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ITHAKA

As you set out for Ithaka

hope your road is a long one,

full of adventure, full of discovery.
Laistrygonians, Cyclops,

angry Poseidon — don't be afraid of them:
you'll never find things like that on your way
as long as you keep your thoughts raised high,
as long as a rare excitement

stirs your spirit and your body.
Laistrygonians, Cyclops.

wild Poseidon - you won't encounter them
unless you bring them along inside your soul,
uniess your soul sets them up in front of you.

Hope your road is a long one.

May there be many summer mornings when,
with what pleasure, what joy,

you enter harbors you're seeing for the first time:
may you stop at Phoenician trading stations

to buy fine things.,

mother of pearl and coral, amber and ebony.
sensual perfume of every kind —

as many sensual perfumes as you can;

and may you visit many Egyptian cities

to learn and go on learning from their scholars.

Keep Ithaka always in your mind.

Arriving there is what you're destined for.
But don't hurry the journey at all.

Better if it lasts for years,

so you're old by the time you reach the island.
wealthy with all you've gained on the way.
not expecting Ithaka to make you rich.

Ithaka gave you the marvelous journey.
Without her you wouldn’t have set out.
She has nothing left to give you now.

And if you find her poor, Ithaka won't have fooled
you.

Wise as you wilt have beceme, so full of experience,
you'll have understoad by then what these Ithakas
mean.

Costantine Cavafy
(1863-1933)
Translated by E. Keeley and P. Sherrard

I®AKH

Za Byewg oTov mycpud ya my 18axm,

va dyECal vaval pakpug o pouog,

YENGTOS MEPUTETELES, YEHATOS YVAOELS.

Toug Aaiotpuydvag kat Toug KokAwnag,

Tov Bupwpévo [Mocedwva un gopacat,
tétola oTov Spopo cov notE cou dev Ba Ppeic,
av UV’ 1| GKEWIS GOU UYWNAT, UV EKAEKTH
GLYKIVIIGIC TO TVEDLA KAt TO SWUA Gov ayyilel
Toug Aatotpuydvas kat Toug KokAwrag,

tov aypio [Tocsidwva dev Ou cuvavtncels,

av dev toug kovfaveis pueg atrv yuyr cov,

av n yuys| cou dev Toug GTIVEL EURPOS Gov.

Na evyeoar vaval paxpug o dpopog.

[MoAAd ta kaloxaipva mpwia va givat

OV PE T1 EVYUPICTNGL, PE TL TP

Oa praivelc o€ Aipévag tpwToeldwpévous.

Na otapatioe 6’ epnopeia dowvikikd,

KaL TEC KAAES TPAYHATEIES V' ATOKTNOELS,
CEVTEQIA KL KOPAAALL, KEXPWAApLa KU EBEvoug,
kat ndovka pupwdika kabe Aoyng,

000 propeis To aedova Ndovika pupwdiKd.

L& réAeig AlyurTiakég TOAAES va g

va padeig xat va uabels an’ tovg onovdacuévoud.

Flavra otov vou cov vayeig v 18ax.

To @acipov exei eiv’ 0 TpoopIGPGG Gov.
AMa un praceis to taeid d10Aov.

KaAditepa xpovia morra va diapkécel.

Kat yépog ma v' apaZewg oto vijoi,

rAoUGto¢ HE 00a KEPSIOES oTOV Spduo,

un apoadoxwvtag thovtn va o€ dwocet n [0axn.

H 18axn ¢° édwoe " wpaio rateidl.
Xwpig avtijv dev 8apyaveg otov Spduo.
Alda dev Exer va ot dwoer ma.

Kt av mrwuat v Beeis, n [8daxn dev oe yéhaoe.
‘E101 co@dg mov £yves, Ue toom REipa.
1131 8a to xurdraBes o1 [Bakes T onpaivouy.

Kawvotavrivog Kafaeng
(1863-1933)
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Abstract

The debate about the desirability and viability of a monetary union,
particularly the European Economic and Monetary Union (EMU), has focussed
either on the existence of the appropriate adjustment mechanisms necessary to
counteract disturbances or on the benefits and costs of participation. The benefits
include efficiency gains deriving from the increased integration while the costs are
related mainly to the elimination of national monetary sovereignty.

The effects of the abandonment of national monetary independence on the
stability of a small open economy, such as Greece, have attracted little attention.
This study evaluates the impact of Greece's joining the EMU by examining how the
economy reacts to disturbances, specific to this country, before and after giving up
monetary policies as a means of adjustment. For this purpose, we use stochastic
simulations of a macro-econometric muiti-country model, QUEST Il. We identify the
structure of disturbances used in the stochastic simulations by imposing long-term
restrictions to the coefficients of a structural Vector Autoregression.

The results from the stochastic simulations indicate that in the monetary
union the stability of output will increase only slightly. The domestic price level will
become more volatile. Also, the public sector deficit and debt as percentage of
GDP, the (European) interest rates and the exchange rate with respect to the US

Dollar will all be more stable in the monetary union.

vii



Chapter One

Introduction

in May 2000 the European Central Bank and the European Commission
issued their reports on the performance of the Greek economy in its effort to satisfy
the criteria for membership in the European Economic and Monetary Union (EMU).
The reports suggest that the European Council accept the Greek application for
membership. The question that arises is how a small open economy is going to be
affected by the transition to irrevocably fixed exchange rates and by the elimination
of its monetary sovereignty.

During the past decade a great deal of debate has been initiated by the
process in the European Union leading to the establishment of the EMU.
Theoretical contributions to the literature have mainly dealt with the benefits and
costs deriving from patrticipating in such a union. The benefits are mostly efficiency
gains arising from the increased integration while the costs arise from the
abandonment of monetary independence. Empirical studies have concentrated on
the incidence of shocks in the European countries to examine the desirability and
viability of EMU. Very little attention has been given to the effects of the transition
from flexible exchange rates to membership in the EMU for an individual country.
This study sets out to evaluate how a small open economy, such as Greece, will
react to country-specific disturbances having resigned from the ability to use

monetary policies as a means of adjustment.
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The remainder of this chapter is organised in the following way. The next
section provides a brief account of the history of the European Union and its
institutions. In the second section we summarise the issues related with
participating in a monetary union, the benefits and costs arising for the country
members and the adjustment mechanisms that must exist in order for the union to

be viable. The final section describes the objective and organisation of this thesis.
1. History of the EU

With the agreements reached at Maastricht at the end of 1991, the Member
States of the European Community (EC) came to the end of an unparalleled effort
to think through the implications of a monetary union in Europe. The resultant
Treaty on European Union (TEU) set out a constitution for the European Central
Bank (ECB), a timetable for the approach to full union and a set of criteria for
membership which individual countries would have to satisfy. This was the
culmination of a process of intergovernmental discussion and negotiation
inaugurated by the setting-up of the Delors Committee in June 1988, which was
charged with setting out the requirements for a move to full monetary union in
Europe. Such a project had been introduced before, in 1970, when the Werner
Committee had set a date for monetary union, but it had never before been so
carefully analysed (Artis and Lee, 1994, ch. 13).

The first practical step on the road to European integration was taken in

1951 with the signing of the Treaty of Paris, establishing the European Coal and



INTRODUCTION 3

Steel Community (ECSC)1 . Then, in 1957, the Treaties of Rome were signed, the
European Economic Community (EEC) Treaty which introduced common economic
policies, especially in agriculture, and the EURATOM Treaty establishing the
European Atomic Energy Community. In 1965, the signing of the Merger Treaty
resulted in the creation of a single Commission for all three Communities
(collectively referred to as EC), taking effect in 1967. The Single European Act
(SEA, signed in 1986) was the first systematic revision to the founding Treaties and
set the requirements for the completion of the internal market. The Treaty on
European Union (TEU, or, Maastricht Treaty) was signed in 1991 and entered into
force in 1993. It is usually described as resembling a temple. The roof sets out
various broad objectives and rests on three pillars: the European Community
activities (enhanced by TEU) comprise the first pillar, the Common Foreign and
Security Policy (CFSP) the second and Justice and Home Affairs (JHA) the third.
In 1997, the TEU was amended, at Amsterdam in order to address issues about
consumer policy, employment, growth and the free movement of people.

In the Treaty of Rome (1957), there are no provisions for monetary
arrangements, mainly because the international arrangements at the time fixed the
national currencies at exchange rates as negotiated in Bretton Woods. In the late
1960s, the progress achieved in European integration — especially with the

establishment of the Common Agricuitural Policy — led to increasing awareness of

1 See Table 1.1 for the landmarks in the history of the EU.



INTRODUCTION 4

the interdependence of the country members and to attempts to plan and establish
a European monetary identity.

More particularly, the history of monetary integration began in 1968 with the
establishment of the Werner Committee, which was to set out a blueprint for the
realisation of economic and monetary union. The Werner Plan, endorsed in 1971,
suggested the achievement of economic and monetary union in stages with the final
one involving fixed exchange rates and perfect capital mobility. The growing
instability of the international monetary system and the disintegration and collapse
of the Bretton Woods system led to the failure of the Werner Plan.

In 1979, the desire for closer monetary cooperation was expressed with the
establishment of the European Monetary System (EMS), where bilateral rates were
determined between all participating currencies and margins of currency fluctuation
were set to ensure price stability in the EC. The completion of the single market at
the end of 1992 and the integration of financial markets put the EMS under a great
strain and led to its abandonment by many currencies within a few-month period.
The reason for the failure of the EMS can be found in the so called ‘inconsistent
triangle’, that is the impossibility of co-existence of economic integration (achieved
through the free movement of goods, services, labour and capital), fixed exchange
rates and independent national monetary policies. Given the former, the latter two
are not simultaneously sustainable. Either independent monetary policies with
flexible exchange rates will be implemented or the single market will be

complemented by a monetary union (a common currency and a common monetary
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policy) which is the most efficient alternative (as is discussed below).

In the meantime, the Delors Committee Report had identified the essential
objectives and elements of a monetary union and proposed the framework and
stages of the EMU. After years of negotiations, the Treaty of the European Union
was signed in December 1991, opening the road to the twelve country members to
proceed towards a political and economic union. After the EMU has been

completed, the European continent will not be the same again.
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Table 1.1: Landmarks in the development of the European Union®

1951 Treaty of Paris (in effect from July 23, 1952): Establishment of
European Coal and Steel Community. Members: Belgium, the
Federal Republic of Germany, France, ltaly, Luxemburg and
the Netherlands.

1957 Treaty of Rome (in effect from January 1, 1958): establishment
of European Economic Community and European Atomic
Energy Community.

1965 Merger Treaty (in effect from 1967): Merger of the principal
institutions of the three communities, henceforth known as the
European Community (EC).

1973 First Expansion: Denmark, the Irish Republic and the United
Kingdom join the EC on January 1.

1981 Second Expansion: Greece joins the EC on January 1.

1986 Third Expansion: Portugal and Spain join the EC on January
1.

1986 The Single European Act (in effect from July 1, 1987):

Introduction of systematic revisions of the founding treaties
and expression of will for the completion of internal market.

1992 Treaty of European Union (in effect from November 1, 1993):
Establishment of the framework for a European Economic and
Political Union.

1995 Fourth Enlargement: Austria, Finland and Sweden become
members of the EU on January 1.
1997 The Treaty of Amsterdam (in effect from May 1, 1999) was the

third revision of the founding treaties after SEA and TEU.

2. Statement of the Problem

During the last decade, in light of the process to the EMU, a large volume of
economic literature has discussed the feasibility and desirability of such
undertaking. In reviewing this literature, one should consider the EMU as including
two separate but complementary facets, a single currency and a stable currency.

These two facets correspond to the two interrelated objectives of EMU, efficiency

2 Adapted from Bulmer (1994)
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and stability (European Commission, 1997).

First, the efficiency issues have been analysed by economists on the basis

of the Optimum Currency Areas (OCA) theory by discussing the gains and losses

associated with the replacement of the national currencies by a single currency.

Efficiency gains are linked with the smooth operation of the internal market:

The establishment of a single currency eliminates the exchange rate
risk and the conversion costs that accompany the use of national
currencies.

The ‘inconsistent triangle’, that is the pursuit of economic integration,
fixed exchange rates and independent national monetary policies is
impossible. Given the former, the latter two cannot coexist. Either
independent monetary policies with flexible exchange rates will be
implemented or a monetary union will complement the single market.
Monetary union may not be the only alternative since a common
monetary policy and fixed exchange rates (with occasional
realignments) is also possible. However, as it will be argued in the
following chapter, under the latter option the exchange rate risk still
remains and efficiency gains are not fully exploited.

From the political-economy point of view, a monetary union prevents
currency fluctuations which affect competitive positions and which
may give rise to political charges of competitive depreciation and

exchange dumping. These, in turn, could trigger protectionist
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responses.

As far as costs are concerned, the emphasis in the OCA literature is directed

towards examining the effects of disturbances, especially asymmetric ones, on
individual economies in light of the abandonment of monetary sovereignty.

. Research has focussed on the incidence of shocks in the EU. As the
following chapter will show, empirical evidence suggests that the
European country members are more likely to be affected by
asymmetric shocks than European regions or American States.
However, empirical findings also indicate that economic integration
leads to greater correlation of business cycles.

. Another issue addressed in the literature is the existence of
adjustment mechanisms that will take up the role of nominal exchange
rate movements in restoring equilibrium. Given that the EMU is not
as optimum a currency area as other unions are (especially regarding
labour mobility) and in the absence of fiscal federalism, the existence
of other adjustment mechanisms becomes more important.

- The lack of sufficient flexibility in the product and labour
markets is an issue raised by those who argue against the
feasibility of EMU. However, as the internal market and the
monetary union evolve, and firms and workers, being rational
agents, adjust to the new constraints and opportunities, it is

reasonable to expect that the rigidities that exist in these
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markets will be eliminated.

- Greater controversy surrounds the automatic budgetary
stabilisers. The Stability and Growth Pact (SGP) is an
agreement reached by the European Council in 1997 requiring
that country members avoid excessive general government
deficits, i.e., deficits in excess of 3% of GDP. Itis argued that,
in the name of the Euro stability, the SGP imposes severe and
unnecessary restrictions in the conduct of national fiscai
policies, especially given the ‘no bail-out’ clause restricting the
ECB. The counterargument is that the SGP will force the
domestic economies to control the excessive deficits and
debts accumulated during the 1980s and to correct the
structural imbalances created during that decade. From this
point of view, the SGP is a prevention not a cure for crises.

The second objective of EMU is the stability of the Euro expressed in the EU
through price stability and abroad as a credible means of transactions and store of
value. Currency stability is pursued through monetary and fiscal rules laid out by
the TEU. The monetary rules affect the operation of the ECB and aim at preserving
its independence and credibility, both necessary conditions for price stability. The
fiscal rules concern the limitations that the national economies face and are aimed
at further enhancing the credibility of the ECB. Both sets of rules are meant to

prevent rather than correct disturbances and are expected to have positive effects
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in the establishment of a stable macro-economic environment, manifested in the
stability of prices and growth, and the formulation of such expectations that will
allow the good functioning of the markets (European Commission, 1997).

In its steady state, the EMU should be characterised by price stability and
sound fiscal policies. However, the question is what the situaticn will be for the
individual country members in the presence of disturbances. How are the national
economies expected to react after surrendering their monetary sovereignty?

Adjustment mechanisms

When comparing the two alternative exchange rate regimes, the basic
argument in favour of floating exchange rates is that they ease the process of
adjustment to external shocks in an open economy. Once a country has joined a
single currency union and resigned from monetary policy independence, there are
two alternative ways of adjustment through relative price movements and/or output
changes and through fiscal policy. Leaving aside the issue of whether the EMU
country members will have an adequate degree of fiscal autonomy, the prospect of
asymmetric shocks requires the existence of aiternative adjustment mechanisms.
Even if shocks are symmetric, structural differences among the EMU members will
give rise to asymmetric responses. Differences in institutions or preferences may
explain why the EMU countries could be affected differently by movements in the
Euro's real effective exchange rate, changes in the cyclical position of the EMU, or
monetary policy mistakes.

Itis, therefore, appropriate to discuss how adjustment can take place through
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changes in factor quantities and/or factor and output prices, once an economy has
lost control of the monetary instruments and assuming that adjustment can only
partially be achieved by national fiscal policies. Consider the case of a country
subject to a shock to its external sector, an increase in the trade deficit.

Adjustment through quantity changes in production factors

A decrease in net exports will result in the fall in the expected return to
capital. With perfectly integrated financial markets, this will lead to an outflow of
capital, lower investment and lower effective demand, thus reducing imports and
restoring the external equilibrium.

Similarly, since the fall in net exports will bring about a fall in the degree of
capacity utilisation, firms will fire workers to restore equilibrium, given the new

demand conditions3

. If labour is mobile, wages might not need to change in the
long-run to adjust to the shock. The migration to countries where the probability of
finding a job is higher will decrease domestic consumption depressing the effective
demand and restoring the initial external equilibrium. This, however, can have a
permanent effect on the growth rate of the economy.

It has been pointed out in the literature that the greater integration of the
markets and higher factor mobility may resuit in increasing regional specialisation.

In this context, regions are prone to instability caused by shifts in their exports and

pro-cyclical movements of capital (and labour) which may contribute to divergent

3 Under the assumption of perfect competition, individual firms will take wages as given.
Therefore, they will proceed to an adjustment through quantities.
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fong-run growth rates (Krugman, 1993). However, this is not an argument against
capital mobility in the EMU. It simply highlights the need for alternative adjustment
mechanisms to avoid the possibility of permanent capital outflows with significant
adverse impact on a region’s economy.

Adjustment through price changes

Apart from relative cyclical positions, the external balance of a country
depends on the relative real effective exchange rate (REER). Given that the
nominal effective exchange rate (of EURO) becomes exogenous to national
governments within the EMU and that productivity is a rather long run phenomenon,
the REER should adjust through real wages and output prices. A fall in real wages
and/or output prices will improve the external position of the country and restore the
equilibrium.

Since labour is rather immobile in the EU, the increased unemployment will
put a downward pressure on wages. Under perfect competition and high capital
mobility, flexible wages will help to keep the labour costs down and delay the capital
outflow. If wages cannot adjust, the return to capital will be restored by reducing
employment, which, in the absence of the appropriate income policies, will depress
even more the effective demand. Therefore, immabile labour and sticky wages
could, ceteris paribus, lead to higher unemployment and public spending, or lower
growth. There is evidence of downward movement in real wages during the 1980's
in European countries experiencing large negative shocks (de Grauwe, 1993).

If the assumption of perfect competition is abandoned, other adjustment
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channels may come into effect. In imperfectly competitive markets, domestic
producers may react to external shocks by reducing markups and profit margins to
preserve their market shares at home or abroad. In both cases, this kind of reaction
to external competitive pressures will soften the effects of adverse external shocks
on growth and employment.

A recent economic assessment of the Single Market Programme (SMP)
provides interesting empirical evidence on the effects of market integration: in
sectors most likely to be affected by the integration of the markets, domestic firms
have reacted to increasing competitive pressures of intra and extra-EU importers
by reducing price margins in order to maintain domestic market shares. Studies
examining the relationship between profitability and openness to trade, conclude
that the ratio of imports to domestic consumption tends to be negatively correlated
with the profitability of domestic sellers, especially when domestic concentration is
high4 (European Commission, 1996).

To the extent that the integration of the markets enhances the adjustment
mechanisms through prices and wages and EMU, in turn, promotes the efficient
functioning of the Single Market, it can be expected that the effects of disturbances

on growth and employment may be smoother in the future.

4 However, such a fall in profit margins has not reduced the capacity of the EU to attract
investment. The share of the EU in the world FDI flows has almost doubled since the launching
of the Single Market Programme (SMP) from 28.8% over 1982-87 to 44.4 over 1991-93
(European Commission, 1996) .
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3. Objective and Organisation of the Thesis

How will a small open economy, such as Greece, react to country-specific
disturbances having resigned from the ability to use monetary policies as a means
of adjustment? Should disturbances occur, how will the stability of the Greek
economy be affected compared to the alternative of flexibie exchange rates? These
are the questions this thesis sets out to answer. The main objective is to estimate
the reaction of the Greek economy to disturbances both in a monetary union
framework and under a flexible exchange rate regime. In order to achieve this, we
compare the results of the stochastic simulations of the model used by the
European Commission, QUEST Il ( Roeger and in't Veld, 1997), under both sets of
assumptions about the exchange rate policies. QUEST Il is a highly aggregated
model which includes structural models for all EU country members, USA and
Japan linked with trade-feedback equations. It combines the recent theoretical
developments of macro-econometric model building: behavioural equations derived
from inter-temporal optimisation processes, an explicitly modelled supply side,
imperfectly competitive goods markets, adjustment costs, both for capital and labour
markets and stock-flow interactions. We identify the disturbances used in the
stochastic simulations by using a structural Vector Auto-Regression (VAR) and,
following Blanchard and Quah (1989), by imposing restrictions on the long-run
coefficients of the moving average representation.

The thesis is organised as follows. Chapter Two reviews the theory of

optimum currency areas. This is the part of economic literature that is relevant for
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the purpose of this study as it has attempted to identify the adjustment mechanisms
alternative to flexible exchange rates for a monetary union to be optimal in terms
of internal stability (real and nominal) and external equilibrium. It has also analysed
the gains of joining a monetary union and the costs if the alternative adjustment
mechanisms do not exist. In Chapter Three, we provide a brief history review of the
Greek economy and describe the characteristics and structure of the public and
private sector, focussing particularly on the financial and labour markets. Knowing
the particular conditions of the Greek sectors is important for the discussion of the
model used in the stochastic simulations as well as the discussion of the results
from these simulations. Chapter Four presents the structure of QUEST Il and its
theoretical foundations. in Chapter Five, we describe the stochastic simulations
performed with the QUEST Il models and discuss our findings. Chapter Six

concludes.



Chapter Two
The Theory of Optimum Currency Areas

The unification of Germany, the disintegration of the Soviet Union and, most
importantly, the European monetary unification have increased interest in the theory
of Optimum Currency Areas (OCA). The debate about the desirability and feasibility
of the EMU focuses on the incidence of disturbances that may occur in specific
country members and the existence of adjustment mechanisms alternative to
flexible exchange rates. The theory of OCA offers insights on the conditions under
which a currency union is desirable and the adjustment mechanisms that must exist
for it to be viable. In that sense, it allows us to predict the kinds of changes in the
stability of an economy caused by moving from flexible exchange rates to a
monetary union. Itis, therefore, appropriate to review the contributions to the theory
of OCA before we investigate the impact of Greece’s participation in the EMU on the
stability of its economy.

An optimum currency area refers to the geographical domain having as a
general means of payments either one single currency or several currencies. The
exchange values of these currencies are irrevocably pegged to one another with
unlimited convertibility for both current and capital transactions but their exchange
rates fluctuate in unison against the rest of the world. ‘Optimum’ is defined in terms
of the macroeconomic goal of maintaining internal and external balance. Internal
balance refers to price and/or output stability and external balance involves both

intra-area and inter-area balance of payments equilibrium (Kawai, 1987).

16
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The origins of the concept of optimum currency areas can be found in the
discussion about the optimum monetary arrangement among countries. Friedman
(1953) argued in favour of a flexible exchange rate system, on the grounds that, in
the absence of price and wage flexibility, after a disturbance in the trade balance
has occurred, exchange rate movements can immediately change the terms of trade
and restore equilibrium in the balance of payments. On the contrary, the proponents
of fixed exchange rates argued that under this regime the adjustment process is
more effective and that fixed exchange rates can be a more efficient policy than
flexible exchange rates, under certain conditions. These conditions include mobile
labour, financial or goods market integration and commodity diversification
(Ishiyama, 1975; Kawai, 1987).

These are the early contributions (‘the traditional approach’) to the theory of
OCA which, initially, attempted to answer the question: ‘What is the appropriate
domain of a currency area?’ Each contribution to the literature singled out one
characteristic which would, supposedly, indicate where the lines should be drawn.
Subsequent contributions (‘the alternative approach’) focussed on the rationale of
forming a currency union, the benefits and costs for a country participating init. The
most recent installments (the ‘new’ theories) incorporate recent developments in
macroeconomic theory, such as policy ineffectiveness and time inconsistency
theories, and in the theory of international economics, such as labour mobility under
uncertainty and the role of the exchange rates.

In the following three sections we discuss the contributions to the theory of
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OCA: first, the ‘traditional’, then the ‘alternative’ approach and third, the ‘new’
theories1. Finally, in the fourth section, we present the empirical evidence of

whether the EMU is an optimum currency area.
1. The Traditional Approach

In the traditional approach, the optimality of a currency area is judged by the
existence of a mechanism that can achieve standard economic objectives - full
employment, price stability and balance of payments equilibrium. Nominal
exchange rate movements invoke relative price changes which lead to adjustment
after a disturbance has occurred. If nominal exchange rates are fixed, which
mechanism restores equilibrium? This is the central question in the traditional
approach of the theory of OCA. The starting point for most of the contributions
presented in this section is an imbalance in the external trade caused by a decrease
in the foreign demand for a country’s exported goods which causes deflationary
pressures and unemplioyment.

Price and wage flexibility

After a trade disturbance has occurred, if flexible prices and wages prevail
in a currency area consisting of a group of countries, equilibrium can be restored
through relative price changes: prices and wages decrease in the deficit country and

increase in the surplus country. Underthese circumstances, flexible exchange rates

1 The terms ‘traditional’ and ‘alternative’ are used in Ishiyama (1975) to distinguish between the
approach that singles out criteria for an optimum currency union and the approach that evaluates the
costs and benefits of participating in a currency union from the point of view of a particular country.
The term ‘new’ theory has been coined by De Grauwe (1992) and also used by Tavlas (1993). All
these terms are used here for organizational reasons.
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become unnecessary while fixed exchange rates (or a single currency) are
beneficial for the entire currency area because they enhance the usefulness of
money. External balance to the area is achieved by floating the area’s currency with
respect to the currencies in the rest of the world (Kawai, 1987).

Factor mobility

Mundell (1961) argued that factor mobility in the currency area can moderate
the pressure on relative factor prices during adjustment. If a trade deficit occurs
between regions, then flexible exchange rates between the national currencies will
not serve to correct the imbalance. A flexible exchange rate system would be
effective, if it were based on regional, instead of national, currencies, the region
being characterised by a high degree of internal factor mobility.

“...the stabilization argument for flexible exchange rates is valid
only if it is based on regional currency areas. if the world can be
divided into regions within each of which there is factor mobility
and between which there is factor immobility, then each of these
regions should have a separate currency which fluctuates relative
to all other countries” (Mundell, 1961, p.663).

Mundell recognises that national currencies are an expression of national
sovereignty and he lays the conditions under which sovereign countries can form
a union: either national boundaries are in flux or there is expressed political will for
a union and, most importantly,

“...if (production) factors are mabile across national boundaries,
then a flexible exchange system becomes unnecessary and may
be even positively harmful” (Mundell, 1961, p.664).

Aizenman and Flood (1992) provide a formal mode! of labour mobility

argument which indicates that Mundell may have understated the importance of
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labour mobility. They show that strong efficiency gains can be reaped under a
fixed-exchange-rate system with mobile labour and sticky prices .

The role of long-term capital movements in restoring equilibrium may not be
equally effective. When a disturbance occurs and exchange rates are fixed, a
country may experience deflationary pressures and unemployment. If the incentive
to invest in this country decreases more than savings do, there will be long-term
capital outflow and aggravation of unemployment (Fleming, 1971) .

Labour mobility may not be a necessary condition for adjustment — and the
same is true for each criterion presented below, if it is examined separately.
Portfolio adjustment and multiplier effects, by changing incomes and expenditures,
can restore the equilibrium in the balance of payments (Scitovsky, 1969 ch. 8).
Further, empirical evidence from Europe suggests that export-demand disturbances
do not have a big impact on a country’s employment (Gros, 1996). This could,
indeed, imply that shocks to the balance of payment are counteracted by factors
other than mobile labour.

Labour mobility is not a sufficient condition for adjustment, if assumptions are
considered, such as economies of scale, different labour intensities in production,

factor heterogeneity and adjustment costs2.

2 Onida (1972), Ishiyama (1975) and Tower and Willett (1976) offer detailed analysis of these
characteristics.
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Financial market integration

Ingram (1959, 1960) and Scitovsky (1969) considered the degree of
integration in the financial markets as an important criterion of OCA. A large stock
of short-term foreign securities that are held by domestic banks, readily marketable
and internationally accepted (‘generalized’) can facilitate adjustment in the balance
of payments. When a trade deficit is caused by a temporary disturbance, capital
flows through the selling of short-term assets abroad can make the adjustment in
incomes or output smaller or even unnecessary. If, however, the trade imbalance
is caused by a persistent or permanent disturbance, short-term capital flows cannot
sustain the deficit indefinitely. In the long-run, income and relative price changes
will be necessary to restore equilibrium (ingram, 1959, 1960; Pfister, 1960;
Scitovsky, 1969).

Distinction has to be drawn between balance-of-payments financing and
adjustment. The mechanism that Ingram suggests falls in the former category.
Therefore, capital mobility may be effective in smoothing out the initial impact of
trade imbalances, while other mechanisms such as labour mobility (which takes
time) can be more effective in the medium-run (Tower and Willett, 1976; Corden,

1972; Onida, 1972).
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Goods market integration

McKinnon (1963) argued that the choice of the exchange rate regime should
be based on an economy’s degree of openness as measured by the ratio of tradable
to non-tradable goods in production or consumption, the ratio of exports plus imports
to GDP or the marginal propensity to import. In a country that is highly open,
exchange rate fluctuations are not effective in correcting trade imbalances and they
are not compatible with domestic price stability. Assuming that a country
depreciates its currency, the initial improvement in the terms of trade and the trade
balance will be offset by the following changes. First, the appreciation of the
domestically owned foreign assets in terms of domestic currency will tend to
increase demand for imported consumption goods. Second, the increase of the
domestic-currency value of imported investment goods will put upward pressure on
capital costs. Finally, increases in nominal wages counteracting the domestic price
increases may lead to rises in labour costs.

Another aspect of McKinnon's argument is that a large foreign sector may
mean the lack of domestic substitutes. In this case, exchange rate changes will
have a small effect on the quantity ofimported goods. Expenditure-reducing policies
will be more effective targeting trade balance and fixed exchange rates targeting
price stability, provided that the prices of tradable goods in terms of foreign currency
are stable.

The McKinnon criterion implicitly assumes that price stability prevails in the

rest of the world. If the price level abroad fluctuates relative to the domestic price
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level, then McKinnon's conclusion would be reversed: flexible exchange rates could
offset the relative price variations and play an insulation role for the domestic
economy. In other words, the openness criterion is not a general one (Corden,
1972). Corden and Ishiyama point out that, even assuming stability in the external
environment, fixed exchange rates may be beneficial only for financially
‘undisciplined’ economies, because they may lead to sounder economic
management.

Product diversification

Kenen (1969) proposed an alternative criterion based on the law of large
numbers. In a well-diversified economy, the changes in the terms of trade do not
have to either be as great or occur as often as in a single-product economy. When
a disturbance in the demand for a specific exported good occurs, the interaction
among the numerous sectors of the economy (such as inter-industry labour mobility)
will make the adjustment process smoother.

Kenen'’s criterion seems to oppose this of McKinnon's: flexible exchange
rates are ineffective or irrelevant both for an open economy and for a weil-diversified
economy (implying small external sector). This contradiction in conclusions is due
to the different assumptions made regarding the nature of disturbances and their
impact on the terms of trade. Kenen considers mainly external shocks that are
industry-specific and, therefore, do not have a great impact on the terms of trade.
However, when he discusses the impact of a generalised shock, such as an

economy-wide increase in nominal wages relative to import prices, he arrives at the
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same conclusion as McKinnon, namely that flexible exchange rates may be more
beneficial for a diversified economy (i.e., a less open economy) than fixed exchange
rates.

Other criteria have been proposed, such as policy compatibility (Tower and
Willett, 1976), similarity of inflation rates (Haberler, 1970; Fleming, 1971) and the
nature of shocks affecting the area (Vaubel, 1976 and 1978; Tower and Willett,
1976; Marston, 1984; Purvis, 1992). It is obvious that the successful and smooth
operation of a currency area relies on the confidence in the permanence of fixed
exchange rates and the unlimited convertibility of the participating currencies. This
requires coordination of the monetary and fiscal policies and the political

commitment of governments.

2. The Alternative Approach

The traditional approach of the OCA focuses on the cases where exchange
rate movements are either ineffective (open economy) or unnecessary (labour
mobility, product diversification) to argue in favour of a fixed exchange rate regime.
In the cases where both systems are effective to correct trade imbalances, the costs
of adjustment in terms of inflation and unemployment are used for the comparison
of performance of the two systems. However, depending:- on the choice of
assumptions about the underlying disturbances, the adjustment costs may be
different. Moreover, very little is said about the benefits of a common currency
(Ishiyama, 1975). Also, attention focuses mostly on microeconomic disturbances

(shifts in demand for exports), while the impact of macroeconomic shocks (policy or
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market-structure changes) as a source of external imbalances is mainly overlooked.

Inlight of these considerations, subsequent work by Corden (1972), Ishiyama
(1975), Tower and Willett (1976), Hamada (1985) and others attempted to evaluate
the benefits and costs of participating in a currency area.

Benefits

Removed transactions costs

A common currency eliminates the conversion costs of national currencies
and other related transaction costs and enhances the value of money as a medium
of exchange. The savings are greater, the greater are the transactions among
country members. From this point of view, a common currency is conducive to
efficiency and integration of the economy.

Eliminated speculative uncertainty

Exchange rate fluctuations may be aggravated by the actions of speculators
who are trying to benefit from differences in the interest rates and the structures of
economies. Fixing the exchange rate eliminates the uncertainty related to
speculative capital movements and promotes efficiency by increasing the usefulness
of money as a store of value (Grubel, 1970; Ishiyama, 1975; Gros and Thygessen,
1991 and 1992). Furthermore, the stability of exchange rates is important for the
smooth operation of policies that rely on a common price system, such as the
Common Agricultural Policy.

An example of the disruptive consequences of a speculative disturbance is

what occurred in September 1992. Continuous capital flows out of the French Franc
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into the Deutsche Mark created a dilemma for the respective central banks. They
could either devalue the Franc against the Mark, or, sustain the interest rates at a
higher level than was justified by purely domestic considerations. In the former
case, the measures would result in a loss of confidence in the Franc and a further
deterioration of the competitiveness for the German firms. In the latter case, which
was chosen and implemented until mid-1993, the policy could (and did) lead to a
recession in the French economy. In a single currency framework such
disturbances cannot occur (Bofinger, 1994).

Exchange reserves

Economisations of foreign exchange reserves result from using a common
reserve pool to accommodate the trade needs of the country members with third
countries. This benefitis doubtful in the early stages of a process towards monetary
unification — before a common monetary authority is established to manage these
reserves — and the extent of savings will depend on the collaboration of the
monetary authorities of the participants.

Policy coordination and fiscal discipline

Monetary unification intensifies the need for greater fiscal cooperation. As
the integration of the markets in the union deepens, the competition increases
among domestic fiscal authorities both in terms of imposing taxation and in terms
of expenditure. For example, the fiscal authorities of a country that unilaterally
increase the corporate income tax rates above the average rate prevailing in the

currency area (or decrease transfers) may find the effectiveness of such policies
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minimised by the flight of capital . Fiscal and monetary stability in the union requires
discipline and coordination among the domestic authorities. The gains can take the
following forms:

. A country that participates in a currency area will benefit from lower
debt-servicing costs deriving from borrowing at the international
markets in the common rather than the national currency. These
gains may exceed the losses of seigniorage revenues.

. Fiscal federalism can enhance the effectiveness of stabilisation
policies for the country members (Masson and Taylor, 1992).

. In a rational-expectations framework, the increased cooperation
among authorities results in reduced confusion about shocks through
the availability of more and better information and the complying with
the same policy rules (Wihiborg and Willett, 1991).

Some of the benefits discussed in this section occur at the microeconomic
level (to the extent that they derive from increased integration, e.g., eliminated
transaction costs) and others at the macroeconomic level (deriving from increased
policy cooperation). They all enhance economic efficiency and they exhibit non-
rivalry, a characteristic of public goods. In this context, evaluating the benefits for
one country joining a currency union is equivalent to evaluating the benefits for the
whole union.

Costs

In contrast to the benefits of monetary union that are collective and
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international, the costs are mostly national and refer to the macroeconomic policies.

Eliminated monetary sovereignty

Participation in a currency union means surrendering the control of money
supply, integrating the capital markets and establishing a supra-national central
bank. Monetary sovereignty takes the form of nominal exchange rate manipulation
to affect real exchange rate adjustment between countries hit by asymmetric
disturbances. The cost of surrendering monetary independence can be higher, if
the need for real exchange rate adjustment arises more frequently and the
economies that participate in the union are different. Differences may exist in the
preferences about inflation and unemployment, in the market structures and in the
growth rates (Corden, 1972).

Limited fiscal autonomy

By joining a monetary union, each country member may enjoy the benefit of
lower debt-servicing costs by borrowing at the international markets in the common
currency. As already mentioned, this beneficial consequence of the monetary union
may become costly, if it leads to excessive borrowing by the domestic fiscal
authorities. Rules may be imposed to protect the union against such contingencies,
thus limiting fiscal autonomy. These rules also serve as a signal to the international
markets. As any new institution, initially, faces disbelief, the country members have

to show their commitment to fiscal and monetary discipline.
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Regional divergence

Regional specialisation in specific production activities can occur because of
the existence of increasing returns due to technological advantage, infrastructure
and government policies (Ishiyama, 1975). Regions having these advantages
attract financial and physical capital and skilled labour. Income differentials may
arise and be maintained by the expansion of these prosperous regions relative to
the poorer ones. Such an expansion may be further facilitated by the increased
mobility of financial and physical capital within a monetary union (Abraham and van
Rompuy, 1995). Moreover, the increased spatial concentration in production may
result in greater vulnerability of regions to industry-specific shocks (Artis, 1991;

Bayoumi and Eichengreen, 1992).

3. The New Theory

Depending on one’s point of view, theories evolve either to reflect the
development of contemporary conditions in the economy or independently of their
economic environment. The New Theory of OCA is an example of the combination
of the two. The interest in the theory of OCA has been recently revived because of
two factors. First, in light of the unification of Germany, the disintegration of the
Soviet Union and, especially, the European monetary unification, the theory of OCA
has been the cornerstone of the debate about these international monetary
developments because it provides useful and relevant insights. Second,
developments in the macroeconomic theory, such as expectation formation and

time-inconsistency theories, have allowed the original theory of OCA to be cast in
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a new light.

Natural rate of unemployment and policy ineffectiveness

During the 1970s and early 1980s, many countries experienced rising
unemployment combined with increasing inflation rate. In that period, Lucas’ work
was developed based on the assumption that agents make optimal use of the
available information and understand the ongoing government policy rules. In this
sense, under certain conditions (costless information and flexible prices) evenin the
short-run, anticipated policy changes have no effect on output and employment.
Further, the Friedman-Phelps hypothesis, that the steady-state unemployment rate
is not related to the steady-state inflation rate when the Phillips relationship is
augmented by expectations of inflation, has undermined the view of a permanent
trade-off between inflation and unemployment rates. The view that flexible
exchange rates would allow an economy to pursue an independent monetary policy
in order to choose an optimum point along the Phillips curve has weakened in light
of these developments. Since nominal variables have no permanent effects on real
variables, a devaluation in nominal exchange rates cannot have sustained effects
and is offset by price increases that tend to make the real exchange rate fixed. In
this view, following a flexible exchange rate policy is not beneficial (Tavlas, 1993).

While the validity of long-run monetary neutrality is acknowledged by the
theory of OCA, several issues should be addressed. First, the commitment to
monetary policy cooperation and to a fixed exchange rate regime may not be

sustainable when an asymmetric shock occurs. A common monetary policy can
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lead to the exacerbation of the domestic business cycle and to pressures to adopt
independent national policies. An example of the consequences of high currency
competition was the ordeal of ERM in late 1992 and 1993 (Frenkel and Goldstein,
1986; de Grauwe, 1991; Tavlas, 1993). Even if a disturbance is symmetric,
structural differences may give rise to different policy preferences. This is the ‘free
rider' problem (Hamada, 1985) where each participant in a convention has an
incentive to unilaterally abandon it (Tavlas, 1993).

Second, concern has been expressed that in a single currency area
industries will become spatially concentrated and regions will be increasingly
vulnerable to asymmetric shocks. The underlying argument is that, in a flexible
exchange rate system, long-term decisions about location and unit operation scale
must take account of the exchange rate risks. Therefore, firms may prefer to scatter
their production activities across markets. This response is not necessary under
fixed exchange rates leading to more geographic concentration of production
facilities. (Artis, 1991; de Grauwe, 1991; Krugman, 1993).

Finally, the loss of seigniorage revenue at the national level may be
particularly severe for countries with an under-developed tax system which may find
less costly to increase their revenues through inflation than by increasing taxes

(Artis, 1991; de Grauwe, 1991).
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Time inconsistency and credibility

As with all other benefits arising from the forming of a currency area,
credibility is an externality shared by all members of a monetary union. The benefit
is produced as follows. If the authorities of a country have a reputation of
implementing inflationary policies, they will need to follow long and costly
deflationary programmes and abide by a policy rule that is time consistent (Barro
and Gordon, 1983). However, they can benefit inmediately in terms of credibility
by ‘tying their own hands’ and making drastic institutional changes, such as
resigning from monetary sovereignty, when they join a currency area with low
inflation countries (Commission of European Communities, 1990; de Grauwe, 1992).
Unless a common monetary policy is implemented, there may exist occasions
where, despite their commitment, national governments will want to resort to
independent policies to deal with shocks specifically affecting their own economies
— and economic agents are assumed to be aware of this. This is the basis of the
time-inconsistency argument. A common currency is one way of increasing the
credibility and ensuring the commitment of the country members3. While in the
traditional approach similarity in inflation rates is a criterion of OCA, in the new
theory it is a consequence (Gandolfo, 1992).

Again, there are issues that need further discussion. First, there is the

3 Monetary discipline and reputation have an interesting political aspect, as well. It has to do with
what Gandolfo (1992) calls ‘economic policy ilfusion’. While societies are not willing to accept certain
economic policies as a result of exercising national sovereignty, they are willing to accept them as a
requirement of participating in a monetary union. This is especially so if there exists an independent
central bank in the ‘dominant country’, in which case the country members are considered to ‘import
discipline’.
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question of how the common monetary policy is formulated and conducted (the
‘nominal anchor’ issue). There are two kinds of arrangements: symmetric systems
in which the member-countries co-operate in the policy-making process and
asymmetric systems in which one country takes the leadership in policy
implementation.

Second, the literature of time-inconsistency points out the benefits of
monetary unification for high inflation countries but it is not clear, in asymmetric
systems, what the incentive for the leader-country would be to join such an
arrangement. The benefits for the dominant country could include promoting its
monetary leadership and enhancing control over domestic monetary conditions by
controlling speculative capital flows (Tavlas, 1993). The costs may include reduction
in reputation as long as the anchor country takes into account the economic
conditions of the peripheral countries (de Grauwe, 1992; Krugman, 1990).

Third, short-run costs of transition to the new framework may include higher
unemployment rates as the candidate economy implements policies to decrease its
inflation rate and enhance its credibility. Wihlborg and Willett (1991) suggest an
alternative transition path to a currency union: the use of flexible exchange rates
while the institutional arrangements for policy coordination and common central
bank are worked out. This is because countries with low tolerance for
unempioyment may be tempted to follow expansionary monetary policy, especially
if the short-run costs in terms of inflation are low.

Finally,
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“(thhe expression ‘irrevocably fixed exchange rates’ has no
practical significance ... History is full of irrevocable commitments
to fixed exchange rates that have broken down” (Gandoifo, 1992).
A single currency is not the same as irrevocably fixed exchange rates. In order for
the latter to be equivalent to the former, the national monetary authorities have to
guarantee the fixed price of foreign exchange and be able to buy and sell unlimited
quantities of exchange at this fixed price. If speculative runs occur, there will be
pressure to abandon either of these obligations.
Labour mobility under uncertainty
The size of the adjustment costs and the degree of uncertainty about the
future are important determinants of resource-reallocation decisions in response to
disturbances. The more uncertain is their environment, the less will be the
willingness of rational economic agents to undertake adjustment that may ex-post
be regretted (Bertola, 1989). Bertola applies a model with microeconomic
foundations under conditions of costly reallocation and uncertainty to Mundell’'s
factor flexibility criterion. Specifically, he models an agent who faces the choice
between remaining in his current occupation (or location) or moving to another, with
income being uncertain in both locations and with fixed costs of moving. The agent
will move, if the expected income differential exceeds the fixed moving cost by an
amount related to the probability that the agent may want to reverse the movement
in the future. In this framework, Bertola shows that within a range of expected

income differentials, there is no movement and the width of this range depends

positively on the degree of uncertainty.
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The implication of Bertola's analysis is that, in a fixed exchange rate regime,
asymmetric disturbances, by increasing income variability, lead to lower labour
mobility. However, Branson (1989) argues that Bertola’s results are based on a
restrictive version of the Mundell-Fleming model which biases the results in favour
of exchange rate flexibility. An alternative formulation would be to use monetary
policy to stabilise the exchange rate and fiscal policy to stabilise income. Then, in
the Mundell-Fleming model, stability of the exchange rate makes fiscal policy more
effective.

The role of exchange rates

External adjustment.

In the earlier literature on optimum currency theory, exchange rate
movements were considered an effective adjustment mechanism for external
imbalances as they were perceived as being primarily influenced by trade flows.
However, as international capital movements became larger and the world moved
towards variable exchange rates, economists focussed their attention on the
importance of the capital account on the exchange rate determination and also
stressed that there may be lags involved in this adjustment process, considerably
longer than implied by the flow model (Krueger, 1983; Tavlas, 1993). For example,
in the context of the portfolio balance model, in which non-money assets are
imperfect substitutes, asset shocks can result in exchange rate overshooting which
may be reversed by accumulation of foreign assets via the current account.

Therefore, exchange rate adjustment may be an insufficient tool for restoring
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equilibrium in the balance of payments.

Economic activity.

Since the breakdown of the Bretton-Woods agreement, a debate emerged
as to the desirability of subjecting the rate at which currencies are traded to the
forces of supply and demand. The laissez-faire economists embraced the transition
to flexible exchange rates, while those who were against it argued that exchange
rate volatility may hamper trade and investment activities. If exchange rate
movements are not anticipated, then they result in higher risk which, in turn, leads
risk-averse agents to redirect their trade and investment activities towards domestic
markets. However, the theoretical work and empirical evidence are inconclusive as
of whether this argument is true. In general, the theoretical models show how
exchange rate volatility may impact in a positive or negative fashion the trade flows
depending on the assumptions employed with respect to the nature of the response
to risk, the availability of capital, the time horizon of the trader and whether the firm
is a manufacturer or a trader. The same ambiguity exists among the empirical
contributions to this discussion (McKenzie, 1999).

Formal models of OCA

it has been argued that if the only visibie advance in the theory of OCA is the
proposal of new criteria for determining the optimal size of a currency area, then the
profession is at fault for its unwillingness to adopt a formal analysis of the subject
divorced from the policy aspects (Melitz, 1995a). Recently, there has been an effort

to formalise the theory of OCA and relate it more closely to other aspects of
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international economics.

Melitz (1993) suggests that the benefits be represented by the decrease in
transportation costs, the costs by the decrease in the adjustment speed of the terms
of trade and the size of the currency area be treated as a continuous variable going
from zero to one, depending on the degree of integration (‘percentage of trade’).
Marginal analysis is performed to determine the optimal size of the monetary union
from the view-point of aggregate trade rather than trade within the area. As the area
expands, marginal benefits decrease, marginal costs increase and the optimum
size can be determined. However, this size is affected by the composition of the
monetary union.

Following the same line of argument, that the choice of union partners
becomes a vital component in the determination of the optimal size of the union.
Melitz suggests that this choice can be optimal by minimising the covariance in the
terms of trade with the aspiring partners (Melitz, 1995b).

Bayoumi (1994) proposes a general equilibrium approach to the optimum
currency areas. He sets out to combine many of the insights from the earlier, less
technical, literature in a well-specified model with a stronger basis in the
microeconomic theory. In this framework, the decision to form a currency union
depends on fundamental factors such as the size of and the correlation between the
underlying disturbances, the cost of transactions between different currencies, the
mobility of labour, the degree of openness and industrial diversification. The model

provides insights on the welfare effects of a currency union both for the country
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members and the countries outside the union. Two conclusions are drawn from this
analysis. First, while a currency union can raise the welfare of the countries within
the union, it unambiguously lowers the welfare of the countries outside the union.
Second, the incentives for a country to join a currency union are different from the

incentives to admit a country into a union.
4. Is Europe an optimum currency area?

In their attempts to evaluate the costs involved with EMU, recent
contributions have concentrated on the incidence of shocks. Because the EMU
involves the sacrifice of monetary and, to some extent, fiscal autonomy, if
disturbances are symmetric and the economies of the member-countries similar,
then common policy responses should suffice and the cost of relinquishing the
national policy sovereignty will not be very high. On the contrary, if disturbances are
asymmetric, then adjustment will take place either through relative price or quantity
movements®.

The variability of real exchange rates is one measure of the extent of
asymmetric shocks, since changes in relative prices reflect disturbances in demand
or supply or responses to them that are greater in one country than another. Poloz
(1990) found that relative prices within Canada are more variable than real

exchange rates between four EU countries (France, ltaly, the UK and Germany).

The implication is that Europe should be as successful in functioning as a monetary

4 As a result of the increased interest in issues of currency unions, a large volume of literature
has been developed, especially during the last decade, discussing the feasibility of EMU and
comparing the results with the US. Eichengreen (1990) and Masscn and Taylor (1992) provide a
survey of the early literature while, since then, contributions have taken great proportions.
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union as Canada is (except for the Quebecois nationalists, few would argue that
Canada is not an OCA). However, it is not surprising that relative prices between
Canadian provinces are highly variable, since they are highly specialised in their
production, while the four EU countries examined are all diversified economies with
similar characteristics.

Eichengreen (1991) found that relative prices between four US regions (North
East, North Central, South and West) have been less variable than real exchange
rates between 10 EU countries (Belgium, France, Germany, Greece, Ireland, italy
Netherlands, Portugal, Spain, the UK). Also, real securities prices, a measure of the
incentive to reallocate productive capital across regions in response to asymmetric
shocks, appear considerably more variable between Paris and Dusseldorf than
between Toronto and Montreal.

Von Hagen and Neumann (1994) compare the conditional real exchange rate
(RER) variance (i.e., the variance of unexpected RER fluctuations instead of the
observed variance) within Germany (regional relative prices among six West
German Lander) with the conditional real exchange rate variance of the same six
Lander with other European countries. They find that the variability of real
exchange rates has decreased dramatically both within Germany and between
Germany and other European countries during the 1980s. However, the conditional
real exchange rate variance between Germany and certain countries (Austria,
Belgium, France, Luxembourg and the Netherlands) is lower than the variance

between Gemmany and other countries (Denmark, ltaly and the U.K.). This
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difference is due to asymmetric real supply and demand shocks, not lack of
monetary coordination. This finding favours the forming of a monetary union of ‘two
speeds’ in Europe.

Evidence on the responsiveness of the markets to disturbances could provide
information on the feasibility of EMU. Eichengreen (1990) finds that the speed of
adjustment to country specific labour-market shocks is nearly 25% higher in the US
than in the EC and that unemployment differentials are smaller in the US regions.
These findings indicate that labour mobility in Europe is lower than in the US where
there exist greater cultural and linguistic homogeneity and fiscal federalism.

Caporale (1993) applies a statistical technique known as ‘principle
components analysis’ to distinguish between common and country-specific shocks.
He concludes that a sizeable percentage of GDP fluctuations in the EC are due to
asymmetric disturbances, making the operation of a currency union difficult. He
suggests the establishment of fiscal federalism to deal with the asymmetries in
shocks.

Fatas (1997) analyses country and regional business cycles in the European
Union and their evolution overtime using employment growth rates. The main
finding is that the correlation across national borders has been increasing while the
regional correlation within countries has decreased. This result supports the
hypothesis that increased integration has favoured regional specialisation and the
discipline of the EMS has reduced the national components of the business cycles.

The same conclusion, with respect to increased regional specialisation, is reached
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by de Nardis et al. (1996) using output dispersion data for European countries and
regions in the major manufacturing sectors.

Taking a more general approach, other papers examine the movement of
more than one macroeconomic variable as an indication of the nature of shocks.
Cohen and Wyplosz (1989) consider three variables for France and Germany —real
GDP, real wage rates and the price level. They find that symmetric shocks are
much larger than asymmetric ones and they tend to be more permanent than
transitory. Their findings are consistent with Poloz' which could be explained by the
fact that both compare economies with similar characteristics.

Weber (1991) shows that the behaviour of nominal and real exchange rates,
nominal interest rates, relative inflation rates and current accounts displays
considerable symmetry during the EMS period and so do demand and supply
shocks, which is consistent with the general decline of output growth rates and the
increased synchronization of business cycles. On the contrary, shocks to external
balances, real wages, relative money supply and demand are predominantly
asymmetric.

De Grauwe and Vanhaverbeke (1991) compare the movements of regional
and national relative prices, the mobility of labour, the unemployment rates and the
growth rates of output and employment in ten European countries, Japan and the
USA. Their findings are summarised as follows. First, labour mobility across
regions (in the same country) plays an important role in the adjustment process. At

the national level, there is almost no labour mobility but significantly more real



THE THEORY OF OPTIMUM CURRENCY AREAS 42

exchange rate variability than at the regional level. Second, they find larger and
more sustained divergencies of output and employment growth rates at the regional
than at the national level. Finally, they distinguish two country groups in Europe with
different regional development characteristics. On the one hand, the ‘Northern’
group has greater regional labour mobility, low divergences in output and
employment and relatively uniform regional unemployment rates. On the other
hand, the ‘Southern’ group involves relatively immobile labour, pronounced
divergences in output and employment and regional concentrations of
unemployment.

Bayoumi and Eichengreen (1992) analyse data on output and prices for 11
EC country members using a structural VAR approach in order to distinguish
between pure aggregate demand and supply shocks and different speeds of
adjustment. They find, first, that disturbances are significantly larger and less
correlated across countries in Europe compared with the US. Second, EU members
can be distinguished in two groups according to the nature of shocks. There is the
‘core’ of members that experience smailer and more correlated shocks and the
‘periphery’ characterised by larger and less correlated disturbances. This distinction
argues for the advancement of a ‘two speed’ monetary union.

These results are consistent with Bayoumi and Thomas (1995) who also use
the structural VAR approach and find that economic integration in the US is
significantly greater than the integration in the EU. As a result, relative prices are

more important for adjustment in the EU than in the US. Their findings are also
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consistent with the theory that, in the long run, increased economic integration will
reduce the need for large movements in relative prices. Similarly, Chamie et al.
(1994) use an extension of the structural VAR approach to decompose supply and
real and nominal demand shocks into unobservable common and specific
components. The results show that both supply and real demand shocks affecting
the US regions are much more symmetric than those affecting the European
countries.

The structural VAR approach is also used by Funke (1997) who compares
data for European countries and West German Lénder and shows that the
correlation of demand and supply shocks is lower among the former than the latter.

Christodoulakis et al. (1995) study the business cycle features of key
macroeconomic variables of the EC and examine the similarity of these
characteristics across the countries involved in the EMU. They find that the
behaviour of GDP, consumption, investment, prices and, to a smaller degree, net
exports are quite similar, while the behaviour of government purchases, money and
terms of trade vary substantially across countries. They interpret these results as
implying that only variables under the direct control of the government behave
differently and that the type of shocks and the propagation mechanism are fairly
similar across the EU countries.

Frankel and Rose (1997, 1998) also show that countries with closer trade
links have more tightly correlated business cycles, implying the inter-relation and

endogeneity of these two criteria of OCA. They argue that a country is more likely



THE THEORY OF OPTIMUM CURRENCY AREAS 44

to satisfy the criteria for entry into a currency union ex post than ex ante.

Bayoumi and Eichengreen (1997a) construct an OCA index based on a
particular empirical specification that summarises countries’ readiness for EMU, as
predicted by output disturbances, the commodity composition, the importance of
trade and the size of the economy. The resuits show the prospective EU members
divided into three groups, ranging from those with a great degree of readiness to
those with little or no convergence. The make-up of the grouping coincides with
whatwould be widely expected with the notable exception of France. France's OCA
index indicates that the structural characteristics and the cyclical perfformance of this
country are not consistent with an easy transition to monetary union. Another
finding is that economic integration has increased the readiness for monetary
integration which supports the notion that the EMU and the Single Market can
constitute a virtuous, self-reinforcing circle.

The results of some of the empirical studies appear conflicting but this is due
to the different methods used. The major conclusions can be summarised as
follows:

. Labour mobility among EU countries is lower than across regions in
the same country, leading to greater reliance on relative price
movements for adjustment. However, increasing integration among
EU countries leads to greater correlation in business cycles but also
to higher regional specialisation (therefore, lower correlation of

disturbances among regions).
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. European countries can be grouped in at least two categories, the
‘core’ and the ‘periphery’, depending on their degree of convergence,
measured by labour mobility, relative price movements, output and
employment growth rates.

. There exists greater asymmetry, as far as relative price fluctuations

are concerned, among European countries than among regions in the
EU orthe USA. The level of integration and the speed of adjustment
are lower at the national level in Europe than at the regional level in
Europe or the USA.

In conclusion, the choice of the optimal exchange rate regime and, especially,
the desirability and viability of a monetary union created a great deal of discussion
among economists, especially during the last decade. In comparing the two
alternatives, the main criterion is how each facilitates adjustment after a disturbance
has occurred in an economy. Flexible exchange rates provide a useful tool for
immediate change in the relative prices (real effective exchange rates) while under
fixed exchange rates (or a common currency) other adjustment mechanisms are
required.

The theory of Optimum Currency Areas provides useful insights about these
adjustment mechanisms, the benefits of joining a monetary union and the costs
from joining in the absence of such mechanisms. Each of the earlier contributions
to this theory singled out one characteristic that would make the currency area

viable. Factor mobility, market integration and product diversification were among
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the criteria put forward.

More recent contributions focussed on the rationale of forming a currency
union, the benefits and costs for a country participating in it. The benefits can take
the form of enhanced efficiency because of eliminated transaction costs and
exchange rate risk, exchange reserve pooling and greater policy coordination. The
costs include eliminated monetary sovereignty, limited fiscal autonomy and greater
regional vulnerability to disturbances if regional specialisation occurs.

The most recent contributions have incorporated the developments in
macroeconomic theory, such as policy ineffectiveness and time inconsistency
theories, and in the theory of international economics, such as labour mobility under
uncertainty and the role of the exchange rates.

The insights provided by the theory of OCA predict the following changes in
the stability of components of the Greek economy from participating in the EMU.
The nominal interest rate and, consequently, the exchange rate will become more
stable as the Greek economy participates in a union where the monetary authority
is committed and able to implement policies protecting the stability of the EURO
both in the EMU area and internationally.

The fiscal authorities may benefit from the increased credibility and lower
volatility in debt-servicing costs (due to the increased stability of both the interest
rate and the exchange rate). As a consequence, the deficit and debt as percentage
to GDP may become more stable in the EMU framework. On the other hand, these

benefits may be offset by the fact that the public sector budget will be the only
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stabilisation tool available to the government, particularly because the SGP
constraints are not explicitly included in the stochastic simulations.

Inthe occurrence of disturbances, the theory of OCA predicts that adjustment
will be achieved through the increased volatility either of output and employment (if
the domestic price level and wages are fixed) or of prices or a combination of the
two. These particular features of the economy will be discussed in chapter four and
the issue of which adjustment mechanism is at work in the Greek economy will be

more decisively addressed through the stochastic simulation process.



Chapter Three
The Characteristics of the Greek Economy

This chapter discusses the main characteristics of the Greek economy and
presents the recent reforms that have been implemented. The objective is double.
First, to provide information about the structure of the Greek economy and the
interaction of its different sectors. This information will be useful for the discussion
of the policy implications of the resulits of the stochastic simulations in chapter five.
Second, to describe the nature of shocks that the Greek economy has experienced
since the mid-sixties because the structural shocks used in the stochastic
simulations are derived from the historical data during this period.

The chapter is organised as follows. The first section provides a survey of
the recent economic history of Greece to show how the Greek economy has
responded to disturbances and government policies during the post-war period. The
second section presents the main features of the public sector. Discussing the
structure of the government expenditure and revenues aims at understanding the
constraints of the public sector in the implementation of stabilisation policies. The
third section describes the characteristics of the private sector and discusses the
effects of the interaction between the public and the private sector. In the last two
sections, we present the structure of the financial and the labour market. These two
sections provide more detailed information about these markets which serves in
better understanding the limitations of the public and private sector and will also

serve in the analysis of the stochastic simulation results.

48
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1. Historical overview

The Greek independent state was consolidated in its present frontiers in 1945
after a liberation process from the Ottoman Empire that essentially lasted for over
acentury. Between 1939 and 1949, Greece experienced two major and devastating
wars, World War Il and a civil war. These historical pressures delayed Greece's
economic development. After 1950, the political and institutional environment of the
economy provided the private sector with safety and stability, albeit based on strict
labour policies. During the 1950s and 60s, the Greek economy had an abundance
of unskilled labour (originating from the overcrowded primary sector) and low capital
accumulation. These favourable conditions were combined with a very close state

control of labour unions.1

and government policies aiming at protecting the domestic
manufacturing sector from international competition. This environment produced
high returns to investment, especially in labour-intensive industries, and attracted
interational investors. Until 1975, the Greek economy achieved high growth and
low inflation rates because of these positive domestic and international conditions
(world output grew, inflation rates were low internationally, exchange rates were
stable because of the Bretton Woods agreement). During the period 1961-73, the
main characteristics of the Greek economy were as follows?:

. High GDP growth rate: the average annual real GDP growth rate was

8.5% in Greece and 4.8% in the EU countries.

1 Fora description of the evolution of labour law in Greece, see Gallant (1995).

2 Table 3.1, at the end of this chapter, shows the development of the main economic indicators
of the Greek economy during the past four decades. Table 3.2 compares some of these indicators
between Greece and the EU.



THE CHARACTERISTICS OF THE GREEK ECONOMY 50

. High savings and investment rates: gross capital formation
represented 28% of GDP on average and national savings 26%, in
Greece and in the EU the percentages were 25% and 25.8%,
respectively.

. Very high labour productivity growth rate — more than double the one
in the EU countries: the average annual labour productivity growth
rate was 9% in Greece and 4.4% in the EU countries.

. Increases in real wages were much less than productivity growth.
Real wages increased annually by 6.4% on average in Greece and by
5% in the EU countries.

. Lower inflation rate: the average annual private consumption inflation
was 3.5% in Greece and 4.6% in the EU countries.

. Fiscal discipline: the general government budget surplus was on
average 0.5% of GDP.

The good performance of the Greek economy in the 1960s and early 1970s
was hampered by the two oil-price crises, the collapse of the Bretton Woods
agreement and by domestic political factors during the seventies. The re-
establishment of democracy (in 1974, after a seven-year dictatorship) was followed
by pressing demands forincome increases and redistribution. By the late seventies,
the government proved incapable (and/or unwilling) to follow a plan of gradual wage
increases in accordance with productivity growth rates. A series of expansionary

measures was implemented: increased public expenditure, credit expansion,
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reduction of labour income taxation, introduction of wage indexation and increase
in minimum wages (up to 46%). The implementation of these policies (apart from
being induced by political pressures) was based on the misconception that demand-
push policies would be the remedy to the stagnation of economic activity at the time.
These measures were not combined with any supply-side policies that would help
the private sector overcome the oil-price disturbance and adjust to the new
international conditions (increased competition, new technologies). Forthis reason,
the main economic indicators deteriorated and diverged from the OECD averages.
In 1982, the inflation rate was 21.1% while the real GDP growth rate was negative.

In 1981, Greece became a full member of the EC. Faced with the decreased
protection from the international competition, in addition to the sharp increase in
labour costs (due to the expansionary policies described above), many firms closed
down. In an attempt to control the rising unemployment rate (from 2.8% in 1980 to
7.2% in 1984) the government increased the employment in the public sector and
took over the ownership and management of some of these ‘problematic’ firms, with
the mandate to return them viable to the private sector. As a result, the public
sector expanded sharply and permanently, the deficit increased to 11.7% of GDP
in 1984 and the public sector debt mounted from 27.4% of GDP in 1979 to 51.5%
in 1984.

The intervention of the government by taking over bankrupt firms combined
with the attempts to control inflation through price administration, weakened the role

of the markets. The increased operating costs delayed the introduction of new
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technologies in the private sector. The increases in minimum wages disconnected
from the labour productivity growth and independently of skills created a notion of
‘levelling up’ labour incomes and decreased the incentive for labour differentiation,
especially in the public sector. These developments reversed the good performance
of the Greek economy relative to other EC and OECD countries. The absence of
an adequate strategy to promote investment in new technologies and retraining of
the labour force, combined with the demand-push policies, led the economy to
stagflation, inefficiency in the product and labour markets and low productivity in the
public sector.

Another consequence of the crowding-out effects of the high government
deficits was the expansion of the ‘underground’ economy (mainly in the form of
undeclared legal economic activity). This allowed some inefficient firms to avoid
restructuring and adjustment to the more competitive conditions while it sustained
household incomes at higher levels than warranted by the government income
policies. The size of the ‘underground’ activity was estimated at 25-30% of GDP
during the 1980s and it was traced in all the sectors of the economy (primary,
secondary and tertiary). Apart from the reduced revenues for the government, the
existence of a sizeable ‘unofficial' sector implies reduced effectiveness of
stabilisation policies (Paviopoulos, 1996).

In 1983, the government introduced an ‘austerity programme’ that included
wage ‘freezing’, a Drachma devaluation by 10%, policies to control the public sector

variables and incentives to promote private investment in remote areas. The results
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of the programme were limited for two reasons. First, it did not contain the
appropriate measures for the correction of the problems discussed above. Second,
it was a short-lived programme because 1984 and 1985 were election years —
political business cycles seem to be very pronounced in Greece.

In 1987, another austerity programme was launched aiming at lowering the
inflation rate and correcting the severe imbalances in the government budget and
the balance of payments. It involved a devaluation of the drachma by 15%, strict
income guidelines and restrictive fiscal and monetary policy. This stabilisation
programme was effective partly because of favourable international conditions, such
as lower oil prices, lower interest rates and recovery of economic activity. The
inflation rate decreased and output grew. However, these achievements were
accompanied by falling real per capita income and declining infrastructure
investment. The programme was abandoned in 1989 (the next election year).

During the early 1990s, successive governments formulated different
stabilisation programmes none of which was in place for long enough time to be
effective because of political instability. During the last half of the nineties,
considerable progress has been made in correcting imbalances and achieving the
requirements for participating in the EU. In 1997, the public deficit declined to 4%
of GDP and the inflation rate decreased to 5.6%. Forecasts for the deficit/GDP ratio
and the inflation rate in 1999 are 2.1% and 2.5%, respectively. Output growth rates
have been consistently positive. Between 1994-1998, the annual real GDP growth

rate was 2.7% on average and the equivalent EU rate was 2.6%. However, the
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challenges for macroeconomic policies remain large because the unemployment
rate has been increasing (9.6% in 1998) and convergence of per capita income
towards the EU average will require additional effort (in 1991, GDP per capita in
Greece was 47.3% of the EU average).

In summary, during the last three decades, the Greek economy was affected
by four major events: two oil-price crises, the collapse of the Bretton Woods
agreement, the expansion of the public sector and becoming a member of the EC.
The main consequence of these shocks was the delay of output growth (the average
annual percentage change was 2% during the period 1975-95 compared to 7% for
1960-1974) and the acceleration of inflation (the annual rate averaged 18%
compared to 4% for the respective periods). Another effect was the deterioration
of the public sector debt during the 1980s. Earlier efforts to correct these problems
had only temporary success partly because they deait with the symptoms instead
of addressing the underlying causes: the weaknesses in the structure of the
government budget and the inefficient operation of the product and factor markets.

These problems will be discussed in the following sections in greater detail.

2. The public sector

During the 1980s, the financial position of the public sector deteriorated
significantly as a result both of a rapid increase in certain types of expenditure and
of a rather modest increase in tax revenue.

Public expenditure has been in excess of revenues since the late seventies.

it increased from about 23% of GDP in the 1960s to 40% in 1988 and to about 46%
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in 1995. The growth has been rather uneven between the major components as
Table 3.3 shows:

. During the 1980s the public sector wage bili increased whiie labour
efficiency and quality of public services decreased®. In addition,
public pension payments rose. In relation to GDP, pension
expenditure doubled (15% in 1989) foliowing a phase of being nearly
stable at 7% during the 1970s. On the other hand, expenditure on
human capital development, research and technology, healith and
welfare is of the lowest while expenditure on military equipment is of
the highest among the EU countries?.

. Debt servicing costs increased not only because of the increase in
public debt itself, but because of the increase in interest rates (as a
result of the financial market reform described below and the
introduction of deficit financing through bonds sold to the non-bank
sector in the mid-1980s) (OECD, 1990).

- Transfer payments to households accounted for more than 60% of

total transfer payments inthe 1970s and 80s. Total transfer payments

3 This is the result of three factors. First, there was overstaffing in aimost every public
administration department. Second, new recruitment criteria were applied concentrating on unskilled
and general-education labour. Recruitment of skilled and qualified personnel was limited. Third,
motivation has suffered from the implementation of a ‘unified civil service pay scheme’ which
compresses the earnings of qualified personnel and provides automatic annual increases in wages
irrespective of quaiifications and performance (OECD, 1991).

4 During 1989-92, Greece had the lowest allocation of funds to the training of the workforce to
new skills: 19% compared with 60% in Ireland, 47% in Spain and more than 40% in Portugal
(Christodoulakis, 1994). Also, health expenditure represents 5.8% of GDP while it is 10.4 in
Germany, 6.4 in Ireland, 8.2 in Portugal, 7.6 in Spain (OECD, 1992).
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were subject to cyclical variations, reaching their peaks at election
years.

While the share of transfer payments in total public expenditure
increased, the share of public investment decreased during 1980s.
This is an indication of the preference of the government for present
rather than future consumption and had serious consequences for the

infrastructure of the country.

The tax system yields weak revenues mainly because of the following factors

(OECD, 1990):

The personal income tax system produces the following distortions.
First, it discriminates against wage and pension earners. Given the
exemptions from taxation of the agriculturalincome and the difficulties
in tax collection among the self-employed and small businesses, the
greatest share of tax weight is borne by employees and pensioners.
Second, the system is extremely progressive by OECD standards.
While the overall income tax burden and the tax elasticity with respect
to income are extremely low, indirect taxes as a share of GDP are of
the highestin OECD. Indirect taxes have traditionally been the source
of about half of total pubiic revenues, with a slight tendency to
decrease recently as a result of fiscal harmonisation with the EU.
The rates of social security contributions, at 35-40% of income, are

also high by international comparison. However, the application of
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ceilings on the total amount of contributions, exemptions and tax
evasion make the effective rate somewhat below the OECD average.
The relatively high tax rates contrast with the comparatively low tax
yields and tax elasticities. This is partly due to the inefficient operation
of the tax filing system which does not allow the tax authorities to fight
tax evasion. Corporate taxes in proportion to total corporate profits
are of the lowest internationally, reflecting revenue foregone due to
tax deductions, exemptions and tax avoidance. Similarly, the value-
added tax (VAT) rates are among the highest in the EU but revenues
in proportion to private consumption are only slightly above the EU

average, suggesting serious problems in tax collection.

The private sector

The structural problems of the private sector contributed to the reversal of the

position of the Greek economy relative to other EU and OECD countries. These

problems resulted from the particular relationship between the government and the

private sector in Greece, that has existed for the biggest part of the post-war history

of the economy.

On the one hand, the government controlled all the aspects of business

conduct: hiring and investment regulations, price and profit-margin controls, quotas

and licence granting. On the other hand, a system of exceptions and financial

support reflected the preferential treatment reserved for certain firms, usually larger

ones with affiliations to the government. This framework of selective sectoral
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protection aiming at offsetting the effects of trade liberalisation fostered an

environment where financial constraints were weak for specific firms (OECD, 1991,

Kornai, 1986).

The structural problems of the private sector are summarised as follows

(OECD, 1993):

The high degree of government intervention and the crowding-out
effect of the high public sector deficit during the 1980s affected the
activities of the private sector. By regulating almost every aspect of
business conduct and nationalising bankrupt firms in the early
eighties, the government policies distorted the operation of the
product and factor markets and prevented them from performing their
role of efficient resource allocation. Itis not surprising that institutions,
such as the stock market, which rely on information about quality and
risk, were only recently developed in Greece.

The Greek manufacturing firms are characterised by a great degree
of duality. On the one hand, there exist a few large firms. Some of
these firms had been protected against international competition and
had considerable negotiation power and access to credit. Of these,
some carne under state controf when they became bankrupt, during
the 1980s and others are struggling with low capacity utilisation rates
and losses. On the other hand, there are small, usually family run,

firms with limited market power and limited access to the financial
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markets. The small size of enterprises creates a disadvantage for two
reasons: first, small firms lack the necessary financial resources to
fund research and development and second, their access to capital
markets is limited (Katseli, 1990; Sarris, 1992;0ECD, 1993).

. The private sector of the Greek economy has a narrow industrial base
and a large inefficient agricultural sector (see Table 3.4). Most of the
Greek manufacturing firms are concentrated in low and medium
technology sectors, producing low value-added products (see Table
3.5). These products are mainly consumption goods with low price
and income elasticity while competing imported goods have higher

income elasticities5

. Most of the firms are located close to the two big
urban centres where congestion problems arise while firms located
elsewhere face probiems related to the lack of infrastructure, skilled
tabour and other external economies.

. The frequent policy changes and the shortcomings of the Greek
bureaucracy (both in terms of low productivity and corruption)

contribute to the creation of an ever-changing and uncertain business

environment.

S Between 1950-70 income elasticities for domestic and imported goods were not as different
(1.45 and 1.76, respectively) as they were for 1980-88 (0.3 and 2.7, respectively). Even for some
‘traditional’ industries (food and beverages, tobacco, clothing and footwear, leather, textiles) income
elasticities of imports are over 5§ while they are negative for the domestic production for 1980-88
(Hassid and Katsos, 1992).



THE CHARACTERISTICS OF THE GREEK ECONOMY 60
4. The financial market

After the Second World War, the economy was in a very disorganised state
which necessitated the close co-operation between the Bank of Greece and the
government. In 1946, the Currency Committee was established with the mandate
to formulate the monetary policy and manage the banking system. The committee
members included Bank of Greece and government officials. A complicated system
of direct controls and regulations of bank credit was designed to channel funds to
selected sectors. A large part of the public sector deficit was financed either directly
by the Bank of Greece or by earmarking the commercial bank funds to be invested
in treasury bills. The loan rates were often set at levels lower than the market-
clearing ones. Therefore, credit was rationed and preferential treatment was offered
to ‘traditional’ customers (usually large corporations with personal connections to the
government). This system remained unchanged until the mid-1980s and it was
inefficient for two reasons. First, it distorted the allocation of credit in the economy.
Second, it delayed the growth and development of the financial sector (Chalikias,
1987, 1990).

Since the reform policies took effect in mid-1980s, the financial sector has
been the area of the Greek economy where the deepest structural changes have
been occurring. State-controlled banks have expanded their capital base and are
improving their efficiency. Nonetheless, the financial sector still exhibits the
following weaknesses (see Table 3.6):

. Limited competition: the banking system in Greece is dominated by
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two state-controlled banks (the National Bank of Greece and the
Commercial Bank of Greece) conducting around one half of total
banking business and holding about two thirds of total assets of
commercial banks.

High labour costs and wage rigidities due to overstaffing and powerful
labour unions.

Low profitability due to inefficient operation, especially of the state-
controlled banks. The large allocation of financial resources in
treasury bills and the ownership of indebted firms by some of the
banks slows down their adjustment in a more liberalised environment

with new financial products (Katseli, 1990).

The labour market

The characteristics of the labour market reflect the impact of government

policies. The high degree of intervention and control has led to rigidities in the

structure of employment and the wage formation (OECD, 1996).

Although the agricuitural labour force decreased from about 30% in
1981 to 20.8% in 1995, it is still almost four times higher than the EU
average. The proportion of self-employment is much higher than the
EU average both in the agricultural and non-agriculturai sectors (see
Table 3.7).

There are significant barriers to entry and exit in the public and the

private sector. A system of quotas, selective educational and social
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requirements restrict the entry in the public sector where, once hired,
employment and promotion are guaranteed. Strict firing regulations
(among the strictestin the OECD) limit the exit from the private sector,
especially in manufacturing.  Another indication of market
segmentation in favour of insiders is the difference between the
unemployment rate of household heads which stands at 2% and this
for youth which is 29% (see Table 3.7). Also, OECD studies indicate
that Greece has the lowest rates of both inflow to and outflow from the
ranks of unemployed among the OECD member countries as well as
the lowest shares of dismissed workers in total unemployment
(OECD, 1996).

. The ratio of the minimum to the average wage is high in Greece
compared with the ratio in other European countries®. Moreover,
empirical evidence indicates the narrowing of wage differentials’. The

8

wage formation system® and the presence of regulation about firing

and hiring have fostered a loose relation between wages and

6 Following an increase in entry-level minimum wage of more than 40% in the early eighties, the
ratio of minimum to average wage jumped to 60% and more than 40%, respectively, for blue-collar
and white-collar workers in manufacturing. In 1996, this ratio for a married worker with 10 years of
experience (adjusted for legislated bonuses) was about 60% compared with 50% in France, 30% in
Portugal and 35% in Spain (OECD, 1996).

7 The ratio of average white- to blue-collar wage declined from about 1.7 in 1974 to about 1.2
for the period 1982-88 and increased to 1.35 in 1995 (OECD, 1996).

8 The government income policy plays an important role in the private sector wage formation
process. Wage changes for the public sector are usually announced before private sector
negotiations and are considered a minimum benchmark for the national collective agreement.
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productivityg.

. There are several indications of the existence of structural
unemployment in the Greek economy. The high unemployment rate
among university graduates (10% in 1994), the low use of vocational
training and frequently cited demands from the business sector for
more highly qualified labour are signals of a problem in matching the
skills supplied by the educational system with the needs of the
economy1 0 The broader public sector is the largest employer of
university graduates (60 to 80%) which may be biassing the choice of
degree made by students (humanities have increased to 45% of total
degrees in the last twenty years).

- Multiple job holdings are another characteristic of the Greek labour
market. Many employees in the ‘official’' sector have sources of
income in the ‘unofficial’ sector, a pattern which maintains demand
and living standards higher than government income policies would
justify.

In conclusion, during the period 1975-95 the slowing down of output growth

9 Regression analysis across 19 manufacturing industries has shown that average change in
hourly wage is not correlated with changes in average productivity, value of sales or composition of
employment (Katseli, 1990). Further, evidence shows thatin the period 1966-88 wage variation was
limited which suggests that, with different labour productivity growth rates among industries, wages
in industries with relatively poor productivity performance were insulated, with adverse effects on
employment (loannou, 1995).

10 Empirical evidence aiso supports the mismatching of labour demand and supply. The Okun
curve — which shows the reiation between the unemployment rate and the rate of industrial capacity
utilisation — and the Beveridge curve — which links the unemployment rate with the vacancy rate —
have shifted outwards (OECD, 1996).
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and the acceleration of the inflation rate were the main consequences of four major
disturbances that occurred in the seventies and early eighties: the two oil-price
crises, the collapse of the Bretton Woods agreement, the expansion of the public
sector and the membership in the EC. The high degree of intervention of the
government distorted the operation of the product and production-factor markets.
In the last half of 1990s, progress has been made in reforming structural
weaknesses in those markets and reversing the deterioration of certain variables
(output growth, infiation rate and public deficit). Despite the progress, there are still
major challenges for the Greek economy. First, there are more rigidities to be
corrected (in the labour market, in the operation of private firms and in the structure
of the government budget). Second, the unemployment rate has been increasing.
Finally, less progress has occurred as far as the convergence of per capita income
to the EU average is concemned. Some of these issues will be addressed in the

discussion of the stochastic simulation results.
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Table 3.1: Main indicators of the Greek economy
(annual percentage change, unless otherwise stated)

1961-70 1971-80 1981-85 1986-90 1991 1992 1993 1994 1995 1996 1997

Real GDP!

8.5 4.6 0.1 1.2 3.1 07 -16 20 21 24 32
Private Consumption !

7.1 53 1.1 3.1 28 24 -08 20 27 19 25
Public Consumptionl

6.3 6.2 3.0 -0.1 -5 30 26 Il 56 10 -04
Gross Fixed Capital Formation2

84 28 2.7 23 48 -32 35 -28 42 88 96
Exports of goods and services!

8.1 14.4 -0.5 39 37 104 -33 66 05 30 53

Tmports of goods and services!
11.3 8.0 1.6 8.5 60 13 02 13 92 49 54
Unemployment rate”

5.1 22 6.2 6.6 70 86 89 92 96 9.6 9.6
Private consumption deflator

24 13.9 20.5 17.6 19.7 156 142 11.1 89 83 5.6
Real Compensation per l-:mployee4

6.9 3.8 1.6 -0.7 -3.7 -33 -38 02 37 32 5.

Government Expenditure5

237 34.3 44.0 403 417 439 446 457 438 413
Government Current Receipt55

253 292 31.8 33.8 34.6 359 374 385 388 395
Net lending (+) or borrowing (-)5

-1.7 -8.7 -12.1 -11.5 -12.8 -13.8 -10.0 -10.3 -7.5 -39
Debtd

20.7 38.6 90.1 923 98.8 111.6 1093 110.1 112.2 1094

oneysupply/
17.6 2.6 28.0 211 123 144 150 89 103 94 935
ominal Effective Exchange Rate$

758.8 572.6 100.0 92.4

1. 1990 market prices.

2. 1990 prices; total economy.

3. Percentage of civilian labour force.

4. Total economy; deflator private consumption.

5. General government; % of GDP at market prices.

6. General government; % of GDP at market prices. Maastricht and former definition (1970-89: not
consolidated; direct advances by the central bank not included).

7. End of period.

8. Performance relative to 22 industrial countries; 1991=100.

Source: European Commission (1999) Broad Economic Policy Guidelines,
European Economy, #68.
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Table 3.2: Comparison of economic indicators between Greece

Real Wage

¢ EU=EU-I5 (all member countries).
1. EUROs; EU-15=100.
2. Percent of GDP at current prices.
3. 1961-73=100.
4. Percent of civilian labour force.

5

2.7

1.8 -0.7

and the EU
(annual percentage change, unless otherwise stated)
1961-73 1974-85 1986-90 1991-96
EU* GR{ EU GR | EU GR | EU GR
Real GDP 48 85120 17133 12115 14
GDP per head of populationl 100 494 | 100 53.6| 100 42.7 | 100 473
Gross Capital Formation? 25 28 1221 273 | 21.1 225 19.6 20.1
Profitability index> 100 100 | 73.3 80.2 | 889 59.8|95.8 80.2
Unemployment Rate? 23 45|64 38 | 89 6.6 102 85
Labour Productivity Growth 44 9 20 07119 05|19 08
Private Consumption Deflator 46 35 107 182 | 44 176 | 39 129

Source: European Commission (1999) Broad Economic Policy Guidelines,

European Economy, #68.
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Table 3.3: Public expenditure and current revenues
(General Government; % of GDP at market prices)

1970-79 1980-89 1990-96

Total Expenditure 26.5 39 47.7
Compensation of Employees 83 10.9 11.4
Public Investment 2.8 29 3.2

Transfer Payments 9.9 15.7 16.7
Interest Payments 1.1 4.7 11.9
Total Current Revenues 25.1 27.2 36

Direct Taxes 3.6 4.7 6.2
Indirect Taxes 11.7 12.6 14.7

8.1 11

Source: European Commission (1999) Broad Economic Policy Guidelines,
European Economy, #68.

Social Security Contributions

12

-

Table 3.4: Structure of GDP

1970 1980 1989

Primary Sector 18.2 14.5 13.3
Secondary Sector 313 324 29.8
Manufacturing 19.1 21.3 19.1
Services 504 53.1 56.9

Source: National Accounts of Greece
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Table 3.5: Firms with revealed comparative advantage in manufacturing1
1970 1979-1981 1990
Industries classified by product
Food, drink and tobacco 298 255 310
Textiles, tootwear and leather 230 403 574
Petroleum refining 81 368 352
Stone, clay and glass 118 379 289
Basic metal industries 295 151 207
Ferrous metals 286 122 167
Non-ferrous metals 313 218 271
Industries classified by technology
Low-technology industries 174 210 252
Medium-technology industries 60 37 33
High-technology industries 15 21 18
Industries classified by production intensity
Resource-intensive industries 221 251 250
Labour-intensive industries 115 198 294
Scale-intensive industries 96 42 39
Specialised-supplier industries 10 18 18
Science-based industries 35 26 18
I. Only commodity groups with above average comparative advantage are shown.
Note: Revealed comparative advantage is calculated by taking the ratio of product i to the country’s total
manufactured exports and dividing it by the ratio of total OECD exports of product i to the total OECD
manufactured exports.

Source: OECD, Economic Surveys: Greece, 1993.
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Table 3.6: Cross-country comparison of commercial bank indicators

(o QL I~ VR |8 )

1. The difference between the short-term bank lending rate and the one-month time deposit rate. Period
average for 1997.
. In August 1998, having undergone drastic reduction towards the level of the EU average.
. Percent of total gross income.
. Percent of assets.

. Percent of liabilities.
. Percent of capital. reserves and bonds.

Required Capital,

Intermediation reserve | Staff Non-bank  reserves and

s,preadl (%) ratio (%) costs’ Loans? deposits bonds’ Net income®
Greece 7.9 12.0 47.0 315 75.2 4.6 274
Spair 4.4 20 303 423 447 120 Qs
Portugal 4.3 20 35.0 327 49.0 9.8 10.1
Italy 5.6 6.0° 43.4 40.2 35.4 19.5 5.7
France 2.8 0.5-1.0 459 320 23.8 21.2 1.6
UK 4.5 0.35 34.0 553 54.0 17.1 74
USA 1.3 3.0 26.1 63.8 68.5 9.4 2238

Source: OECD, Economic Surveys: Greece, 1998.
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Table 3.7: Cross-country comparison of the labour markets

1. Except Greece: 14-24.
2. 1993.

(Percentages)
EU-15 Greece Portugal Spain

1985 1994 1985 1994 1985 1994 1985 1994
Unemployment rate
Total 10.9 113 7.8 9.6 8.1 6.7 212 239
Males 9.6 10.1 5.6 6.5 6.1 5.8 19.6 19.5
Females 129 13.0 11.7 14.9 11.0 7.8 250 314
Youth unemployment rate
Total 332 216 | 239 29.1 19.5 14.1 438 428
Males 213 209 17.4 20.6 15.3 12.0 393 374
Females 254 26 | 317 388 | 246 16.7 | 51.0 50.1
Long-term unemployment rate
Total 540 490 | 446 52.1 53.7 433 56.7  56.1
Males 53.7 474 | 34.8 425 | 483 423 539 496
Females 543 507 | 532 5 581 444 | 62.0 629
Participation rate
Total 656 676 | 62.0 614 | 71.8 708 588 61.8
Males g81.6 789 83.5 79.7 {858 813 830 78.0
Females 50.0 563 | 422 442 | 588 610 |348 458
Youth (I 5-24)l 548 482 | 40.6 37.0 | 638 d6.1 550  49.1
Old (55-64) 40.5 389 | 46.1 40.7 | 477 478 | 427 368
Employment structure
Agriculture 8.6 5.6 28.9 208 | 239 11.5 18.3 9.8
industry 338 313 | 274 236 | 339 328 3.7  30.1
Services 576  63.1 43.7 555 | 422 557 {499 60.2
Professional status
Wage eamners 80.7 826 | 493 532 | 677 722 68.3 73.3
Self-employed in agriculture 6.4 38 27.7 20.1 19.7 10.2 129 6.7
Other self employed 13.5 12.6 18.8

Source: OECD, Economic Surveys: Greece, 1996.



Chapter Four
Specification of the Model’

The QUEST I is a quarterly model designed to analyse the economies of
member countries in the European Union and their interaction with each other and
the rest of the world, especially the United States and Japan. The focus of the
model is on the transmission of the effects of economic policy both on the domestic
and the international economy. The high degree of aggregation allows for a wide
coverage of the model and reduces the computer time and memory requirements
for the simulations.

The traditional Keynesian macroeconomic models and rational-expectations
models have been criticised on the grounds that the behavioural relations are
arbitrarily specified. Given this criticism, the dominant macroeconomic framework
of the recent past is the representative agent model which is based on strong
microeconomic foundations. Following these lines, the behavioural equations of the
QUEST Il model are derived from the intertemporal maximisation process of
households’ utility and firms’ profits, which also makes the model forward-looking.
The supply side is explicitly modelled with a neoclassical production function. This
feature of the model ensures that the long-run behaviour of the model resembles
the standard neoclassical growth model in that the model reaches a steady-state

growth path with the growth rate essentially determined by the (exogenous) rate of

1 This chapter follows Roeger and in't Veld (1997).

71
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technical progress and the growth rate of the population. The real interest rate is
determined by private savings behaviour in the long-run. Similarly, the real
exchange rate is determined by demand for and supply of domestic and foreign
output. This implies that economic policy will not affect the long-run steady-state

growth rate2

- unless it changes the rate of time preference, technical progress or
population growth. However, it can affect the level of output and, thereby, the
growth rate of the economy in the medium-term until the new steady-state income
level is reached.

Stock-flow interactions are taken into consideration explicitly. The stock
variables (such as physical capital, net foreign assets or government debt) are
endogenously determined and adjustment takes place through weaith effects which
influence the savings and investment decisions of the households, firms and
government.

The financial linkages at the international level are strong. Assets (short and
long term private and government bonds) are assumed to be perfect substitutes
across countries. Consistent modelling of international trade and financial linkages
also requires that two adding-up constraints hold across all countries in the model
at each instant. Both trade balances and net foreign asset positions must sum to
zero.

There are two major departures from the neoclassical model. First, the firms

are not perfectly competitive, so they charge markups over marginal cost. Second,

2 The long-run steady-state growth rate is set at 2.5% per annum.
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adjustment in the labour market is sluggish because hiring and job-searching are
costly and wages are determined through bargaining. Because of these rigidities,
involuntary unemployment persists even in the long-run. There are standard
Keynesian features in the model: imperfectly flexible wages and prices, adjustment
costs for investment and labour hoarding.

The chapter is organised in the following way. [n the first three sections, we
specify the behaviour of the three sectors of the economy. In the fourth section, we
discuss the determination of prices and wages. The fifth section presents the
international trade relations and in the final section, we present the functioning of

the financial market.
1. Behaviour of the household

The behaviour of households is modelled using the Life Cycle Hypothesis
as formalised by Yaari (1965), Blanchard (1984, 1995) and Buiter (1988). It
analyses the consumption and saving behaviour of households when agents have
finite horizons. This assumption has an important theoretical implication, in that the
Ricardian Equivalence Theorem does not hold. Life-cycle consumers usually
underestimate the tax burden associated with government debt and regard
government debt at least partially as net wealth of households.

The derivation of the aggregate consumption function from individual life
cycle behaviour is not a simple matter because individuals differ in two relevant
respects: in the level and composition of wealth and in the propensity to consume

out of wealth. The following model is based on two assumptions which allow us to



SPECIFICATION OF THE MODEL 74
preserve the hypothesis of finite horizons and make the derivation of a tractable
aggregate consumption function possible. First, each consumer faces a common
and constant instantaneous probability of death, Osp<1. For simplicity, it is
assumed that there is no population growth so, at every point, a group of people
(‘cohort’) of size p is bormm (or, equivalently, enters the labour market). With
constant probability of death, the expected life for an agentis p-' . Each group
born at time zero has a size, as of time t, of pe P and the size of the popuiation
at any time tis f pe Pt-Sids

The second assumption is that there exists a mutual life insurance system
which ensures that no unanticipated bequest (or debt) is left when a person dies.
Agents make the following contract with the insurance company. As long as they
live, they receive (pay) a rate of return p on their total financial asset holdings
(liabilities) at every point in time. Upon their death, their wealth accrues to the life
insurance company (or their debt is cancelled).

Each consumer maximises his expected lifetime utility as of time (&

Instantaneous utility is a logarithmic function of consumption:

maxU, = max E, f Inc(s,v)e v (1)

where ¢(s,v) is consumption of the single good at time v by an individuat born at
time s and 620 is the subjective discount rate. Given the constant probability of
death p, the probability at time ¢ of surviving until time v2tis e ™9 and the

consumer's optimisation problem is equivalent to:
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max U, = maxflnc(s,v)e'w*”’”'”dv 2

The consumer's intertemporal budget constraint is

d
fir= = fnls.r) = [r. + PlAv(s.0) + (1= Dw(s.0) - e(s.0) (3)

where fw(s,t) is non-human wealth, w(s,t) is non-interest income as of time ¢ of a
consumer born at time s, t/is the labour income tax rate and r; is the interest rate
at time t. The term pfw on the right-hand side reflects the return to the consumer
from the operation of the life annuity programme3.

A transversality condition is necessary to prevent consumers from going into
debt infinitely: the solution to the optimisation problem must be such that at time v,

if the consumer is alive, the value of his non-human wealth, discounted by the rate

retp, is zero:

- Trorplai

lim fw(s,v)e

v—ox

=0 (4)
The budget constraint can be then rewritten?

fc(s, v)e-I'[rmwldjdv = fw(s,t)+ J:u(l - tl)w(s,v)e_j'[rmmdjdv )

The lifetime consumption should equal the sum of the lifetime human and

3 An equivalent assumption is that there exist actuarial bonds. Lenders lend to and

borrowers borrow from intermediaries. These claims are cancelled by the death of the lender or
barrower (Yaari, 1965).

4 Yaari, 1965; p.146.
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non-human wealth. In other words, the lifetime human wealth is exhausted between
the lifetime consumption and savings.

The consumer maximises (2) subject to (5) and the solution to this problem

c(s,t) = (0 + p)fwv(s,t) + lci(s,t)] (6)

[ tr+play

where [ci(s,t) = f(l - thHhw(s,v)e dv is the life cycle (non-interest)
income as of time t of a consumer born at time s. Individual consumption is
proportional to total individual wealth with propensity (8+p). The rate used to
discount non-interest income is (r+p), the same as the rate at which non-human
wealth accumulates. At every point in time, the consumer maximises his utility by
allocating his total wealth, defined as the sum of lifetime earnings from labour,
accumulated assets and other transfers, in an optimal pattern of consumption. This
pattern is determined by the individual's time preference and the probability of his
death.

Assuming that consumers have the same life expectancy and the same
propensity to consume allows for aggregation. Denoting aggregate values by

upper-case letters, the relation between an individual variable x(s,t) and its

aggregate equivalent X{t) is described as

X(0)= [_x(s,0)pe " ds ©

The equivalent equations characterising aggregate consumption are as
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follows:

C=0+ p)(FW+ LCI)

LCI=(r+ p)LCI - (1-thW (8)

FW=rFW+ (- thW -C
Human wealth (LCl) is the present value of future labour income accruing to those
currently alive. [t is assumed that labour income (W) is equally distributed (all
individuals work and have the same productivity and they pay the same taxes).
Thus, all agents have the same human wealth which is aggregated using the
notation in (7).

The empirical specification of the model allows for a modification of the

above formulation of the consumption function in order to reflect findings (Campbell
and Mankiw, 1991) that indicate that liquidity constraints are important in the

decision-making of some households:
p
C, = (1- 1)@ + p)[LCI, + FW,]E+ \YDIS, )

where Ais a parameter5 denoting the share of liquidity constrained consumers in
the economy, LCl;is the Life Cycle Income, FW, s the financial wealth and YDIS;
is the real current disposable income. The rate of time preference, 8, takes higher
values, the higher is the preference for present consumption in a country. It is

estimated from the relationship between wealth and consumption implied by the Life

5 The values of the parameters of the model are shown in Table 4.1 at the end of this
chapter and they are taken from data files received from the builders of the model.
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Cycle Model®. In the Greek model 8 has the value of 0.0025.

LCl; is defined as the present value of expected net-of-tax real income. it
consists of real labour income in the private sector (WNy/Py), the public sector
(WGNG/Py), unemployment benefits (BEN,) and all other transfers to households
(TRy). FW;is the current stock of financial wealth and it consists of domestic share
holdings (QK,), the net foreign asset position (Fy), and the real government debt

(BePy:

-I(rpr)df

) + BEN, + TR,}e : ds

n

Lcr, = |

4

WN, WGNG,
P P

! 4

(1- tl)(

(10)

B
FW, = QK +F+~

t

where W, is the nominal wage rate in the private sector, N; is employment in the
private sector, Py is the price level, WG, is the nominal wage rate in the public
sector, NG;is employment in the public sector, Q;is the shadow price of capital and
Ky is the fixed capital stock in the economy. As already mentioned, government
debt appears in the financial weaith equation of households to indicate that the
Ricardian Equivalence Theorem does not hold when consumers face finite life

horizons.

5 The path of consumption can be written as C = Sr -(0- n))C — (O + p)nFW where
is the productivity growth rate and n is the birth rate (Buiter, 1988). It follows that, along the
steady-state growth path, 0 = ((r — n)C — pnFW) [(C + nFW). The value of 8 is the mean
value of this expression over the 1990s.
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2. Behaviour of the firm

Firms operate in a monopolistically competitive environment. Potential
output in the private sector (YPOT,) is determined by a nested CES and Cobb-

Douglas function, with capital (K;), energy (E,) and labour (Ny) as inputs.
i l-a
YPOT, = ((YK:” +(1-1)E”) TK,} (v,1,) an

where Ty, represents labour-augmenting technology which grows at an
exogenously-given rate. Ty is an efficiency index for capital capturing embodiment
effects resuiting from current and past investment. It is a function of the mean age
of capital (AGE,), defined as the ratio of the sum of current and non-depreciated

past investment (Jy) to the current stock of fixed capital:

— , ~tAGE,
TKI - e !

with
(12)

1 .}
AGE, = —[Z GG+ 1)(1-8)J,_
Kf =0

where 1 is the embodiment parameter with value 0.05. As less than full-capacity
operations are possible, the relation between actual and potential output is defined
as YFUC;YPOT,, where UC; s the capacity utilisation rate.

Changes in capital stock (K) are determined by investment (Jy and by the

quantity of fixed capital necessary to replace depreciated capital (6Ky):

K=J, -3K, (13)
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7. These

Itis assumed that the investment process involves installation costs
may take the form of lost output from disruptions to the existing production process
(as new capital goods are installed and workers retrained), of additional labour
hired for the installation of new capital, or of a wedge between the quantities of
purchased and installed capital. in this model, unit installation costs, @(J,K:t), are
assumed to be a linear function of the investment-to-capital ratio. investment
expenditure is the sum of the firm’'s expenditure on actual capital goods plus the
installation costs:

oo 42 2 w0

! !

where PIy/P;is the relative price of capital goods. The firm pays (P//P;)J;to acquire

Pl Y.
capital goods: (—'] K to increase its capital stock and (PI/Pt)GKt to maintain its

3

capital stock intact. It pays %[K—'](

t

T’] to install these capital goods.

4

The objective of the firm is to maximise the sum of present and discounted
expected future after-tax gross operating surpluses (GOSy subject to the capital
accumulation constraint (13). GOS;is defined as revenue (P;Y,) minus labour costs

((1+scc)WN¢/Py), energy costs ((1+te)PEEY/Py, vacancy costs (veWyP,) and

investment expenditure, (If):

F W.N, PE.E, W, g
maxGOS, = || (- 1e)| PY, - (1+ scc) S (Lt ve, | - L e ds
4 L 1 ¥ 5 (15)

7 This model of the firm is a generalisation of Hayashi's (1982) extension of the neoclassical
theory of investment.
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where fc is the corporate income tax rate, scc is the rate of social security
contributions by the employer, te is the rate of energy taxes and vc; is the cost of
a vacancy to the firm expressed as a percentage of the real wage. The importance
of vc; in the wage rate determination is discussed in greater detail in section four.

The value of the share of labour in equation (11) for output (a) was estimated
to be 0.6 using annual data for the period 1974-95. The parameter p is calibrated
to yield an elasticity of substitution between capital and energy slightly smaller than
one. The installment cost parameter (¢) was estimated on annual data for Greece
and has a value of 228,

The solution of the maximisation problem produces the following demand
equations for capital, labour and energy.

Demand for capital

Investment is a function of Tobin’s ‘marginal q’, the ratio of the market value

of an additional unit of capital to its replacement cost:

P (P[’—)-l (16)

Q;is the shadow price of capital which, because of capital's durability, is the
present discounted value of the ‘spot’ marginal revenue products over the life of the

additional capital good. In practice, marginal revenue product is not directly

8 Its estimation was based on the assumption that the share of adjustment costs is unlikely
to be less than 5% of total investment expenditure.
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observable, so the ‘average q' is used instead, defined as the ratio of the market
value of existing capital to its replacement cost. Q;is then expressed as a function
of profitability, represented by the ratio of gross operating surplus to capital

stock(GOSt/Kt), and of installation costs:

-I(rljh-syij

e’ ds a7

¥ GOS, ¢ PI, ( J,]z

0 = Jl (- ext- ==+ 354 ¥

{ s

The shadow price of capital depends on the corporate tax rate (tc), the
degree of monopoly (n), the current and future real interest rates (rt) and the
depreciation rate (6). The exchange rate can also affect investment by changing
the relative price between imported capital goods and domestic output. The
assumption that firms operate in a monopolistically competitive environment implies
that they set output prices by marking-up above their marginal cost according to
demand conditions, indicated by the level of .

Being derived from the profit maximisation process of the firm, Q;
summarises all the relevant information about the demand for the firm’s output and
the production function. Once Q;is known, the firm can decide the optimai rate of
investment. By explicitly introducing the elements of imperfect competition, the
model can differentiate between the effects of profitability on investment due to

improved cost conditions and those derived from a higher markup. The former will
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generally stimulate investment while the latter will decrease it9.

By determining the demand for capital through the profit-maximisation
process, the model takes account of the conditions affecting the firm’s production
function and the characteristics of the demand for the firm's output. This
specification assumes perfect financial-capital markets so that funds are always
available for investment at a price. Credit rationing is not assumed to take place,
so that only the prices of financial variables play a role as factor prices in such
models. However, where the market for funds is imperfect, the availability of
finance may act as a constraint on the rate of investment. The importance of the
availability of credit depends on the financing policies of the firms which determine
the extent to which their capital requirements are met by retaining earnings, by
borrowing or through the sale of new shares in the stock market. Where firms have
inadequate access to equity capital or internal financing of investment is not used,
credit rationing may constitute a serious limitation on investment. In Greece, for
example, limited credit availability may have arisen either because some form of
non-price rationing existed in the system or because quantitative restrictions were
explicitly introduced by the monetary authorities in periods of increased demand for
funds. In an environment where credit-rationing was common place until the early

1990s and the overwhelming majority of Greek enterprises relied heavily on bank

9 Because of liquidity constraints, the empirical specification of an aggregate investment
equation would emphasise more heavily the importance of current rather than future profitability.
However, such a specification made the solution of the model less stable which has prevented
the model-builders from using it so far.
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borrowing for their capital requirements, the rate of investment could be considered
as supply-determined and both the cost of capital and the availability of funds would
be equally important in affecting the level of investment.

These considerations could make unreliable the use of the neoclassical
model where input decisions are interdependent and based on the profit-
maximisation process of the firm. However, this specification is consistent with the
specification of the production-factor demand functions in the Bank of Greece
model of the Greek economy (Garganas, 1992) which was fitted for the sample
period 1958-1988. Furthermore, most of these considerations do not currently
apply because, as mentioned in the previous chapter, the financial sector of the
Greek economy underwent great structural reforms in the late 1980s and limitations
on the availability of financial capital have been eliminated.

Labour demand

Labour is a quasi-fixed production factor since it takes time for the firms to
reduce employment o fill existing vacancies. Labour demand is a positive function

of output and negatively related to real wage costs:

Y
N, =| (1- p)X1- n)a N (8)

1 _t
{1+ scc+ ve) P

4

where {p is the production tax rate minus subsidies, n is the degree of monopoly,
a is the share of labour in output, W/P;is the real wage rate, scc the social security

contributions by the employer, vc; is vacancy costs as a percentage of real wages
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and nl is the adjustment parameter. There is no information on vacancy costs for
firms, so the assumption is made that they amount to 10% of wage costs. The
Cobb-Douglas specification was chosen for simplicity. it allows for the assumption
of lagged adjustment of employment to changes in demand and real wage costs in
the short-run. The speed-of-adjustment parameter (n/) was set to be 0.85. Given
the rigidities in the Greek labour market described in the previous chapter (hiring
and firing regulation, low inter-industry labour mobility) and the fact that a similar
estimate for the Bank of Greece model is equal to 0.67, the estimate for n/ may
underestimate the speed of adjustment between required and actual employment
in the Greek economy.

Energy demand

Energy demand is a positive function of output and negatively related to

relative energy prices, including taxes.

Y.(vK, + 1-1)E,)
E, = (1- pX1- n)(1- 7)1~ a) (L PQ ) (19)
(1+te)[——i)

P

4

where {p is the production tax rate minus subsidies, n is the degree of monopoly,
y is the parameter for the capital/energy composite in the production function, (7-a)
is the share of the capital/energy composite in output, te is the energy tax rate,

(1/1+p) is the capital/energy elasticity of substitution.
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3. Government Budget Constraint

The government is assumed to follow an exogenously given spending
pattern instead of maximising an objective function. Current expenditure consists
of interest payments on government debt (i8,), purchases of goods and services
(PC;Gy), government investment (PCp/G,), government employment (WINGy),
government transfers to households (TRH), unemployment benefits (BENy and
other transfers (OTRy).

Government spending is financed through labour income taxes (7L}, social
security contributions (SCt), production taxes net of subsidies (TPt), corporate
income taxes (TC,), energy taxes (TEy), value-added tax (VAT), otherindirect taxes

(TAX}) and other receipts (Ry):

AB, = iB, + PC,(G, + JG,)+ W,NG, + BEN, + TRH, + OTR, - T,
T,=TP +TC,+TL, + SC, + TE, + VAT, + TAX, + R, (20)

Dynamic consistency requires the introduction of a debt rule which makes
one or several spending or receipt categories of the government budget an

instrument for debt stabilisation. As a standard setting, the following rule applies:

ATAX=ly[B’ - B|+\u(3'— B’"') (1)
"\ GDP, GDP \ GDP. GDP,_,

The government will respond to a deviation of the debt-to-GDP ratio from its target
level, B/GDP , and from its value in the previous period by adjusting the indirect
tax receipts (ATAXy) depending on the size of y's. @4=0.07 and y,=0.02 are

chosen so that the debt reduction is implemented smoothly over time with no
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sizeable short-run decreases in indirect taxes as government debt reaches the
target level.
Total output is adjusted to include government wages into the definition of

total GDP for consistency with the national accounts: GDP; = Y; + Wy NG,

4. Prices and Wages

Domestic prices
It is assumed that firms adjust prices sluggishly, following changes in the

level of capacity utilisation:
3
log 7, = padjlogUC, + ), £, log P,
i=1

withi £, =1
=1
where padj is the adjustment parameter and UCt is the capacity utilisation rate.
The consumption price deflator is defined in the following way:

PC, = (1+ vatr)PM" P"5" (23)
where vatr is the value-added tax rate, Stm is the openness variable, measuring
the share of imports in total domestic demand and PMt is import prices expressed
in domestic currency. If Stm is equal to zero, then the consumer price deflator is
determined entirely by the domestic market conditions. Identical assumptions are
made for the investment deflator and the deflator of government expenditure.

Export Prices

Pricing of exports is set in the following way:
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PX, = P\-""(WPXS,ER,)™" (24)

where WPXS; is the competitors' price index expressed in dollars, ER; is the
GRD/US$ exchange rate and ptm is a parameter determining the extent to which
the market structure affects pricing. [f ptm is zero, then export prices are
determined entirely by domestic conditions. This would be consistent with a model
of monaopolistic competition with small firms each of which assumes that its
influence on other firms is negligible. In models where the market structure leads
to strategic interaction among firms, the determination of prices is affected by the
competitors’ moves and ptm will be closer to one.

The price adjustment parameter is estimated over the period 1975-95 and
has a value of padj=0.6. This implies that prices adjust to changes in capacity
utilisation rates fairly quickly. Similar estimates are reported in the Bank of Greece
model. The estimate of the parameter of the pricing to market, ptm=0.68. This
suggests that export prices are determined partly by considerations regarding the
competitor countries’ export prices.

Wage Rates

As with investment, there exist adjustment costs in the labour market. These
take the form of searching and recruiting, training and mobility costs. Therefore,
labour markets do not correspond to the Walrasian notion of a spot market where
labour contracts are negotiated and clearing the market at each pointin time. The
labour market specification for this model follows the work of Howitt (1988) and

Pissarides (1990).
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The main assumption underlining this specification is that labour services
supplied or demanded are not homogeneous, so the types of work offered or
required are not clear either to the firms or to the workers. Trade in the labour
market is, thus, uncoordinated and costly both in terms of time and money. Both
workers and firms have an interest in longer term employment contracts. in this
framework, there exists involuntary unemployment, even though expectations are
rational and no privately attainable gains from trade are left unexploited.

A bargaining process takes place between firms and workers through which
wages are determined so that they satisfy the arbitrage conditions described below.
These conditions relate the costs and gains associated with the process of job-
worker matching. The profit opportunities associated with a successful job-worker
pairing are the basic incentive for job or worker searching in the labour market. In
order to describe the wage bargaining procedure, we need to specify the expected
returns of firms and workers during the process of job-worker matching.

Let V¢ denote the present discounted asset value of a vacancy and Jythe
present discounted value of an occupied position. The number of job openings is
determined by the profit-maximisation procedure. Then, V¢ and J; follow these
arbitrage conditions:

rV,=-ve +q@)J, - V) +V

. (25)
rJ, = GOS,/N,+s(V,- J,)+J

riVyis the capital-market cost of the asset ‘vacancy’ (or, the servicing cost of a loan

worth V) which is equated to the labour-market retur of the asset represented by
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the right hand side of the equation. ve; is the hiring cost, q(G)(Jt-Vt) are the

expected gains of changing the vacancy to an occupied position and Vare the

capital gains (or losses) from changes in the valuation of the vacancy. The firm's
hiring activities return a worker at the rate g(6), where 6 is the ratio of vacant
positions (as a fraction of labour force) to the unemployment rate and expresses the
tightness of the labour market. Firms find workers more easily, when there are
more unemployed workers relative to vacant positions while workers find jobs more
easily, when there are more vacancies than unemployed persons. By including 8,
the model recognises the existence of externalities in the labour market, so that
trade is more costly, the thinner is the labour market (Diamond, 1982).

Similarly, ro; is the capital-market cost of the filled position, GOSN, is the

profit per worker, s is the probability for a position to become vacant, so s(VgJy are
the expected losses and J are the capital gains (or losses) from changes in the
value of the occupied position.

Equivalently, let £;and U; denote the present value of the human capital of
an employed and unemployed person, so that £; and Uy satisfy the following
arbitrage equations:

rE, =w(-th+sU,-E)+E 06

rU, = ben, + leis, + 0qO)E, - U,)+ U
ri£ is the capital-market cost of the employed person's human capital which is
equal to the yield of his being employed, determined by the sum of his after-tax

labour earnings, Wt( 1-tl), the expected losses from becoming unemployed, S(UFEP’
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and the capital gains from changes in the value of his human capital, E.

Similarly, r,Uyis the cost of the unemployed person’s human capital equated
to the return of being unemployed which includes his income during unemployment,
consisting of unemployment benefits and the imputed income of leisure, ben; + Ieist,
the expected gains from switching into employment, 9q(6)(Et-Ut) and the capital
gains from changes in the value of any of these components, U.

The wage rate is determined from the Nash bargaining process which
maximises the combined net return from a successful job-worker match for both the
worker and the firm:

max(E, - U,)'(J, - V)"’ -
0<Bsl )
B denotes the bargaining strength of workers and it determines the fraction of total
profits from a successful job-worker match that accrues to workers. As a solution

to this problem, the following wage equation is obtained:

1-
w, = p (ben, + leis,) +

(1 1 1 1 LA
14 1+scc(-(-tp)(-n)(-a))[,\,’Jrﬁ,N‘

(28)
The wage rate is a function of the reservation wage which comprises of the
unemployment benefits and the value of leisure, ben, + leis;. Provided thatworkers
have bargaining power (B>0), their wage will exceed the reservation wage by an
amount determined by their bargaining power, their productivity and the
unemploymentrate, Uy The last term in the right-hand side of equation (28) is used

as a proxy for the tightness of the labour market.
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The wage equation includes the neoclassical labour supply hypothesis of
consumption-leisure substitution, as well as assumptions from the wage bargaining
theory. However, this wage equation is different from the neoclassical labour
supply hypothesis in the following way. In the neoclassicai model, taxation has its
major impact on the number of hours a worker is willing to work for a given gross
wage rate, given his marginal utility schedule for both consumption and leisure. In
this model, these considerations are irrelevant since it is assumed that hours of
work are institutionally fixed. Therefore, the mechanism of adjustment by which
taxation influences employment is based on different principles. The two parties
in the labour market share profits between them and they are implicitly cooperating
‘against’ a third player, the government, which tries to extract taxes in the case of
a successful job-worker match. Ifthe marginaltax rate increases, it is in the interest
of both parties to minimise their tax burden by reducing the relative share of
workers in total surplus, and vice versa, if the tax rate is reduced. The sensitivity
with which the share of workers in total surplus reacts to tax changes varies with the
bargaining strength of workers (Pissarides, 1990, ch. 8).

The assumption of bargaining power of workers is consistent with insider-
outsider models and can explain the existence of involuntary unemployment.
incumbent workers have bargaining strength because it is costly for the firm to
replace them, due to search and hiring costs. Usually insider-outsider models rely
on the assumption of complete bargaining power of workers. As long as some

bargaining power allows the workers to share part of the rent generated, the wage
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rate exceeds the reservation wage giving rise to involuntary unemployment. It is
assumed that workers and firms have symmetric bargaining power (8=0.5) in this
model.

At each period a fraction of workers enters wage negotiations for a contract
that will stretch over several periods. Therefore, a wage contract is set as a
weighted average of the current and three consecutive periods, based on the

current expectations of the economic conditions prevailing in these consecutive

periods, EgW;, P4

N-1
WCONT, = Y. < E,(W(,., 2.,) @9)
t=0

where N is the length of the wage contract set to be four periods and W(1) is the
nominal wage from the one period Nash bargaining solution. Because at each
period a different contract is negotiated for a different group of workers, the average

wage in the economy is given by:

(30)

5. International Trade

It is assumed that each country produces a product that is an imperfect
substitute for the products of other countries. The import equation has the following

form:

II:AC;) (C,+G,+I,) @D

t

M, = s,"'(
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The imports of a country are a function of relative prices defined as the ratio
of the domestic consumption deflator to the import deflator (PC/PM,) and total
domestic demand, composed of private and public consumption and total
investment. The parameter om is the price elasticity of imports and Stm is the
openness variable.

Similarly, exports of each country are defined as follows:

WPXS, ER,

=S5 W, 32
EX, s[ X ] DEM, (32)

{

where ER, is the Drachma/US$ exchange rate. Exports are determined by relative
prices defined as the ratio of the competitors’ price index (in dollars) to the export
deflator (WPXS/PX,) expressed in domestic currency and the world demand
(WDEM,). The parameter ox s the price elasticity of exports and Stx is the variable
indicating the degree of export performance in the foreign markets. The
competitors’ price index is constructed as a weighted average of import prices, the
weights determined by the share of the individual exporting country in total imports
of the importing country.

To capture possible sluggish responses of imports and exports to price
changes, the relative price variables appear in the model as distributed lags of up
to four quarters. This specification leads to different short- and long-run price
elasticities. The latter have been restricted to one. The short-run price elasticity
of imports is cm=0.51 and the short-run price elasticity of exports is 0,=0.92.

The current account is the sum of the trade balance, net transfer payments,
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FTR;, and interest income from net foreign assets. The change in the net foreign
asset position (the capital account) is an endogenous variable, determined by the

accumulation of current account balances:

o ,
F=Q0Q+r)F_+EX|—1~IM, + (33)
\ P ) \ P ) P

6. Financial Markets

Capital is assumed to be perfectly mobile across all countries which means
that the financial markets are fully integrated. The exchange rate of country j with
respect to the US Dollar is determined endogenously, according to the following

interest arbitrage relation:

., _.us . EAER,
i]=i" + __EF__+ RPREM] (34)

where EtAERt+/;’ERti is the expected depreciation rate of country /s currency
against the dollar, as of time ¢, and RPREMti is the risk premium, exogenously
determined.

Assets (short and long term private and government bonds) in domestic
financial markets are perfectly substitutable. It is assumed that there is no money

illusion, implying that the Fisher equation holds:

ErARH

I, =r + T (35)

t

where igand ryare the nominal and real interest rates, respectively, and EdP;, 4/Py

is the expected inflation rate, as of time t. The long-run interest rates are linked to



SPECIFICATION OF THE MODEL 96

short-run rates by the relationship:

EAil,
il =i+ =1 (36)

L

Money demand is modelled by a conventional money demand equation

which stresses both transaction and speculative motives of money holding:

bl
M, Cop\-o [ M,
= (X)) (—P ] G7

-1
where b is the interest rate elasticity of money demand.

It is assumed that the monetary authorities follow an interest rate policy
reaction function as follows:

TRy (ﬁ)lg{m)+(1 ism) lg(AP'] (38)
iy = gy + dsm| = =) log\ —— ism)m, lo APT

!

where MT; is the money target, APTt is the inflation target and ism, m4, m, are
switch variables. m, takes a higher value to indicate money targeting and a smaller
value to indicate interest rate targeting. In the former case, interest rates are set
to ensure the money target is met instantaneously, while in the latter case, money
supply changes to ensure that interest rates are kept constant. With mo, positive,
m, close to zero and ism#1, the above interest rate rule approximates inflation
targeting.

In order to emulate the EMU conditions (common currency and common

monetary policy), the above interest rate reaction function has been added fora EU

aggregate.
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The QUEST Il model, as any representative agent model, provides a tightly
structured and highly aggregated framework to perform macroeconomic analysis
based on microeconomic foundations. It allows for the analysis of the dynamic
effects of macroeconomic changes and enhances the understanding of
intertemporal issues. QUEST |l was built specifically for the European economies
and was calibrated to their historical information. For this reason, it offers insights
about the operation of these countries and their reaction to disturbances, their
interaction with each other and the rest of the world. The results of standard
simulations are consistent with both the theoretical analysis and other empirical
evidence (Roeger and in't Veld, 1997). Therefore, the model performs well in
predicting the transmission of the effects of economic policy on the domestic
economies and internationally. However, because some parameter estimates are
different from estimates of similar specifications (as in the Bank of Greece model
of the Greek Economy) and from what would be expected given our knowledge of
the Greek economy, caution will have to be applied in the discussion of the

stochastic simulation results.



SPECIFICATION OF THE MODEL 98

Table 4.1: Model parameter values

Germany (DE) Greece (GR)
probability of death!, p 0.005 0.005
time preference?', 0 0.0024 0.0025
share of liquidity constraint>, A 0.3 0.3
output elasticity of labour*, o 0.6 0.6
embodiment parameter4, T 0.05 0.05
capital/energy substitutions, 1/(1+p) 0.8 0.8
adjustment costs for capital6. 0] 31.04 22
depreciation rate, § 0.0125 0.0125
degree of monopoly, 7 0.17 0.15
price adjustment, padj 0.35 0.60
pricing to market, ptm 0.25 0.68
bargaining strength of workers, B 0.5 0.5
coefficient of U in wage rate equation, B -2 -1.7
short-run price elasticity of imports 0.22 0.51
short-run price elasticity of exports 0.23 0.92
interest elasticity of money demand, b

1. Implies a forward-looking horizon of 50 years (1/4p).

2. Determined from the relationship between wealth and consumption implied by the life cycle
model, the value shown here is the mean value for each country over the 1990s.

3. Same coefficient imposed for all countries. individual country estimates ranged from 0.2 to
0.4 on quarterly data and 0.2 to 0.6 on annual data (estimation period: 1975-96).

4. Estimated on annual data over period 1974-95.

5. Imposed coefficient (see text)

6. Estimated on quarterly data for DE and annual data for GR.

7. Estimates based on regressions of eq. (24, export prices) in first differences, over period
1975-95.




Chapter Five
Experimental work and results

In this chapter we describe the experimental work that was performed in
order to determine what kind of impact the abandonment of flexible exchange rates
and monetary sovereignty will have on the Greek economy. The next section
describes the changes made to the model in order to emulate the two different
exchange rate regimes. In section two we present the procedure of structural
disturbance identification. Section three provides additional information on the
stochastic simulations and discusses the effects of each kind of disturbance on the
economy. Finally, the results of these simulations are presented and discussed in

section four.
1. Empirical adaptation of the model

Because of computer memory limitations, the QUEST |l model was edited so
that only the structural models of Germany and Greece are included. The model of
Germany was chosen because of the dominant role of this country in the EU and
because it is the major EU trade partner of Greece. Greek exports to Germany
represent 39% of its total exports to the EU and imports from Germany represent
more than 25% of total Greek imports from the EU (European Commission, 1999a).
All trade linkage equations are also included but the variables corresponding to the
countries other than the two mentioned are set as exogenous.

The model was also edited to emulate the two different regimes that are to
be compared: the monetary union and the flexible exchange rate regime. The

99
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monetary union is emulated by assuming that there is one common currency (the
EURO) and a common monetary policy is implemented by the European Central
Bank. Following these lines, a EU-aggregate interest rate reaction function is used,
similar to equation 38 in the previous chapter. The European money stock is the
aggregate of all member countries’ and the European inflation rate is defined as the
weighted average of the domestic inflation rates. The weights are determined by
the relative size of each economy in the EU. The expected depreciation rate of the
EURO with respect of the US Dollar is determined by the difference between
European and US interest rates along the same lines as in equation 34 in the
previous chapter. The EURO/USD exchange rate is defined as the weighted
average of the exchange rates of the national currencies with respect to the US
Dollar.

The flexible exchange rate regime is modelled by omitting the equations for
the EU aggregates described above and making the Drachma/Mark exchange rate
endogenously determined. The domestic authorities implement an independent
monetary policy as determined by the interest rate reaction function. They can
target the stability either of interest rates or of the money supply or of the inflation
rate. in this study, we assume that the Greek monetary authorities target the
interest rate which is consistent with the monetary policy followed during the biggest
part of Greece's recent economic history.

A set of ‘baseline’ data was obtained through a deterministic simulation of

each model corresponding to each of the two exchange rate regimes. These
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baseline data will provide the ‘yardstick’ in order for us to compare the results of the
stochastic simulations and calculate the variability of the Greek economy under the

two different exchange rate policies.

2. Identification of structural disturbances

In order to run the stochastic simulations, it is necessary to identify the
structure of disturbances in the Greek economy based on the historical data. For
this purpose, a Vector Autoregression (VAR) is used and restrictions are imposed
on the long-run coefficients — a method introduced by Blanchard and Quah (1989).

A Vector Autoregression is a system created by making each of a set of
variables dependent on its own lagged values and the lagged values of the other
variables in the set. In a structural VAR, the researcher is able to use the economic
theory to transform the standard (reduced-form) VAR model into a system of
structural equations. This is achieved either by imposing contemporaneous
restrictions or by imposing long-run restrictions on the coefficients (Keating, 1992).
The Blanchard and Quah (BQ) method of identifying structural disturbances utilises
the latter method.

Specification of the VAR

Two variables are chosen here for the VAR: real output, y, and the consumer

2

price index, p1. Both series are measured in logarithms. Annual data“ are used

1 Real GDP in Drachmae at 1987 market prices and Consumer Price Index with 1987=100.

2 It was not possible to find continuous series of quarterly data for the sample period. The
difference in periodicity between the structural VAR and QUEST Il was not considered important for
the identification of the relation between the residuals and the pure disturbances.
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between 1966-1995, from the World Bank Development CD-ROM Database (1998).
The two variables are chosen so that the structural shocks be distinguished between
nominal ("demand’) and real (‘supply’) disturbances. Following the reasoning by
Bayoumi and Eichengreen (1992), it is assumed that aggregate demand
disturbances have only a temporary effect on output but a permanent impact on
prices, while aggregate supply disturbances affect output and prices permanently.

Before proceeding with the estimation of the structural VAR, it is necessary
to examine the stochastic properties of the data used in order to avoid spurious
correlation. Two widely used unit root tests for non-stationarity were applied to
check whether the chosen variables are stationary around a trend: the Augmented
Dickey-Fuller (ADF) and the Phillips-Perron (PP) statistics. These tests examinethe
null hypothesis of a unit root in time series against the aiternative hypothesis of

stationarity. The results of these tests are presented in the table below.

Table 5.1: Stationarity Test Resuits

Series in levels ADF PP
Real output (y) -3.37 -2.34
Consumer price index (p) -0.85 3.34
Series in first difference ADF PP
Real output (y) -3.86 4.7

Consumer price index (p)" 2.7

MackKinnon critical values for rejection of the hypothesis of a unit root are 4.34, -3.59 and -3.23
at 1%, 5% and 10% significance level, respectively, for both tests. The null hypothesis is rejected
if the value of the test statistic exceeds (in absolute terms) the critical value. The lag length for the
test PP test was determined using the Newey-West estimate.

~ For CP|, the alternative hypothesis is this of stationarity around a constant term. MacKinnon
critical values for rejection of the hypothesis of a unit root are -3.7, -2.97 and -2.63 at the usual
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From the results in the table, it is obvious that the ADF test rejects the null
hypothesis of nonstationarity in the level of real output but only at the 10%
significance level, while the PP test cannot reject it. Because the ADF test statistic
is very close to the critical value at the 10% significance level while the PP test
statistic is so much different, we assumed that output is non-stationary around a
trend (we prefer to err by treating a stationary series as non-stationary than doing
the reverse). Both tests cannot reject the null hypothesis of a unit root in the level
of the consumer price index at any level of significance.

The same tests were repeated for the first differences of these variables.
The results indicate that the real output is first-difference stationary around a trend
while the ADF and PP tests are inconclusive whether the consumer price index is
first-difference stationary around a constant term. For this reason, the Leybourne-
McCabe (LM) test was used to examine the stationarity of the first difference of CPI
around a constant term. [t examines the null hypothesis of stationarity against the
alternative of unit root (Kwiatowski et al., 1992). This test cannot reject the null
hypothesis of stationarity around a constant term for the first difference of the price
level at the 1% significance level3. Therefore, the VAR is estimated using the first
difference of the two variables.

The Akaike Information Criterion (AIC) and the Schwarz Criterion (SC) are

commonly used as a measure of the balance between good fit and parsimonious

3 The LM test has a value of 0.466. The critical values for stationarily around a constant are
0.738, 0.463 and 0.347 at the 1%, 5% and 10% significance level, respectively. The null hypothesis
is rejected if the value of the test statistic exceeds the critical value.
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specification of the model. They are used to determine the appropriate length of the
distributed lags in the unrestricted VAR. The model with the smaliest information
criterion is selected, which, in this case, is of order one. At this lag length, the
residuals of the VAR are serially uncorrelated.

We used the Chow's Forecast Test to examine the structural stability of the
model. The null hypothesis of no structural change was not rejected4.

The Blanchard and Quah Method

After the unrestricted VAR has been estimated, the coefficient and the
residual covariance matrices are used to identify the structural disturbances. In this
study, the BQ method of identification of pure structural disturbances is used and
it is described in this section. The underlying assumption of this method is that the
reduced-form residuals (from the VAR) are composites of the ‘pure’ disturbances.
The purpose is to decompose these shocks in order to identify the disturbances that
are needed to run the stochastic simulations. The main characteristic of the BQ
method is that it imposes long-run theoretical restrictions instead of
contemporaneous restrictions imposed by alternative techniques of structural VARS.

Consider a system where a vector of variables, Xt' can be represented by
an infinite moving average representation of an equal number of independent

shocks, &

4 The null hypothesis is rejected if the computed F exceeds the critical F. The values of the F
statistics computed by the test were 0.41 and 0.29 for each equation. The critical values of F are
2.46, 3.22 and 5.52 at the 1%, 5% and 10% significance level, respectively.
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X, =Ce,+Ce,_+.+4Ce,_ . = C(L)
with
E€,)=0 (1

Eee ¢’ Jl, for t=1
(8'8‘)‘[0, for t#1

where / is the identity matrix and C(L) are square matrices in the lag operator, L,
with C(L)=§OC,L . The coefficients, c{-’{L), are polynomials showing the effects of
the shocks on the elements of X. The sequence of Cs for s=0,1,2,... illustrates the
dynamic response of the variables to the structural shocks. [f the variables in X are
stationary, then the impulse responses must approach zero as s becomes larger.

The C(L) coefficients are not known but this representation can be recovered
from the data by the estimation of a VAR. Each variable is regressed on lagged

values of itself and the rest of the variables that comprise X:

X=B\X, | +...+B X, e, (2)

where B are the estimated coefficient matrices and k is the order of the VAR. The
vector e; is a white noise vector, that is,
E(e)= 0

Q, for t=1 (3)

E(e'e‘)={0, for t#1

where Q is a symmetric positive definite matrix.
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So long as the variables in X are stationary, this system can be inverted to

obtain the moving-average representation

X, =BX,_ +.+B,X,, = B(L)X, +e =(I-B(L)L) e, = A(L)e, (4)

where A(L)=(!-B(L)L)'1 are matrices in the lag operator, L, defined as above.
An important implication from (1) and (4) is that the residuals of the VAR can
be expressed as linear combinations of the structural (pure) shocks:

e,=Ce, andthat C,=4.C,, foralls (5)

where CO is the matrix which indicates the relation between the reduced-form
residuals and the structural disturbances.
The following relationship is implied between the variance/covariance

matrices of the residuals and the pure shocks from (1), (3) and (5):

E(eg)=CE(e£)Cy=Q=C,C, (6)

Since Q(nxn) is a symmetric matrix with known elements, estimated from the
VAR, it contains (n2 + n)/2 distinct elements (the elements along and below the
principal diagonal) and it determines an equal number of elements of C, (in other
words, it imposes an equal number of restrictions on the elements of Cp)- Inorder
to exactly identify C, it is necessary to impose (n2 -n)/2 additional restrictions on
the structural model. In this particular case, with n=2, the number of restrictions
imposed by Q equals 3=(22+2)/2 and we need 1 =(22-2)/2 additional constraint on

the elements of Co for it to be exactly identified. One way to do this would be to
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assume that C is a Choleski factorisation of Q. This method implies an ordering
of the variables in the VAR such that all the effects which could be attributed to more
than one shocks are attributed to whichever comes first in the ordering (in other
words, it is required that all the elements above the principal diagonal of C, be
zero). This method has been criticised on the grounds that it is arbitrary and it
imposes 'incredible identifying restrictions' to the structure on the orthogonal &;
sequences (Enders, 1995, ch. 5). Another way to identify Coistoadopta structural
VAR approach and impose short-run or long-run restrictions on the elements of Co
based on the economic theory.

Because the impact of pure disturbances on the /evels of variables is more
useful and consistent for the purposes of this study than the impact on the change
in the variables, the moving average representation of the true model (1) is
generated recursively assuming that all the elements of ggare equal to zero at time
zero and earlier. For example,

X1=Xo* Cot1

and

Xog =Xy +Cpeny +Cqt4.

Replacing X, in the second expression yields:

X2 =Xo +Coeq * Coa * C181 = Xp * Cof2 * (Co *Co)er-

Repeating this operation for all X up to X}, yields the following:

szXo*'Coe:*(Co*Cx)e:-l*---*S’: Cs‘il:Xo"C(L)Son*‘i Ceerg (7)
=0 £=0



EXPERIMENTAL WORK AND RESULTS 108

where CF’:g C,. Since the differenced specification AX is stationary, the Cg matrix
goes to ze:o as s gets large. This implies that Cf converges to the sum of
coefficients in C(L). Restrictions on this sum of coefficients are used to identify the
long-run structural VAR models. In this case, the vector X; includes the change in
prices and the change in real output, X=(AP,AYY)', and the vector of structural
disturbances consists of demand and supply shocks, £t=(etd, ets) . Inthis framework,
the restriction that is imposed to the long-run coefficient matrix is that demand
disturbances have no permanent effect on output. Both kinds of shocks have
permanent effects on prices and supply shocks have permanent effects on output.
The model implies that the cumulative effect of demand shocks on output must be
zero.

Let C(1) be the long-run coefficient matrix (setting L=1, each element of C(7)
is the sum of the equivalent elements of Cg, for all §):

Cc(l) = [c”” H (8)
yp w

where the coefficient c,-j(1 ) represents the long-run response of the variable jto one
standard deviation unit of pure shock in variable j.

The theoretical restriction assumed above is represented in C(7)as follows:

c(1) =

Coo Coy
;o

pid
With this final restriction, a system of four structural equations is complete

and can be solved simultaneously to determine the values of the four elements of
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CO. The system is presented below. Once the elements of Co are calculated, the
structure of pure disturbances is identified and the stochastic simulations can be

performed.

2

p)
2 4ot =g

nd v I

c

c2 + Cz = 0'2
0 0~
yp »w y (10)

cppOCypO + cpyoc}:vﬂ =0 py

a,,(De,,,+a, (e, =0

where Cijp are the elements of C,, oj; are the elements of the residual
covariance matrix, Q(2x2), a,-j{ 1) are the elements of the A(1) matrix calculated from
the estimated coefficients from the VAR in equation (4).

The impulse responses of prices and output to demand and supply shocks
are presented in the following diagrams as they were estimated using the structural
VAR model. The impulse responses of prices presented in the top two panels
indicate that both demand and supply shocks have permanent effects on the level
of prices. Of the bottom two panels, the one on the left-hand side represents the
long-run restriction imposed on the structural model that demand shocks have only
temporary effects on the level of output. The panel on the right-hand side illustrates

the implication of the long-run restriction that only supply shocks have permanent

effects on output.
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3. Stochastic Simulations

The stochastic simulations are similar to the Monte Carlo methods in that sets
of numbers are randomly drawn from a standard normal distribution set with mean
zero and standard deviation one®. Given the set of these random variables and the
coefficients in C, estimated by the BQ method, the relationship in (5) is used to
calculate the disturbances (the time subscript is omitted for simplicity) : e,=Zc.¢,
where e; is the shock to variable i, c¢;; J

/ i
contemporaneous effect for variable / of the pure disturbance in variable j (the

is the coefficient indicating the

element of matrix Cp)and ¢;is the pure disturbance in variable j (random variable).

V]
The underlying assumption is that a shock in a variable is a combination of pure
disturbance in the variable itself and responses to disturbances in other variables.

Every solution of the model with a given set of shocks is merely a
deterministic simulation which provides a prediction of the endogenous variables for
a given time period. When several repetitions of this process are performed, useful
statistics such as the mean and variance of the endogenous variables can be
estimated. In this particular case, stochastic simulations were run for a period of 40
quarters and repeated 100 times.

The modelis simulated using the TROLL software system. Itis assumed that

expectations are model-consistent, i.e. the leads in the model are equal to the

solution values for future periods. A Newton-Raphson solution algorithm is used to

5 The random variables were generated by the software used for the stochastic simuiations,
TROLL (Hallinger, 1997):
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calculate the simultaneous solution to the model. The algorithm stacks the time
periods into one multiple system of equations and solves them simultaneously
(Hollinger, 1997).

The effects of nominal and real disturbances

In this section we describe how each kind of the disturbances used in the
stochastic simulations is transmitted throughout the economy in the QUEST |l
modei. Nominal disturbances may be due to monetary or fiscal shocks. Inthe EMU
framework, a monetary expansion in all EU countries results in an immediate
depreciation of the EURO/USS exchange rate and a rise in prices. The real
exchange rate depreciation is smaller because import prices rise, too, as a result of
the depreciation. The positive effects of a monetary expansion on output are short-
lived and in the medium term, output returns to its equilibrium level. Under flexible
exchange rates, similar changes take place after the Greek monetary authorities
have implemented expansionary policies.

The effects of a fiscal disturbance depend on many factors. Assumptions
about the financing of the fiscal deficit as well as assumptions on the behaviour of
monetary authorities are crucial elements in the way the fiscal policy affects the
economy. In this case, it is assumed that a fiscal expansion is financed through an
(future) increase in indirect taxes in accordance with the government's intertemporal
budget constraint. In the monetary union, it is assumed that the European Central
Bank targets the money supply. Under flexible exchange rates, it is assumed that

the domestic monetary authorities target the interest rate which is consistent with
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the policy rule followed by the Greek monetary authorities for the biggest part of the
country’s recent economic history, as described in chapter three. Under these
assumptions, a fiscal expansion leads to an increase in output and the price level,
initially. However, the impact on output is completely reversed and, in the medium
term, it becomes slightly negative. Forward-looking agents anticipate future
reductions in income and profitability due to higher taxes. For this reason
consumption and investment decrease immediately following a fiscal disturbance.

Following the assumption that nominal disturbances have a permanent
impact on the price level, we consider price disturbances as the consequence of
excess demand in the empirical formulation of the model. Under flexible exchange
rates, an increase in domestic demand boosts output growth but only temporarily
and output soon returns to its long-term equilibrium level. Imports increase
reflecting the fact that a portion of the increase in the domestic demand is satisfied
by imported goods. The trade deficit increases and, because of the outflow of
capital, the exchange rate depreciates. The price level increases. Real wages
increase but only in the short-term and for as long as output increases while
employmentremains unchanged. The adjustment processinduces similar changes
under the two exchange rate regimes with the difference that changes in output and
prices are more pronounced under the flexible exchange rate regime.

Real disturbances are due to technological changes, changes in preferences
or other institutional changes (changes in the tax structure or the labour market) that

affect production. In the empirical specification of this model, real disturbances are
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represented by shocks to potential output. Under flexible exchange rates, after an
adverse technological shock has occurred, potential output decreases and the price
level increases. Real wages decrease while employment remains almost
unchanged. Consumption and investment decrease as well. The exchange rate
depreciates while the real exchange rate appreciates because domestic prices
decrease at a greater rate than import prices increase. Adjustment takes place
along the same lines when the exchange rates are fixed among the European
currencies and a common monetary policy is implemented. The only difference is
the fact that changes in real wages become more pronounced in the EMU

framework.

4, Results

In order to compare the impact of the two regimes, EMU and flexible
exchange rates, on the stability of the Greek economy, we need a variability
measure. in this study, we use the variability measure proposed by Fair (1998). Let
y{ be the solution value of variable y for quarter t on the stochastic simulation j and
let y; be the baseline value from the deterministic simulation. The variability
measure, Lj. computes the mean squared deviation of the variable from its base
value as a percentage of these base values for the whole prediction period, t=1,..., T,

for the stochastic simulation j. Measure L computes the square root of the mean of

Lj for all the simulations j=1,...,J:
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_ L[ 100y - ))2
J‘TZ[

=

—

(11)

M-

L= L,

1
J

=1

The values of the variables used in the calculations of (11) are in levels and
multiplying the squared deviation in the Lj formula by 1002 expresses L in
percentage points. For the interest rate, the deficit/GDP ratio and the debt/GDP

ratio, which are already in percentage points, Lj is calculated as:

1 T
L = _fz (yr ) (12)

l

The results from the simulations of the model are presented in the following
table. The second column reports the resuits from the stochastic simulations of the
model corresponding to the EMU, the third column presents the results from the
stochastic simulations of the flexible exchange rate model and the fourth column
shows the percentage change in the volatility of each variable due to the transition
from the flexible exchange rate system to the EMU. The ‘exchange rate’ and
‘interest rate' labels refer to the EURO/USD and the European interest rate,
respectively, in the second column (monetary union) while they refer to the
GRD/USD and the Greek interest rate, respectively, in the third column (flexible

exchange rates).
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Table 5.2: Stochastic Simulation Results
(Fair's Variability Measure L)

VARIABLE EMU ExCHANGE % CHANGE
RATES (due to EMU)
Gross Domestic Product 1.75 1.76 -0.43
Private Consumption 2.69 2.95 -8.92
Private Fixed Investment 2.80 2.74 2.03
Exports 0.74 0.85 -12.55
Imports 3.04 3.35 -9.41
Domestic Price Level 1.90 1.67 13.32
Real Wage Rate 2.10 2.05 2.20
Employment 0.14 0.15 -0.41
Public DeficityGDP 1.24 1.77 -29.94
Public Debt/GDP 4.03 5.94 -32.15
Exchange Rate 0.80 2.28 -64.99
Interest Rate 0.007 0.012 -43.10

We should point out that L is a summary variability measure that indicates

the deviation of each variable from its baseline and, because this deviation is
squared, the direction of the variability cannot be identified. Furthermore, if a
variable is determined by two other variables that each becomes more volatile in the
EMU, it need not become more volatile as well, if the movements of its two
components counteract each other. For these two reasons, it is hard to explain the
change in the volatility in some variables as it appears in the table.

The results presented in the table are consistent with the predictions of the
theory of OCA, as discussed in chapter two. The results indicate that, in the EMU,

the stability of the interest rate, the exchange rate and the government budget will
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increase. Under these circumstances, adjustment in the Greek economy will take
place through the increased volatility of the domestic price level.

More specifically, moving from flexible exchange rates to the EMU does not
affect the stability of output and employment (if anything, they become slightly more
stable). Of the components of output, all, except investment, become more stable
in the monetary union. Imports become less volatile because of the greater stability
in import prices due to the much more stable exchange rates (EURO/USS) and
because of the modestly greater stability in the domestic effective demand. Exports
are less volatile because of the more stable relative prices. According to QUEST
Il (equation 24 in chapter four), export prices are determined as the weighted
average of the domestic price level and the competitors’ prices expressed in
domestic currency (EURO). The weight by which each ofthese components affects
export prices depends on the parameter ptm which, for the Greek economy, has a
value of 0.68. This means that competitors’ price behaviour is more important in
determining export prices than the domestic price level and, because it becomes
more stable (due to the much more stable exchange rate), it offsets the greater
volatility in the domestic price level.

The domestic private consumption becomes less variable in the monetary
union which is due to the increased stability of human wealth (not shown in the
table). As pointed out above, it is hard to explain this result as most of the
determinants of human wealth become either slightly more stable (unemployment

benefits) or slightly more volatile (real wages). Private investment becomes slightly
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more volatile. This can be attributed to the increased volatility of the real interest
rate (not shown in the table) and the increased volatility of profit, as discussed
below.

The stability of output does not increase very much, even though each of its
components, except investment, becomes more stable compared to its own
baseline value. This could be attributed to the way the monetary policy is formulated
in the monetary union. The European interest rates are set by the monetary
authority using the EU reaction function. With the relevant Greek variables bearing
a small weight in this reaction function, the EU interest rates are practically set
exogenously to the Greek economy which may be a destabilising factor for the
output level. For example, if an excess demand shock occurs in the Greek
economy and the EU interest rates do not move to counteract it, the output level
(and the medium-term growth rate) will deviate from its long-term steady state
equilibrium. This is also consistent with the higher volatility of real interest rates and
private fixed investment.

The domestic price level becomes more volatile which is expected given the
increased stability in the exchange rate (EURO/USS), the European interest rates
and the slightly increased stability of output. This finding is consistent with the
theory that when exchange rates (among European currencies) are fixed, domestic
price movements relative to foreign prices (real exchange rate movements) are

necessary for the adjustment process, as discussed in chapter two. This result is
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also consistent with the empirical evidence that European firms adjust to shocks by
changing their profit margins and mark-up (European Commission, 1996).

With increased volatility in the domestic price level and almost the same real
wage volatility, the profitability of domestic firms will become more volatile as well.
The increased volatility of firms’ profit may lead to more bankruptcies which may,
in turn, affect negatively the growth rate and level of output. It is, therefore,
important that Greek firms be able to effectively adjust to disturbances. This can be
achieved through greater product market flexibility and less government intervention.

As our discussion of the Greek economy indicated in chapter three, regulation of
firm operations, and particularly price setting, still exists in certain sectors. However,
recent changes in the Greek private sector have led to deregulation and greater
competition. Furthermore, there has been a great deal of consolidations and
mergers which should allow Greek firms to effectively face pressures on their profit
margins when this becomes necessary. Also, the modernised operation of the
Athens Stock Market and the reformed financial system offer the Greek private
sector better access to investment funds and reduce the liquidity constraints and the
reliance of the Greek firms on borrowing to finance investment. In this environment
of greater availability and greater options of investment funds, firms are able to
survive the increased competition (because of more research and development
funding and product diversification) and disturbances (because of lower costs

associated with financing investment and increased flexibility).
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Another problem of the Greek private sector identified in chapter three is the
great mismatch between skills demanded and offered in the labour market.
Therefore, the ability of the labour markets and the firms to adjust will be enhanced
by an education system designed to follow closely the technological developments
and to offer the qualifications required by the economy. This should help workers
adjust to new conditions of employment and technology and enable firms to survive
in an increasingly competitive environment.

The considerably lower variability of the deficit/GDP and debt/GDP ratios in
the monetary union is a surprising result because of the fact that the public sector
budget is the only stabilisation tool availabie to a domestic government when
country-specific disturbances occur. However, this finding could be attributed to the
greatly decreased volatility of debt-servicing costs due to the less volatile European
interest rates.

This raises the issue of whether the guidelines regarding the domestic
governments’ fiscal discipline are necessary and whether they can be consistently
followed. The Stability and Growth Pact is an agreement reached by the European
Council in 1997 which underlines the importance of sound government finances in
strengthening the conditions for price stability and sustainable growth. It requires
that member countries avoid excessive general government deficits, i.e., deficits in
excess of 3% of GDP. As discussed in chapter two, evidence suggests that
economic integration has increased among the European country members and that

disturbances are more probable to be industry or region-specific (in the same
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country) rather than country-specific. Therefore, disturbances will be more
synchronised in the EMU and greater coordination of national fiscal policies will be
required to counteract these disturbances. Furthermore, it is required that the
national governments be in such a budgetary position that will provide sufficient
room for the fiscal stabilisation policies to operate in the EMU without breaching the
3% threshold. The minimum benchmark figure for Greece regarding its budget
deficit has been calculated at 1.5% of GDP (European Commission, 1999b). As
noted in chapter three, one of the problems of the Greek public sector is that the tax
system yields weak revenues, which is mainly due to the narrow tax base and the
tax authorities’ inability to combat the widespread tax evasion. In order to correct
this weakness, the tax authorities have indeed made progress in modernising the
tax collection and audit system, which has contributed to the reduction of the
deficit/GDP ratio in the recent past.

In summary, this study has used stochastic simulations to evaluate the
impact on the stability of the Greek economy of the transition from flexible exchange
rates to participating in the EMU. The model used for this purpose is the muiti-
country model used by the European Commission called QUEST Il. The
disturbances are identified, following Blanchard and Quah (1988), in a structural
VAR framework by imposing restrictions on the long-run coefficients. The results
from the stochastic simulations indicate that in the monetary union the stability of
output will only slightly increase even though each of its components, with the

exception of private fixed investment, becomes more stable. The domestic price
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level will become more volatile. Also, the public sector deficit and debt as
percentage of GDP, the (European) interest rates and the exchange rate with

respect to the US Dollar will all be more stable in the monetary union.



Chapter Six
Conclusion

This thesis evaluates the impact of Greece's joining the EMU on the stability
of its economy by examining how a small open economy reacts to disturbances,
specific to this country, before and after giving up monetary policies as a means of
adjustment. The multi-country model used by the European Commission, QUEST
If, has enabled us to compare the response of the Greek economy to disturbances
under flexible and fixed exchange rates. This is a highly aggregated model which
includes structural models for all EU Member States, USA and Japan linked with
trade-feedback equations. It combines the recent theoretical developments of
macro-econometric model building, namely, a strong microeconomic foundation, a
neoclassical supply side, imperfectly competitive goods markets, adjustment costs
in both the capital and labour markets, and stock-flow interactions. The model was
appropriately edited to conform with computer memory limitations and to emulate
the two different exchange rate regimes.

We have used stochastic simulations similar to the Monte Carlo methods.
Sets of error terms are randomly drawn from a standard normal distribution set with
mean zero and standard deviation one. These efror terms correspond to nominal
and real disturbances (shocks to the price level and shocks to real output,
respectively). We have identified the structure of these disturbances using a

structural Vector Auto-Regression (VAR) approach and, following Blanchard and

123



CONCLUSION 124

Quah (1989), by imposing restrictions on the long-run coefficients of the moving
average representation.

The choice of the optimal exchange rate regime and, especially, the
desirability and viability of a monetary union have attracted a lot of attention and
created a great deal of discussion among economists during the last decade.
When comparing the two alternatives, the main criterion is how each facilitates
adjustment after a disturbance has occurred in an economy. Flexible exchange
rates provide a useful tool forimmediate change in the relative prices (real effective
exchange rates) while under fixed exchange rates (or a common currency) other
adjustment mechanisms are required.

The theory of Optimum Currency Areas (OCA) provides useful insights about
these adjustment mechanisms, the benefits of joining a monetary union and the
costs from joining in the absence of such mechanisms. The theory of OCA is
reviewed in chapter two. Each of the earlier contributions to this theory singled out
one characteristic that would make the currency area viable. Factor mobility,
market integration and product diversification were among the criteria put forward.
More recent contributions focussed on the rationale of forming a currency union, the
benefits and costs for a country participating in it. The benefits can take the form
of enhanced efficiency because of eliminated transaction costs and exchange rate
risk, exchange reserve pooling and greater policy coordination. The costs include
eliminated monetary sovereignty, limited fiscal autonomy and greater regional

vulnerability to disturbances if regional specialisation occurs.
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The characteristics of the Greek economy were presented in chapter three.
The knowledge and understanding of the particular conditions prevailing in the
Greek sectors is important in discussing the model and the stochastic simulation
results. The Greek economy was subject to four major disturbances that occurred
in the seventies and early eighties, namely the collapse of the Bretton Woods
agreement, the two oil-price crises, the membership in the EC and the expansion
of the public sector. The slowing down of output growth and the acceleration of the
inflation rate were the main consequence of these disturbances. The high degree
of government intervention distorted the operation of the product and production-
factor markets. In the last half of 1990s, progress has been made in reforming the
structural weaknesses in those markets and reversing the deterioration of certain
variables (the growth of output, the inflation rate and the public deficit). Despite the
progress, there are still rigidities to be corrected, in the labour market, in the
operation of private firms and in the structure of the government budget. Some of
these issues were addressed in the discussion of the stochastic simulation results.

The results from the stochastic simulations indicate that in the monetary
union the stability of output will only slightly increase even though each of its
components, with the exception of private fixed investment, becomes more stable.
The domestic price level will become more volatile. Also, the public sector deficit
and debt as percentage of GDP, the (European) interest rates and the exchange

rate with respect to the US Dollar will all be more stable in the monetary union.
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Limitations and Suggestions for future research

Certain issues need to be addressed regarding the limitations of this study
and the ways that it can be extended for future research projects. First, if the
empirical finding reported in chapter two is accurate and economic integration
makes the disturbances across countries more highly correlated than they were
historically, then, our stochastic simulations are likely to have overestimated the
variability of certain Greek variables. [t would be difficult to estimate how the
historical correlations might change.

Second, the entire model as used by the European Commission includes
structural models for all EU country members, the USA and Japan. Due to
computer memory limitations, however, the model was edited to include only these
for Germany and Greece. The stochastic simulation of the entire mode! would give
a more accurate evaluation of the impact of participation in the EMU. Because of
the small size of the Greek economy relative to all EU country members and the
rest of the world, the spillover effects from country-specific shocks may not be
considerable and, therefore, the results themselves may not be greatly affected by
the use of the entire QUEST Il model. However, such an exercise will allow for a
more complete study of the transmission of shocks to the rest of the world through
the trade linkage equations.

Third, the high degree of aggregation of the model does not allow us to
observe relative price movements among the different Greek sectors. By

introducing greater detail in the model one wouid be able to observe how different
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sectors would be affected by disturbances under the aiternative exchange rate
regimes. For example, the only disaggregation of output in the model is between
the private and public sector. Output could be further disaggregated to define
agricultural output separately from that in manufacturing in a weighted function
using input-output weights

Finally, the model does not include labour mobility. Empirical evidence
indicates that labour mobility in Europe is lower than in the USA or other currency
areas and this is mainly due to cultural barriers. However, it is reasonable to expect
that, as the labour markets become more integrated, labour mobility will increase.
To the extent that there is labour mobility among the EU country members the
variability of real wages may be lower and this of employment higher. Labour
mobility could be modelled in a similar fashion as the trade linkage equations, i.e.
include equations relating domestic employment with employment abroad so that
net migration flows can be a function of wage differentials between countries, the

unemployment rate and a risk factor (identified as the variance of income).
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