like Elmeskov et al (1993). INI's WEO (2003). Nickell et
al (2003), Blanchard and Wolfers (2000) report a that stricter EPL increase unemployment. Strong labour unions
are expected to raise unemplovment, unless they co-ordinate with firms in the wage setting process. llowever,
this is possible only in the case of external competitive pressure (Nickell and Lavard 1999, Llmeskov at al 1998,
Blanchard and Wolfers 2000, IMF's WEO 2003 etc).

Furthermore. the discussion about labour market deregulation that improves unemploynient outeomes involves
also ofher labour market institutions like labour taxes and unemplovment hencfits, however these are not considered
in our model specification. lligher taxes on labour, that include payroll taxes. income taxes and consumption taxes
increase the wedge between the real cost of a worker 1o an employver and the real consuniption wage of the worker.
Hence. lowering the 1ax wedge will result in lower labour costs in the Jong run and in lower unemployvment (Belot
and Van Ours (2001). Nickell et al (2003), INIF's WEO (2003) ete). Unemployment is also increasing the more

generous and long-lasting the unemployment benefit entitlements are. Hence reform aiming to reduce the generosity

of social security svstem will reduce unemployment (Nickell 1997, Elmeskov et al 199% etc).
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as well as a series of labor market studies that do not discuss each labor market institution in
isolation but consider interactions among them®. Finally note that the CWB assumption coupled
with a direct effect of institutions on uncemployment assumes the presence of rigid labor contracts
that allows for more aggressive wage setting on the part of the labor unions. Therefore. it is cru-
cial to study the eflect of nnions” behavior on governments® incentives to undertake labor market

reform.

1.2.1 Labor market institutions and monctary policy outside the MU

First we consider the case of a representative country that does not participate in the monetary
union (alternatively, a representative country before joining the MU). The model is developed in
two stages. In the first stage the government and the national labor union mowe: simultaneonsly.
i.c. they play Nash against cach other. Union members will set nominal wages treating the
actions of the government as given. The government will decide on reform taking nominal wages
as given. Both the labor union and the government are Stackelberg leaders with respect to the
CB. which moves in the second stage of the game and sets the rate of inflation.

In the spirit of Ilefeker (2001}, Sibert and Sutherland (2000) and Calmfors (2001b). we for-
mulate the unemplovment equation as:

u= a,(w —5T) = or (1.1)

u denotes the unemployment rate. w is the logarithin of nominal wages and 7 is the inflation
rate which is defined as follows: @ = p -~ p_1. p is the log of the price level P2, normalizing
~1 = 1. we have p_; = 0. thus we get @ = p. Hence we define w — 7 as being real wages.
We assune that there exists a level of reform R corresponding to the current level of labor
market institutions (related to the current amount of distortions in the labor market) which is
normalized to 1. so that its log is zero. Hence. » = In R, and is thought to be a comyposite indear
representing the degree of labor market deregulation; § is the impact of deregulation (we asswmne
é > (). Thus, the unemplovment rate increases with the real wage w — 7 and decreases with
the index 7 (i.e. deviation from current labor market institutions which are related to a certain
amount of distortions; so if » = 0. no reform is undertaken. and distortions remain at the same
level). The composite reform index as was mentioned before refers to emplovinent protection
legislation and union bargaining power in wage setting. implving that institutions do not act
in isolation. as well as that there are complex linkages between institutions and unemplovment.
Notice that such institutional reforms have been proposed by several OECD's (e.g. Jobs Study
1994, Implementation of Jobs Study (1999)) and INMEF's (WEO 2003) studies as a way of reducing

labor market rigidities and fighting unemploviment.
o~ Cal L) .

*For example, Elmeskov et al (1998), Belot and Van Ours (2002). Nickell et al (2003). Baker et al (2001).
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1.2. THE MODEL

Stage 2: The central bank’s problem

The monetary authority wants to minimize the deviations of inflation and unemployment from
their target levels. assumed to be zero for simplicity. So the central bank is minimizing a standard

quadratic loss function of the forin:

=2 + Au? (1.2)

with respect to 7 and subject to eq. (1) taking as given nominal wages and reform. Acp is
the unemplovment aversion parameter. We assume that the central bank does not care directly
about the level of labor market reform. The central bank’s reaction function is obtained after the

(B has equalized the marginal benefits and the marginal costs of a higher inflation rate:

_ a\
. T a4+ 1

(aw — br) = & (aw — ér) 13y

Note that the reaction parameter of the central bank: ¢ < 1, thus the monetary policy is not
fully accommodating union’s nominal wage demands. Notice also that an increase in the level of
reform lowers the inflation rate. Labor market distortions reduce output below its efficient level;
this creates an incentive to the CB to raise inflation above its optimal level in order to boost real

activity and reduce unemployment”.

Stage 1: The labor union and the government play Nash

The Government The government minimizes the following loss function:

G =7+ 42 (1.1)

with respect to 7. subject to (1) and (3). taking nominal wages set by the labor union as given.
The government wants to minimize the deviation of 7. from current labor market institutions
{(r = 0). Hence, reform has a direct negative effect through r itself (because it is opposed by its
electorate. the majority of the employed insiders according to Saint-Paul, 1996}, and an indirect
positive effect through lower inflation and unemployment. The government is assumed to care
more about unemplovment relative to the central bank g > A,

The minimization problem yields a reaction function of the form:

awd(p + a?A?) |
r= T} = — - . _ 5
Jaw) N+ pd? 4 202y + al\?y 4 q2)242 (1.5)

y 1T . y
If the natural rate of mmemployment (NRU) was assumed to be higher than zero and the CB was targeting
an unemployment rate below that, the model would have exhibited the Barro-Gordon inflation-hias. In that
case. incorporating expected inflation and making use of the rational expectations assumption. reform would have

reduced the inflation bias. and hence the incentives to generate surprise inflation.

NI N S Fe Iy
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i.e. the reform nndertaken by the government is an increasing function of the wages {f, }:(u') >
0) set Ly the union. In the absence of reform. the effect of labor market distortions (e.g. increased
union power and strict rules on employment protection legislation) leads to high wages and low
labor demand. and thus to high unemployiment. Hence. labor demand-enhancing reform should
be undertaken (reduction of the union power and abolishment of strict EPL rules). in order to
shift the labor demand schedule outwards (so as to reduce unemployvinent and inflation). Reform
is an increasing function of nominal wage demands by the union members. in order to outweigh

the effect that unions™ wage setting behavior has on unemployment and inflation.

The labor union Emploving the assumption that all labor union members are identical and
that firms produce a homogeneous good we can assume the presence of only one labor union in
the economy. The single labor union that represents all workers in the economy prefers a higher
real wage for its members. and dislikes deviations of unemployiment from its targeted level. The
targeted level of unemployment (v) is affected in a negative manner by labor market reform: v can
be considered as a proxy of union bargaining power in wage setting (in many empirical studies this
is proxied by union density)'?. Therefore, we assume that reform undertaken by the government
aflects negatively union power. Labor unions strongly averse any kind of reform that implies
less strict employment protection legislation (job security rules and regulations that concern
administrative procedures, like reasons for dismissal, length of notice of termination. severance
payments. unfair and collective dismissals). as well as. any attempt by the government that
reduces their bargaining power in the wage setting process!!. Therefore labor unions oppose any
form of deregulation that imply less rigid labor contracts and worsens the wage-unemployment
trade off that they face. Nevertheless. reform has also a positive effect on nnion members by
reducing inflation and unemplovment.

2

The labor nnion is minimizing the following loss function'?:

L=-30w~-=)+ (u—1)? (1.6)

""For exaniple, Baker et al (2001). IMF's WEO (2003).

"'This sort of reform is opposed by union members because it direetly reduces their welfare. since it implies a
lack of control in future periods and that the union will diminish in size and influence (the UK experience in the
19%0s).

2 A previous version of the paper assunie that the labour union is inflation averse. whicl is a realistic assumption
for a monopolistic union that represents all workers in the econoniy, However, we do not consider this case here for
two reasons. The first one is to keep the model simple and the second is to focus on the main concern of the paper
which is labour market reform. In the current setting, inflation aversion would make unions favourable to reform

undertaken by the government, the effect would be increasing on the aversion to inflation paranmecter assumed in the

unions loss function. Furthermore, union members take already into account the real and not the nominal wages,
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where

UV =KN—ET (1.7)

with respect to nominal wages . subject to (1) and (3) taking reform as given. ;3 is a positive
parameter representing the labor union’s preferences on real wages over unemployment. x is a
positive constant not affected by labor reform. while € represents the effectiveness of reform efforts

on reducing the bargaining power of the labor union (as proxied by v) in wage setting'®.

The minimization problem yields the reaction function of the labor union:

3+ 2an +2ar(d — £ — a’is) + a23) + '.Za:‘h'.,\] - (1L.8)

where if ¢'(r) > 0 nominal wages and reform are “strategic complements®, ie. il %,i =
L8 —c~a’As) > 0. 0r § > (1 +a?X); otherwise if ¢'(r) < 0 wages and reform are “sfrafegic
substitules”. Notice also that: G = 2 (a2 +1) >0 (and % = 1 (a®XA +1) > 0). which suggest
that the bigger the targeted level of unemplovment is (or the union power in wage setting). the
higher nominal wages will be. Moreover. % = _—rgl:—agﬁ < 0.1i.e. an increase in the eflectiveness

of reform efforts in reducing union bargaining power in wage setting, leads to lower nominal wage
demands at a given reform level.

Therefore. the union facing the possibility of labor market reform undertaken by the govern-
ment. which leads to more flexible labor contracts by reducing union’s bargaining power in wage

setting and by and introducing less strict EPL. decides to react “aggressively™ raising nominal

wage demands when 8 > (1 + a®)), i.e. when the reduction in unemployment caused by reform
is higher than the reduction in union power so that there is still room for higher wages with out
affecting much unemplovment among its union members. In this case more reform improves the
wage-unemployment trade off faced by the labor union. In the opposite case. reform and wages
arc substitutes because the reduction of unemplovment due to reform is smaller compared to its
negative effect on the union bargaining power proxy. Hence. a bigger amount of reform worsens
the wage-unemployment trade off faced by the union. i.e. the demise of unionization (the union

diminish in size and influence) forces the labor union to moderate its nominal wage demands in

e s ] K=—cr ifh—2zr20 . . . i
“Notice that v > 0. ie v = . We focus on the most interesting case & — 27 > 0 (in
0 ifv—zr <0

fact v > (). however, as will be shown in section 2.3.1 we shall allow for a high and a low value of © i.e. when the

union has high and low hargaining in wage setting.
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order to avoid facing higher unemplovment among its members! 17,

1.2.2 Labor market institutions and monectary policy inside the MU

[ .
¥ might have on

We now turn to examine the effect that the establishment of a monetary union
decisions regarding labor market reform, which are still taken by national governments in order
to deal with the heterogencous labor market structures in each country. This is a real life fact.
despite the initiatives undertaken by EU member states in developing a coordinated strategy
for employment (Lisbon 2000)'". The labor union in each country decides on nominal wages
taking as given the nominal wage demanded in the other country. The common central bank (we
call it for brevity European Central Bank or ECB)} determines the common inflation rate for all
participating countries. We analyze a two-country (1 and 2) monetary union. and we consider
first the benchimark case of two identical countries having identical unions. The next step. will be
introduce some asymmetries between the two economies. To focus on the direct effects of EXU
we can also assume that Agep = A, although it would probably be more realistic to consider the

case where the ECB cares less about unemployment relative to the national central banks.

The unempioyment equation is determined as follows:

wuy + uy
upp = —5—— = a(wae — 7w — drage (1Y)

we have defined wyp = ¥E2 950 = Zidr2 while we have assumed that the unemployment

ecuation in each country ¢ is defined as follows:

uj = a(w; ~ Ty} — Or; (1.10)

t.e. it is affected by the nominal wage demands in country i, the common inflation rate in the

HNotice that a situation where the government decides first on reform (Stackelberg leader) and then the labour
unjon sets nominal wages implicitly assumes that the government determines unilaterally the institutional [rame-
work in the labour market. anticipating the reaction of the union to each reform level r. Moreover, all previous
moves are observed before the next is chosen. So complete and perfect information are assumed. For this reason we
think that the Stackelberg case can be characterized as uninteresting because the real life determination of labour
market institutions and nominal wages is much more complicated allowing for imperfect information among the
players. This can be captured by the simultaneous move game structure.

Furthermore. allowing the labour union to set reform unilateraly is also an unrealistic assumption. however the
current setting allows it to have a strong say on the formation of labour market institutions as we will see in section

2.3.1.
“The Nash equilibrium solutions are presented in Appendix 1.3.1.
Y1 this benchmark case. abstracting from rveality. we assume that the imposition of the MU can only be
represented by the establishment of the common central bank (CB), which decides on the common inflation rate.
The European Council meeting in Lishon (2000) adopted a strategy to bring employment to all member states

close to 70% of the working age population by 2010.
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monetary union and the reform undertaken in country ¢. We assume for simplicity that é and a
are identical across countries, and that the two countries are of equal size.

The simple MU case we are considering with the common inflation rate determined by the
ECB. contrary to a situation where the ECB would care about a weighted average of the inflation
rates in each member state, could be thought of as the limiting case of the situation described by
the “real eflects™ argument discussed previously. It could be described as a world with econotnic
stability, and increased economic integration, where product market competition has led to price
convergence within the MU, In this context, national labor market institutions will have very

important effects on member states' economies.

Stage 2: The ECB’s problem

In stage 2 the LEuropean Central Bank determines the common inflation rate taking into account
upre and taking as given the nominal wages set by the unions in the two countries. as well as,
%

the amount of reform decided by the national governments in the first stage of the game

The ECB is minimizing the following loss function with respect to 7, subject to (9):

Beep = =3 + Aecptihy (1.11)

The reaction function of the LCB is defined in terms of area-wide variables:

A ECRQ
MU= slaware — drape] = Lecplaware — brane] (1.12)

14 Apcpa

as in the case of national monetary policy a bigger amount of reformn results in lower arca-wide
inflation. We can see also that since Apopg = A the ECB responds in the same way to an increase
in the average nominal wages in the monetary union, as a national central bank would respond

to an increase in nominal wage demands by the national labor union.

Stage 1: The Governments and the Unions play Nash

The Governments The national governments decide about the level of labor market reform
in each country. subject to the ECB’s reaction function. and taking as given the nominal wages
set by the labor unions. as well as the amount of reform decided by the other government. Each

national government in country ¢ is minimizing the following loss function with respect to r;:

Gi = ma + pud + 4} (1.13)

subject to eqs. (10) and (12). and taking as given wy. w; and rj. Notice that the two govern-

ments attach the same weights ¢ and 4 on unemplovment and reform. respectively. Reform has a

3 The FCB cares onlv indirectly about labour market reform.
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direct negative effect on governments' decisions. as well as. an indirect positive eflect througl the
reduction of unemployment and inflation. for the same reasons that were discussed in the case of
a representative country outside the MU. The reaction function for cach government will be (see

Appendix 1.5.2):

ri = fo,(rjowi, wj) (L14)

Equation (1.1) implies that: Reform undertaken in the home country is an increasing function
of nominal wage demands by the home labor union (—(%1]- > 0. for the same reasons analyzed in
the pre-MU case). Notice also that the higher the wages in the foreign country, the smaller the
amount of reform undertaken by the home government (%12- < 0). because a high wy will increase
area wide inflation. reducing unemplovment in country 1 (by reducing real wages in conntry 1).
leading, thus. to fewer incentives for reform.

On the other hand, a bigger amonnt of reform in the foreign country will induce the home
government to undertake more labor market reform (—3—:-} > 0). This is a “racc to the bottom”™
argument: a high 79 (by increasing »py-) reduces area-wide inflation, other things being equal.
resulting in higher nnemplovment in country 1 (by increasing real wages in country 1). Thus
reform has the effect of a “beggar-thy-neighbor” policy. So the govermment in conntry 1 decides to
undertake reform in order to counterbalance this “negative spill-over effeet”. Hence. we postulate
that the level of institutional reform on each country can be thought of being strafcgic complemend.
an argument that has not drawn much attention in the literature and can possibly shed some
more light in the workings of a monetary union and the decisions to form and/or participate in
a MU,

Strategic complementarity of imstitutional reform in the context of the perfectly integrated
MU that we are considering. implies that member states’ economies will inenr “real effects”
by the reform decision undertaken by cach national government. In real life situations labor
market institutions (LMI). by affecting labor costs. would be an important determinant for firms’
decisions about foreign direct investinent (FDI) in an environment of intensificd product market
competition. Hence government action would be important in attracting FDI. generating negative
side-effects to the other countries in the MU that are competing for FDI (originated from ontside
the MU). Additionally, other things being equal. LM could be important factor in the relocation
decisions of firms from one MU country to another, deteriorating the economy with the nore

“rigid” labor market.

The Labor Unions The national labor union in country ¢ sets nominal wages minimizing the

following loss function with respect to w;:
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Li = —3(wi—maw)+ (u —v;)? (1.15)

v = K-—ETr; (1.16)

subject to eqs (10) and (12). The reaction function for each union is'“;

wi = fr;(rj.riowj) (1.17)

The nominal wage set by the home labor union is determined with respect to the nominal
wage set by the foreign labor union, and the amount of reform decided by the home and foreign
government. Two effects that hold for the pre-MU case carry over here. First, ?Ti’,-l‘- = %’;‘- >0
a higher target value of unemployment on the part of the labor union leads to higher nominal
wages. Second. %l < 0 i.e. the more effective the reform effort is in reducing union power, the
lower wages will be at a given reform level.

Examining the reaction function of the labor union in country 1 we see that: %J’-;- > 0, the
Lome union will respond in an aggressive manner to a nominal wage hike by the foreign union®’.
A bigger amount of employment enhancing reform in the home country generates an ambiguous
effect on wage decisions taken by the home labor union. Specifically we have: %‘;‘-ll > or < 0.
It is positive if (2 + a?Apcp) > 2¢(1 + a?Agpcp) (or 8 > %%‘;—%%2) i.e. if reform reduces
uncmployment to a greater extent than it reduces union power, the labor union will set wage
in an aggressive manner. In the opposite case: § < %%ﬂ% unions' bargaining power is
reduced to a great extent be reform. thus it has a strong moderating eflect on labor union’s wage
setting behavior,

Finally. a higher reform level in the foreign country induces a wage moderation on the part of
the home labor union ('-)d-‘,'—; < 0). A bigger amount of reform in country 2 raises area-wide reform
reducing area-wide inflation. which in turn increases real wages and unemployment in country
1: this sequence of events will produce a moderating effect on the wage setting decisions of the
labor union in country 121,

A key feature is that the interaction of more labor unions inside the MU, mmakes them react

aggressively to a nominal wage hikes in the foreign country. This will force national governments

Y . . T . . -
"For all mathematical expression and equilibrium solutions see Appendix 1.5.2.

011 a previous version of the paper where unions were inflation averse this effect could even he negative ( %‘- < 0).
Though this "maederating effect™ would be paossible only if unions were very inflation averse or the common CB
was not very conservative (i.e. liberal having high Agcs). In that case, a high nominal wage demand in country
i moderates wage demands in country j. since the union in country j realizes the positive effect of higher wage
demands on area wide inflation.

'na previous version of the paper when labour unions were inflation averse this effect could even be positive,

assuming though the presence of a very inflation averse labour union or a liberal commeon central bauk (high Agcg).
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to react in a stronger and positive manner to nominal wage increases by the home union. as well
as. to reform decisions taken in the foreign country. The home labor union. in turn. will either
raise or moderate (decrease) its nominal wages demands. depending ou the eflect of home reform
effort on its bargaining power. Furthermore, there are two more moderating effects at work: first
the home labor union moderates its wage demands in the event of higher reform in the foreign
country. and second the home government reduces reform when nominal wage increase in the
foreign country. Therefore, there is some ambiguity with respect to how the Nash solutions in
the post-MU case compare to those in the pre-MU case. To resolve this ambiguity we resort to

mumetical evaluation of the two cases, o

1.2.3 Numerical evaluation
Calibration of parameters

We need to choose values for the paraimeters in the unemplovment equation. a the slope of the
Phillips curve. and é the effect of labor market reform (concerning EPL and union bargaining
power). In order to calibrate the parameter a we follow the analysis in Saint-Paul and Bentolila
(2001). They compare real wage {lexibility parameters from a series of studies and they calenlate
upper and lower values corresponding to “flexible” and “rigid” labor markets, Since we examine
an cconomy with a monopolistic labor union we consider only the rigid labor market case of
Saint-Paul and Bentolila (2001). In this case the real wage flexibility parameter was found to be
1.25 which in our setting translates® to a = 1—15 = 0.8 The paramcter & captures the effect of
reform regarding EPL and labor union bargaining power on unemployment. Several studies have
examined the effects of EPL and union power {as proxied by union density) on unemplovment.

. . 29 . . +
and their estimates vary to a great extent. Therefore. we have decided to consider a high and

ad : Y » ryn . e .
*In case of a flexible economy the value for the real wage flexibility parameter was 4 in Saint-Panl and Benolila
{2001). The Saint-Paul and Bentolila paper was based among othiers to the Lavard. Nickell and Jackman or LN.J

(1991) estimations. LNJ had estimated for 19 OFECD countries for the period 1969-83 the following wage equation:
Uy — Py = (1 — 'i')(u‘t~l _Pt—l) 0= Ut — 'rnAUt - ';QA‘P

aud the real wage flexibility parameter used by Saint-Paul and Bemolila corresponded to the average value of

the long-run parameter 7 in the 19 OECD countries.
23y - : \ . - . B :
For example. Elmeskov et al (1993) estimated that 1 unit increase in the EPL index used would lead to an

increase in unemployment by 1.13 percentage points, while union density has no effect. Nickell (1997) found no
cffect fromi EPL on unemployiment, while a ten percentage point increase in the union density was found to raise
uneniplovinent by 0.96 percentage points. Blanchard and Wolfers (2000} found that an increase in the FPL index
by | unit raises nnemployment by 0.2 percentage points. while a ten percentage point increase in union density
restults in the unemploy ment inereasing by 0.8 § percentage points. Bertola et al (2001) report that stricter EPL will

increasc unemployment hy 0.2 percentage points. while they found no effeet from union density on unemplovment

rate. Simulation exercises in the INI's WEO (2003) suzgest that a reduction in EPL from Furo-Area to U.S. levels

(
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a low value for 4, for the high value we use 1.61 (= 1.465 + 0.18 — 0.032) which is taken from
the IMF's World Economic Outlook (2003), while the low value (0.2) is taken from Bertola et
al (2001). These values are transformed into elasticities after being divided by 6%. which is the
average unemployment rate over 1970-2002 for the OECD countries®!. Therefore. the high value
of 4 is 0.268, whereas the low one is 0.033.

We also consider two values for the parameter x (determining the targeted value of unem-
ploviment by the labor union); the low value being 5% and the high value being 10%. A high
value for x refers to a labor union that cares more about real wages, and which also has bigger
influence on the wage setting process compared to a labor union with a low x. The parameter
e represents the eflectiveness of reform in reducing the union bargaining power, as proxicd by
1. We allow ¢ to take a low value 0.1 and a high value 1. In the latter case a given increase in
reform reduces union power one-to-one, while in the former case it has only a minor effect on
union power. Alternatively, a given decrease in union power has to be attained by a much greater
amount of reform in the second case,

The parameter ;3. which represents the weight attached on real wages relative to unemploy-
ment in labor union's loss function, is set to 1. The targeted unemployment level (v > 0) indicates
that the labor union is already attaching a relatively higher weight on the wage income of its

union members compared to unemployment among its union members.

Tablel: Parameter Values

a Stow on igh | Klow | Khigh | Elow | €high 3

0870033 10268 } 5% [10% | 0.1 |1 1

With respect to the parameters 4, A, y. that represent the preferences of the central bank
and the government, we know that A < g because the government attaches more weight on
uncemployment than the central bank (or the common CB in the post-MU era). Lippi (1998) in
his study for 22 OECD countries, estimated the weight attached on inflation to be on average

7T1%. Saint-Paul and Bentolila (2001) consider two extreme cases for the weight attached on

will lead to a fall in the wnemployment rate by about 1.65 percentage points. In addition, regression estimates
presented in IMF's WEO (2003) indicate that stricter EPL increases unemployment rate by 1.465 percentage
points (Table 1.3, model 3}, while an increase in union density increases unemployment by 0.18 percentage points.
However, their interaction produces a reduction in unemployment rate by 0.032 percentage points. As the INF
report claims EPL dampens short term unemployment. because of firing restrictions. while it increases long term
unemployment due to reluctance on the part of employers to hire workers in a highly regulated labour market. As
the report postulates, greater unionization (which proxies union power) makes “more effective and more widespread
the implenientation ol the EPL measures, magnifving the first eflect™. Though as the report notes the “undesirable

long term effect dominates in 13 out of 20 OECT) countries studied. including all GY economies™.
21\We use the OECD average unemiployment rate instead of the EMU or European Union average because the

ahove mentioned studies were based on OECD countries.
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inflation in the social welfare function (parameter b in their model), a low one which is 10%. and
high one which is 90%; in the latter case the economy is inflation averse. whereas in the former
it is inflation prone. In the context of our paper A = '—,jﬁ for the central bank. Furthermore.
in the Saint-Paul and Bentolila (2001) framework the weights on the government’s loss function
would have been. for example. » for inflation. & for reform. and (1 — ¢ — &) for unemplovment:

£ Moreover, b > ¢ i.c. the CB attaches a bigger

. | PR
thus in our framework ji = 1—?—2 and v = S

weight on inflation compared to the government. which implies that A < s, In addition, ~ should
be bigger or smaller but not equal to A for b > ¢ (while v < A if b £ ). Therefore. we shall
consider four cases: (i) A<=~ {ii) A <p <5 (iii) A <~ < po (iv) v < A < pe. In the first case
the weight attached on reform is equal to the weight attached on unemployment. in the second
case more weight is attached on reform. These two cases and especially the second one resemnble
to a situation where the political cost of reform is very high. because labor unions are strong
enough to affect political developments. The political cost of reform refers to strikes and public
protests on the part of the labor union members. The third case implies that the political costs
of reform are important. though not so much as the cost of high wmemplovment. Finally. in the
last case the unions do not have much “say”™ in the political life and cannot oppose reform in an
eflicient manner. this could be the case when union density is low. We will consider the following
possibilities:

Case (1) @ A<p=n Case (ii) 1 a<p<n

A I ~ A it -

i i

variant 1 | A=0.01 | p=0.055 | 4=0.055 | A=0.01 | ;=001 | ~=0.07
variant 2 | A=0.11 | p=0.175 | ~=0.175 | A=0.11 | p=0.15 | ~=0.2

variant 3 | A=0.11 | p=0.5 ~=0.5 A=0.11 | p=0.4 | v=0.6

A = 0.01 implics that the weight on inflation by the central bank is 99% (in the {ramework
of Saint-Paul and Bentolila. 2001). while A = 0.11 corresponds to 90% weight on inflation. i.e.
in both cases the central bank is more averse to inflation compared to the estimated aversion
to inflation parameter (7.1 %) in Lippi (1998)*. n = ~5 = 0.055 corresponds to 90% weight
on inflation and 5%. respectively. on reform and unemplovment. g = 5 = 0.175 implies that
the weight on inflation is 74% (as reported by Lippi 1998) while the weight on reform and
unciplovinent is 13% for each. @ = ~ = 0.5 corresponds to 50% weight on inflation (inflation

prone case), and 23% respectively on reform and unemplovment =",

P R P . . - .
We do not consider a case where the central bank is inflation prone. because in the run up to the EMU the
central banks of all menmber states were independent by law, were already participating in the Furopean Monetary

System (ENS). while the member states had achieved a low and stable inflation in the run-up to the EAMU,
“Avalue of g (or 5) = 0,04 corresponds to 3.75( weight on uneniployment (or reform). while a value of ¢ (or

1) = 0.07 corresponds to 6.3% weight on nnemployment (or reform). A value of p {or =) = 0.15 implies weight
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Case (iii) : A<qa<p Case (iv) 1 v<r<n
A g

1 A gl 4

variant 1 | A=0.01 | 4=0.04 | ¢=0.07 | A=0.01 | v=0.005 | ;e=0.105
variant 2 | A=0.11 | 4=0.15 | x=0.2 | A=0.11 | 7=0.05 | =03
variant 3 | A=0.11 | 4=0.4 | i=0.6 | A=0.11 | 47=0.05 | z=0.95

Notice that the first two rows in each box represent a sitnation where both the central bank and
the government are inflation averse (with the central bank having a bigger aversion to inflation
though). whereas the last row refers to a case where the central bank is inflation averse but
the government is inflation prone i.e cares less for inflation (much less (50%) than the average

estimated value (71%) in OECD countries as reported by Lippi, 1998)%",

Evaluate the inside and outside the MU outcomes

The values cliosen for the parameters imply that we have to examine eight different model specili-
cations=". In addition. the alternative orderings of the preference parameters for the central bank
and the government produce four cases to consider, with three variants on each based on how
inflation-averse is the central bank and the government. However, all these different specifications
can he categorized into two groups based on the conditions: § > (1 +a?)) and é > %’i—t_ﬁ?
that determine whether labor unions set wages as an increasing function of reform (strategic
complements) pre and post-MU. respectively. Therefore, wages and reform are “strategic com-
plenients”™ only in models 1 and 3, where § = 0.268 and ¢ = (0.1 i.e. the labor nnions face a
nmore [avorable wage-unemployment trade ofl. because reform reduces unemployment to a greater
extent than it aflects union power in wage setting. In all other cases labor unions set nominal
wages as a decreasing function of labor market reform. because reform reduces their bargaining
power more than it affects unemployment. i.e. wages and reform are “strategic substitutes”.
Under all possible specifications reform increases inside the MU, This reflects the fact that

labor market institutions in eacli country are “strategic complements”, as well as, that home

equal 10 11.2% unemployment (or reform}, whereas y (or 7) = 0.2 corresponds to 14.8% weight respectively on
unemplovment (or reform). While g (or 1) = 0.4 {and p (or 1) = 0.6) imply that the weight on unemployment
and reform is respectively 20 %.

The values for 5 and 2 in case (iv) are translated to the following weights on reform and unemployment: 5 = 0.005
{0.03) corresponds to 0.45 % (3.7% when inflation weight is T4% and 2.5% when inflation weight is 50%7). While
when g = 0.105 (0.3 and 0.95) the weight on unemployment is 9.55 % (22.3% and 47.5%. respectively).

2"\We do not consider the extreme case of 105 weight on inflation as in Saint-Paul and Bentolila (2001). because

as alreadyv mentioned in the run-up to ENU all countries had achieved a low and stable inflation.

B These are: 1) k=3, §=0.268, e=0.1 2) s=5. §=0.268. e=1 3} n=10. §=0.268. £=0.1 4) x=10 .§=0.268, s=1 3)
k=3, 6=0.033. :=0.1 6) s=3. 6=0.033, £=1 T) ~=10. 6=0.033. s=0.1 §8) ~v=10. 6=0.033. =1.

2"The numerical solutions are presented in Appendix 1.5.3.
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governments respond in an aggressive manner to wage setting by home unions. As a result.
inflation and unemployvment end up in a smaller level inside the MU, Moreover. nominal and real
wages {all (or remain approximately the same) in all cases where wages and reform are strategic
substitutes® (i.e. when union power is substantially reduced following the labor market reform).
which generates part of the fall in unemployment and the inflation rate. Therefore. the model
implies that there will be significant wage moderation (despite the fact that more agents interact
inside the MU). as well as, acceleration of the reform efforts®!. However, if wages and reform
are strategic complements (model specification 1 and 3). nominal and real wages will be at a
higher level inside the MU. Nevertheless. this does not inhibit inflation and unemplovment from
falling. becaunse the effect of reform on unemployment is very strong. Hence. a bigger amount
of reform leads to less strict EP’L. which can lead to lower unemplovment but does not affect
much union power on wage setting, allowing labor unions to reap benefits from a “partizan™
type of wage setting behavior (because a bigger amount of reform makes more favorable the
wage-unemplovment trade off that they face}.

Wellare implications on the usefulness of reform or the decision to form of a monetary union
cannot not be drawn from this framework, however. using cach agent's loss lunction we could
categorize the different outcomes®. In all possible specifications the common central hank's
loss is lower compared to what the national central banks achicved in the pre-MU cra, In case
of strategic substitutability of wages and reform on unions wage setting decisions the national
government ends up with lower losses inside the MU: whercas the labor unions having lost part
of their strength since wage contracts have become less rigid (due to less strict EPL and rednced
bargaining power in wage setting) face a less profitable outcome inside than outside the MU,
The outcomes achieved by labor nnions and governments are in the opposite direction. when
wages and reform are strategic complements on unions” wage setting decisions. i.e. labor unions

are better ofl. while governments are worse off inside the MU (Table 2)34%,

W\ lodel specifications 2, 4. 5.6, 7, and 8.

¥ Bertola and Boeri (2002) document that the pace of labour market deregulation aceelerated in the build up to
the EMU. Taking also into account that there is a remarkable wage moderation in the Euro-area (Calmlors 2001 a).

we conclude that the predictions of the model are verified.
Sy . . . e . - - . . o s .
*Keep in mind that the bencfits and costs ol forming a MU are far from being analvzed in detail in the shnple

framework we emiploy. hence we are very cautious about drawing hasty conclusions about MU membership. therefore
we impose it exogenously.

**This is attributed to the decrease in real wages which is not compensated by the fall in unemiployinent becanse
its targeted level falls as well. With respect 10 the government. the increase in reform generates smaller losses

compared to the benefits from a lower level of unemployment aud inflation.
q . - . . s . -
"Labour unious are better off hecanse of the increase in real wages and the fall in nnemployment {despite the fact

that the decline in unemployment is woderated by the fall in its targeted level). Governmments are worse ol because
the political cost of increased reform outweigh the benefits of lower nnemployment and inflation. In addition. the

unemployment decrease is smaller in the complementarity case because real wages increase.

FThese aliernative specifications provide us also with the following result: a reduction on the weight attached
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Overall, national governments have more incentives to undertake costly reform in the context
rather than outside a MU. because it can moderate the wage demands of both the home and
the foreign labor union, as well as in order to counterbalance the “negative spill-over effect” of
the reform undertaken in the foreign country. However, this “beggar-thyv-neighbor™ policy can
stimulate a “racc to the bottom™ regarding labor market reform3® inside the MU. Cooperation
of the national governments in setting reform replicates the pre-MU outcome (i.e. less reform).
On the other hand, cooperation on the part of the two labor unions will not ¢change things. the
solutions coincide with those under non-cooperative Nash play inside the MU®". Furthermore,
if we consider an inter-government coalition deciding reform in each country and an inter-labor
union coalition setting nominal wages the solutions obtained are similar to those prior to the MU,
Therefore, the deregulation decisions taken by the national governments (and particularly the
strategic complementarity of labor market institutions) are essential in determining the achieved
outcome and drive the mechanics of our simple model; hence when governments internalize the
effects of their actions on each others by engaging in cooperation the pre-NU outcomne is achieved.
Whereas, if this externality is still present a cooperation on the part of the labor unions. due to
the svmmetry of the problem. will lead to the same outcome as under a non-cooperative Nash
play because the wage setting behavior of labor unions will still be influenced heavily by the way

reform is st by the national governments

Notice though that the incentives for cooperation depend on whetlier wages and reform are
strategic complements or supplements. More specifically, when wages and reform are strategic
complements with governments being worse off and labor unions better off. the governments can

improve on that outcome by cooperating and achieving the superior pre-MU outcome. though

to reform (a lower 4) or a bigger weight on unemplovment (higher s) leads to higher level of reform and lower
unemployment in all model specification. It also leads to lower nominal and real wages in the cases where wages
and reform are strategic complements on the unions’ wage setting decisions. In the rest of the cases (models | and

3) nominal and real wages increase with the reduction of 4.
3¢ . . N « . . . . .
International coordination could deal with this problem if regulations are desirable. On the other hand if regu-

lations are excessive this competition could be heneficial, and governments’ incentives for reform: will be increased

(Andersen et al 2000, Bertola and Boeri 2002 etc).
3 Governments minimize G = %(G. + G2) with respect to rjand r3, and play Nash against the unions, while

the unions play Nash against the inter-government coalition and against each other. Labour unions minimize
L= %(Ll + L2) with respect to wiand w2, and play Nash against the governments, while the governntents play Nash
against the inter-labour union coalition and against each other. The ahove stated specifications of the coalitions’
loss function can maich the results obtained in a Nash bargaining context, because of the symmetry of the two loss
functions used respectively in each case, and the fact they have a common reference point which is the loss achieved
under a non-cooperative Nash play (Zervoyianni. 1997). The mathematical expressions are not reported due to
space limitations, and because the symmetry of the problem (and the nature of the common loss functions used)
make straight forward the equality of the pre-MU Nash and post-MU outconie under government cooperation. as

well as the equality of the posi-MU Nash outcome with the post-MU outcome under unions’ cooperation.
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in that case the labor unions will end up being worse off. When wages and reform are strate-
gic substitutes. and governments are better off while unions are worse off inside the MU, the
governments have no incentives to engage in cooperation because this will give them an inferior
payv-off, whereas the Jabor unions cannot do anything to improve their pay-off. Hence. the gov-
ernments under certain circumnstances can improve their pav-off by cooperating. while this is not
possible for the labor unions because what drives the mechanics of the model is the strategic
complementarity of reform which is perceived as a negative externality by the governments when
wages and reform are also strategic complements. In that case it serves as positive externality for
the labor unions, because it eases the wage-unemployment trade off they face. When wages and
reform are substitutes. the strategic complementarity of reform in the two countrics serves as a
positive externality for the governments (that is why the don't have incentives to cooperate) and

a negative one for the labor unions because it worsens their wage-unemplovment trade (Table 2).

Table 2

(G.L) (G.L)
Move from: pre-MU-—>Nash-MU NashAMU->Govts' Coop
(w-r) substitutes (Better off, Worse off) | (Worse off, Better off) => No incentives for cooperation
(w-r) complements | (Worse off, Better off) | (Betier off. Worse off) => 3 incentives for cooperation

Asymmetric Case

The next step would be to allow for asymmetries in the two countries™. It is expected that
countries behave differently depending on whether they form a MU with countries that are more
or less distorted than themselves. Abstracting from country size differences and choosing to focus
on labor market differentials. we assume that country 1 is more distorted than country 2. The
labor union is assumed to have bigger bargaining power in wage setting in country 1. which is
modeled by setting ~) = 10%. while x3 = 3%. Furthermore, it is assumed that reform is much
less effective in country 1 due to public discontent and strong opposition by union members.
This is modeled by setting 1 = 0.1. while g9 = 1. In addition. the political cost of reform
(e.g. due to strikes when unions have a strong say in the design of labor market institutions)
would be higher in the country with stronger labor unions (higher union density and coverage),
hence we assume that 4 > 4y, For simplicity we allow for the same parameter ¢ = 0.8, and
& = 0.268. though we will examine whether the result changes when we consider a lower value

of § (= 0.033)*. Based on what we discussed above, when 8 = 0.268 wages and reform will

35 The uumerical solutions are presented in Appendices 1.5.1.
' The parameters « and § were assmned to take the same values. since both countries are modeled as having a

simiilar labour market structure, i.e. a monopolistic labour union. Hence, we do not allow for different . i.e. a high

(rigid) and a low (flexible) labour market. because the presence of labour unions and strict EPL generates rigid
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be strategic complements on unions wage setting decisions in country 1 (distorted economy)
while they will be strategic substitutes in country 2 (less distorted economy). When é = 0.033
wages and reform will be strategic substitutes on unions wage setting decisions in both countries.
Therefore the combination of parameters (when § = 0.268). £y = 0.1. x; = 10%. relative to
g2 = 1. k2 = 5%. implies that the union in country 1 is more powerful in wage setting and that
reform reduces effectively union power in the second country. On the contrary. when we assume
é = 0.033 the labor union in country 1 has still more power in wage setting. though reform is
effective in reducing union power in both countries. We allow for a case where both national
governments averse inflation to the same degree (high or low), as well as for a case where the
government in the more distorted economy is inflation-prone, while the government in the less
distorted economy is inflation-averse?%4!,

Case with: § = 0.268. We are going to examine twelve different cases, in the first eight
national governments will averse inflation to the same degree, while in the last four the national
government in the more distorted economy will be inflation-prone, whereas in the less distorted

economy it will be inflation-averse??. Case 1 depicts a MU of a distorted and less distorted

labour contracts in both economies; while it is only labour unions' bargaining power in maintaining these rigid
labour contracts that differs among countries. Additionally, we would not want to force any result by assuming
thai reform generates a bigger fall in unemployment in one country than the other (different 6). For example,
unemploytent might be reduced more in the economy where the labour union has more power (which also suffers
from higher unemployment as suggested by several empirical studies, see footnote G) if reform is reducing effectively
labour union hargaining power. However, if labour union power is unaffected to a large extent. then reform might

not manage to reduce unemplovment more than in the less distorted economy.
1%This makes uses of the presumption that inflation might be higher in an economy where unions bargaining

power in wage setting is greater,
‘1In all cases the national central banks will be equally averse to inflation, because as we know they were made

independent by law, participated in the ENMS. while the member states were obliged to achieve a low and stable

inflation rate as a prerequisite for EMU participation.
32 In model specifications 1. 2, 5. 6 both governments are inflation averse (variant 2: see section 2.3.1). These cases

correspoidd to a “Conservative™ (inflation averse government, low influence of labour unions) versus a “Christian
Democrat™ regime (inflation averse and high influence of unions) according to Saint-Paul and Bentolila (2001). In
specifications 3. 4, 7, 8 both governments are inflation prone (variant 3). in turn these cases correspond to a “New
Labour” (x-prone government and low influence of labour unions} versus a “Socialist™ regime (7-prone government
and high influence of labour unions) In cases 9-12 the government in country one is inflation-averse (variant 2) and
that in country two inflation prone (variant 3): i.e. we are considering a “Censervative” versus a “Socialist™ regime.
In models 1-4 and 9-10 the government in country 1 attaches the same weight on reform and unemplovment (case
i: see section 2.3.1). In specifications 3-8 and 11-12 country 1 attaches more weight to reform than unemployment
{case ii). In specifications 1. 3, 5. 7. 9. 11 the government in country 2 attaches more weight on unemployment
than reform (case iii). while in cases 2. 1. 6, 8. 10 and 12. it still attaches higzger weight on unemployment but cares
very little about the political cost of reform (case iv where 47, = 0.05), or the political costs of reform are minimal

due to weak labour unions.The numerical solutions are not presented due to space limitations but are available

upon request.
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econony with governments in both countries being equally averse to inflation. The formation of
the MU leads to greater reform in both countries as in the symmetric case®®. However. nominal
wages fall in country 1 (as arca-wide nominal wages) and increase in country 2. which is exactly
the opposite of what we experienced in the symmetric case. Notice. though that inflation las
decreased for country 1 while for country 2 its much higher than before. morcover it is lower than
the average inflation in the two countries because area-wide nominal wages fall while arca-wide
reform increases. This implies that real wages in the “distorted” country increase slightly. despite
the moderation of nominal wage demands. while in the less distorted economy real wages fall (as
area wide real wages) despite the increase in the nominal wages. Unemplovment decreases in both
countries. in particular in the more distorted cconomy the higher level of reform counterbalances
the small increase in real wages.

The common CB is better off compared to the average outcome attained by the two national
CBs before the MU, The labor union in country 1 is better off because wages and reform
are complements. hence real wages rise while actual unemployment falls more than its targeted
level. On the other hand. the labor union in country 2 is worse off because wages and reform
arc perceived as substitutes; both real wages and unemployment rate. but so does its targeted
level. moderating the beneficial effect of the decline in unemployment. Things have changed
with respect to the governments' payofls compared to the symmetric case. The government in
the more distorted economy becomes better off inside the MU, since it is affronted with lower
unemplovment and inflation despite the higher political cost of reform. On the other hand. the
government in country 2 is worse off inside the MU, because the losses incurred due to the higher
inflation and the increased political cost of reform outweigh the benefits of a lower unemplovient

l‘?l.l(“1 1.

Case with 4 = 0.033 We now turn to examine what happens if § = 0.033 i.c. if reform is not
reducing unemployment as much as IMEF and OECD advocate, In that case wages and reform

are strategic substitutes on labor unions wage setting decisions in both countries. ‘The resnlts

I . . .
As a consequence of the assumptions emploved. reform. nominal and real wages. nnemployment and inflation
are higher in country L. Therefore the labour union in country 1 achieves a better ontcome than that in countrv

2. while the opposite is the case with respect to their national governments and central banks.

*The results described above are similar in all model specifications considered, except in case 6 where national
goveruments attach the same weight on inflation bhut the government in country 2 cares much less for the political
costs of reform (or cares more about unemployment). In that case reform falls inside the MU for the nore
distorted country (though, area-wide reform still jncreases because of conntry 2). Moreover. real wages decreases
slightly because the nominal wage increase does not compensate for the inflation deeline in the MU, As a result,
uncmplovinent increases marginally inside the MU for country 1. The combined effect of higher unemplovinent

(that outweighs the inerease in ©) and lower real wages raises the losses {or decreases the henefits) incurred by the

home labour union inside the monetary union. making it worse off.
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are as follows: Reform increases inside the MU in all cases. Nominal wage demands in country
1 decrease. Though, in country 2 nominal wages are raised. because the response of the labor
union to the nominal wage set in the other country outweigh the moderating effect induced by
higher reform in both countries. On average reform increases and nominal wages fall reducing
area-wide inflation relative to the average of the two countries before the MU, Real wages decline
in both countries, in country 1 the fall in nominal wages is bigger than the fall in inflation. while
in country 2 the increase in nominal wages is smaller than the increase in prices. Unemployment
falls in both countries since real wages fall and reform is raised. The common CB enjoys smaller
losses than the average losses of the two national CBs before the formation of the MU. Both
labor unions will enjoy lower benefits inside the MU as expected in case of substitutability of
wages and reform on labor unions wage setting decisions (for the same reason described in the
previous section). Furthermore, the government in the distorted economy will be benefited from
the formation of the MU since it will face lower unemployment and inflation, despite the increase
in the political cost due to higher reform effort. Finally. the government in the second country

will be worse off for the reasons discussed in the previous section®”.

Cooperation of Governments

Case with § = 0.268 Under all model specifications reform in the less distorted economy
decreases below the pre-MU levels after a cooperation of two governments (keep in mind that the
formation of the MU had a positive effect on reform). In the more distorted economy (country
1) reform falls short of its levels under the non-cooperative Nash play inside the MU (or all
Nash play). but is still higher relative to its pre-MU levels. Therefore, the cooperation among
the two govermments by taking account of the negative spill over eflects leads. in most cases, to
moderation of reform decisions in country 14%. Nevertheless. the more distorted economy still
ends up with more reform inside the MU, while the less distorted one, that does not "nced”

much reform. ends up at a lower level compared to the pre-MU outcome. In most cases area-wide

45However. in specifications 4 and & where both governments are inflation-prone. the government in the second
country that cares very little about the political cost of reform. while attaches a big weight on unemployment,

matnages to benefit from the formation of the MU, by facing smaller losses.
Y However, in specification 2 where hoth government are equally averse to inflation (and the government in

country I attaches the samie weight on reform and unemployment. while the government in country 2 cares very
little about reform). cooperation among the governments raises the amount of reform in country 1.

In specification G. where both governments are equally averse to inflation (and the government in country 1
attaches bigger weight on reform than employment unemplovment, while the government in country 2 cares very
little about reform). ry increases with respect to the case where all plavers were involved in a non-cooperative Nash

play inside the MU, whereas it is still lower compared to the pre-MU case. In case 12 the cooperative outcome for

7, is the same as the non-cooperative Nash play inside the MU.
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reform and 1y are lower compared to their all-Nash play levels. as well as. their pre-MU levels' .

Next we turn to examine the implications regarding the pavofls gained by the diflerent agents
and how they compare with the non-cooperative Nash play outcomes. A more detailed discussion
of the implications with respect to nominal and real wages., unemployvinent and inflation can
be found in the Appendix 1.5.4. First of all. the common central bank will find itself in a
worse position in case of cooperation by the two governments. because inflation will be higher
compared to the non-cooperative Nash play inside the MU, as a consequence of an average reform
decline and an average wage increase. This effect is strengthened by the increase in arca-wide
unemployment (because the real wage increases and reform declines), though it holds even when
arca-wide unemplovment is at a lower level.

The labor union in country 2. the less distorted economy. will be better off after the coop-
cration of the two governments: although unemployment increases. real wages and the targeted
level of unemployment increase as well. i.e. lower reform translates into greater union power
making more favorable the wage-unemplovment trade off faced by labor unions (when wages
and reform are treated as substitutes on unions” wage setting decisions). When cousidering the
labor union in country 1 we sec that in most cases the outcome is worse compared to the non-
cooperative Nash play*™. A smaller amount of reform under governments’ cooperation worsens
the wage-unemployment trade off when wages and reform are complenients.

The government is country 2 (where wages and reform are substitutes, and reform rednces
cffectively union power) is clearly worse off in case of cooperation, its pavofl deteriorates compared
to the one obtained under non-cooperative Nash play. The benefits from a lower reform level
in terms of less public tension and strikes are outweighed by the losses attributed to higher
unemployment and inflation. Furthermore. in the lirst place reform was not perceived as inducing,
a great political cost in country 2. Therefore. the benefits from reducing it are bound to be small.
while at the same time this generates an adverse effect because reform was effectively diminishing
union power in wage setting due to the substitutability of wages and reform. Absent this factor,
the labor unions will raise their nominal wage demands.

In most of the cases considered. a cooperation of the two governments generates additional
losses to the government of the country with the most distorted labor market with respect to its
non-cooperative Nash play pavofl, this is due to higher inflation. because reform decreases while

uncemployment can be lower or higher than before, ™ Hence. in these cases there are no incentives

1T - - R - . . .
Though. in specification 3 reform is cqual to the pre-AIU level and lower than the case of an all Nash play,
Nevertheless, in specifications 1. 3 and 6 area-wide reform in case of cooperation among the two governments is

lower than the case of an all Nash plav. but higher than the pre-MU level

“Tlmugh. in specifications 2 and 6 the pavotl in case of cooperative play is better than under a nou-cooperative

one. while in specification 12 they coincide.
SR . . K LA R O
'Specifications 1-2. 5-6, 8-12,
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for the government in country 1 to engage in a cooperative Nash play in a monetary union. or
alternatively, if already involved in coalition with the other government it will definitely break
it to achieve the non-cooperative Nash outcome. It is noteworthy that in some of the model
specifications that we have examined, the cooperative outcome is the first best solution for the
government in country 1, where the labor unions have greater bargaining power. These are cases
3-1 and 7; where both governments are equally inflation-prone. Nevertheless. cooperation is not
going to be realized because it is not a preferable outcome for the government in country 2. If we
impose it exogenously (as the MU membership), then there are some cases where the government
that has to deal with the most powerful labor union could improve its pay-off by cooperating
with the foreign government. This could be accomplished by making the foreign government bear
some of the losses that the home government incurs from its “fight” against the powerful home
labor union. Nevertheless, if we assume that some or all of the governments of the EMU countries
are inflation-averse (maybe not of the same degree. but this is modeled in cases 9-12 where we
consider an inflation-averse and an inflation prone government). then it appears that the national
governments will have no incentives to cooperate in deciding labor market institutions. instead
they will prefer a non-cooperative Nash play that will deliver them a higher payv off inside the
AU

Case with § = 0.033 In this case reform is effective in reducing labor unions’ bargaining power.
because it worsens the wage-unemployment trade off faced by both labor unions. Under most
specifications the pattern of reform is similar to that when é = 0.268 (where reform reduces
effectively union power only in the second country), i.e. reform in country 1 falls in case of
cooperation relative to the non-cooperative case (while it is above the pre-MU levels in most
cases)™® In the second country reform efforts are also moderated after the cooperation of the two
governments.”! Furthermore, the average reform that affects the area-wide MU is reduced by so
much that it reaches at each minimum level under cooperation®?.

The common central bank and the government of the less distorted economy are made worse
off. while the labor union in country 2 is always better off when governments cooperate compared

to the non-cooperative case, for the same reason discussed in the previous section™.

*0Excluding specifications 2. 5. and 6.
“!The new reform level achieved is also lower with respect to its pre-MU level: however, in specifications 2, 5 and

6 it is above that level.
“21n specifications 2. 3 and 6 average reform in case of cooperation is above the pre-MU outcome, so cooperation

avoids a race 1o the bottom deregulation but still enhances reform efforts. Though. in this case reform in country 1
is at its Jowest point. which is contrary to the fact that it has the most distorted economy and “needs” the biggest

amount of reforni.
"3 A more detailed discussion and comparison of the nominal and real wages. as well as the unemplovment and

inflation values with and without governments’ cooperation can be found in the Appendix A.1.3.2. . .
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In most model-specifications the labor union in country 1 is better ofl when the two govern-

ments coordinate their reform decisions compared to the non-cooperative Nash play inside the
MU, Like in country 2 the increase in unemplovment is outweighed by the increase in real wages
and the targeted level of unemployment. Whereas, when both real wages and unemployment de-
crease (specifications 5. 9 and 11). the decrease in unemployment is bigger increasing the benefits
enjoved by the labor union. Cu

The government in country 1. (in most cases) is worse off under the cooperative outcome
relative to the non-cooperative post-MU case. The benefits from a lower reform effort (smaller
political cost) fall short of the losses generated by the increase in unemployment and inflation™
(which are the result of more aggressive wage setting on the part of labor unions driven by the
reform reduction). Nevertheless. in certain model specification (5 and 9) the cooperative outcome
turns out to be the best one in terms of pay-off for the government in country 1. This happens
because unemplovment is reduced (which occurs because real wages are reduced more than the
fall in the reform level). so that the benefits from lower unemployment and reform more than
compensate for the losses generated by the increase in inflation.

Therefore. the government in country 1 in most cases will not opt for cooperation. though
under certain parameter values it is possible to gain out of a cooperation. However. a cooperative
outcome is difficult to realize since it does not emerge endogenously from the model. Although
“race-to-the-bottom™ deregulation might be a side-effect of the non-cooperative Nash play inside
the MU, it cannot be dealt with cooperation; because reform is beneficial since it reduces effec-
tivelv labor unions” bargaining power on wage setting. Hence a reduction in reform will bring
about a more aggressive wage setting on the part of the unions (which are made better ofl in the
cooperative relative to the non-cooperative case) that aggravates the unemployment and inflation
problems.

Overall. under most specification. and for both values of 4. a cooperative outcome among

the two governments is not feasible. since both of them incur greater losses (Tables 3 and 4).

Hence, the race-to the-bottom is not avoided because it is consider beneficial. In some specific
cases the government in country 1 is better off under cooperation, however, the government in
country 2 is worse ofl. thus cooperation cannot be achieved endogenously. If in these specific
cases cooperation was imposed exogenously (as was the case for MU membership). the “race-
to-the-bottom™ deregulation would be avoided. but this would not be a beneficial outcome for
both governments. The cooperative outcome could be sustained in the specific cases that the

government in country 1 is better off, if it makes a transfer to the government in country 2

»*Only in case 10 1the cooperative outcome is worse than the non-cooperative case.
“SIn specification 11. the government is s1ill worse off under the cooperative outcome compared to the non-

copperative post-MU case. DBecause. although unemployment and reform decrease. leading to smaller losses, the

inflation rise is sufficient to worsen the cooperative outcome relative to the all-Nash play. .
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whose position worsen after cooperation. In practice this strateg) is not feasible because the
extra benefits gained by the government in country 1 fall behind the extra losses incurred by the

government in country 2.

- Table 3 R
(L1.La) (L1.Ly)
Move from: pre-MU->Nash-MU NashMU->Govts' Coop
0 = 0.268 6 = 0.033 6 = 0.268 6 =0.033

(w-r) substitutes Lp worse ofl | (Lj,L2) worse off | Ly better off (LJr .La) better off

(w-r) complements L% better off L] worse off

tworse ofl in case 6.'better off in cases 2 and 6, indifferent in 12, 'worse off in case 10.

‘Table §
(G1.Gy) (G1.Gy}
Move from: pre-A1U->Nash-MU NashMU->Govts' Coop
6 = 0.268 6 = 0.033 d = 0.268 é = 0.033
(w-r) substitutes Gy worse off | Gi: better off Gy: worse off | Gy worse off | Gy: worse off ™ Gy: worse off
(w-r) complements | G better off Gy worse ofT* i

*better of in 3, 4. and T, “better off in 5 and 9.

Cooperation of labor unions

Although labor unions’ coordination in wage setting is far from being a wide-spread phenomenon
in BEurope. it is interesting to examine what the model predicts in such a case. Two issues arce
raised in this section. First. whether the labor unions can gain a higher pay-ofl by cooperating
relative to participating in a non-cooperative Nash play inside the MU (and how reform behaves
in that case). Second, whether the governments have an incentive to cooperate in deciding
reform when labor unions are cooperating already in setting nominal wages. Notice. that when
an inter-labor union coalition plays Nash against an inter-government coalition. the achieved
outcome coincides with the one under cooperative play on the part of the governments and non-
cooperative play on the part of the labor unions. Therefore, labor unions' cooperation cannot
alter the solution outcome (like in the symmetric case). because, what drives the mechanics of the
model is the strategic complementarity of labor market institutions and the externality it imposes
to the governments and the labor unions. If this externality is eliminated by a cooperative action
on the part of national governments then the strategy of labor unions {whether they cooperate

or not) is irrelevant.
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Case with 6 = 0.268 In most cases considered reform in country 1 remains at the same level
as under a non-cooperative Nash play inside the MU™ . Moreover, in case of an inter-labor union
coalition 7 is above the levels obtained when governments are also engaging in cooperation” . The
amount of reform in the second country is always bigger relative to that under inter-government
cooperation; while, in most cases, it coincides with its levels under an all-Nash play™. As a
results the amount of area-wide reform under unions” cooperation is always bizger relative to the
one when the two governments set reform in a cooperative manner. because in the latter case
they internalize the externality they impose on each other™,

Given that labor unions cooperate. a move to a cooperative play on the part of governments
worsens the position of the common central bank, because inflation and unemployment are higher

a
due to the lower reform level™

. However, the common central bank is also made worse off if unions
diverge from an non-cooperative play and decide coordinate their wage setting. Nevertheless, this
does not apply to all cases, thus in specifications 5 and 6 it attains the same losses. whereas it is
better off in specifications 2, 1. 6 and 7.

The labor union in country 1 finds itsclf better off when it cooperates with the forcign labor
union relative to a case where governments coordinate their reform decisions (real wages increase
in all cases. except in specifications 1, though in that case the fall in unemployment outweigh the
decrease in real wages)®': this is explained by the fact that governments’ cooperation lowers reform
and the complementarity effect leads to lower wages: alternatively, the wage-unemplovinent trade
ofl worsens so the unions have to moderate their nominal wage demands. Morcover. the labor
union enjoys the same benefits. with or without cooperating (all-Nash play). because real wages
are raiscd by the same amount that unemployment inereases™,

The labor union in country 2. contrary to that in country 1 is alwavs worse off compared
to the payofl it obtains when the two governments cooperate (unemplovment falls but so does

its targeted level. therefore the decline in the deviation between these two is not sufficient to

" Exeept in specifications 1. 2, 6, 7. 8 where it increases above its all-Nash play levels,

""However, in specifications 2 and 6 reform is below ., and in specification 12 it coincides with its infer-government
cooperation levels.

"*Inn specification 2. 4 and § the outcone is superior to the all-Nash play, whereas in specification 3 #t is inferior.

"In tiost cases average reform in the MU equals its level under an all-Nash play., while in specifications 1. 2, 6-8
it s above, and in specifications 3 and 9 it is helow its all-Nash play levels.

“A detailed discussion on how wages, unempploynient and inflation under wnions” cooperation compare to (heir
levels under an all-Nash play and an inter-government coalition js presented in the Appendix 1.5.1

“n specifications 2 and 6 the labour union is worse off, while in specification 12 it obtains the same pay-off,

“>Though. in specifications 1. 2, 6. 7. and ¥ the union is slightly hetter off. Because. the increase in real wages in
accompanicd by a reduction in the deviation of unemiploynment from its targeted level (case 7. where unemplovment
falls) or a smaller increase of the deviation of unemploymnet from its targeted level (case 1. where unemployment
increases). In cases 2.6 aid 8 real wages do not change, though the deviation of unemployment Irom its targeted

level decreases (the unemployment decreases in cases 2 and 6 and increases in case 8. thongh by a smaller amonnt

than the deerease of its targeted level),
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compensate for the fall in real wages). The explanation is that reform is lower when governments
play cooperatively which implies that wages should be higher due to the substitutability eflect.
i.e. the wage-unemployment trade off becomes more favorable for the labor union. Its payv-off

under an all-Nash play is equal to the one obtained when the two labor unions cooperate™®4,

The pay-off obtained by the government in the first country is higher in most cases when unions
cooperate relative to a case where governments also cooperate among themselves;*® which is due
to the fact that inflation is lower when unions cooperate, while in most cases unemplovment and
reform are higher. Although. higher reform implies bigger political cost. it is beneficial because
it forces labor unions to moderate their nominal wage demands. However, in specifications 3. 4,
7. 8, where both governments are inflation-prone. the government in country 1 becomes worse
ofl. Moreover, in most cases, it finds itself in a worse position compared to the non-cooperative

)%. Though, it is better off

play (because both unemployment and reform are at a higher level
in specification 2. since unemployment falls more than the increase in reform (inflation does not
changes). .

The government in country 2 is better off when the two labor unions cooperate in setting
nominal wages compared to the outcome achieved in case of inter-government coalition. The
explanation is that inflation and unemployment are lower. because of the decline in real and
nominal wages and the increase in reform. Notice that the losses incurred by the higher reform
level are not so important, since the government in country 2 is always attaching bigger weight
to unemployment than reform. which is an implication of our assumption that the labor union
has less power than in country 1 in aflfecting labor market institutions. Comparing the all-Nash
play and the unions’ cooperation outcomes we do not obtain uniform results across the different

F
cases-

As we saw before there are cases where the two unions gain higher pavolfs when cooperating,.

“31u specifications 5, 6, T, 9-12. In particular. in cases 5. 7. 9-10 the increase in real wages equals the increase in
the deviation of unemployment from its targeted level. In cases 11-12 real wages fall by the same amount as the
deviation of unemployment from its targeted level. Finally, in specification 6. unemployment and real wages are at

the same level as under the all-Nash play.
4 Notice that in specification 3 the pay-off is slightly improved because the increase in real wages out-weight the

increase in the deviation of unemployment rate from its targeted value (hboth u2 and t'; increase). However. in
specifications 2. 4 and 8 the outcome is worse when the two unions cooperate, because the fall in real wages more
than compensates the change in the deviation of unemplovment from its targeted level. i.e. unemployment is lower

but 2 is also lower (since reform has a bigger value under unions’ cooperations).

5 This holds for specifications 1. 2, 5. 6. 9-12.

““In specifications 3. 1, and § the government in country 1 enjoys the same pavoff as in the non-cooperative Nash
play.

““In model specifications 1. 2, 4. 10. 11 the government in country 1 is better off when the two labour unions
cooperate. it is indifferent in case & In all other model specifications (3. 5. 7. 8. 9. 12) the government is made

worse off if the two labour unions decide to cooperate in wage setting.
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though the extra benefits are small. In particular. the labor union in country 1 has incentives to
cooperate with the union in country 2. because it will enjoy a slightly higher pay-ofl in specifi-
cations 1. 2. 6. 7. and &; however. the labor union in country 2 is indifferent about cooperating
in cases 1. 3. 6 and 7 because it enjoys the same payv-ofl with and without cooperation. while in
cases 2 and & it will be worse ofl if it cooperates. Whereas. it is made better off if cooperating
in specification 3, while in that case the labor union in country 1 is indifferent about engaging in
cooperation. Thercfore. the cooperative outcome is feasible because the labor union in country 1
can make a transfer to the labor union in the second countrv in specifications 1. 6. and 7. while
the opposite would be the case in specification 3%,

The next step is to see whether the governments have incentives or not to form a coalition
when the unions are already coordinating their wage decisions. The government in country
1 obtains a higher pay-oflf under governments' cooperation than under unions’ cooperation in
model specifications 3. 4. 7 and & However, a cooperation of the two labor unions can be realized
only in speciflications 1. 3, 6 and 7. thus cases 4 and 8 are not considered. while in specilications 1
and 6 where a cooperation between the two unions is possible the government in country 1 is also
in a better position and has no incentive to cooperate with the foreign government. Thercfore
in specification 3 and 7, the government in country 1 could improve its pay-off if the second
government agrees to cooperate in deciding labor market institutions. Nevertheless, as we saw.,
the government in country 2 is always better off when unions cooperate among cach other and
has no incentive to form a coalition with the other government, because it enjoys lower inflation
and unemplovment, while reform is higher. However. cooperation could still be feasible if the
governiment in country 1 was gaining so much it terms of extra pav-off that it could cover the

extra losses of the government in country 2 by means of a transfer; though. this is not the case.

Case with § =0.033 As was the case in the previous section (where reform was more effective
in reducing union power in country 2). reform is higher in both countries in case of cooperation
among the two unions compared to a situation where governments cooperate as well, because in
the latter case the two governments internalize the negative effects of their actions, so beggar-thy-

neighbor policies are absent. Moreover. 7; in most cases coincides to its all-Nash play value™. In

“>Therefore., in all model specifications, except 1, 3. 6, 7. reform will be determined in a game where governments
and unions play Nash against each other. In specifications 1. 3. 6 and 7 the labour unions can form a coalition.
Henee, ry will be above its value under the all-Nash plav in cases 1. G. and 7. whereas in case 3 its value will not
change. 72 will be equal to its all-Nash play value in specifications 1. 6. and 7 and below that in specification 3.
Area-wide reform will be higher than its all-Nash play levels in models 1. 6. and 7 and below them in specification

3. In all cases reform will be above its pre-MU levels (except in case 6 for 7).
[ R e . e . . - -y . e . . S e b
I'his holds iu specifications 1. 3. L 5-7. Though. in cases 2. 9. 10 it is above. while in cases 8. 11, 12 it ix below

the all-Nash levels.
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country 2 reform is lower or equal to its non-cooperative Nash play levels "1,

The common central bank is better off when unions cooperate relative to the case of an inter-
government and an inter-union coalition. because both inflation and unemployment are lower.
Comparing its pay-ofl under union cooperation with that under non-cooperative Nash play. we
see that under most specifications it will be worse off in the former case.”® since the average
area-wide unemployment is higher.

Both labor unions enjoy a lower pay-off if they cooperate with respect to the case of a co-
ordinated decision on reform by the two governments (for the reasons already explained when
& = 0.268)." Moreover the labor union in country 1 is indifferent between cooperating with the
foreign union and taking part in an non-cooperative Nash play; except in cases &, 11 and 12 where
it will be better off if it engages in cooperation. Similarly, in certain cases. the labor union in
country 2 will enjoy a higher pay-ofl when cooperating relative to participating in an all-Nash
play (Table 5)"4.

As in the previous section the two governments will find themselves better ofl when unions’
cooperate relative to a case where an inter-union coalition plays Nash against an inter-government
coalition. because both the unemplovment rate and inflation are lower due to wage moderation
on the part of the unions since reform is higher (substitutability effect). In country 1 despite
the fact that the higher reform level under unions’ cooperation imposes greater losses on the
government, it induces also wage moderation on the unions. Though, in model-specifications
and 9 the governiment in country 1is better off if it decides to cooperate with the other government.
Moreover. in the first country the outcome under unions’ cooperation is in most cases similar or
worse than the one achieved in a non-cooperative Nash play.™ The government of the second
country is in most cases worse ofl when the unions engage in a cooperative game compared to the

non-cooperative Nash play by all agents (Table 6)®. The way unemployment compares in case of

“OIn model specifications 2, 3. 6, 7, 10. 11 it is below, while in models 1. 4, 5. 9, 12 it coincides with the all-Nash

play levels. It is ahove its all-Nash play value only in specification 8.
"1 A detailed discussion on how wages. unemployment and inflation under unions® cooperation compare to their

levels under an all-Nash play and an inter-government coalition is presented in the Appendix A.1.1.2.
*2The payv-olf obtained is the same in both cases in specification 3. while the central bank is better off if unious

cooperate in specifications 4 and 8.
“3However in specification 9. the labour union in country 1 is better off if it cooperates with the union in country

“The lalour union is better off under cooperation compared to all-Nash play in specifications 2, 3, 6, 7, 10. 12,
it enjoys the same pay-off in both cases in specifications 1. 5. 9. 11, whereas it is worse off under cooperative play

in specification 4 and 8.

*2In specifications 1. 2, 7. 9. 10. 11 the pay-off when unions cooperate is worse, while in specifications 3. 5. 6. 12
the two payells coincide. In specifications 4. 8. the pay-off achieved when the two labour unions cooperate is ahove

the one under the all-Nash play.
"“Ilowever. there are three exceptions. The government in country 2 is made better off after unions® cooperation

compared to the all Nash play in specifications 4 and 8. In specification 3, 1he pay off obtained hy the government
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unions’ cooperation with its level under non-cooperative Nash play. determines the governments’

pavoffs in these two cases.

Overall, the labor union in country 1 is marginally better off if it engages in cooperation with
the foreign labor union rather than by taking part in a non-cooperative Nash play in specifications
&. 11. 12. The labor union in country 2 is willing to form a coalition with the other labor union in
specifications 2. 3. 6. 7. 10, and 12. Hence. in model specification 12 both labor unions gain cxtra
benefits by abandoning the non-cooperative Nash play and setting wages in a cooperative manner.
thus cooperation will be realized. In specifications, 2, 3. 6, and 7 the labor union in country 1
is indifferent abont cooperating or playving Nash. which implies that the cooperative outcome is
[easible if the labor union in country 2 makes a transfer to the union in conntry 1. Similarly. in
case 11 the union in the second country is indifferent about cooperating, thus the cooperative
outcome is feasible in case the labor union in country 1 makes a transfer. In specification & the
labor union in country 2 is worse off and its extra loss outweighs the extra benefit of the labor
union in country 1. hence cooperation is not attainable. However, cooperation is possible in case
10 where the labor union in country 1 is worse off but its extra losses lag behind the extra benefits

that accrue to the union in country 2,

Notice that when unions’ cooperation is feasible (in specifications 2, 3. 6. 7. 10, 11 and 12).
the two governments have no incentives to coordinate their reform decisions because they will
incur higher losses. This happens because under unions™ coordination nominal wage demands are
moderated as a result of the substitutability eflect between wages and reform. whicl is stronger
because reform is higher when governments play Nash against each other. The govermment in
country 1 could improve its position in specifications 5 and 9 by cooperating with the other
government. if the two labor unions have already form an inter-union coalition. thongh nnions
have no incentives to cooperate in these cases. Hence, a coordination of reform efforts does not

emerge endogenousty from the model. neither when & = 0.268 nor when § = 0.033.

is the same in both cases.
“ln most specifications reform will be determined in a non-cooperative Nash play, though in cases 2. 3. 6. 7, 10,

11. 12 labour unions can cooperate in deciding nominal wages. r; will be above the all-Nash play levels in eases
2 and 10, while it will be below in cases 11 and 12: in cases 3. 6, and 7 it has the same value whether the unions
cooperate or not. rp will be below its all-Nash play levelsin 2.3.6. 7. 10 and 12, whereas in case 11 its value will be
the same whether unions’ cooperate or not. As a result In most cases average refornu is below its non-cooperative

Nash play levels. except in case 2 where it is above. Moreover, in all cases reform in both countries is above the

pre-A1U levels.
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Table 5 :

(L1.Ly) (Li.Ly) é

Move from: - Nash-MU->Unions-Coop Unions Coop->(Govts-Coop. Unions-Coop) 3
é = 0.268 46 =0.033 é = 0.268 d =0.033

(w-r) substitutes 5 indifferent L}: indifferent, Ly better off | Ly better off Li;': better off Ly: better off ;
(w-r) complements LT indifferent L',t worse off™ 3

Fhetter off in 1, 2, 6, 7, 8 *better off in 3, worse ofl in 2. 4, 8, *better off in 8, 11, 12, Tindiflerent in 1, 5, 9. 11

and worse off in 4, 8, tindifferent in 12. better off in 2, 6, *worse off in 9.

Table 6 ;

(G1.G2) (G1.Ga) §

Move from: | Nash-MU->1Unions-Coop Unions Coop->{Govts-Coop. Unions-Coop) :
= 0.268 6 =0.033 d=0.268 |4d=0.033

(w-r) substitutes | GJ worse off GJ{ :worse off, Gi: worse off | G2 worse off (}'1.': worse off Gp: worse off | :

| (w-r) complements | G worse off G} worse ofl :

+indifferent in 3, 4, G, better off in 2. Tbetter off in 1, 2, 4, 10-11, indifferent in 6. indifferent in 3. 5. 6. 12.

and better off in 4. 8.3better off in 4, 8. indifferent in 5.*better off in 3, 4, 7, 8, +better off in 5. 9.

1.3 Conclusions

In this paper we have been able to merge the literature on the effects of a MU on labor market
reform. with the literature examining the effects of a MU on inflation and unemployment under

difTerent wage bargaining structures. We have analyzed the effect of unions’ behavior on govern-

ments’ incentives for labor market reform before and after a monetary union has been imposed;
with national labor markets characterized by centralized wage bargaining. First we examined a
benchmark specification of a two-country monetary union, with symmetric countries and labor
unions. Next. we allowed for asymmetric countries and labor unions. Specifically. in country 1 i
the labor union has greater bargaining power than the labor union in country 2. i.e country 1 is !
more distorted than country 2. The different solutions obtained are evaluated after calibrating
the model] parameters.

Under all specifications considered incentives for reform are enhanced when governments and
labor unions engage in non-cooperative Nash play inside the MU. This is attributed to two fac-
tors. First, that the home government responds aggressively to higher nominal wages set by the

honte-labor union. and second that governments engage in a “beggar-thy-neighbowr™ deregula-

tion. because labor market institutions are perceived by the two governments as being strategic
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complements. Moreover. in the symmetric case there is significant wage moderation (for nominal
and real wages) inside the MU when wages and reform are perceived as strategic substitutes on
labor unions wage setting decisions. whercas nominal and real wages increase when wages and re-
form are thought of being complements. because in that case a higher level of reform improves the
wage-unemployment trade off faced by the labor unions. In the asymmetric case. nominal wages
are reduced in the more distorted economy and raised in the less distorted economy, Though, real
wages increase when nominal wages and reform are substitutes and fall when they are substitutes

(i.e. when the wage-unemployvment trade off worsens).

The establishment of the MU that increased incentives for reform for the two governments,
is beneficial for the labor unions when they are very powerful, and a bigger amount of reform
reduces unemplovment more than it affects unions power (wages and reform are corplements).
The results are in the opposite direction when reform is very effective in reducing the bargaining

power of labor unions (i.e. when wages and reform are substitutes).

In the symmetric case governments are better ofl when wages and reform are considered as
substitutes by labor unions because this implies lower unemployment. They are worse off when
wages and reform are complements, because they have to bear greater political cost withont
reform being effective in avoiding an aggressive wage setting on the part of labor unions. In
the asvinmetric case. the government in the more distorted economy is alwayvs better off inside
the MU, hecause it can pass part of the losses it incurs from its “fight” against the powerful
home-labor union to the foreign government. thus it will enjoy higher benefits coming from the
decrease in unemplovment and inflation. relative to the losses generated by the greater reform
cffort inside the MU, Thercfore, the governinent of the country with the less distorted economy
is always worse ofl inside the MU, because it will have to bear greater losses coming from the
higher inflation and the bigger amount of reform it undertakes due to the “race-to-the-hottom™

deregulation effect.

The “race to the bottom™ problem could be dealt with if the two national govermments co-
operate in setting reform. In the symmetric case. a cooperation among the twe governmnents
replicates the pre-A1U ontcome by removing all the distortions coming from the strategic com-
plementarity of reform in the two countries. Both in the symunetric and the asynunetric case,
the labor unions will be better off when wages and reform are substitutes. and worse ofl when
they are complements. The results for the two governments point to the opposite direction in the
svmmetric model specification. However. the two governments will have an incentive to engage
in cooperation only when wages and reform are complements in order to improve their payv-off.
In an “asymmetric MU, the two governments are worse ofl under most model specifications in-

dependently of the substitutability or complementarity of wages and reform. Therefore. there are

no incentive for cooperation and “race-to the-bottom”™ deregulation cannot be avoided (or could
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be considered beneficial). However, there are certain cases where the government of the most
distorted economy can be benefited by engaging in cooperation. both when wages and reform are
strategic complements and substitutes. Nevertheless. even in these cases the cooperative outcome
does not emerges endogenously, because the extra benefits gained by the government in country
1 are outweighed by the extra losses incurred by the foreign government.

The benchmark model was also extended to allow for cooperation among the two labor unions
in setting nominal wages inside the MU. While in the symmetric case the labor unions have no
incentives to engage in cooperation, in the “asymmetric MU, under several parameter values,
labor unions are better off if they cooperate relative to participating in a non-cooperative play.
In these specific cases area-wide reform would be either above or below but not equal to its all-
Nash play levels. Nevertheless, it will still be above its pre-MU levels. When labor unions play
cooperatively, the national governments have no incentive to set reform in cooperative manner,
because this would lead to lower reform levels and much less wage moderation on the part of the
unions. However, in some model specifications the government in country 1 can attain a higher
payoff by cooperating with the foreign government; though, this is not feasible because the foreign
government always incurs losses (which are much bigger than the extra benefits gained by the
first government inhibiting the possibility of a transfer that could improve the position of both).

Based on a model specification that adopts the IMF's and OECD’s belief that strict labor
market institutions are related with the high unemployment problem in continental Europe, as
well as the proposed solutions that involve reduction of labor market rigidities by means of
structural reform. we managed to show that incentives for reform will increase inside the MU
and that on average there will be moderation of real-wage demands. Morecover. these model-
predictions are confirmed because studies like Bertola and Boeri (2002) report that deregulation
was accelerated in the run-up to EMU'#, while real-wage moderation is a wide-spread phenomenon
in the Euro-area as reported by Calmfors (2001a).

Despite the fact that the shift in the monetary regime is only captured by the establislunent
of the common central bank which decides on common inflation rate, without altering unions’ be-
havior, we were able to describe real-life situation that could lead to increased incentives for labor
market reform in the MU context. More elaborate arguments have been used in the literature
in order to produce a similar result. Sibert (1999) argues that in the presence of coordination of
monetary policy before the MU, that takes the form of side paymenis to the countries suffering

from high inflation bias, incentive for refortn will be higher inside the MU, Moreover. Calmfors

“SThough Van Poeck and Borghijs (2001) by evaluating the progress in labour market reform for EMU and a
number of EMU countries in the recent past. conclude that “ENU countries have not been more diligent in labour

market reform than countries outside the EMU. despite the worse situation in the labour market™
“Gibert (1999). argues, in a similar setting with Sutherland & Sibert (2000). that the negative externalities

of inflation before the MU, are addressed by coordination of the monetary policy. with high regulated markets.
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(1998) shows that there will be more labor market reform within a MU if national governments
lLiave a precautionary motive for reform and there is no inflation-bias problem.

Several aspects of this issue are not studied here. and are left for future research. The
most important being a common evaluation of the effects of economic integration (increased
product market competition) on incentives for labor market reform, which raises political economy

questions regarding the advocates and opponents of labor market deregulation inside the MU,
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1.5 Appendix

1.5.1 Outside the MU case

The equilibrium solutions are as follows:
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1.5.2 Inside the MU: Symmmetric case
Stage 1: The Governments’ problem

The govermments™ reaction functions are:
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SZ—; > 0 because (2 + a®?Apep) > Aecs. Respectively for the reaction function of the second

government,

Stage 1: The Labor Unions’ problem

The labor unions’ reaction functions are:
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The equilibrium solutions are:
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1.5.3 Numerical solutions: Symmetric case

The numerical solutions presented in this section correspond to section 2.3.2 of the paper™.

Model 1;: =5, § = 0,268, = = 0.1

Case (i):A<p=~
Inside MU r w s u werT v B L G
variant 1 1.4644 7.3826 0.04382 54786 7.3388 18336 0.30207 -6.9482 1.7707
variant 2 14507 78181 043223 54799 7.3359 48549 35338  -6.9433 5.856
variant 3 14315 7.8143 04321 54819 73319 L8569 3.5383  -6.9112 16.283
Outside MU r w T u W v B L G
variant 1 1.4607 7.3818 0.04383 54789 7.3380 48339 0.30211 -6.9174 1.7703
variant 2 14332 78146 0.48239 54817 7.3322 4857 3.5381 -6.9116 5.8507
variant 3 13047 7.8069 048273 54835 T.3H1 48605 3.543 -6.9335 16.251

Case (ii):A<p<y

Inside MU r w T u w-TT T B L G
variant 1 0.84641  7.2533  0.044323 5.5404 7.209 19151 0.30892 -6.8181 1.2799
variant 2 1.0988  7.9473 048333  3.51531  7.262 4.901 35814 -6.8714  5.0395
variant 3 14315 7.8143 0.4824 54819 7.3319 48569 3.5383  -6.9412 16.283
Outside MU r w b u W v B L G
variant 1 084445 7.2520 0.044324 55106 T7.2086  1.9156  0.30804 -6.8180 1.2798
variant 2 1.0893 7.7454 048541 55161 72600 1.8011 3.5826 -6.86904  5.0370
variant 3 0.94107 7.7136 0.13672 55309 72280 19059  3.6019 -6.8382  13.005

P——

$9The calculations were done in Scientific workplace 5.0 (Maple).
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Case (ili):A<y<p a
Inside MU ¢ w T u Wt v B L. G
ariant 1 25131 7.602  0.042089 5.3737  7.0391 A TIST  0.20061  -T.1684  2.2759
variant 2 1.9120 79111 047317 54337 74330 43087 3.47G64 -T.0123  6.G826
vartant 3 21177 79323 047636 501132 TAT60 47882 34503 -T.0853  19.603
Outside MU ¢ w T u w-7T v B L G
variamnt 1 2.5068  7.6007  0.042993 53743 TS3TT 47493 020068 -T.16T1 2275
variant 2 1.8851  7.9055 017811 54363  T.4271 48115 34800  -7T.0363  6.673
variant 3 20614 7.0410 047686 54189 74641 1.7939 34574 -T.0T35 19516
Case (iv):y<A<p
Inside MU r w 7 n W= ! B L G
varfant 1 20220 11306 002882 3.603 11277 2.978 01306 -10.887 31081
varfant 2 76318 0.0658 042766 18598 B.6381 L2348 2.7800 -B.2475 10196
variant 3 18.609  11.27 033121 3.7641 10,939 3.1391 1.6G32 -10.519  30.835
Outside MU r w T u w-TT v B L G
variant 1 20182 11.295 0.02885  3.G06GS 11270 2.9518  0.1300 -10.579 3.1031
variant 2 TH108 9.0371 01280 L8730 R.GOSH  4.2180 2797 -8.2170  10.131
variant 3 18.233 11,195 033435 3.8017  10.86 31767 17018 -10.4G69  30.164
Model 2: k=3, d =0.268, e = |
Case (1):A<pe=>
Inside MU r w T u W= '3 B L G
ariant 1 L1864 5.9812 0033308 £.4386  5.9457 3.8136 (.19827 -5.355 11622
variant 2 L1774 6.3133 039139 L4476 5.9339 3.8226 2.3201  -5.5G33 3.8375
variant 3 1.1617  6.3531 0.39231 41603 59656 3.8353  2.3424 -5.5710 10,770
Outside MU ¢ w g u werr v B L G
ariant 2 L.1659  G.3569 0.392.4 L1501 500645 308311 23412 -5.5T39 3.8715
variant 3 1.1103  6.3826 039166 £ 1817 5.0870

3.8507

23682

=H.0973

10,862

|
|
|
[
f
!
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Case (ii):A<pu<y
Inside MU r w T u W= L B L G
variant 1 0.74548  6.3332 0039036 4.8795 6.3491 1.2545 0.23962 -5.9583 0.0923
variant 2 0.93432 6.5880 0.41276 4.6905 6.1762 1.0655 2.5904 -5.7853 3.G61H1
variant 3 083535 G.6884 0.42149 1.7897 6.2669 1.1647 2.7011 -5.87G3 0.7726
Qutside MU 1 w n u Werr v B L G
variant 1 0.74394 6.3396 0.039049 4.8811 6.3505 4.2561 0.23977 -5.9599 (.0032
variant 2 0.92761 6.5959 0.41337 4.6974 6.1825 4.0724 2.,5981 -5.7919 3.65238
variant 3 0.81791 6.7039 0.42302 4.8071 6.28290 4.1821 2.7208 -5.8022 9.8236
Case (ifi):A<y<pe
Inside MU w T n w-TT v B L G
variant 1 1.7925  5.4217 0030660 3.8325 5.3911 3.2073 0.14782 -5.0005 1.1576
variant 2 14646 6.0572 036611 4.1604 5.6911 3.5334 2.0380 -5.3005 3.9175
variant 3 15817 5.0398 035581 41.0433 5.5810 3.4183 1.9219 -5.933 10.936
Outside MU ¢ w T u W-TT T B L G
variant 1 178902 5.4248 0.030686¢ 3.8333 5.3941 3.2108 0.14303 -3.0033 1.1589
variant 2 14483 6.0736 0.36755 4.1767 5.70G1 3.5517 2.051 -5.3134  3.9387
variant 3 1.5501 5.9715 0.35859 1.0749  5.6129 3.4199  1.9351 -5.2223 11.053
Case (ivky<i<p
Inside MU r w w u W v B L G
SCU2del 1.7712  2.6696 0.0680 0.85075 2.6628 0.22575 0.0728 -2.272 0.1900
SCU2dc2 3.4401 10738 0.1922 2.1849 3.8835 1.5399 0.5620 -3.492 2.060
SCU2dL1  1.6787 2.8336 0.0832 0914631 2.7503 0.32134 0.1051 -2.359 1.952
Outside MU w T u W= v B L G
variant 1 17722 26715 00682 0.83284 2.6647 022781 0.0731  -2274 0.1902
variant 2 34113 4.1047 0.1948  2.2137 3.9000 1.5887 0.5769 -3.519 2.089
variant 3 46545 2.8578  0.0854 0.97052 2.7721 034552 01109 2,381 1.935
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Model 3: k=10, § = 0.26], = = 0.1

Case (1) A<=

Inside MU 1 w T 1 W v B L G

[ 8]

variant 1 L6620 13,945 0.082787 100348 13862 9.7234 10777 -13472 6.3176

S

variant 2 02 14,768 0.91089 10351 13.837 9.7260 12,615 -13.466 20,8914

(3]

variant 3 5039 1476 091121 10.355  13.819 9.7206 12.624 -13.458 58.093

Outside MU r w T u w-7T v B L G
ariant 1 27591 13.913 0.082793 10.319 13.361  9.7241 10779 -13.47  G.3163

variant 2 27072 14761 0911138 10354 138198 9.7203 12,623 -13.459 20875

variant 3 26311 10746 0.91182 10.362  13.834  9.7366  12.641 -13.444  57.982

Case (ii):A<pu<y

Inside MU ¢ w T a W 2 B L G

variant. 1 1.5988 13701 0.083721 10.1653 13.617 93101  1.1022 -13.2261 1.5667
variant 2 20755 14634 091674 10,417 13717 97924 12778 -13.326 17.93
variant 3 1.8213 14583 0.91397 10.443 13661 9381790 12381 -13.273 46156

Outside MU ¢ w T u Wi iz B I. G
variant 1 1.OO51 13,700 0.083724 101655 13.616  9.8105 1.1023  -13.2251  1.56G62
variant 2 20575 11.63 0.91639 10..119 13.713  9.7912 12782 -13.323 17.971
variaut 3 L7776 16571 001936 104147 13.655  9.8222 123851 -13.261 16.399
e !
Case (iil):A<y<p |
)
Inside ATU ¢ w ved u w-rr v B L G ,

variant 1 L7475 14359 0.031202  10.1199 14278 9.5233  1.0369 -13.883 3.1201 !
variant 2 3.6133 11943 0.9032 10.261 1401 9.6387 12,404  -13.G19 23.843
variant 3 1.0001  15.021 089980 10.225 14121 9.6000 12,31 -13.731 69.94

Outside MU ¢ w i u w-T [ B L G
variant 1 17351 14357 0.081212  10.1316 14276 9.5265  1.0371  -13.885 8.1171
variant 2 3.5608  14.933  0.90366  10.269 10020 9.6130 12416 -13.G638  23.809

variant 3 38037 15.000 000071 10.236 14099 9.6106 12,336 -13.708  69.737
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Case (iv):y<a<p
Inside MU r w T u w-iT v B L G
variant 1 38,193  21.336 0.054446 6.8037 21.302 6.1807 046615 -20.911 12.1G0
variant 2 14.453 17.124 0.80781 9.1797 16.316 &.5547 9.9218 -15.926 36.377
variant 3 35.151 21.289 0.62567 7.1099 20.663 G.4319 5.952 -20.272  110.19
QOutside MU r w T u werT Y B L G
variant 1 38.122  21.341 0.054502 6.8128 21.287 G.1878 0.4671! -20.896 12.143
variant 2 14.187 17.071 0.81015 9.2063 16.261 8.5813 9.9795 -15.8Y0 306.147
variant 3 34439 21.145 0.63193 7.1811 20514 6.5561 G6.0718 -20.123  103.69
Model 4: k=10, § = 0.268, e =1
Case (i) A<=y
Inside MU w s u W-7T v B L G
variant 1 2,2411 11.208 0067072 3.3839 11.231 7.7389 0.5074 -10.810 4,146
variant 2 2,2240 11,986 0.73929 8.401 11.246  7.776 8.31 -10.856 13.7G63
variant 3 2,2000 12010 07414 3. 425 11.268 7.8 8.3376 -10.878 38.46
Outside MU w T u W v B L G
variant 1 22364 11.302 0.067108 8.3886 11.235 7.7636 0.70818 -10.341 1149
variant 2 22022 12.007 0.74121 8.4228 11.266 7.7978 8.3532 -10.876  13.813
variant 3 2.1538 12.056 0.74346 8.4712 11.311 7.8462 81194 10,920  38.756
Case (ii):A<pu<y
Inside MU r w w u w-T ¥ B L G
variant 1 1.4081 12.067 0.073735 9.2169 11.993 8.5919 035191 -11.602 3.5123
variant 2 1.7652 12,446 0.779G6 8.83598 11.666 8.2348 9.2424 -11.275 13.005
variant 3 1.5779  12.634 0.79615 0.0471 11.837 8.4221 9.6374  -11..447 31.8G3
Outside MU r w T u w-T 1 B L G
variant 1 1.4052 12,069 0.073758 9.2198 11.995 8.5948 083549 -11.605  3.5438
variant 2 1.7522 12459 0.73081 8.8728 11.678  8.21738 92697 -11.287 13,033
variant 3 1.5419  12.667 0.79901 9.0801 11.863 84551 9.7077 114770 35.050
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