
Marketta Henriksson

Essays on Euro arEa EnlargEMEnt

M
a

r
k

Etta
 H

En
r

ik
sso

n
: Essay

s o
n

 Eu
r

o
 a

r
Ea

 En
la

r
g

EM
En

t
a

-266

HElsinki sCHool oF EConoMiCs

aCta uniVErsitatis oEConoMiCaE HElsingiEnsis

a-266

issn 1237-556X
isBn 951-791-988-3

2006



HELSINKI SCHOOL OF ECONOMICS

ACTA UNIVERSITATIS OECONOMICAE HELSINGIENSIS

A-266

Marketta Henriksson

ESSAyS ON EURO AREA ENLARGEMENT



© Marketta Henriksson and

Helsinki School of Economics

ISSN 1237-556X

ISBN 951-791-988-3

ISBN 951-791-989-1 (e-version) 

Helsinki School of Economics -

HSE Print 2006 



To My Father





Acknowledgements

I started my doctoral studies in the fall of 1999, in the middle of the

�rst Finnish EU Presidency. My choice of topic was quite clear from the

beginning, as already my Master�s Thesis dealt with the European Monetary

System. Moreover, topics related to the functioning of the euro area and its

enlargement have been an essential part of my duties since I started working at

the Ministry of Finance in 1998. Indeed, the interaction between my academic

and non-academic work has proved fruitful. Now, more than 6 years after the

start of my doctoral studies, with the next Finnish EU Presidency approaching,

I am happy to see this academic project concluded before the �rst new Member

States are - hopefully - accepted into the euro area next summer.

It would not have been possible to complete this academic project, and

balance it with work, without the help and support of a number of people. I

am especially grateful to Professor Pertti Haaparanta, who was my supervi-

sor already during my Master�s Thesis and encouraged me to continue with

doctoral studies. Pertti has been a constant source of advice and has had

understanding for the challenges of working while writing a dissertation. I am

equally indebted to Professor Jouko Vilmunen, who �rst, provided valuable

comments to my Licenciate Thesis as one of its pre-examiners and second,

o¤ered ideas and advice, as I continued onto a doctoral dissertation. Jouko

always had time for my questions, especially when I struggled with numerical

methods.

I would also like to thank my pre-examiners, Professor Mikko Puhakka

and Dr., Docent Juha Kilponen. Mikko was the other pre-examiner of my

Licenciate Thesis and provided helpful suggestions and corrections to both

works. Juha�s comments to my dissertation improved the quality of the work

considerably and he has also been kind enough to give me some technical

advice. During my doctoral studies I have also bene�ted from the help and

support of fellow students, especially Kirsti Kuisma and Tuuli Juurikkala, with

whom I have shared experiences of economics studies since 1993, and Iikka

Korhonen, who has provided valuable comments to all of my papers.

I would also like to express my gratitude to the Ministry of Finance for

allowing me to take on this project. There are several people in the Ministry,

who deserve thanks. Two people, however, require a special mention, Martti

Hetemäki and Ilkka Kajaste. Martti has encouraged me from the start of this

project and has shown constant interest in its progress, which has provided

needed support for my motivation, especially in bringing this project to an

end. Ilkka was the one, who originally hired me to the Ministry and has since



provided encouragement with regard to my work as well as my studies. He was

also the one, who allowed me to use worktime for attending classes, a decision

that has bene�ted a number of people, who have later taken up doctoral studies

in the Ministry.

I have bene�ted from �nancial support from the Yrjö Jahnsson Foundation,

which I am very grateful for. I would also like to express my appreciation to

the Bank of Finland for the time I spent at their Research Department and for

publishing some of my work. In addition, I thank Liisa Roponen for checking

the language of this dissertation.

Family and friends naturally form the basis that enables one to take on

such projects and balance them with the rest of life. I would �rst like to thank

my parents, who installed in me a faith in myself that allowed me to start this

project and the "sisu" to �nish it. My only wish is that my father would have

been here today to see me �nish this project, and therefore, I have dedicated

this dissertation to him. Many friends ought to mentioned. I would like to

thank Eija and Ulla, who have been a source of support and friendship for

a number of years and last but not least Kirsti, whose contribution has not

been limited to helping me through the micro and macro courses but to many

aspects of my life. Finally, this day would not be the same without Tom, who

has always been able to help me put things in perspective and whose love and

support in the last �ve years have had a huge impact on my life.

Helsinki, December 2005

Marketta Henriksson



Abstract

This dissertation examines issues related to the adoption of the euro by the

new Central and Eastern European EU Member States.

The �rst essay studies the interaction between �scal policy and the price

level in di¤erent exchange rate regimes. The theoretical framework is based

on the Fiscal Theory of the Price Level (FTPL). The results show that a

credibly �xed exchange rate is inconsistent with �scal irresponsibility, which

implies that �scal discipline is a prerequisite for successful participation in the

exchange rate mechanism ERM II, while countries unable to commit to sound

�scal policies, probably should not commit to a �xed exchange rate either.

Paradoxically, adoption of the common currency enables a country to conduct

irresponsible policies, with the result that a rise in the debt level of one country

raises the common price level of the monetary union.

In the second essay, a small open economy model is constructed, which

allows the examination of the e¤ects of Balassa-Samuelson-type growth - i.e.

faster productivity growth in the traded goods sector than in the non-traded

goods sector - in an intertemporal �xed exchange rate framework with a focus

on the external balance, which has gained less attention in earlier research. The

numerical simulations imply that the Balassa-Samuelson e¤ect may increase

the vulnerability of the economy. However, trade account de�cits would appear

to be a temporary phenomenon, as the de�cits are decreased by the natural

shift in the composition of consumption towards non-traded goods that is

characteristic of catch-up.

The focus of the third essay is the e¤ects of the EU �scal policy rules

on the �scal variables, namely de�cit and debt, and the external balance in

the new Member States participating in ERM II. The numerical simulations

show that a �scal rule based on debt may be better at providing stability into

the economy, while a de�cit rule implies a smoother response to a transitory

increase in output. External imbalances appear to be a natural part of the

convergence process, which cannot be eliminated through the use of �scal rules

alone.

Key words: ERM II, Fiscal Theory of the Price Level, Balassa-Samuelson

e¤ect, small open economy, external balance, �scal rules
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1 Introduction

1.1 Background

This dissertation tackles issues related to the adoption of the euro by the Cen-

tral and Eastern European Countries (CEECs) - the Czech Republic, Estonia,

Hungary, Lithuania, Latvia, Poland, Slovakia and Slovenia. All of these new

EU Member States are expected to join the euro area by the end of the decade

when the readiness of these countries to adopt the euro will be measured by

their performance with regard to the Maastricht convergence criteria on price

and exchange rate stability, sustainability of the government �nancial position

and long-term interest rates. As the convergence process - which entails fast

growth and in�ation - is still on-going, the criteria may prove quite demand-

ing for these countries. The external balance as such is not included in the

convergence criteria but is likely to factor in the decision making, especially

as persistent external imbalances have emerged in several of the new Member

States.

Since the beginning of transition, the discussion on the di¤erent exchange

rate regime possibilities for the CEECs has been lively. Early in transition,

the advice usually was to peg the exchange rate, since a �xed peg can serve

as a policy anchor for macroeconomic stabilization, while the necessary insti-

tutional framework, including market-based hard budget constraints, is being

developed. According to an alternative view, a �exible rate could be useful

for maintaining external competitiveness and could serve as a more immediate

cauge for macroeconomic discipline, without constraining the transformation

of the economy. However, it has also been pointed out that the debated role

of exchange rate policies has not turned out to be a crucial determinant of

success or failure of the transition (IMF 2000, Wyplosz 2000).

As transition has progressed, the aspect of future participation in the euro

area has gained more attention in the exchange rate regime discussion. The

Eco�n Council (2000) has indicated that before joining the exchange rate

mechanism ERM II - a requirement for adoption of the euro - there are no

restrictions on the choice of the exchange rate regime, with the exception that

unilateral adoption of the euro, euroization, has been ruled out. Indeed, vary-

ing suggestions for the appropriate way to proceed to the single currency have

been proposed. Some have suggested a speci�c solution for all, such as crawling

parities (Begg 1998), euroization (Begg et al. 2003, Buiter and Grafe 2002) or

that some weight should be given to an exchange rate target and some to an
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in�ation target (Masson 1999, Bo�nger and Wollmerschaeuser 2000, Corker et

al. 2000), while others have preferred the outcome that several regimes, both

�xed or �exible, are suitable for the transition countries (Backé 1999, Hochre-

iter 2000). Based on the countries�experience so far, one would tend to agree

with this last conclusion, which is in line with Frankel (1999), that no single

currency regime is right for all countries at all times. Switching to a single

regime - ERM II and eventually, adoption of the euro - is, however, becoming

a reality.

Most of the new Member States have already joined the ERM II: Estonia,

Lithuania and Slovenia joined in June 2004, Latvia, together with the non-

transition new Member States, Cyprus and Malta, in May 2005 and Slovakia in

November 2005. Three CEECs still remain outside the mechanism with plans

to join in a few years time. The ERM II, being a �xed exchange rate regime,

is likely to set its own requirements to the conduct of economic policy. The

open economy trilemma indicates that of the three objectives - �xed exchange

rate, monetary policy independence and open capital markets - only two can

be mutually consistent (Obstfeld et al. 2004). In the ERM II framework,

this implies the transfer of monetary policy authority to the European Central

Bank (ECB).

The loss of monetary policy independence underlines the importance of

�scal policy as a domestic policy instrument. Room for manoeuvre of �scal

policy may, however, also be limited. According to the Fiscal Theory of the

Price Level (FTPL) - which states that �scal policy, not the money supply,

is a key determinant of the price level - meeting the criteria on price level

and exchange rate stability may set requirements for �scal policy.1 In the

FTPL terminology, what is required is a Ricardian regime, where �scal policy

is assumed to adjust to ensure that the government intertemporal budget is

always in balance. Coincidentally, it has been shown that the Maastricht �scal

criteria are su¢ cient to force a country into a Ricardian regime. As a matter

of fact, some new Member States have already announced that they do not

plan to participate in the ERM II until the public �nances de�cit has been

brought to less than 3 per cent of GDP. Hence, it appears that �scal policy

a¤ects the choice of the exchange rate regime and the timing of ERM II entry.

Moreover, the ERM II stage coincides with striving to meet the Maas-

tricht criteria. Meeting the Maastricht criteria posed a challenge already for

the current euro area countries. The new Member States will strive to meet

these criteria in an environment of real convergence, which can be described as

1The FTPL has been examined by e.g. Leeper (1991), Sims (1994), Woodford (1994,
1995, 1996, 2001, 2003), Canzoneri et al. (1998, 2001a, b), Walsh (2003).
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convergence in standards of living as well as in productivity and price levels.

Hence, in the future enlarged monetary union, growth di¤erentials are going

to be pronounced. Moreover, price levels rise with GDP per capita, as stated

by the Balassa-Samuelson proposition, which implies that in�ation di¤eren-

tials are going to be a prominent feature in the euro area.2 Indeed, due to the

Balassa-Samuelson e¤ect, the new Member States may experience di¢ culties

in meeting the exchange rate or in�ation criteria but the e¤ects from such

convergence may not be limited to these two variables.

Besides meeting the Maastricht criteria, the newMember States must adopt

the EU rules, which include the EU �scal framework. According to the Treaty,

the Member States are obligated to avoid excessive government de�cits, with

reference values de�ned at 3% for general government de�cit as a share of

GDP and at 60% of GDP for public debt, while the Stability and Growth Pact

(SGP) stipulates that the Member States should aim for budgetary positions

close to balance or in surplus in the medium term. Will the implementation

of these rules constrain the development of these countries or will it provide

support in attaining �scal and external sustainability in an environment of real

convergence?

This dissertation aims to provide a broad picture of the challenges that lay

ahead of the new Member States that are still engaged in convergence with the

current euro area. The objective is to determine whether the EU requirements,

such as participation in the ERM II or the �scal rules, could provide support

for the new Member States in the preparations for participation in the euro

area and in the convergence process in general or whether for example the

ERM II is "an interim stage of some danger on the road to full integration" as

claimed by Begg et al. (2003).

1.2 Overview of the essays

The three essays in this dissertation deal with the various issues related to

the adoption of the euro by the new Central and Eastern European Member

States.3 There are linkages between the di¤erent convergence criteria as such,

2The Balassa-Samuelson hypothesis - which originates from Balassa (1964) and Samuel-
son (1964) - asserts that faster productivity growth in the traded than in the non-traded
goods sector results in a rise of the price of the non-traded good and a trend appreciation
of the real exchange rate, which in �xed exchange rate regimes is visible as higher in�ation.
The size of the Balassa-Samuelson e¤ect has been estimated in di¤erent studies to be 0-2
percent per year. (See e.g. European Commission (2004) and Mihaljek and Klau (2003)).

3In the statements published in conjunction with the ERM II entries of the new Member
States, in�ation, current account de�cits and the �scal policy stance were highlighted as

3



e.g. between price level and exchange rate stability and �scal discipline, which

form the topic of the �rst essay. Moreover, the fast output growth, an inherent

part of the convergence process, is likely to bring its own complications, e.g.

pressures on in�ation or the exchange rate or the increased vulnerability of the

economy. These issues are examined in the second essay. The central role of

�scal policy surfaces in the �rst two essays, so the third essay examines the

e¤ects of the EU �scal policy rules on external and �scal sustainability in an

environment of real convergence.

Fiscal Policy and the Exchange Rate Regime Choice

The �rst essay "Fiscal Policy and the Exchange Rate Regime Choice" at-

tempts to answer the following questions: What exchange rate regime should

the new Member States adopt prior to ERM II participation; what is required

for successful ERM II participation and ful�lment of the Maastricht criteria;

and �nally, what happens after the adoption of the euro. Speci�cally, this

essay examines the interaction of �scal policy and the price level in di¤erent

exchange rate regimes - i.e. the range of regimes between �xed and �exible

that are or have been in place in the new Member States or that have been

suggested by e.g. academic research.

The analysis employs a theoretical framework based on the Fiscal Theory

of the Price Level (FTPL). The FTPL combines monetary and �scal policies

and provides, as noted by Ballabriga and Martinez-Mongay (2002), a holis-

tic approach to macroeconomic analysis. The theory originates from Leeper

(1991), Sims (1994) and Woodford (1994) and views the price levels as being

determined by the budgetary policies of the �scal authority. Following Wood-

ford (1995), the FTPL di¤erentiates between Ricardian (money dominant) and

non-Ricardian (�scal dominant) regimes. In a Ricardian policy, primary sur-

pluses adjust to guarantee �scal solvency for any sequence of prices, in contrast

to a non-Ricardian policy, where primary surpluses are not a¤ected by govern-

ment debt. However, as has been noted by Christiano and Fitzgerald (2000),

the non-Ricardian assumption is probably not a good characterization of pol-

icy at all times and places. Nevertheless, just recognizing that the possibility

for such policies exists, may help to avoid them.

This essay provides a formal analysis of the FTPL in di¤erent exchange rate

regimes. In earlier work, only Canzoneri et al. (1998, 2001a) have examined

the FTPL in di¤erent exchange rate regimes but their analysis was not based

on a thorough formal model. Moreover, the purpose is to use this analysis

special policy challenges (European Union 2004, 2005a, b).
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to discuss the choice of exchange rate regime in the new Member States and

the level of commitment in �scal policy The countries aiming to adopt the

euro vary in their choice of the exchange rate regime as well as their level of

�scal commitment. The aim is to analyse the interaction between �scal policy

and the price level in the ERM II, a �xed exchange rate regime and a variety

of other regimes in place in the countries planning to adopt the euro. The

model in this essay is adapted from Bergin (2000), who examined the FTPL

in a monetary union framework. Here, this model is extended to di¤erent

exchange rate regimes, which include both �xed and �exible arrangements.

The results show that if �scal policy is responsible, the price level is de-

termined in the traditional way and the �scal variables have no e¤ect. On

the other hand, no exchange rate regime as such can impose responsible �s-

cal policy. Responsible (Ricardian) �scal policy is de�ned as a policy, where

the government always guarantees its own solvency, while irresponsible (non-

Ricardian) �scal policy is such that the government does not pay attention to

the development of public debt.

For �xed exchange rate regimes, it is found that irresponsible �scal policy is

inconsistent with a credibly �xed exchange rate. Thus, if the exchange rate is to

be credibly �xed within ERM II, the participating country is forced to conduct

responsible �scal policy, or otherwise exit the regime. This requirement for

responsible �scal policy is naturally strengthened by the requirements set by

the Maastricht criteria on public �nances, especially as it has been shown that

the Maastricht �scal criteria force a country to conduct a Ricardian policy.4

Due to the high costs of abandoning a currency board, it is concluded that a

currency board is best at forcing �scal discipline. Dollarization, or euroization,

does not set the same kind of constraints on �scal policy as other �xed exchange

rate regimes and furthermore it may not be bene�cial from the point of view

of the country whose currency is being used, as it may experience some e¤ects

on its price level.

With a �exible exchange rate regime, on the other hand, the e¤ects of

irresponsible �scal policy are visible as �uctuations in the nominal exchange

rate, which can then have nominal and real consequences. Responsible �scal

policy is a requirement for a stable nominal exchange rate also in a �exible

exchange rate regime.

In a monetary union, irresponsible �scal policy by one country raises the

price level of the whole union, which suggests that responsible �scal policies

4Canzoneri and Diba (1996) �nd that limiting the government�s total de�cit (primary
de�cit plus interest payments) to 3% of GDP achieves this, as does a Maastricht-type debt
limit, as shown by Woodford (1996).
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are essential for the functioning of the euro area. Indeed, the FTPL could be

seen to provide some rationale to the EU �scal framework. Nevertheless, as

noted by Canzoneri and Diba (2001), it is clear that the policymakers did not

have this theory in mind when they drafted the Stability and Growth Pact.

A recent Commission paper (Ballabriga and Martinez-Mongay 2002) shows

that the SGP is actually working, as EMU operates in a monetary dominant

regime.

What exchange rate regime should a country aspiring to join the euro area

then, according to this analysis, choose before it joins the ERM II? Countries

aiming for a stable nominal exchange rate need to conduct responsible �scal

policy, while countries unable to commit to responsible �scal policy probably

should not commit to a �xed exchange rate either. Indeed, Woodford (2003)

emphasizes that a suitable �scal policy commitment is an essential part of a

policy framework to achieve macroeconomic stability, in addition to a suitable

monetary policy commitment. On the one hand, abandoning a �xed regime

may be costly but nominal exchange rate adjustment on the other hand, will

also involve adverse consequences. Countries with responsible �scal policies

may enhance the credibility of their policies by committing to a �xed regime.

Nevertheless, it should not be forgotten that �scal policy responsibility or irre-

sponsibility is only one factor in the determination of the appropriate exchange

rate regime.

Productivity Di¤erentials and the External Balance in ERM II

In the second essay "Productivity Di¤erentials and the External Balance in

ERM II", a model that is suited for analyzing convergence and growth related

questions in small open economies participating in the ERM II is constructed.

The convergence process is depicted by the Balassa-Samuelson framework,

which implies that growth di¤erentials are assumed to stem from di¤erences in

productivity growth, i.e. the home economy will experience faster productivity

growth in its traded than its non-traded goods sector.

As a matter of fact, much research on the euro area enlargement has fo-

cused on the Balassa-Samuelson e¤ect, with the e¤ects on the equilibrium real

exchange rate gaining special attention while in general the implications of the

Balassa-Samuelson e¤ect in an intertemporal framework appear to have gained

less attention. Here, the focus will be on the e¤ects on the external balance.

In the model, both the home economy as well as the monetary union pro-

duce a traded good and a non-traded good using labour as the only input. The

model is set in a �xed exchange rate framework, which entails that the small

6



open economy takes the interest rate as exogenously given by the central bank

of the monetary union.

The numerical analysis in this essay focuses on the Baltic states that are

�rst, small open economies; second, have a tradition with �xed exchange rates

and third, can be considered as front-runners in euro adoption. Moreover, the

sustainability of the external balance has been questioned particularly in the

case of the Baltic states. The issue was for example taken up for all three

countries in the statements published in connection with the entry into ERM

II (European Union 2004, 2005a).

The simulations in the essay provide support for the Balassa-Samuelson

e¤ect, i.e. faster productivity growth in the traded than in the non-traded

good�s sector shows up as an increase in the price of the non-traded good and

an appreciation of the real exchange rate �and therefore as in�ation, because

in �xed exchange rate regimes the Balassa-Samuelson e¤ect is visible as higher

in�ation. However, the focus in this essay goes beyond this supply-side e¤ect

to the implications on the external balance.

The simulations show that permanent shocks to productivity, i.e. conver-

gence of productivity and output levels, can have e¤ects on the trade account

and the net foreign asset position of a small open economy. Trade account

de�cits (surpluses) grow easily when the country experiences a permanent pro-

ductivity shock in its traded goods sector, which leads to the accumulation of

negative (positive) net foreign assets. This implies an increased vulnerability of

the economy. Also transitory shocks appear to have longer-term consequences,

especially for net foreign assets.

Convergence is, however, often related to a shift in consumption prefer-

ences. Typically, as an economy catches up, the share of non-traded goods,

i.e. services, in total consumption tends to increase. This reinforces the sup-

ply side Balassa-Samuelson e¤ect, i.e. the relative price and the real exchange

rate rise more strongly, but reduces the e¤ects on the external balance. As the

share of non-traded goods in consumption increases, the trade balance de�cit

improves. Hence, trade account de�cits would appear to be a temporary phe-

nomenon in countries that are still catching-up.

The Baltic states, used as reference countries here, all have signi�cant trade

and current account de�cits. Nevertheless, based on the �ndings in this essay,

it would appear that the large trade and current account de�cits may not

be such a serious cause of concern after all. Changes in the composition of

consumption that are characteristic to the transition process may provide a

natural correction in the course of catching-up. Yet, a careful monitoring of

the development of the net foreign asset position should not be neglected.
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The Balassa-Samuelson e¤ect, and fast growth in general, increase the vul-

nerability of the small open economy. To counter these problems, the policy

advice most often centers on �scal policy. First, �scal policy has a crucial part

in keeping the trade and current account de�cits in check. Second, �scal policy

also helps bring down in�ation that is also in�uenced to some extent by the

Balassa-Samuelson e¤ect. Third, �scal policy is key in containing pressures for

over-heating that may appear in fast growing economies and �nally, prudent

�scal policy is a requirement for meeting the Maastricht �scal criteria.

Growth and Fiscal Rules in ERM II

The third essay "Growth and Fiscal Rules in ERM II" builds from the

model of the second essay and examines the e¤ects of EU �scal policy rules

on the �scal variables and external balance in the new Member States. In

contrast to the model of the second essay, the Balassa-Samuelson assumption is

dropped, capital added and taxes made distortionary. The small open economy

again has a �xed exchange rate and takes the interest rate as given.

The �scal rules are formulated to resemble those of the EU, i.e. they include

limits on the government de�cit or debt. In most studies on �scal policy

rules, the focus has been on the interaction between the �scal and monetary

authorities and on the e¤ects on price level determination. This focus coincides

with the analysis in the �rst essay. The �ndings indicate that in general, �scal

policy - and �scal rules - matter for price level determination. In this essay,

attention is centered on the e¤ects on �scal and external sustainability in an

environment of convergence of output levels via productivity shocks. Moreover,

while these papers for the most part have studied an active monetary policy,

e.g. based on the Taylor rule, monetary policy in this essay, does not play a

role, as the small open economy takes the interest rate as exogenous.

The simulations show that the debt rule ensures a stable debt-output-

ratio and a zero de�cit at all times, while the de�cit rule guarantees only the

latter. When the economy is hit by a transitory increase in output due to

a productivity shock, the reactions with the two rules di¤er. A government

employing a debt rule will lower taxes much more than a government using a

de�cit rule that cuts taxes more gradually, while there is a surplus in public

�nances and decreasing government debt. This implies that the government

employing a debt rule is also forced to raise the tax rate much faster due

to increases in the debt level. Adjustment with the de�cit rule is smoother.

Hence, based on the results from a transitory productivity shock, the de�cit

rule appears perhaps more suitable and could provide a suitable anchor for
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public �nances, at least in the short term. In the long term, an increased focus

on debt is likely to be needed.

The recent change of the Stability and Growth Pact has placed greater

attention to debt. A further improvement to the EU framework would be

increased attention on debt levels, especially the growth of debt levels. As can

be seen from the results here, a debt-output target keeps the debt ratio stable,

even when output growth is very fast. Thus, also debt levels rise rapidly.

Indeed, debt growth is a factor that should be taken into consideration in the

analysis of Member States�public �nances, especially those of the countries

experiencing signi�cant output growth.

With regard to external sustainability, the debt rule cannot constrain the

accumulation of negative net foreign assets in case of a permanent shock to

productivity, while the properties of the de�cit rule do not allow an exami-

nation of a permanent shock, and hence a comparison between the two rules.

It would appear that external imbalances and the accumulation of net foreign

assets might be an unavoidable consequence of the convergence process. As

�scal rules prove not to be a panacea in this respect, it appears that attention

needs to be paid also to the growth of private sector indebtedness. Finally,

external imbalances might have to be accepted as a fairly permanent phenom-

enon in these countries, as long as they are catching up to the old Member

States. Regardless, their development needs to be carefully monitored.

To conclude, the choice of the appropriate �scal policy rule depends on

the policymakers�preferences as well as on the nature of the most prevalent

shock. On the one hand, use of the debt rule appears to achieve better results

with regard to output growth by restricting excessive debt growth, which is

important for the countries that are still catching-up. On the other hand,

following a de�cit rule seems to ensure a smoother adjustment when there

is a transitory productivity shock, a fact which points to the usefulness of

de�cit rules, especially for the new Member States, who are aiming to meet

the Maastricht criteria.

1.3 Concluding Comments

The �rst new Member States should, hopefully, be accepted into the the euro

area in 2006. Before any decisions are taken, the ful�lment of the convergence

criteria will be assessed and this moment will also provide an opportunity to

evaluate the functioning of the exchange rate mechanism ERM II for these
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countries that are still catching up to the current euro area. Currently, it

appears that the ERM II has functioned well, and meeting the exchange rate

criterion should not pose problems. The in�ation criterion appears, at the

moment, the most challenging of the convergence criteria for the three countries

- Estonia, Lithuania and Slovenia - planning a changeover into the euro at the

start of 2007.

In this dissertation, the di¤erent aspects of the upcoming euro adoption

in the new EU Member States are discussed. The aim is to go beyond the

conventional discussion on whether the new Member States should join the

ERM II or adopt the euro. The essays in this dissertation hope to combine in

a new manner the di¤erent topics raised in the debate and thus, contribute to

the discussion.

To begin with, choice of exchange rate regime was looked at from the point

of view of �scal policy with the e¤ects of �scal policy on the price level playing

a central role. In the last two essays, the new Member States were assumed to

be already participating in the exchange rate mechanism ERM II. The focus

was moved to coping in an environment of fast growth with external imbalances

gaining special attention. Finally, �scal considerations were again brought to

the fore: this time to examine their role in containing the e¤ects of fast growth.

The �ndings underline the importance of �scal policy as a central policy

instrument. Fiscal discipline is not important solely for the ful�lment of the

Maastricht �scal criteria but, as it turns out, also for the criteria on exchange

rate and price level stability. Moreover, sound �scal policy supports the con-

tainment of external imbalances. External imbalances, which have troubled

the EU at least when the Baltic States entered the exchange rate mechanism

ERM II, should not, however, be such a cause of concern, as these can be

considered a normal part of the convergence process and should be reversed

as the countries continue to catch-up. The new Member States are obliged

to adopt the EU �scal rules. Adoption of these rules can be bene�cial and

support �scal discipline.

The lack of detailed numerical country analysis can be considered a short-

coming in this dissertation. As the availability and reliability of the statistical

data in these countries improve, work can be continued in this area. Also the

theoretical set-up can be improved upon, e.g. by supplementing the models

with price and wage rigidities. Further research is also clearly needed on the

causes of external imbalances in these countries.

To conclude, this dissertation intends to provide new lines of thinking to

the discussion on euro adoption in the new Member States, which will be one of

the most important topics in the EU economic discussion in 2006 and beyond.
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2 Fiscal Policy and the Exchange Rate Regime Choice

2.1 Introduction

Seven of the ten new Member States have already joined the exchange rate

mechanism ERM II, while three Central and Eastern European Countries

(CEECs) still remain outside the mechanism with plans to join in a few years.

There are no restrictions on the choice of the exchange rate regime before

participation in the ERM II, except for euroization, which the Eco�n Council

(2000) has deemed to be inconsistent with the economic reasoning of EMU.

The question of the most appropriate exchange rate regime for these countries

as they converge to the current euro area has been widely discussed. While

in�ation has ceased to be a major macroeconomic problem in most countries,

the soundness and sustainability of public �nances have gained more attention.

The performance of the new Member States in these areas will be measured

by the Maastricht criteria.5 The countries both inside and outside the ERM

II have yet to prove that they have sustainably ful�lled these criteria.

This study attempts to answer the following questions: What exchange

rate regime should the new Member States adopt prior to ERM II participa-

tion; what is required for successful ERM II participation and ful�lment of

the Maastricht criteria; and �nally, what happens after adoption of the euro.

Speci�cally, this study examines the interaction of �scal policy and the price

level in di¤erent exchange rate regimes - i.e. the range of regimes between

�xed and �exible that are or have been in place in the new Member States or

that have been suggested by e.g. academic research.

The theoretical framework employed in the analysis is based on the Fiscal

5The convergence criteria are de�ned as follows (according to Art. 121, Art. 104 and the
Protocols on the excessive de�cit procedure and on the convergence criteria):
- the achievement of a high degree of price stability; this will be apparent from a rate of

in�ation which is close to (i.e. that does not exceed by more than 1 12 percentage points)
that of, at most, the three best performing Member States in terms of price stability;
- the sustainability of the government �nancial position; this will be apparent from having

achieved a government budgetary position without a de�cit that is excessive (the existence
of an excessive de�cit is judged based on the following reference values: 3% for the ratio of
planned or actual government de�cit to GDP and 60% for the ratio of government debt to
GDP);
- the observance of the normal �uctuation margins provided for by the exchange rate

mechanism of the European Monetary System, for at least two years, without devaluing
against the currency of any other Member State;
- the durability of convergence achieved by the Member State and of its participation in

the exchange rate mechanism of the European Monetary System being re�ected in the long-
term interest rate levels (i.e. average nominal long-term interest rate that does not exceed
by more than 2 percentage points that of, at most, the three best performing Member States
in terms of price stability).
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Theory of the Price Level (FTPL). The FTPL combines monetary and �scal

policies and provides, as noted by Ballabriga and Martinez-Mongay (2002),

a holistic approach to macroeconomic analysis. The theory originates from

Leeper (1991), Sims (1994) and Woodford (1994) and views the price level

as determined by the budgetary policies of the �scal authority. According to

Woodford (1995), �scal policy can be either Ricardian (monetary dominant),

where primary surpluses adjust to guarantee �scal solvency for any sequence of

prices, or non-Ricardian (�scal dominant), i.e. the government�s intertemporal

budget constraint is satis�ed for some but not all price paths.

This work provides a formal analysis of the FTPL in di¤erent exchange rate

regimes. In earlier work, only Canzoneri et al. (1998a, 2001a) have examined

the FTPL in di¤erent exchange rate regimes but their analysis was not based

on a thorough formal model. Moreover, the purpose is to use this analysis

to discuss the choice of exchange rate regime and the level of commitment in

�scal policy in the new Member States. The countries aiming to adopt the euro

vary in their choice of the exchange rate regime as well as in their level of �scal

commitment. The aim is to analyse the interaction between �scal policy and

the price level in the ERM II, a �xed exchange rate regime and a variety of

other regimes in place in the countries planning to adopt the euro. The model

in this study is adapted from Bergin (2000), who examined the FTPL in a

monetary union framework. This model is extended here to di¤erent exchange

rate regimes, which include both �xed - such as a currency board - and �exible,

e.g. a managed �oat, arrangements.

Applying the FTPL in di¤erent exchange rate regimes shows that if �scal

policy is responsible, the price level is determined in the traditional way and

the �scal variables have no e¤ect. On the other hand, no exchange rate regime

as such can impose responsible (Ricardian) �scal policy.

In a monetary union, irresponsible (non-Ricardian) �scal policy by one

country raises the price level of the whole union, which suggests that responsi-

ble �scal policies are essential for the functioning of EMU. Indeed, the FTPL

could be seen to provide some rationale to the EU �scal framework. Never-

theless, as noted by Canzoneri and Diba (2001), it is clear that the policy-

makers did not have this theory in mind when they drafted the Stability and

Growth Pact (SGP), where the Member States commit themselves to respect

the medium-term objective of budgetary positions close to balance or in sur-

plus. It has been shown that the SGP is actually working, as EMU operates

in a monetary dominant regime (Ballabriga and Martinez-Mongay 2002).

For �xed exchange rate regimes, it is found that irresponsible �scal policy is

inconsistent with a credibly �xed exchange rate. Thus, if the exchange rate is to
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be credibly �xed within ERM II, the participating country is forced to conduct

responsible �scal policy, or otherwise exit the regime. This requirement for

responsible �scal policy is naturally strengthened by the requirements of, �rst,

the Maastricht criteria on public �nances and later of the SGP. Due to the high

costs of abandoning a currency board, it is concluded that a currency board is

best at forcing �scal discipline. Dollarization, or euroization, does not set the

same kind of constraints on �scal policy as other �xed exchange rate regimes

and furthermore it may not be bene�cial from the point of view of the country

whose currency is being used, as there may be impacts on its price level, if the

dollarizing/euroisizing country is large enough.

With a �exible exchange rate regime, on the other hand, the e¤ects of

irresponsible �scal policy are visible as �uctuations in the nominal exchange

rate, which can then have nominal and real consequences. Responsible �scal

policy is a requirement for a stable nominal exchange rate also in a �exible

exchange rate regime.

For the pre-ERM II period, it can be concluded that countries wishing

to maintain a stable nominal exchange rate, or a �xed exchange rate regime,

should conduct responsible �scal policy. Furthermore, the credibility of re-

sponsible policies may be enhanced by commitment to a �xed exchange rate

regime.

Section 2 presents the Fiscal Theory of the Price Level. A theoretical model

on the interaction between �scal policy and the price level in di¤erent exchange

rate regimes is studied in Section 3, while conclusions are presented in the last

Section.

2.2 The Fiscal Theory of the Price Level

Traditional analysis views the price level as being determined solely by mone-

tary policy. Walsh (2003) identi�es three ways how �scal policy and monetary

policy interact in price level determination.6 In the �rst one, if �scal policy

a¤ects the real rate of interest, then the price level is not independent of �scal

policy. A balanced budget increase in expenditures that raises the real interest

rate brings up the nominal interest rate and lowers the real demand for money.

Given an exogenous path for the nominal money supply, the price level must

6Sargent and Wallace�s (1981) unpleasant monetarist arithmetic pointed out that mone-
tary policy and �scal policy are linked. The central question in their paper is which authority,
the �scal or the monetary, moves �rst, i.e. who imposes discipline on whom. If the �scal
authority moves �rst, monetary policy must be determined in a way that is consistent with
it.
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jump up to reduce the real supply of money. In the second one, the �scal

authority sets its expenditures and taxes without regard to any requirement of

intertemporal budget balance. If the present discounted value of these taxes is

not su¢ cient to �nance expenditures, seigniorage must adjust to ensure that

the government�s intertemporal budget constraint is met. This has e¤ects for

prices and in�ation. The third option is the Fiscal Theory of the Price Level

(FTPL), which asserts that the price level is determined by the budgetary

policies of the �scal authority.

The major di¤erence between the traditional view and the FTPL concerns

the government intertemporal budget constraint, which implies that the real

value of existing public sector liabilities must equal the present value of cur-

rent and future primary surpluses (inclusive of central bank transfers). In the

traditional analysis, �scal policy is assumed to adjust to ensure that the gov-

ernment�s intertemporal budget is always in balance, leaving monetary policy

free to set the nominal money stock or the nominal interest rate, while under

the FTPL, the government�s present value budget constraint is treated as an

equilibrium condition.

Key contributions

The FTPL is generally considered to originate from Leeper, Sims and

Woodford. Leeper (1991) de�nes policies as either active, whereby the au-
thority pays no attention to the state of government debt and is free to set

its control variable as it sees �t, or passive, whereby the authority responds to

government debt shocks, while its behaviour is constrained by private optimiza-

tion and the active authority�s actions. Equilibrium policies can be divided

into those where future direct lump-sum taxes back debt shocks entirely, i.e.

monetary policy is active and �scal policy is passive, and those where �uctua-

tions in real debt generate current or future money creation, i.e. �scal policy

is active and monetary policy is passive. A unique pricing function requires

that at least one authority sets its control variable actively, while an intertem-

porally balanced government budget requires that at least one authority sets

its control variable passively.7

7Similarly, Carlstrom and Fuerst (2000) also divide the FTPL into two parts �weak-
form FTPL and strong-form FTPL �according to which policymaker moves �rst. Under
the weak-form version, it is assumed that the �scal authority moves �rst by committing to a
path for primary budget surpluses or de�cits, forcing the monetary authority to generate the
seigniorage needed to maintain solvency. If both authorities refuse to generate the needed
seigniorage, then the nation�s debt-to-GDP ratio will grow at an unsustainable rate until
one of the authorities alters its behavior. In the strong-form version, �scal policy determines
future in�ation but is independent of future monetary growth. Carlstrom and Fuerst argue
that this version, as in many monetary models, is possible as the initial price level is not
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Sims (1994) proves that a monetary policy that �xes the money stock may

- depending on the transaction technology - be consistent with indeterminacy

of the price level, and indeed, with stochastically �uctuating explosive in�a-

tion. In contrast, a monetary policy that �xes the nominal interest rate, even

if it holds the interest rate constant regardless of the observed rate of in�ation

or money growth rate, may deliver a uniquely determined price level. The

determinacy of the price level under any policy depends on the public�s belief

as to what the policy authority would do under conditions never observed in

equilibrium. Similarly, Woodford (1994) �nds that the price level is uniquely

determined under a nominal interest rate peg, while constant money growth

rates can lead to indeterminacy of the perfect foresight equilibrium and exis-

tence of sunspot equilibria.

An important contribution to the FTPL was made by Woodford (1995),

who identi�es two types of policy regimes. A �scal policy is Ricardian if the

primary surpluses adjust to guarantee �scal solvency for any sequence of prices.

In a non-Ricardian policy, the government�s intertemporal budget constraint

is satis�ed for some, but not all, price paths.8 9 According to Canzoneri et al.

(2001b), all that is required for a Ricardian regime is that primary surpluses

respond to the level of debt �in�nitely often�, while a �scal policy that sets

the primary surplus at a �xed level for example can be characterized as a

non-Ricardian policy (2001b, 1233-1234).10

pinned down. Di¤erent initial price levels are consistent with di¤erent paths for future
in�ation. Hence, it is assumed that the �scal budget constraint pins down the initial price
level. The strong-form version assumes that both �scal and monetary policies are given
exogenously and that prices adjust to ensure solvency.

8Fiscal policy is argued not to have an e¤ect on the price level due to the Ricardian
equivalence proposition, which implies that if consumers have rational expectations, �scal
policy should have no e¤ect upon aggregate demand, and hence, no e¤ect upon in�ation.

9Woodford (2003) distinguishes between globally and locally Ricardian and non-
Ricardian policies. A locally Ricardian �scal rule is de�ned as a rule that when substituted
into the government �ow budget constraint implies that the maturity value of real public
debt remains forever within a bounded neighborhood of the steady state value of govern-
ment liabilities, for all paths of the endogenous variables that remain forever within some
su¢ ciently small neighborhoods of their steady state values and all small enough values of
the exogenous disturbances. This is, however, not the case with a locally non-Ricardian
�scal rule (e.g. one in which tax collections are not a¤ected by the size of the existing
public debt), where the requirement that the maturity value of real public debt remains
bounded places a linear restriction on the possible evolution of in�ation, output and interest
rates. In the generic case, this additional linear restriction su¢ ces to determine the equi-
librium evolution of those variables in the case that the other log-linear structural relation
fail to uniquely determine an equilibrium. In this case, equilibrium is determinate and the
evolution of in�ation depends on �scal variables. (Woodford 2003, 312-315).
10Canzoneri et al. (1998a,b) de�ne policies according to whether �scal or monetary policy

provides the nominal anchor for the economy. In the �scal dominant regime (FD), primary
surpluses are determined independently of the debt level. The path of the money supply
and the price level must also satisfy the needs of �scal solvency (monetary policy has to
work through seigniorage to control the price level), whereas in the money dominant regime
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Woodford (1998) shows further that �scal policy and the price level are

connected through the wealth e¤ect of variations in the value of public debt.

He �nds that if �scal policy is non-Ricardian, the time path and composition

of government debt (like maturity and degree of indexation) have consequences

for in�ation determination.11 Moreover, Woodford (2001) shows that a com-

mitment by the central bank to conduct monetary policy according to a rule

(e.g. Taylor rule) is insu¢ cient to guarantee a stable, low equilibrium in�ation

rate. Indeed, the combination of a Taylor rule with certain �scal policies may

result in an in�ationary or de�ationary spiral. Hence, a Taylor rule should be

accompanied with targets for the size of government budget de�cit.12

Empirical �ndings on the FTPL

The FTPL has not been empirically tested widely. Kocherlakota and Phe-

lan (1999) point out that the only way to determine if a government is using a

non-Ricardian policy is to know whether the government�s budget constraint

is satis�ed for unobserved prices, which is impossible. In their empirical exam-

ination, Canzoneri et al. (2000, 2001b) �nd no evidence of a �scal dominant

regime for the US or the 16 OECD countries, which would indicate the preva-

lence of traditional views of price-level setting.13 Ballabriga and Martinez-

Mongay (2002) look jointly at �scal and monetary policy behaviour for EU

Member States both in the pre-EMU and EMU periods. They show that

both periods can be characterized as being in a monetary dominant regime.

However, they also �nd that

(MD), primary surpluses respond to the level of debt in a way that assures �scal solvency,
and money and prices can be determined by the supply and demand for money.
11Cochrane (2001) �nds the maturity structure of debt matters. Long-term debt may help

stabilize in�ation in some cases.
12Schmitt-Grohé and Uribe (2000) examine balanced budget rules in three di¤erent mon-

etary policy regimes: a nominal interest rate peg, a money growth rate peg ad a feedback
rule whereby the nominal interest rate is set as a non-negative and non-decreasing function
of the in�ation rate. They �nd that when the primary balance equals interest payments on
the government debt or when the secondary surplus/de�cit is an exogenous, non-zero path,
an interest rate peg leads to an indeterminacy of the price level, while a money growth rate
peg results in price level de-terminacy. A feedback rule results in determinacy, when the
nominal interest rate is moderately sensitive to the in�ation rate and indeterminacy when
the interest rate is either very sensitive or very little sensitive. Hence, they conclude that
what matters for price level determination under an interest rate peg is whether �scal policy
is speci�ed as an exogenous sequence of primary or secondary surpluses/de�cits.
13Canzoneri et al. (1998b) develop restrictions that enable the di¤erentiation between MD

and FD regimes. In a MD regime, the �scal surplus in period t pays o¤some period t+1 debt,
whereas in a FD regime, there are several possibilities depending on the correlation between
the current surplus and future surpluses and discount factors. In case of no-correlation, the
period t+1 debt is not a¤ected by the period t surplus, while in case of positive correlation,
debt in period t+1 rises. In both cases, the regimes can be di¤erentiated. If the correlation
is negative, period t+1 debt will fall in both regimes, resulting in a di¤erentiation problem.
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- �scal solvency is ensured di¤erently in the two periods: While in

the past �scal authorities responded systematically to debt accu-

mulation, now the SGP limits debt accumulation by limiting the

variability of the de�cit;

- in the pre-EMU period, close-to-balance positions were not en-

sured in the medium term and de�cits of over 3% were common;

- close-to-balance positions in the medium term might be reached

faster with a stronger response to debt in EMU (Ballabriga and

Martinez-Mongay 2002, 35-36).

Criticism of the FTPL

Buiter (1999), one of FTPL critics, argues that the FTPL has an economic

misspeci�cation when it stipulates that the government�s intertemporal budget

constraint be satis�ed only in equilibrium. He also questions the absence

of the possibility for government default, as a �scal regime results in over-

determination of the price level without an endogenous default discount factor

on government debt. He concludes that the FTPLmay lead to harmful policies.

Cochrane (2000) counters some of this critique, �nding that the intertemporal

budget constraint should be taken as a value equation (like a stock valuation

equation) instead of as a constraint. Thus, the government is not forced by

the budget constraint to raise future taxes in response to an out-of-equilibrium

de�ation and a determinate �nite price level can be achieved.

Niepelt (2004) points out that the fundamental problem of the FTPL is

that non-Ricardian policies rely on the assumption of non-zero initial govern-

ment liabilities. According to Niepelt, this is not well-founded, as a household

with rational expectations would anticipate the possibility of a surprise asset

revaluation and should thus not be willing to hold nominal government debt

in the �rst place (Niepelt 2004, 279).

Although it is clear that the non-Ricardian assumption may not be a good

characterization of policy at all times and places, recognizing that the pos-

sibility for such policies exists may help to avoid them, as is pointed out by

Christiano and Fitzgerald (2000). Examples of governments adjusting �scal

policy as debt becomes too large are numerous, including the US in the 1980s

and 1990s. Other examples provided by Christiano and Fitzgerald include the

Maastricht criteria, which are designed to prevent excessive indebtedness, and

IMF programs, which often guide countries toward debt reduction.14

14One case against the FTPL could be considered to be Japan, where �scal policy is
clearly unsustainable but there are no e¤ects on in�ation or the exchange rate.
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Indeed, it has been shown that the Maastricht criteria are su¢ cient to

force a country into a Ricardian regime. Canzoneri and Diba (1996) show that

limiting the government�s total de�cit (primary de�cit plus interest payments)

to 3% of GDP is su¢ cient. In addition, Woodford (1996) �nds that in the

presence of a Maastricht-type debt limit, Ricardian equivalence holds and �scal

shocks have no e¤ect upon real or nominal variables. He notes that the debt

limit serves as a pre-condition for the common central bank in a monetary

union to be charged with the responsibility for maintaining a stable value for

the common currency. On the other hand, Canzoneri et al. (2001b) view the

EU de�cit rules as being stronger than necessary.

The FTPL and exchange rate policy

The analyses of most studies concentrate on one-country/one-currency

frameworks. Dupor (2000) shows that the Sims-Leeper-Woodford results do

not hold in a two-country/two-currency setting. Indeed, if both countries peg

the nominal interest rate on domestic bonds, then the price level and the ex-

change rate are indeterminate. Canzoneri et al. (1998a, 2001a) examine the

implications of the FTPL for the maintenance of various exchange rate regimes.

Their key �nding is that tighter monetary integration requires greater �scal

discipline. Furthermore, they �nd that in a monetary union when one country

conducts a non-Ricardian regime, then the union as a whole will operate in

that �scal-dominant regime. Similarly, Bergin (2000) �nds that the implica-

tions of FTPL for a monetary union are that a rise in debt not backed by future

taxes of one member country can raise the price level of the entire union. 15

Hence, it would appear that the only studies, although not very formal, on

the implications of the FTPL for di¤erent exchange rate regimes have been

Canzoneri et al. (1998a, 2001a). The theoretical framework used by Bergin

(2000) for the monetary union case - with a single central bank and multiple

�scal authorities - seems suitable for extension to other exchange rate regimes

and for solving formally the consequences of a non-Ricardian policy. In con-

clusion, the FTPL seems to provide an interesting framework for studying the

proper path to membership in a monetary union where the upcoming euro area

membership of the CEECs o¤ers an interesting perspective. These countries

face challenges on meeting the criteria on exchange rate and price level stability

and sustainability of the government�s �nancial position. Moreover, �scal pol-

icy is at the center of the policy debate in the current euro area. Indeed, �scal

15Dupor (2000) uses a single government present value budget constraint, while in Can-
zoneri et al. (1998a, 2001a), as well as in Bergin (2000) each government faces its own
PVBC.
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policy, speci�cally the Maastricht criteria on public �nances and the Stability

and Growth Pact, are at the core of EMU, as �scal discipline contributes to

maintaining an economic environment in which monetary policy can e¤ectively

pursue price stability (Brunila et al. 2001, 1).

2.3 The Model

There are two countries in the model: a euro area accession country and a

monetary union (euro area). In the �rst case, both countries belong to the

monetary union and then the model is extended to two currencies, and thus to

di¤erent exchange rate regimes, which include �xed (peg, currency board and

dollarization) and �exible (free �oat, managed �oat, crawling peg) regimes.

The in�nitely-lived representative household chooses consumption of the

two goods (Bergin uses a single consumption good), nominal holdings of money

and nominal bond holdings. The government determines lump-sum taxes and

issues nominal government debt. It is further assumed that the government

does not purchase the other government�s debt. The central bank is indepen-

dent of the government and issues money through open-market purchases of

bonds. The interest income of the central bank is returned to the national gov-

ernment, or in the case of monetary union, is divided among the governments.

A price stability target is the cornerstone of monetary policy in EMU.

Therefore, the central bank�s monetary policy is de�ned to re�ect this goal.

EMU �scal policy is assumed to be �responsible�(Ricardian), i.e. the govern-

ment present-value budget constraint is satis�ed at all times. The accession

country�s monetary policy depends on its exchange rate regime. In general, a

�xed regime (e.g. ERM II) is described by an exchange rate target, while the

monetary policy of a �exible exchange rate regime is characterized by a price

stability target. Fiscal policy of the accession country can be either �respon-

sible�or �irresponsible�(non-Ricardian) where the primary surplus is set at

a �xed level.

The model�s timeline begins with a �rst stage, in period t, when the acces-

sion country announces its plans to join the ERM II arrangement in period T

(stage 2) and adoption of the euro in T+2 (stage 3). During the �rst stage,

the accession country may have one of several exchange rate regimes while in

the second stage, the exchange rate is assumed to be credibly �xed within the

ERM II arrangement.

The major di¤erences with regard to Bergin�s (2000) framework are �rst,
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changing the monetary union�s monetary policy to better describe that of

the euro area, i.e. to having a target for the change of the price level, and

second, the use of a two good model, instead of the single consumption good

model employed by Bergin.16 We �rst solve the model in the monetary union

framework in a similar manner to Bergin (2000), then we extend it to di¤erent

exchange rate regimes not covered by Bergin. Finally, the solution for the

monetary union, stage 3, is imposed on the �rst stage.

2.3.1 Monetary union

The in�nitely-lived representative household in country 1 receives a stochastic

endowment of the domestic consumption good (y1t), whose price is (p1t ) and

chooses consumption (c1t) of the domestic (c11t) and foreign goods (c
2
1t), nom-

inal holdings of money (M1t) and nominal bond holdings (B1t) that have a

nominal gross return (Rt). Real money balances (m1t) are de�ned as the ratio

of nominal money holdings to the common price level (Pt), i.e. m1t �M1t=Pt.

The household pays lump-sum taxes (� 1t) to the domestic government. Utility

is discounted at a rate �. The in�nitely-lived household in country 1 maximizes

MaxE0

1X
t=0

�t
h�
c11t
�a �

c21t
�1�aid

(m1t)
1�d (2.1)

to choose B1t and m1t subject to the following budget constraint

c1t +
M1t

Pt
+
B1t
Pt
+ � 1t =

p1t
Pt
y1t +

M1t�1

Pt
+Rt�1

B1t�1
Pt

, (2.2)

where M1t � 0 and c1t � 0. The household�s holdings of bonds can be either
positive or negative. This Cobb-Douglas form of the utility function where the

elasticity of substitution between domestic and foreign goods equals one has

been chosen for analytical convenience.

The �rst-order conditions of the household�s problem are�
m1t

c1t

�1�d
= �RtEt

"�
m1t+1

c1t+1

�1�d�
Pt
Pt+1

�#
(2.3)

m1t =

�
1� d

d

��
Rt

Rt � 1

�
c1t. (2.4)

16Bergin (2000) characterizes monetary policy in the �rst case by a nominal interest rate
peg and in the second case by a price stability target, where the central bank does not
tolerate deviations from the steady state price level.
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To solve the price index Pt, we maximize consumption c1t = (c11t)
a
(c21t)

1�a

subject to total expenditure Ptc1t = p1t c
1
1t + p2t c

2
1t = Z1, which produces�

a

1� a

��
c21t
c11t

�
=
p1t
p2t
, (2.5)

from where it can be calculated that c11t = aPt
p1t
c1t and c21t = (1 � a)Pt

p2t
c1t.

Substituting these back into the consumption equation, we can solve for the

price level

Pt =
�
p1t
�a �

p2t
�1�a

. (2.6)

The transversality condition implies that households fully use their lifetime

wealth, i.e.

lim
T!1

 
T�1Y
j=t

R�1j

!
W1T = 0, (2.7)

where W1t = Rt�1B1t�1 +M1t�1 is the nominal beginning of period household

wealth. Thus, the household intertemporal budget constraint can be written

as

W1t

Pt
=

1X
s=t

 
s�1Y
j=t

r�1j

!�
c1s + � 1s +

Rs � 1
Rs

m1s �
p1s
Ps
y1s

�
, (2.8)

where the gross real rate of return on bonds is de�ned as 1 + rt =
RtPt
Pt+1

. The

household�s problem is solved analogously for country 2.

Each government determines lump-sum taxes (� 1) and issues nominal gov-

ernment debt (D1t), which together with the real transfers from the central

bank to government of country 1 (v1t) �nance the constant government pur-

chases (g1). The �ow government budget constraint in country 1 can be written

as

g1 +Rt�1

�
D1t�1

Pt

�
= � 1t + v1t +

D1t

Pt
, (2.9)

where Ptg1 = p1tg
1
1+p

2
tg
2
1. The solvency condition for the government indicates

that the present value of real outstanding government debt goes to zero in the

limit, i.e.

lim
T!1

 
T�1Y
j=t

R�1j

!
D1T = 0. (2.10)
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Therefore, the intertemporal budget constraint for government 1, which re-

quires that the present discounted value of future tax and seigniorage revenues

covers expenditures and allows the government to pay back its outstanding

debt, is

Rt�1

�
D1t�1

Pt

�
=

1X
s=t

 
s�1Y
j=t

r�1j

!
(� 1s � g1 + v1s) . (2.11)

The central bank is independent of the government. It issues money (Mt)

through open market purchases of bonds (Bmt), but does not itself issue debt

or levy taxes. The period budget constraint of the common central bank is

Bmt

Pt
+ v1t + v2t = Rt�1

�
Bmt�1

Pt

�
+
Mt �Mt�1

Pt
, (2.12)

where v2t is the real transfers from the central bank to the government of coun-

try 2. The interest income of the central bank is returned to the governments

according to exogenously determined division rules !1 and !2 so that

v1t = !1

�
(Rt�1 � 1)

Bmt�1

Pt

�
= !1vt; (2.13)

v2t = !2vt, (2.14)

where !1+ !2 = 1. This allows for a di¤erentiation in country size, whereas

Bergin (2000) assumes that the countries are of the same size, i.e. !1 =

!2 =
1
2
. The intertemporal budget constraint of the common central bank can

be written as

Mt�1 �Rt�1Bmt�1

Pt
=

1X
s=t

 
s�1Y
j=t

r�1j

!�
Rs � 1
Rs

ms � v1s � v2s

�
. (2.15)

The central bank�s monetary policy is assumed to be characterized by a price

stability target, where Pt+1
Pt

= 1 + �. This implies an interest rate of the form

Rt =
Pt+1
�Pt

= 1+�
�
= R. Furthermore, the money supply becomes endogenous

with Mt+1

Mt
= 1 + �.

The market clearing conditions in the goods, money and bond markets are

c11t + c12t + g11 + g12 = y1t and c21t + c22t + g21 + g22 = y2t (2.16)

M1t +M2t =Mt (2.17)

B1t +B2t +Bmt = D1t +D2t. (2.18)
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As in Bergin�s (2000) model, there are transitory asymmetric output shocks.

These are considered to be o¤setting across countries, so there are no shocks

to aggregate output, i.e.

y1s = y1 + "s (2.19)

y2s = y2 � "s

"s s N
�
0; �2

�
.

The equilibrium is de�ned as those paths for the price level, consumption,

nominal bond holdings, nominal debt, nominal money holdings, taxes, rebates

and output that are consistent with the 19 necessary conditions for equilibrium.

For both countries these include the household intertemporal budget constraint

(2.8), �rst-order conditions (2.3), (2.4) and (2.5), the exogenous sequence for

outputs (2.19), government �ow budget constraint (2.9) and �scal policy, the

common central bank�s budget constraint (2.12), monetary policy and rebate

allocations (2.13) and (2.14), as well as the market-clearing conditions for the

goods and money markets (2.16) and (2.17). It should be noted that neither

the government intertemporal budget constraint nor the solvency condition are

necessary conditions for equilibrium but they are implied in the consolidated

form. It is shown in the Appendix that a steady state exists for this system.

To solve the model we linearize around a deterministic steady state with

!1+!2 = 1, where
Pt+1
Pt
= 1+�, and similarly for other nominal variables, the

household intertemporal budget constraint can be written as

fW1t

P
�
�
W 1

P

� eP
P

!
=

1X
s=t

�s�t[fec1s + e� 1s + R� 1
R

em1s +
p1

P
ey1s (2.20)

�
"ep1s
P
�
�
p1

P

� ePs
P

!#
yg+ (1� �)

�
W 1

P

� s�1X
j=t

�
P j+1

P

� ePj+1
P j+1

�
ePj
P

!
],

where the bars indicate steady state values in period t (for steady states that

di¤er from those of period t, the period is noted), and tildes denote deviations

from the steady state. Using the linearized �rst-order conditions (2.3) and

(2.4), as well as the goods-market-clearing conditions (see the Appendix ), we

solve for current consumption

ec1t = d (1� �)

"�
W 1

P

� fW1t

W 1

�
ePt
P

!
+ Et

1X
s=t

�s�t
�
p1

P
ey1s � e� 1s�# . (2.21)

As can be seen from equation (2.21), changes in consumption are a function
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of changes in the household�s intertemporal wealth, i.e. the initial asset hold-

ings and the present value of output net of taxes. Summing the consumption

function with its foreign counterpart, and imposing the goods-market-clearing

condition so that joint consumption is constant, produces

ePt
P
=

�
W

P

��1 " fWt

P

!
� Et

1X
s=t

�s�t (e� 1s + e� 2s)# , (2.22)

where Wt = W1t +W2t and analogously for steady state values.

Next, the �scal rules of both countries, rules for the determination of e� 1s
and e� 2s respectively, are entered into equation (2.22). Moreover, it is assumed
that the economy starts in a steady state in period t-1. If both countries have

a �responsible��scal policy, i.e. they choose � 1s and � 2s so that they ensure

their own solvency at all times (satisfy equation (2.11)), then the price level

is una¤ected by the �scal variables. IHowever, if it is assumed that country

1 has an �irresponsible��scal policy, where it pegs its taxes at a given level

� 1s = � 1, while the �scal policy of country 2 is �responsible�, it can be shown

that (also see Appendix)

ePt
P
= �

�
W 1

P

��1 e� 1t. (2.23)

Bergin interprets equation (2.23) as follows: If the government in country

1 temporarily cuts taxes in period t, after which they would be held �xed

again, equation (2.23) implies that the price level would rise proportionally to

the tax cut, the proportion depending on the initial wealth of country 1. The

consumption equation (2.21) suggests that without a price level rise, household

wealth would rise in country 1, while consumption in country 2 would not fall,

leading to excess demand in the goods market. Thus, a rise in the price level

is needed to lower the real value of wealth to be consistent with goods-market

equilibrium. (Bergin 2000, 46-47).

Equation (2.23) can also be written as (see Appendix)

ePt
P
=
eD1t

D1

. (2.24)

Equation (2.24) implies that a percentage rise in the debt level of country 1 will

equal a percentage rise in the common price level. Therefore, it appears that

the central bank cannot achieve its price stability target without help from

the �scal authorities. However, as noted by Bergin (2000), the price stability

target could be achieved if one country absorbed the increased debt of the
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other. Here that possibility is not analyzed, as it is considered unlikely that

one government would be willing to lend inde�nitely to another.

The results for the monetary union case are thus in line with Bergin

(2000) and also the conclusions of Canzoneri et al. (1998a, 2001a). Next,

Bergin�s model is extended to a two-currency setting and di¤erent exchange

rate regimes.

2.3.2 Two currencies

When there are two currencies and two central banks, the household of country

1 chooses B1
1t, B

2
1t and m1t to maximize (2.1) subject to the following budget

constraint

c1t +
M1t

P1t
+
B1
1t

P1t
+ et

B2
1t

P1t
+ � 1t (2.25)

=
p11t
P1t

y1t +
M1t�1

P1t
+R1t�1

B1
1t�1
P1t

+ etR2t�1
B2
1t�1
P1t

,

where M1t � 0 and c1t � 0. The exchange rate et is de�ned as the price

of one unit of the currency of country 2 in terms of the currency of country

1. The household�s holdings of bonds, domestic (B1
1t) and foreign (B

2
1t) with

nominal gross returns (R1t) for domestic and (R2t) for foreign bonds, can be

either positive or negative. The �rst-order condition (2.3) for country 1 is now

written as�
m1t

c1t

�1�d
= �R1tEt

"�
m1t+1

c1t+1

�1�d�
P1t
P1t+1

�#
(2.26)

�
m1t

c1t

�1�d
= �R2tEt

"�
m1t+1

c1t+1

�1�d�
P1t
P1t+1

��
et+1
et

�#
,

while condition (2.4) still applies. Condition (2.26) implies the uncovered

interest rate parity

R1t = R2tEt

�
et+1
et

�
. (2.27)

To solve the price index P1t, we again maximize consumption c1t =

(c11t)
a
(c21t)

1�a subject to total expenditure P1tc1t = p11tc
1
1t+etp

2
2tc

2
1t = Z1, which
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produces�
a

1� a

��
c21t
c11t

�
=

p11t
etp21t

. (2.28)

From condition (2.28) and the respective condition for country 2, we get that

c11t = aP1t
p11t
c1t, c21t = a P1t

etp22t
c1t, c12t = a etP2t

p11t
c2t and c22t = aP2t

p22t
c2t. Substituting

these into the consumption equations produces the domestic and foreign price

levels

P1t =
�
p11t
�a �

etp
2
2t

�1�a
, (2.29)

and

P2t =

�
1

et
p11t

�a �
p22t
�1�a

, (2.30)

respectively. Thus, the exchange rate is de�ned as

P1t
P2t

= et. (2.31)

The budget constraint of the central bank in country 1 changes from (2.12)

to

B1mt
P1t

+ v1t = R1t�1

�
B1mt�1
P1t

�
+
M1t �M1t�1

P1t
(2.32)

with the rebates paid to the domestic government de�ned as

v1t = (R1t�1 � 1)
B1mt�1
P1t

. (2.33)

The intertemporal budget constraint for the central bank of country 1 is now

written as

M1t�1 �R1t�1B1mt�1
P1t

=

1X
s=t

 
s�1Y
j=t

r�11j

!�
R1s � 1
R1s

m1s � v1s

�
. (2.34)

Analogous conditions apply to the central bank of country 2, while the gov-

ernment budget constraints are unaltered. Furthermore, the goods-market-

clearing conditions (2.16) do not change and the money-market condition

(2.17) disappears with the common central bank, whereas the bond-market
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condition (2.18) is divided into

B1
1t +B1

2t +B1mt = D1t and B2
1t +B2

2t +B2mt = D2t. (2.35)

There are no changes to other equations. The linearized household in-

tertemporal budget constraint (2.20), and therefore the solution for the change

in consumption (2.21) for the monetary union, still applies, but with household

wealth now written asW1t = R1t�1B
1
1t�1+etR2t�1B

2
1t�1+M1t�1. We next solve

for the price level change for �xed exchange rate regimes, including a regular

peg, a currency board and dollarization, and for more �exible exchange rate

regimes that incorporate a pure �oat, a crawling peg, or a managed �oat.

Fixed exchange rate regimes

ERM II here is considered as an arrangement where the exchange rate is

credibly �xed. The solutions for �xed exchange rate regimes naturally also

apply to countries which have a �xed rate regime during stage 1. A �xed

exchange rate, i.e. et = et+1 = e, implies that the price level changes of the

two countries cannot di¤er, i.e. eP1t
P 1

=
eP2t
P 2
, as linearizing the exchange rate

around the steady state yields eet
e
=

eP1t
P 1
� eP2t

P 2
. If country 2 (euro area) is

engaged in in�ation targeting with P 2t+1
P 2

= 1+ �2, then the steady state price

level change of country 1 (the accession country which now is a new Member

State) must also be P 1t+1
P 1

= 1 + �2. Furthermore, the interest rate parity

condition (2.27) implies that with a credibly �xed exchange rate, the interest

rates of the two countries cannot di¤er, i.e. R1t = R2t =
1+�2
�
.

Assuming that �scal policy is responsible in both countries, the procedure

applied in the previous sections produces (see Appendix)

eP1t
P 1

=
eP2t
P 2

) eet
e
= 0, (2.36)

which implies that the exchange rate is indeed credibly �xed when both con-

duct responsible �scal policies. If �scal policy is irresponsible in the accession

country and responsible in EMU, and assuming that the EMU price level is at

the steady state level, we get

eP1t
P 1

=
eet
e
= �

�
W 1

P 1

�e� 1t, (2.37)
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which can also be written as

eP1t
P 1

=
eet
e
=
h
R2

�
eB

2

1t�1 �B
1

2t�1

�
+D1

i�1 eD1t (2.38)

(see Appendix). Both equation (2.37) and (2.38) must equal zero for the

exchange rate to be credibly �xed. If not, the accession country may be forced

to exit the peg. In other words, irresponsible �scal policy is inconsistent with

a �xed exchange rate, which is in line with Canzoneri et al. (2001a), who note

that to be able to maintain a �xed peg, the central bank needs help from the

�scal authorities.17 18

All in all, there appears to be a paradox between the �ndings for the

ERM II and the common currency stages. If the exchange rate is credibly

�xed within the ERM II arrangement, the accession country is essentially

barred from having an irresponsible �scal policy. However, it may engage in

an irresponsible �scal policy once it adopts the common currency!

Tighter forms of a peg include the currency board arrangement and dol-

larization. Instead of equation (2.32), the central bank�s budget constraint for

the CBA country can be written as

e
B2
1mt

P1t
+ v1t = eR2t�1

�
B2
1mt�1
P1t

�
+
M1t �M1t�1

P1t
, (2.39)

where v1t = (R2t�1 � 1)e
B21mt�1
P1t

. Equation (2.39) re�ects the fact that the

domestic money supply has to be backed by foreign reserves, i.e. M1t�M1t�1
P1t

=

e
B21mt�B21mt�1

P1t
. Consequently, the bond-market equilibrium conditions (2.34)

become

B1
1t +B1

2t = D1t and B2
1t +B2

2t +B1mt +B2mt = D2t. (2.40)

If both countries conduct responsible �scal policies, the answer is again equa-

tion (2.36). Assuming that �scal policy in country 1 would be irresponsible,

while country 2 would be at the steady state price level, again produces equa-

17Aghevli et al. (1991) also �nd that a �xed exchange rate requires that a country be able
to maintain �scal discipline.
18The literature on currency crises supports this result. Krugman (1979) notes that in

�rst-generation currency crises, irresponsible �scal policy leads to increasing debt and �nally
to a currency crisis. Daniel (2001) argues that a currency crisis takes place when the �scal
authority lets the present value of primary surpluses, inclusive of seigniorage, di¤er from the
value of government debt at the �xed exchange rate. Corsetti and Mackowiak (2001), in
their study on size and timing of devaluations within the FTPL framework, �nd that real
debt acts as leverage. Devaluations are smaller when nominal liabilities are a larger fraction
of the total debt and long-term nominal debt helps the government delay the devaluation.
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tion (2.37), as well as

eP1t
P 1

=
eet
e
=
h
R2

�
eB

2

1t�1 �B
1

2t�1 + eB
2

1mt�1

�
+D1t

i�1 eD1t (2.41)

(details in Appendix). As changes in the exchange rate are impossible or

at least very di¢ cult in the CBA, equation (2.41) would have to equal zero.

Irresponsible �scal policies are thus inconsistent with the CBA arrangement.

Increasing debt would result in the loss of reserves, which would eventually lead

to the abandonment of the CBA. Hence, the CBA implies even tighter �scal

discipline on a country than a regular peg and irresponsible �scal policy is likely

to lead to a crisis faster in a CBA than in a regular peg. Indeed, authorities

committed to the CBA are likely to be also committed to the responsible �scal

policies required.19

Dollarization means replacing a country�s own currency fully with the cur-

rency of a foreign country, and thus abandoning the issue of domestic currency

altogether.20 The government budget constraints for both countries are af-

fected. The seigniorage revenues for country 1 disappear and the government

budget constraint for the dollarized country is thus written as

g1 +R1t�1

�
D1t�1

P1t

�
= � 1t +

D1t

P1t
, (2.42)

so that government 2 now bene�ts from increased seigniorage revenues. If

we assume that arbitrage applies, there is only one price level.21 Moreover,

the country risk premium is ignored and the interest rate parity continues to

apply, R1t = R2t, but we continue to separate bonds by countries. Thus, the

bond-market equilibrium conditions are written as

B1
1t +B1

2t = D1t and B2
1t +B2

2t +B2mt = D2t. (2.43)

and in addition there is a money market condition M2
1t +M2

2t = M2
t . If both

countries conduct responsible �scal policies, then the common price level is not

a¤ected by the �scal variables. However, if the dollarized country conducts an

irresponsible �scal policy, then the percentage change in the price level can be

19As noted by Edwards (2002) in relation to the Argentine case, the existence of a currency
board does not �force�politicians to run a prudent �scal policy and moreover, a super-�xed
exchange rate regime is not on its own a solution to a country�s macroeconomic problems.
20Speci�cally, this is o¢ cial dollarization as opposed to uno¢ cial dollarization, whereby

domestic residents at least partly rely on a foreign currency in their domestic transactions.
Uno¢ cial dollarization is typically a reaction to high domestic in�ation levels.
21In practice, the countries may not share the same price level.
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de�ned as (see Appendix)

ePt
P
=
eD1t

D1

, (2.44)

which is the same as equation (2.24) for the monetary union case. Hence, a

rise in the level of debt of the dollarized country raises the common price level

of both countries. From the viewpoint of the other countries using the dollar,

dollarization of a country conducting irresponsible �scal policies is thus not

desirable.

As there is no exchange rate constraint, dollarization does not prevent

irresponsible �scal policies in the same manner as e.g. the currency board.

Indeed, Fatás and Rose (2001) �nd in their empirical study that dollarization

is associated with higher spending, while currency boards are characterized

with �scal restraint. However, in practice irresponsible �scal policy may force a

country to abandon dollarization eventually as debt simply becomes too large.

Therefore, even though dollarization, as such, does not impose responsible

�scal policy, it promotes responsible policies by making it very di¢ cult - not

to mention costly - to reverse the dollarization. The price level rise caused by

irresponsible �scal policy in the dollarized country may also a¤ect the exchange

rate of the dollar, even though it is assumed that the dollarized country is small

relative to the US, or in case of euroization, the euro area.

Floating exchange rate regimes

In a pure �oat, both central banks are assumed to conduct a monetary

regime of in�ation targeting. The in�ation target for the accession country is

determined as P1t+1
P1t

= 1+�1, while that of the monetary union is
P2t+1
P2t

= 1+�2.

The relative interest rates are thus R1t =
1+�1
�
and R2t =

1+�2
�
. The uncovered

interest rate parity implies that the steady state change in the exchange rate

can be determined as

et+1
e
=
1 + �1
1 + �2

, (2.45)

which implies a trend appreciation or depreciation of the exchange rate, if

�1 6= �2.

Assuming that �scal policy is responsible in both countries gives for the

price level change in country 1 (see Appendix)

eP1t
P 1

=
eP2t
P 2

) eet
e
= 0. (2.46)
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Therefore, if both countries conduct responsible �scal policies, there are no

deviations from the steady state path of the exchange rate. When the accession

country conducts irresponsible �scal policy and assuming that the monetary

union is in a steady state, we get (see Appendix)

eP1t
P 1

=
eet
e
=
�
eR2B

2

1t�1 �R1B
1

2t�1 +D1

��1 eD1t, (2.47)

i.e. the price level of country 1 would rise proportionally to the rise in the

level of debt, the proportion depending on the steady state net foreign interest

payments plus the steady state debt of country 1. The price level rise of country

1 implies a nominal exchange rate depreciation. Thus, a �exible exchange rate

absorbs the price level rise and therefore sets no constraints on �scal policy.

With a crawling peg regime, the central bank of the accession country

targets a speci�c periodic rate of change for the exchange rate, de�ned here as
et+1
et
= 1 + �1, while the central bank of the monetary union still has in�ation

targeting. Thus, in the steady state�
P 1t+1

P 1

�
= (1 + �1) (1 + �2) . (2.48)

Moreover, the uncovered interest rate parity implies

R1t =

�
1 + �2
�

�
(1 + �1) . (2.49)

The solution is the same as for the pure �oat with in�ation targeting.

In a managed �oat, the central bank has a certain (often unannounced)

target path for the exchange rate. As the other central bank is engaged in

in�ation targeting, the solution for a managed �oat is similar to that of a

pure �oat with in�ation targeting. Hence, the more �exible regimes are able

to absorb the e¤ects of irresponsible �scal policy. Irresponsible �scal policy

implies only that the central bank may not meet its monetary policy targets.

2.3.3 E¤ect of EMU entry announcement

As the public has rational expectations, it can be assumed that the knowledge

of the upcoming EMU entry already a¤ects the price level. To determine the

e¤ects, the �rst-order conditions (2.4) and (2.26) are here linearized around
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the common currency steady state

em1t

mEMU

=
ec1t
cEMU

(2.50)

(1� d)

� em1t

mEMU

� ec1t
cEMU

�
= (1� d)

� em1t+1

mEMU;t+1

� ec1t+1
cEMU;t+1

�
(2.51)

+
eP1t

PEMU

�
eP1t+1

PEMU;t+1

,

where the overbars indicate EMU steady state values in period t (for steady

states that di¤er from those of period t, the period is noted), and tildes denote

deviations from the EMU steady state. Equations (2.50) and (2.51) imply that

eP1t
PEMU

=
ePt+1

PEMU;t+1

) P1t � PEMU

PEMU

=
P1t+1 � PEMU;t+1

PEMU;t+1

(2.52)

) P1t+1
P1t

=
PEMU;t+1

PEMU

= 1 + �EMU .

Hence, the accession country�s price level jumps at the time of the announce-

ment and continues thereafter at the EMU steady state level. In other words,

accession countries should align their monetary policies with those of the EMU.

For example, an in�ation-targeting accession country should set its in�ation

target similar to that of EMU when it announces its future intention to adopt

the common currency. Furthermore, to achieve these targets, it should conduct

responsible �scal policies in accordance with the Maastricht criteria.

2.4 Conclusions

Several Central and Eastern European countries will adopt the euro in the

near future. Their readiness for euro area membership will be tested based

on the Maastricht criteria, which include a two year participation in the Ex-

hange Rate Mechanism ERM II. Before that, no restrictions are placed on the

choice of exchange rate regime. Besides the requirement of holding a �xed

exchange rate for two years, the criteria on price level stability and public �-

nances are considered to be the greatest challenges for these countries that are

still catching-up to the current euro area. This study attempts to provide a

picture of exchange rate strategies that would facilitate convergence in the new

Member States in the run-up to EMU, and of the requirements for successful
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participation in the ERM II and the euro area.

The Fiscal Theory of the Price Level, despite severe criticisms, seems an

appropriate way to combine aspects of the exchange rate regime choice and

nominal convergence. In fact, while no incontestable proof of the existence

of the so-called �scal dominant regimes has been presented, this may be at-

tributable to several factors. In this study, it was shown that irresponsible

�scal policies are inconsistent with �xed exchange rate regimes, while in ear-

lier literature it has been illustrated how irresponsible �scal policy may lead to

a currency crisis. On the other hand, governments appear to adjust their �scal

policy when debt becomes too large. Thus, it seems appropriate to conclude,

as did Christiano and Fitzgerald (2000), that the �scal dominance assumption

is not a good characterization of policy at all times and places. Nevertheless,

it may be a useful characterization of actual policies in certain contexts.

The analysis in this study shows that the price level is a¤ected by irre-

sponsible �scal policy in all exchange rate regimes, while the price level is

una¤ected by �scal variables when policy is responsible. Indeed, there is no

exchange rate regime that would in itself impose �scal policy responsibility.

Thus, the choice of the exchange rate regime is closely linked to the general

level of commitment of the authorities. The credibility of responsible policies

may be enhanced by a commitment to a more �xed exchange rate regime,

while the e¤ects of irresponsible �scal policy will be re�ected in more �exible

regimes as changes to the nominal exchange rate.

In a monetary union, the price level is a¤ected by irresponsible �scal policy

because the rise in the debt of just one member country raises the common price

level throughout the union. In other words, the central bank loses control over

the price level and the in�ation target will not be achieved without help from

the �scal authorities. This result is in line with Bergin (2000) and Canzoneri et

al. (1998a, 2001a). In EMU this should however be prevented by the Stability

and Growth Pact. Ballabriga and Martinez-Mongay (2002) have indeed shown

that the �rst years of EMU have been characterized by a monetary dominant

regime.

Paradoxically, irresponsible �scal policy will not be possible during the

ERM II stage if the exchange rate is credibly �xed within the arrangement.

According to the results, ERM II should force the participating countries to

conduct responsible �scal policies and thus bring price level changes in line

with those of the euro area, as irresponsible �scal policy is inconsistent with

a credibly �xed exchange rate. The results formally con�rm the �nding of

Canzoneri et al. (1998a, 2001a) that a currency peg is simply not sustainable

if �scal policy is non-Ricardian. The central assumption for the ERM II is
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thus that the exchange rate is credibly �xed within the ERM II, which may

not be the case considering the current �exible arrangement.

Presently, there are several exchange rate regimes in place in the accession

countries. In general, �xed exchange rate regimes imply more responsible �scal

policies, as exiting the regime is often very costly. In more �exible regimes,

responsible policies are not a strict requirement, because the exchange rate can

adjust. Here, irresponsible policies only mean that the central bank may not

meet its goals. It could be assumed that regimes tighter than a standard peg,

e.g. currency boards and dollarization (euroization), set even higher demands

for �scal policy to be responsible, as exiting these regimes is extremely di¢ cult.

The results however show this to be the case only for the currency board,

as maintaining a currency board indeed requires responsible �scal policies.

Thus, the currency board seems appropriate to function within the ERM II

arrangement. The case for euroization is less clear. The results show that

irresponsible �scal policy in the euroized country might raise the price level

also in the euro area. In any case, the EU has ruled out the possibility.

What exchange rate regime should a euro area aspirant then choose ac-

cording to this analysis? Countries aiming for a stable nominal exchange rate

need to conduct responsible �scal policy, while countries unable to commit to

responsible �scal policy should probably not commit to a �xed exchange rate

either. Indeed, Woodford emphasizes that a suitable �scal policy commitment

is an essential part of a policy framework to achieve macroeconomic stabil-

ity, in addition to a suitable monetary policy commitment (Woodford 2003,

317). On the one hand, abandoning a �xed regime may be costly but on the

other hand, nominal exchange rate adjustment will also involve adverse conse-

quences. Countries with responsible �scal policies, moreover, may enhance the

credibility of their policies by committing to a �xed regime. Nevertheless, it

should not be forgotten that �scal policy responsibility/irresponsibility is only

one factor in the determination of an appropriate exchange rate regime.

In practice the CEECs have preferred a stable exchange rate in their poli-

cies, as in the beginning of the transition, several countries chose a �xed ex-

change rate regime, although with di¤ering degrees of �exibility. When the

exchange rate has not been technically pegged, it has still functioned as an

implicit policy anchor. Moreover, �oating may not be an option for small

economies with small foreign exchange markets, as this could result in exces-

sive volatility of the exchange rate. Changes in regimes have been numerous,

which - according to Corker et al. (2000) - can be attributed to progress with

disin�ation and pressure from capital �ows.

Fiscal responsibility should be enforced also by the Maastricht criteria,
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which require besides �scal responsibility also price stability from the coun-

tries aiming to adopt the euro. Undeniably, the Maastricht criteria are not

o¢ cially on the table until the ERM II stage. Furthermore, it is important

that real convergence advances so that the smooth functioning of EMU is en-

sured. Responsible �scal, monetary and exchange rate policies should therefore

not be viewed solely as methods to gain euro area membership, but rather as

permanent policies.

Further research in the area of the �scal determinants of in�ation is clearly

needed. One possible topic could be the empirical examination of the rela-

tionship between �scal variables and crisis indicators. The amount of data

available for CEECs is constantly increasing, which will facilitate empirical

analyses in the future. Another line of research could focus on the relationship

between the results from this research and other determinants in choosing an

appropriate exchange rate regime.
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Appendix

Monetary union

The linearized �rst-order conditions (2.3), (2.4) and (2.5) are

ec21t
c21
� ec11t
c11
=
ep1t
p1
� ep2t
p2

(2.53)

(1� d)

� em1t

m1

� ec1t
c1

�
= (1� d)

� em1t+1

m1t+1

� ec1t+1
c1t+1

�
+
ePt
P t

�
ePt+1
P t+1

(2.54)

em1t =

�
1� d

d

��
Rt

Rt � 1

�ec1t. (2.55)

From conditions (2.54) and (2.55) we get that ePt
P t
=

ePt+1
P t+1

. Imposing this and

condition (2.55) on equation (2.20), we can solve for current consumption

(equation (2.21) in the text).

Two results used here (as well as later on) are the goods markets clearing

condition that joint consumption is constant ec1t + ec2t = 0 and the condition

stating that ep1t
p1
=

ep2t
p2
=

ePt
P
.

Proof (ec1t + ec2t = 0):
c1t =

p1t
Pt
c11t +

p2t
Pt
c21t and c2t =

p1t
Pt
c12t +

p2t
Pt
c22t (2.56)

ec1t + ec2t =

"ep1s
P
�
�
p1

P

� ePs
P

!#�
c11 + c12

�
+
p1

P

�ec11t + ec12t� (2.57)

+

"ep2s
P
�
�
p2

P

� ePs
P

!#�
c12 + c22

�
+
p2

P

�ec21t + ec22t�
=

"
a

�ep1t
p1

�
+ (1� a)

�ep2t
p2

�
�
ePt
P

#
(c1 + c2)

= 0,

as linearizing equation (2.6) produces

ePt
P
= a

�ep1t
p1

�
+ (1� a)

�ep2t
p2

�
. (2.58)

Proof ( ep1t
p1
=

ep2t
p2
=

ePt
P
):

Imposing c11t = aPt
p1t
c1t, c21t = (1�a)Ptp2t c1t, c

1
2t = aPt

p1t
c2t and c22t = (1�a)Ptp2t c2t
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on the goods market clearing conditions (2.16) and linearizing produces

a

" ePt
P
� ep1t
p1

!�
P

p1

�
(c1 + c2) +

P

p1
(ec1t + ec2t)# = 0 (2.59)

and

(1� a)

" ePt
P
� ep2t
p2

!�
P

p2

�
(c1 + c2) +

P

p2
(ec1t + ec2t)# = 0, (2.60)

which imply that

ep1t
p1
=
ep2t
p2
=
ePt
P
. (2.61)

The �scal rule for country 1 implies that Et
1P
s=t

�s�t (e� 1s) = e� 1t, while for
country 2

1X
s=t

�s�t (e� 2s) = R

" eD2t�1

P
�
�
D2t�1

P

� ePt
P

!#
+

1X
s=t

�s�t (ev2s) (2.62)

by de�nition of its �scal policy and the linearized government intertemporal

budget constraint (2.11), where the last term is solved from the linearized

central bank intertemporal budget constraint (2.15)

1X
s=t

�s�t (ev2s) = !2

"
R
eBmt�1

P
�
fMt�1

P
+

�
M t�1

P
�R

Bmt�1

P

� ePt
P

!#
. (2.63)

Substituting these into equation (2.22) we arrive at equation (2.23) in the text.

To get equation (2.24), we de�ne

1X
s=t

�s�t (e� 1s) = e� 1t = R

" eD1t�1

P
�
�
D1t�1

P

� ePt
P

!#
�
eD1t

P
(2.64)

+

�
D1

P

� ePt
P

!
� (ev1t)

by description of �scal policy in country 1 and the government linearized �ow

budget constraint (2.9), where the rebates are de�ned according to equation

(2.13).

Verifying that the steady state exists: The household intertemporal budget
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constraint (2.8) in the steady state is

W 1

P
=

1

1� �

�
c1 + � 1 +

R� 1
R

m1 �
p1

P
y1

�
. (2.65)

Together with the steady state �rst-order condition (2.4)

m1 =

�
1� d

d

��
R

R� 1

�
c1, (2.66)

it allows us to solve consumption

c1 = d

�
(1� �)

W 1

P
+
p1

P
y1 � � 1

�
. (2.67)

The steady state government budget constraint for both countries can be writ-

ten as

� 1 = � 2 = g1 � v1 +
(1� �)

�

D1

P
, (2.68)

which leads to the same equation for the �ow budget constraint (2.9) and the

intertemporal budget constraint (2.11) and thus for responsible and irrespon-

sible policies alike. The central bank rebates are solved from the central bank

equations (2.13) and (2.15), which give

v1 = !1

�
R� 1
R

m� (1� �)

�
M t�1

P
�R

Bmt�1

P

��
= !1v (2.69)

v2 = !2v. (2.70)

Adding the consumption functions of both countries, substituting equations

(2.68), (2.69) and (2.70) and imposing the goods-market-clearing conditions

(2.16) gives

c1 + c2 =
p1

P

�
c11 + c12

�
+
p2

P

�
c21 + c22

�
(2.71)

+(1� �)
W

P
+
(1� �)

�

Bm

P
� (1� �)

�

�
D1

P
+
D2

P

�
� (1� �)

�

M

P

=
p1

P

�
c11 + c12

�
+
p2

P

�
c21 + c22

�
.
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Two currencies

Linearized �rst-order conditions (2.26) for country 1 are

(1� d)

� em1t

m1

� ec1t
c1

�
= (1� d)

� em1t+1

m1t+1

� ec1t+1
c1t+1

�
(2.72)

+
eP1t
P1
�
eP1t+1
P 1t+1

+
eet+1
et+1

� eet
e
,

which, together with the equation for country 2 and the de�nition of the ex-

change rate, give for all exchange rate regimes that
eP1t+1
P 1t+1

=
eP1t
P 1
:

Fixed exchange rate regimes

Regular peg: The consumption equation (2.21) still applies, because from

the goods market clearing conditions we get that ep11s
p11
=

eP1s
P 1

and ep22s
p22
=

eP2s
P 2
.

Assuming that both countries have a responsible �scal policy - substituting

equation (2.62) and (2.63), where Pt now refers to each country�s own price

level, in the consumption equation of both countries - and imposing the goods

market clearing condition ec1t + ec2t = 0, produces eP1t
P 1

! 
e
B
2

1t�1

P 1
�
B
1

2t�1

P 1

!
=

 eP2t
P 2

! 
B
2

1t�1

P 2
� 1
e

B
1

2t�1

P 2

!
, (2.73)

which gives equation (2.36) in the text. Assuming that country 1 has an irre-

sponsible �scal policy and country 2 a responsible �scal policy, equations (2.62)

and (2.63) substituted in the consumption equation of country 2 produces, as

joint consumption is constant, eP1t
P 1

!
d

�
W 1

P 1

�
=

 eP2t
P 2

!
R2

 
B
2

1t�1

P 2
�
eB

1

2t�1

P 2

!
� de� 1t (2.74)

and substituting further equation (2.64), where Pt now refers to the price level

of country 1, here  eP1t
P 1

!
d

"
R2

 
B
2

1t�1

P 2
�
B
1

2t�1

P 1

!
+
D1t

P 1

#
(2.75)

=

 eP2t
P 2

!
R2

 
B
2

1t�1

P 2
�
B
1

2t�1

P 1

!
+ d

eD1t

P 1
.

Then assuming that country 2 is in a steady state eP2t
P 2

= 0, we arrive at

equations (2.37) and (2.38) in the text.
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Currency board: Assuming that both countries have a responsible �scal

policy, substituting equations (2.62) and (2.63) in the consumption equations

and imposing the goods-market-clearing condition ec1t + ec2t = 0, produces eP1t
P 1

! 
e
B
2

1t�1

P 1
�
B
1

2t�1

P 1
+ e

B
2

1mt�1

P 1

!
(2.76)

=

 eP2t
P 2

! 
B
2

1t�1

P 2
� 1
e

B
1

2t�1

P 2
+ e

B
2

1mt�1

P 1

!
,

which gives again equation (2.36) in the text. Assuming that country 1 has

an irresponsible and country 2 a responsible �scal policy, equations (2.62) and

(2.63) again substituted in the consumption equation of country 2 gives, as

joint consumption is constant, eP1t
P 1

!
d

�
W 1

P 1

�
=

 eP2t
P 2

!
R2

 
B
2

1t�1

P 2
�
eB

1

2t�1

P 2
+ e

B
2

1mt�1

P 1

!
�de� 1t, (2.77)

which equals equation (2.37), when it is assumed that eP2t
P 2
= 0. Substituting

further equation (2.64) in equation (2.77) gives eP1t
P 1

!
d

"
R2

 
B
2

1t�1

P 2
�
B
1

2t�1

P 1
+ e

B
2

1mt�1

P 1

!
+
D1t

P 1

#
(2.78)

=

 eP2t
P 2

!
R2

 
B
2

1t�1

P 2
�
B
1

2t�1

P 1
+ e

B
2

1mt�1

P 1

!
+ d

eD1t

P 1
.

If it is then assumed that eP2t
P 2
= 0, we get

eP1t
P 1

=
�
W 1 �R2D1t�1 +D1

��1 eD1t, (2.79)

which is the same as equation (2.41) in the text.

Dollarization: Households maximize (2.1) with regard to B1
1t, B

2
1t and m2t

subject to

c1t +
M2
1t

Pt
+
B1
1t

Pt
+
B2
1t

Pt
+ � 1t (2.80)

=
p1t
Pt
y1t +

M2
1t�1
Pt

+R1t�1
B1
1t�1
Pt

+R2t�1
B2
1t�1
Pt

.

Assuming that country 1 has an irresponsible �scal policy and country 2 a

responsible �scal policy and substituting equations (2.62) and (2.63) in the
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consumption equation of country 2 gives, as joint consumption is constant, ePt
P

!
= �R2

�
D1t�1

P

�e� 1t. (2.81)

Further substituting equation (2.64) here gives equation (2.44) in the text.

Floating exchange rate regimes

Assuming both countries have a responsible �scal policy, substituting equa-

tions (2.62) and (2.63) in the consumption equations and imposing the goods-

market-clearing condition ec1t + ec2t = 0 produces eP1t
P 1

! 
R2
B
2

1t�1

P 2
�R1

B
1

2t�1

P 1

!
=

 eP2t
P 2

! 
R2
B
2

1t�1

P 2
�R1

B
1

2t�1

P 1

!
,

which gives equation (2.46) in the text. Assuming that country 1 has an

irresponsible �scal policy and country 2 a responsible �scal policy, equations

(2.62) and (2.63) again substituted in the consumption equation of country 2

gives us (as joint consumption is constant) eP1t
P 1

!
d

�
W 1

P 1

�
=

 eP2t
P 2

! 
R2
B
2

1t�1

P 2
�R1

B
1

2t�1

P 1

!
� de� 1t, (2.82)

which gives equation (2.37), assuming that eP2t
P 2
= 0: Further substituting equa-

tion (2.64) in equation (2.82) gives eP1t
P 1

!
d

 
R2
B
2

1t�1

P 2
�R1

B
1

2t�1

P 1
+
D1t

P 1

!
(2.83)

=

 eP2t
P 2

! 
R2
B
2

1t�1

P 2
�R1

B
1

2t�1

P 1

!
+ d

eD1t

P 1
,

which, assuming that eP2t
P 2
= 0, yields equation (2.47) in the text.
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3 Productivity Di¤erentials and the External Balance

in ERM II

3.1 Introduction

External imbalances are an often voiced concern when the economic develop-

ment in the new EU Member States is discussed. E.g. in connection with the

ERM II entry of Estonia and Lithuania in June 2004, the EU pointed to the

reduction of the current account de�cits as a major policy challenge (Euro-

pean Union 2004). Even though there are no convergence criteria relating to

the external balance, this is still an essential part of the convergence process.

Thus, the topic is likely to surface in the discussions preceding the adoption

of the euro by the new Member States.

Convergence has always been a much discussed aspect of European uni�-

cation, particularly in the monetary union context. There are both fast and

slow growth countries already in the current EMU and in the future enlarged

monetary union, growth di¤erentials are likely to be even more pronounced, as

the convergence process is still on-going in the new Member States. Moreover,

the Balassa-Samuelson proposition - which originates from Balassa (1964) and

Samuelson (1964) - stipulates that faster productivity growth in the traded

than in the non-traded goods sector results in a rise of the price of the non-

traded good and a trend appreciation of the real exchange rate which in �xed

exchange rate regimes is visible as higher in�ation.22 This implies that in�ation

di¤erentials are going to be a prominent feature of the future EMU.

Indeed, the Balassa-Samuelson framework forms a good basis for examining

convergence related questions. Begg et al. (2003) have con�rmed the presence

of the Balassa-Samuelson premises among the �ve CEECs - the Czech Repub-

lic, Hungary, Poland, Slovenia and Estonia - namely that labour productivity is

indeed growing faster in the traded (industry) than in the non-traded (services)

sector, wages tend to be equalized between sectors and that prices of services

have been rising faster than the producer price index. Nevertheless, they limit

their research on the real exchange rate appreciation and the consequences for

ERM II participation.

Much of the research on the euro area enlargement has indeed focused on

the Balassa-Samuelson e¤ect. The focus in these studies has, however, been on

the implications for the use of a �xed exchange rate policy, meeting the Maas-

22The size of the Balassa-Samuelson e¤ect has been estimated in di¤erent studies to be 0-2
percent per year. (See e.g. European Commission (2004) and Mihaljek and Klau (2003)).
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tricht criteria or the estimation of equilibrium exchange rates. In general, the

implications of the Balassa-Samuelson e¤ect in an intertemporal framework

appear to have gained less attention. The Balassa-Samuelson framework ap-

pears suitable also for examining the e¤ects of continued fast growth on a

country�s external balance.

In the current study, the aim is to construct a framework that is suited for

analyzing convergence and growth related questions in small open economies

that have a �xed exchange rate regime with a monetary union. Both the home

economy as well as the monetary union produce a traded and a non-traded

good using labour as the only input. It will be assumed that growth di¤eren-

tials stem from di¤erences in productivity growth, i.e. the home economy will

experience faster productivity growth in its traded than its non-traded goods

sector, consistent with the Balassa-Samuelson tradition.

The numerical analysis in this study focuses on the Baltic states that �rst,

have a tradition with �xed exchange rates and second, can be considered as

front-runners in euro adoption. Furthermore, questions of the sustainability

of the external balance have been raised particularly with regard to the Baltic

states. Recently concerns over su¢ cient �scal discipline in Latvia and Lithua-

nia have also been brought up.23 For the Central European Countries, sound

public �nances pose a major challenge on the way to euro adoption. The fo-

cus of this paper will be on external sustainability, leaving �scal sustainability

questions for future work.

The remainder of the paper is divided into three Sections. Section 2

presents the theoretical model and its solution. Then in Section 3 numerical

methods are employed to be followed by a discussion of the results, possible

policy implications and directions for future work. Section 4 concludes.

3.2 The Model

The model is a fairly standard small open economy model where the home

economy pegs its currency to the currency of a monetary union and thus takes

the interest rate as exogenous. The construction of the production side follows

Montiel (1999). There is a two-sector production structure with traded and

non-traded sectors, which use labour as the only input.

The formulation of the household�s problem to some extent follows Obstfeld

23E.g. the European Central Bank (ECB 2004) notes that implementation of a sound
�scal consolidation path is essential for achieving a high degree of sustainable convergence
in Latvia and Lithuania.
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and Rogo¤ (2000) and Benigno and Thoenissen (2003).24 The household side

of the model is described by a money-in-the-utility function formulation and

an endogenous labour supply. The model employs an endogenous discount

rate in line with Scmitt-Grohé and Uribe (2003) to induce stationarity into

the small open economy model.

The �rst section explains the structure of the model starting with the pro-

duction side, followed by the household�s problem and �nally the government

and central bank formulations. In the second section, the model is solved

analytically.

3.2.1 Structure of the Model

Production

The home economy has a two-sector production structure with traded and

non-traded sectors. As the home economy is a small open economy, it takes

the price of the traded good as given. There is no capital in the model. Output

in the two sectors, YT and YN respectively, is produced using a �xed sector

speci�c factor and labour, which is assumed to be internationally immobile but

able to migrate between the two sectors. The Cobb-Douglas type production

function has decreasing returns to scale in the variable factor, labour. The

production functions for the traded and non-traded sectors are written as

YT = ATL
�
T (3.1)

and

YN = ANL
�
N , (3.2)

where the subscript T denotes the traded sector and N the non-traded sector.

AT and AN are the productivities in the traded and non-traded sectors respec-

tively, while LT and LN denote labour employed in the two sectors. � and �

are the labour elasticities in the production functions.

24The parameterization of the model would also allow the relative size of the country
to be varied. The home economy produces a continuum of di¤erentiated traded goods
indexed on the interval [0; n], where n is the relative measure of country size. The foreign
economy�s traded goods are indexed on the interval (n; 1]. In addition, each country produces
a continuum of di¤erentiated non-traded goods, indexed on the interval [0; n] for home and
on (n; 1] for foreign. In each country, there is a continuum of households, with population
size normalized to the range of traded goods.
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Pro�t maximization gives the �rst-order conditions

ATF
0 (LT ) = �ATL

��1
T =

W

PT
(3.3)

and

ANG
0 (LN) = �ANL

��1
N =

W

PN
, (3.4)

where W is the nominal wage common to both sectors and PT and PN are

the prices of the traded and non-traded goods, respectively. (3:3) and (3:4)

state that the marginal product of labour must equal the real wage, de�ned in

terms of the respective price of both sectors.25 This allows the sectoral labour

demands to be written as a function of wage and the sector price:

LT (PT ;W ) =

�
W

�PTAT

� 1
��1

=

�
w

�AT

� 1
��1

(3.5)

for the traded sector and

LN (PN ;W ) =

�
W

�PNAN

� 1
��1

=

�
w

�pAN

� 1
��1

(3.6)

for the non-traded sector, where w is the real wage in terms of the price of the

traded good and p = PN
PT
the relative price of the non-traded good.

Finally, it is assumed that the productivity in the traded sector follows the

�rst-order autoregressive process:

ATt � AT = �
�
ATt�1 � AT

�
+ �AT ; � 2 (0; 1) (3.7)

where AT is the steady state level of productivity that ATt converges to -

this could be assumed to be the monetary union level - and �AT is distributed

NIID (0; �2). Thus, the rate at which the economy converges to the steady

state, i.e. monetary union, level is 1 � �, i.e. 1 � � of any di¤erence between

ATt and AT tends to disappear in each period, absent any shocks.

Household

Households consume both the home and foreign traded goods as well as the

domestic non-traded good. The households in the two countries have identical

preferences and the representative household i maximizes the following utility

25(3:3) and (3:4) also give the shares of labour income in total production: WLT
PTYT

= � in

the traded sector and WLN
PNYN

= � in the non-traded sector.
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function:

U i
t = E0

1X
t=0

�t

"
logCi

t + � log
M i

t

Pt
� �

(Lit)
1+!

1 + !

#
(3.8)

�0 = 1

�t+1 = �
� bCt; bmt; bLt� �t,

where Ci
t denotes the level of consumption at period t for household i and

M i
t

Pt
the real money holdings. The household labour supply Lit is divided be-

tween labour supplied to the traded and non-traded goods sectors, where the

household is indi¤erent between supplying labour to either sector. E0 is the

mathematical expectation operator, given information at time 0 and �t the

discount factor. � and � are scale parameters, while ! is the inverse of the

labour supply elasticity, i.e. 1
!
is the Frisch elasticity of the labour supply.26

To induce stationarity into the small open economy model, an endogenous

discount factor is used.27 As pointed out by Obstfeld (1990) the use of an en-

dogenous time preference avoids the �sometimes troublesome non-convergence

and hysteresis implied by constant time preference�, while producing otherwise

similar behaviour, at least in qualitative terms, to the standard model.28 The

discount factor employed in this analysis is a simpli�ed speci�cation of Uzawa

preferences, the most common form of an endogenous discount factor. The

simpli�ed version induces stationarity in the same manner as the standard

one but is computationally much simpler.29 In line with Schmitt-Grohé and

26The Frisch elasticity is de�ned as the elasticity of labor supply with respect to wage,
holding the marginal utility of consumption constant.
27As noted by Obstfeld (1990), a constant time preference rate results in either an indeter-

minate global distribution of wealth or in the economy with the lowest time-preference rate
eventually owning all of the world�s outside wealth. It is standard to eliminate this source
of dynamics by assuming that the subjective discount rate equals the real rate of interest
(Schmitt-Grohé and Uribe 2003, 164). The problems related to the standard model could
also be avoided by assuming an overlapping-generations structure but as noted by Obstfeld
(1990), this could unnecessarily complicate the analysis.
28Schmitt-Grohé and Uribe (2003) examine several techniques for inducing stationarity

of the equilibrium dynamics in the small open economy model (two versions of endogenous
discount factor, a debt-contingent interest rate premium, portfolio adjustment costs and
complete asset markets) and examine the extent to which these stationarity-inducing tech-
niques a¤ect the equilibrium dynamics at business cycle frequencies. They �nd that once
all models are made to share the same calibration, their quantitative predictions regarding
the behavior of key macroeconomic variables are virtually identical.
29The Uzawa type preferences use a subjective discount factor assumed to be decreasing

in consumption, i.e. agents become more impatient the more they consume. Obstfeld
(1990) also shows that impatience to consume increases as actual consumption rises. If
fact, the assumption is necessary for convergence of the in�nite-horizon optimal saving plan
to a constant long-run consumption level. If this assumption is not met, i.e. impatience
to consume would decrease as actual consumption increases, individual optimum may not
exist.
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Uribe (2003), the discount factor is assumed to depend on the per capita levels

of consumption bCt, real money balances bmt and labour supply bLt, which the
representative household takes as given.

The real consumption index C takes a Cobb-Douglas form de�ned as

C =
C
TC

1�
N

 (1� )1�
, (3.9)

where CT and CN are the two consumption indices, which refer to the con-

sumption of traded and non-traded goods, respectively.  is the preference pa-

rameter, which indicates the weight that the household puts on traded goods,

i.e.  is also the share of total expenditure allocated to the consumption of

traded goods. Money is de�ated by a consumption-based price index that

corresponds to the Cobb-Douglas consumption index speci�ed above:

P = P 
TP

1�
N . (3.10)

Consumption of traded goods is further divided into consumption of home and

foreign traded goods with � denoting the share of home-produced traded goods

in traded goods consumption:

CT =
C�
HC

1��
F

�� (1� �)1��
, (3.11)

which implies the price sub-index for traded goods

PT = P �
HP

1��
F . (3.12)

The law of one price is expected to hold for traded goods:

PT = "P �T , (3.13)

i.e. PH = "P �H and PF = "P �F , where " is the nominal exchange rate (the home

currency price of foreign currency).

The foreign utility function is analogous to the home one, except that home

money is held only by home households and foreign money only by foreign

households. The de�ator for foreign money balances can be written as

P � = (P �T )
 (P �N)

1� (3.14)
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and the price sub-index for traded goods

P �T = (P
�
H)

� (P �F )
1�� . (3.15)

Finally, the real exchange rate is de�ned as

P

P �
=

�
PT
"P �T

� �
PN
"P �N

�1�
=
1

"

�
PN
P �N

�1�
. (3.16)

Maximizing equation (3:9) given total expenditure measured in traded

goods Z � CT + pCN , where p = PN
PT
is the relative price of the non-traded

good, gives the household�s demand for traded goods

CT = P 0C, (3.17)

and for non-traded goods

CN = (1� )
P 0

p
C, (3.18)

where P 0 is de�ned as the price index in terms of the price of the traded good

P 0 = P
PT
= p1�. The demand for traded goods can be decomposed into

CH = �
PT
PH

CT = �
P

PH
C (3.19)

CF = (1� �)
PT
PF

CT = (1� �) 
P

PF
C (3.20)

using equation (3:11).

The period budget constraint of the home representative household i in

terms of the price of the traded good is

Ci
T t + ptCNt +

M i
t

PTt
+
Bi
Ht

PTt
+ "t

Bi
F t

PTt
+ P 0t� t (3.21)

=
Wt

PTt
Lit +

M i
t�1
PTt

+Rt�1
Bi
Ht�1
PTt

+ ft�1R
�
t�1

Bi
F t�1
PTt

+
�Tt
PTt

+
�Nt
PTt

where � t is the taxes paid to the home government. Bi
Ht is the nominal holdings

of the home government bond at the end of period t that pay a nominal gross

interest Rt, which is de�ned by Rt = 1 + it, where it is the nominal interest

rate of home currency loans between t and t+1. Similarly, Bi
F t is the nominal

holdings of the foreign government bond that pay a nominal gross interest R�t .

ft�1 is the forward exchange rate determined in period t� 1. �Tt and �Nt are
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the pro�ts paid to the household by the traded and non-traded sector �rms,

which are de�ned as

�T = PTYT �WLT and �N = PNYN �WLN , (3.22)

respectively.

The budget constraint can also be written in the more familiar form in

terms of total consumption:

PtC
i
t +M i

t +Bi
Ht + "tB

i
F t + Pt� t (3.23)

= WtL
i
t +M i

t�1 +Rt�1B
i
Ht�1 + ft�1R

�
t�1B

i
F t�1 +�Tt +�Nt

given the de�nition of the price level indicated by equation (3:10). In equilib-

rium, taking into consideration the de�nition of �rm pro�ts and rearranging,

equation (3:21) can be written in intertemporal form as

Bi
Ht�1 + "t�1B

i
F t�1 +M i

t�1
PTt�1

=

1X
s=t

 
sY
j=t

(1 + rj)
�1

!
(Ci

Ts (3.24)

+psC
i
Ns + P 0s� s +

rs
PTs=PTs�1

M i
s�1

PT;s�1
� YTs � psYNs),

where Bi
Ht�1+ "t�1B

i
F t�1+M

i
t�1 is the nominal beginning of period household

wealth and rt is the real rate of return on bonds de�ned in terms of traded

goods:

(1 + rt�1) = Rt�1
PTt�1
PTt

. (3.25)

As the households utilize fully their lifetime wealth, the transversality condi-

tion implies that

lim
T!1

 
TY
j=t

(1 + rj)
�1

!�
Bi
HT + "TB

i
FT +M i

T

PTT

�
= 0. (3.26)

Households maximize equation (3:8) subject to equation (3:23) taking the

�rm pro�ts, �Tt and �Nt, as given. This produces the following �rst-order con-

ditions for the household�s problem with respect to consumption, real money

balances and labour supply:

1

Ct
= Rt�

� bCt; bmt; bLt� Pt
Pt+1

Et
1

Ct+1
(3.27)
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1

Ct
= R�t�

� bCt; bmt; bLt� Pt
Pt+1

ft
"t
Et

1

Ct+1
(3.28)

Mt

Pt
= �

Rt

Rt � 1
Ct = �

1 + it
it

Ct (3.29)

�L!t =

�
Wt

Pt

��
1

Ct

�
. (3.30)

Equation (3:27) is the standard �rst-order Euler condition for optimal in-

tertemporal allocation of consumption. Together with equation (3:28) it im-

plies the covered interest rate parity

(1 + it) = (1 + i
�
t )
ft
"t
. (3.31)

Equation (3:27) can also be written as follows:

1

Ct
=
�
1 + rCt

�
�
� bCt; bmt; bLt�Et 1

Ct+1
. (3.32)

where rCt is the consumption-based real interest rate de�ned as

1 + rCt�1 = Rt�1
Pt�1
Pt

= (1 + rt�1)
P 0t�1
P 0t

. (3.33)

As can be seen from equation (3:33), the higher the future price level compared

to the present one, the lower the consumption based interest rate for any traded

goods based interest rate. The importance of the total consumption based

interest rate has been underlined by Dornbusch (1983):

"In a small country with a non-traded goods sector the relevant

interest rate is not the given world interest rate but the real inter-

est rate stated in terms of the domestic consumption basket. To

the extent that disturbances a¤ect the relative price structure over

time, they also a¤ect the home real interest rate and therefore the

optimal path of consumption and borrowing." (Dornbusch 1983,

142).

Condition (3:29) states that households must be indi¤erent between con-

suming a unit of the consumption good on date t or using the same funds to

raise cash balances, enjoying the derived transactions utility in period t and

then converting the extra cash balances back to consumption in period t + 1.

Equation (3:30) is the leisure-consumption trade-o¤ condition.
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Government

The government determines taxes, de�ned as a �xed share of output, and

issues nominal government debt, which together with the real transfers from

the central bank �nance government consumption. The government real con-

sumption index G takes the same general form as that of the household, given

by equation (3:9):

G =
G�
TG

1��
N

�� (1� �)1��
, (3.34)

where the share of traded goods in total government consumption is denoted by

�. This implies that the government�s demand for the non-traded and traded

goods, respectively, is also similar to those of the private sector:

GN = (1� �)
P 0

p
G (3.35)

GT = �P 0G. (3.36)

The period budget constraint of the government is

GTt + ptGNt +Rt�1
Dt�1

PTt
= P 0� t + vt +

Dt

PTt
, (3.37)

where Dt is government end-period debt paying a nominal gross interest Rt, � t
denotes taxes and vt the real transfers from the central bank. Equation (3:37)

can be written in intertemporal form as

Dt�1

PTt�1
=

1X
s=t

 
sY
j=t

(1 + rj)
�1

!
(P 0s� s + vs �GTs � psGNs) . (3.38)

with a transversality condition

lim
T!1

 
TY
j=t

(1 + rj)
�1

!
DT

PTT
= 0. (3.39)

Central bank

The monetary policy of the home central bank is de�ned by a �xed exchange

rate regime, which implies that the home economy takes the interest rate as

exogenous.

The central bank issues moneyMt through open market purchases of bonds
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Bmt. The period budget constraint is

Bmt

PTt
+ vt = Rt�1

Bmt�1

PTt
+
Mt �Mt�1

PTt
, (3.40)

which in intertemporal form can be written as

Mt�1 �Bmt�1

PTt�1
=

1X
s=t

 
s�1Y
j=t

(1 + rj)
�1

!�
rs

PTs=PTs�1

�
Ms�1

PTs�1

�
� vs

�
. (3.41)

3.2.2 Equilibrium

In solving the model, we assume that international capital markets exist, where

the home economy can borrow and lend unlimited amounts. Combining the

budget constraints of the household, the government and the central bank gives

us the asset position of the whole economy in the end of period t:

Ft
Pt
= (1 + r)

Ft�1
Pt

+ Yt � Ct �Gt, (3.42)

where Ft = BHt + BFt + Bmt � Dt is the economy�s net foreign assets.30

In equilibrium, the intertemporal equation for the net foreign assets can be

written as follows

Ft�1
PTt�1

=

1X
s=t

 
sY
j=t

(1 + rj)
�1

!
(CTs +GTs � YTs) , (3.43)

where the de�nition of equilibrium in the non-traded goods sector has been

taken into account. It is de�ned as

CN +GN = YN , (3.44)

i.e. the private and public consumption of the non-traded goods must equal

its production. The money market clearing condition states that the domestic

nominal money demand must equal the domestic nominal money supply in

each country. The equilibrium in the non-traded goods sector is

L = LT + LN (3.45)

30Therefore, the current account equation is

CAt
Pt

= r
Ft�1
Pt

+ Yt � Ct �Gt.
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is the labour market resource constraint.

For the discount factor, we have in equilibrium that bCt = Ct, bmt = mt andbLt = Lt. The following functional form is assumed for the discount factor

� (Ct;mt; Lt) =

�
1 + �

�
Ct � C

�
+ � (mt �m) + '

�
Lt � L

��� 
1 + rCt

(3.46)

;  � 0,

where C, m and L are some positive constants and  the

elasticity of the discount factor with respect to the aggregate�
1 + �

�
Ct � C

�
+ � (mt �m) + '

�
Lt � L

��
.31 The Euler equation (3:27) can

now be written as

1

Ct
=
�
1 + �

�
Ct � C

�
+ � (mt �m) + '

�
Lt � L

��� 
Et

1

Ct+1
. (3.47)

To solve the model, we linearize it around a steady state, where eXt = Xt�X
de�nes a deviation from the steady state. In the steady state, the discount

rate reduces to

� =
1

1 + r
, (3.48)

as can be seen from equation (3:46). Thus, the use of the endogenous discount

factor does not a¤ect the calculation of the steady state. The steady state

model is presented in the �rst section of the Appendix.

To explicitly solve the model, several simpli�cations must be made and

therefore, the following solution can only be considered as a special case of the

model presented above. Assuming constant returns to scale, i.e. � = � = 1

implies that the labour supply must be constant. Moreover, it is assumed that

the discount factor depends solely on consumption, i.e. � = ' = 0 and � = 1,

and that non-traded sector productivity is �xed at ANt � AN . Government

consumption is assumed to be lump-sum. These changes give the following

solution to the model

eCt = �r +  C
� eFt�1

P

!
+ � eATt. (3.49)

31If  = 0, the discount factor is constant and equal to 1
1+r , which would imply that the

long-run levels of foreign debt and consumption depend on the initial level of foreign debt and
the initial realization of the endowment shock. In other words, the model is non-stationary.
(Schmitt-Grohé and Uribe, 2003, 182).
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eFt
P
=
�
1�  C

� eFt�1
P

!
+ � eATt (3.50)

where

� =

�
r +  C

�
(1 + r � �)

"
L

�
AT

AN

��1
� r (1� )

F

P

1

AN

#
(3.51)

and

� =

�
1� ��  C

�
(1 + r � �)

"
L

�
AT

AN

��1
� r (1� )

F

P

1

AN

#
(3.52)

(see the linearized model section in the Appendix for details).

Assuming that the economy starts in a steady state in period t, which

implies that
eFt�1
P
= 0, the equations show that in response to a positive shock

to traded sector productivity, consumption increases when the steady state

net foreign assets are zero or negative. Otherwise, the direction of the e¤ect is

unclear. For net foreign assets, the direction of the e¤ect depends, in addition

to the value of steady state net foreign assets, on the value of steady state

consumption C. With F
P
� 0, the response of a positive shock to traded sector

productivity would be a positive deviation from the steady state net foreign

assets, if steady state consumption was small enough
�
C < 1��

 

�
and negative

otherwise.

These results imply that when an economy has steady state debt, the coun-

terpart of which is a steady state trade balance surplus, a positive shock to

productivity causes consumption to rise and the net foreign asset position to

improve (assuming that C < 1��
 
). In other words, if the economy is consum-

ing less than it is producing, it will increase its consumption and decrease the

trade account surplus, in case of a positive shock to productivity. It should,

however, be remembered that this result was achieved after several simpli�ca-

tions to the model presented earlier in this Section. These simpli�cations are

not carried over to the numerical examination of the following Section.

3.3 Calibration and Simulation

To determine the steady state and its response to the di¤erent productivity

shocks, numerical methods are employed. Here, two forms of the discount

factor are employed, both of which abstract from the other variables besides

consumption in the discount factor, thus setting � = 1 and � = ' = 0.
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In the �rst case, the household smooths consumption in terms of consump-

tion/output, while in the second case, the smoothing takes place in terms of

traded goods consumption/traded goods production.

In the �rst case, the discount factor and the �rst-order condition are writ-

ten in terms of consumption per output, which makes sense as the ratio of

consumption to output has remained relatively constant over time. Hence, the

�rst-order condition (3:47) is written as follows

1

Ct=Yt
= f1 + � [(Ct=Yt)� c]g� Et

1

(Ct+1=Yt+1)

�
Yt
Yt+1

�
, (3.53)

where c = C
Y
.

In the second case, the discount factor and the Euler equation are written

in terms of consumption/output in terms of traded goods. This case gives the

following form for the Euler equation

1

CTt=YTt
= [1 + � [(CTt=YTt)� cT ]]

� Et
1

CTt+1=YTt+1

�
YTt
YTt+1

�
, (3.54)

where cT = CT
Y T
.

3.3.1 Parameters

The parameter values were chosen in line with appropriate literature, and

also available actual data were used as reference. Here, the Baltic states -

particularly Estonia, where data availability was somewhat better - were used

as reference countries, as they were considered to be a suitable benchmark for

small open economies with �xed exchange rate regimes and the front-runners

with regard to the adoption of the euro.

� and � represent labour�s share of the income generated in the traded

and non-traded sectors, respectively. As noted by Obstfeld and Rogo¤ (1998),

empirically non-traded goods tend to be at least as labour-intensive as traded

goods, which implies that � � �. The numerical values of � and � were

calculated to be 0:47 and 0:51.32 The value for inverse of labour supply ! is

set at 1:89 implying a Frisch labour supply elasticity with respect to wages of

32The values of � and � were calcualated based on Estonian data. The de�nitions WLT
PTYT

=

� and WLN
PNYN

= � deliver the above given values, as the share of non-traded goods in total
output is 67% in Estonia (compared with 70.8% in Latvia and 60.5% in Lithuania), while
the share of the non-traded sector (namely services) in total employment is 69% in Estonia
(60% and 50% in Latvia and Lithuania, respectively) (CIA 2005). The share of wages in
GDP is 50% of GDP (IMF 2003a, b and c).
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0:53 in line with Siliverstovs and Koulikov (2003), who estimate this to be the

labour elasticity with respect to wages in Estonia.33 In line with Cooley and

Prescott (1995), the value for the parameter � is chosen so that the steady state

labour supply is equal to approximately one-third. To calculate �, we assume

that the share of consumption and wages in GDP correspond to observed

data.34

 and � are the shares of traded goods in the household and government

consumption, respectively. In the beginning of transition, traded goods form

the majority part of household consumption with the share of non-traded con-

sumption increasing as transition progresses. Therefore, di¤erent values for 

are tried and the results reported. As a benchmark, the weights in the con-

sumer price index are used, as they describe actual expenditure in a country,

which would indicate a value of 0:65 for .35 Public consumption as a share

of output is set at 0:25.36 As public consumption can be considered to be

biased towards the consumption of non-traded goods, i.e. services, � is set at

0:05. � is the utility of money parameter, which typically is set very low in

the literature. Here, a value of 0:005 is used.

 de�nes the minus elasticity of the discount factor, which determines the

stationarity of the model and the speed of convergence to the steady state. In

line with Scmitt-Grohé and Uribe (2003), this value is set at 0:01 but other val-

ues are also examined. The parameter c is set at 75%, while for the parameter

cT di¤erent values are examined.37

33A survey by Domeij and Flodén (2001) points out that the estimates for labour supply
for males in general range between 0 and 0.5 but these estimates can be too low, especially
in the presence of borrowing constraints. Moreover, Killingsworth and Heckman (1986) note
that most estimates suggest that female labour supply elasticity is large both in absolute
terms and relative to male elasticities. Indeed, Saget (2000) �nds that the elasticity of female
labour supply in Hungary is 1.82.
34Private consumption has been around 60% of GDP in Estonia, Latvia and Lithuania

(IMF 2003a, b, c). As there is no investment in the model, a higher value of 0:75 is used.
The share of wages in GDP is 50% in the Baltic states (IMF 2003a, b, c).
35The share of services is 35% in the consumer price index based on average consumer

expenditure structure of the previous year, while in the harmonised index (HICP) which is
computed from the expenditure of the last month of the year, it is 28.5% (Bank of Estonia
2004, 24).
36The share of public consumption is around 20% of GDP (e.g. IMF 2004a for Estonia)

but as there is no investment in the model, the value of 0:25 is used.
37Traded goods consumption/traded goods production can be de�ned as follows

cT =
CT

Y T
=
CT

C

Y

Y T

C

Y
= 

C

Y

PY

PTY T
,

where the share of the non-traded sector in total output is 67% in Estonia (IMF 2004a). The
�rst value for cT is, however, calculated from a formulation, where domestic consumption
equals domestic production of traded goods, i.e. cT = 1 � GT

Y T
= 1:5. The second value

is derived from the above formula using C
Y
= 0:75, as indicated in footnote 13, which gives
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The real interest rate for the monetary union, i.e. the euro area, is 0:04,

the standard one used in the literature. Cooley and Prescott (1995) set the

quarterly value of � at 0.95, which implies an annual value of � = 0:81. The

chosen parameter values are summarized in Table 1.

TABLE 1 Parameter values
� � �  � � � !  r

0:47 0:51 0:81 0:65 0:05 0:005 16 1:89 0:01 0:04

3.3.2 Steady state model

It is shown that the model converges to a unique steady state with both for-

mulations of the discount factor. The steady state values of key variables for

the four di¤erent cases of discount factor are presented in Table 2. The steady

states for cases 1 and 2 are identical, so they are both presented in the �rst

column.

TABLE 2 Steady state*
Cases 1/2 Case 3 Case 4

Consumption/output 75% 97% 85%

Traded consumption/output 49% 63% 55%

Non-traded consumption/output 26% 34% 30%

Traded production/output 50% 42% 47%

Non-traded production/output 50% 58% 53%

Trade balance/output 0% -22% -10%

Wages/output 49% 49% 49%

Labour supply 0.33 0.30 0.32

- share of traded sector 48% 60% 45%

- share of non-traded sector 52% 55% 55%
* Case 1: Discount factor with c = 0:75

Case 2: Discount factor with cT = 1:5

Case 3: Discount factor with cT = 2:27

Case 4: Discount factor with cT = 1:82

As can be seen from Table 2, there is no trade account de�cit, and hence

no net foreign assets in the steady state, when domestic consumption equals

cT = 2:27. As will be shown in the next Section, this value results in a rather large trade
balance de�cit. Thus, a lower value of cT was examined, where C

Y
was set at the actual

value 0.6, which produces cT = 1:82.
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domestic output, as in cases 1 and 2. As trade balance de�cits are a typical

phenomenon in the Baltic states - particulary in Estonia - trade account bal-

ance does not appear as a sensible assumption.38 Hence, other values for cT
are examined, which are also more in line with data, as noted in the previous

Section. The two cases produce 10% and 22% trade account de�cits, which

are in the steady state combined with positive steady state net foreign assets

of 241% and 540%, respectively. These are clearly at unsustainable levels.39

Finally, the sensitivity of the steady states with the two discount factors

to changes in key parameter values was examined. The steady state with the

�rst discount factor, where consumption smoothing takes place with regard to

consumption/output, does not appear very sensitive to changes. For example,

changes in r, � and � have no e¤ect on the steady state, while 10% increases

in !, � and � bring about a 3.3% augmentation in output and no change in

the price level, a 3.9% reduction in output and a 1.3% fall in the price level

and a 2.9% decrease in output and a 1.4% rise in the price level, respectively.

Increases in  and � do not have an e¤ect on output but change the composition

of private and public consumption towards traded goods, which has e¤ects on

the price level. Whereas increasing  by 10% results in a 4.7% drop in the

price level, a rise of the same size in �, only has a slight negative e¤ect on the

price level.

With the second discount factor, where consumption smoothing takes place

with regard to consumption/output in traded goods, the results are quite sim-

ilar. Changes in r and � again have no e¤ect on the steady state, whereas 10%

increases in �, !, � and � cause output to fall by 1,6%, 8.5%, 3.9% and 2.9%,

respectively. While the price level drops slightly when ! and � are increased,

it grows modestly when � and � are augmented. Increasing  brings about

a small increase in output, a fall in the price level and a slight trade balance

surplus, whereas raising � causes minor drops in output and price level and a

trade account de�cit.

Hence, it would appear that the formulation of the discount factor, where

consumption smoothing takes place with regard to consumption/output, is

somewhat more robust with regard to changes in parameter values. However,

the formulation keeps steady state domestic output equal to domestic con-

38According to IMF (2005), the trade de�cit as a share of GDP in Estonia was 16.9% in
2003 and 17.5% in 2004, while it is estimated to be 15.3% in 2005.
39IMF (2002) sets the steady state level of net foreign assets to 70% of GDP for the Baltic

countries. In general the rule is that the sustainable level of net foreign assets to GDP is
60% when exports to GDP are 20% and 60-80% when exports to GDP are between 20-40%.
Sensitivity analysis with a �5 percentage point change in the net foreign assets to GDP
ratio did not lead to substantially di¤erent results.
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sumption, so it does not provide much information about the consequences of

the Balassa-Samuelson e¤ect on the external balance.

3.3.3 Permanent shock

We look at the e¤ects of a permanent productivity shock, i.e. convergence, in

the traded goods sector. The permanent shock is implemented by setting the

end value in the simulation for the level of traded sector productivity higher

than the original level of productivity by the amount of catching up needed

to reach the monetary union level of productivity. Three productivity shocks

are looked at. In the �rst one, traded sector productivity rises by 10%; in

the second one, the traded sector productivity level in the home economy in

the initial situation is assumed to be around two-thirds of the monetary union

level, which implies a productivity increase of 50%, while in the last one, the

initial level is assumed to be 60% of that in the monetary union, and thus the

rise in productivity is 70%. Non-traded sector productivity is assumed to be

at the same level as that of the monetary union, i.e. there is no convergence,

i.e. shocks, in the non-traded sector. Productivity in the non-traded sector is

assumed to be 80% of that in the traded sector.

As there is perfect foresight in the model, output and consumption imme-

diately jump after a permanent shock to the new steady state levels, as do

the relative price and the price level. The consumers and �rms change their

behaviour so that the economy begins to operate in the new steady state. The

percentage changes from the relevant baseline steady states are presented in

Table 3. There are no di¤erences between the results for the di¤erent formu-

lations and values of the discount factor.

TABLE 3 Permanent shock to traded sector productivity:

Changes in steady state variables
Traded sector productivity growth 10% 50% 70%

Real output 6.4% 30% 41%

Relative price 10% 50% 70%

Real exchange rate 3.4% 15.2% 20.4%

Real output and consumption rise in all cases by the same amount, while

all nominal variables rise by the amount of the productivity shock as do the

traded sector variables. The value given to cT also does not have an e¤ect on

the new steady state. Although the output growth rates appear high with the
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50% and 70% productivity shocks, the output level still does not reach that of

the monetary union.40

As can be seen from Table 3, the Balassa-Samuelson e¤ect is pronounced.

Following the productivity shock, the real exchange rate appreciates by 3.4%,

15% and 20.4%, respectively, while the relative price rises by the amount of

the productivity shock, 10%, 50% and 70%. This is in line with Begg et al.

(2003), who show that a 10% increase in traded sector productivity raises the

relative price by 3% in the short run.

Basically, the only di¤erence with the di¤erent cases concerns the trade

balance. If it is assumed that domestic consumption equals domestic output

(cases 1 and 2), a balanced trade account is guaranteed by the formulation also

in the new steady state. However, if one of the other two values for cT is used

(cases 3 and 4), the trade balance de�cit rises at the same pace as the traded

sector variables. Hence, the formulation of both discount factors ensures that

trade balance/output stays constant, either at zero, as in cases 1 and 2, or at

a negative ratio as in cases 3 and 4.

Yet, the trade account is not exactly zero even in cases 1 and 2 and a con-

stant trade account de�cit, however small, with the domestic demand of traded

goods exceeding their supply implies that the economy accumulates negative

net foreign assets, which are evident as a current account de�cit. On the other

hand, the same happens in the event that there is a slight trade account surplus

- the economy accumulates positive net foreign assets. Both the negative as

well as the positive net foreign assets can easily reach unsustainable levels. At

the end of the period when traded sector productivity has reached the higher

level of productivity, the imbalances are eliminated.

The Balassa-Samuelson e¤ect is a supply side phenomenon. As pointed out

by Begg et al. (2003), if demand growth for traded and non-traded goods is

equal, demand is neutral and the supply side e¤ect dominates. Nonetheless,

if demand growth were higher in the traded goods, the supply side e¤ect,

at least partly, would be o¤set or completely cancelled. Usually, however,

demand growth is biased towards non-traded goods, which enforces the supply

side e¤ect.

Hence, we now combine the productivity rise with a rise in the share of non-

traded goods in consumption, i.e. an increase in (1� ). It is assumed that a

10% increase in traded sector productivity is linked with an 10% decrease in

40Even though the Baltic states grew by roughly half of their initial level over the period
1996-2003 (cumulative growth was 51% for Estonia, 59% for Latvia and 52% for Lithuania),
all three countries are still below 50% of the GDP per capita (in PPS) of the 25 EU countries
(World Bank 2005).
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(1� ). The changes to key steady state variables are summarized in Table 4.

TABLE 4 Permanent shocks to productivity and the share of non-

traded goods in consumption: Changes in steady state variables*
Case 1 Case 2 Case 3 Case 4

Real output 5.9% 6.2% 6.1% 6.1%

Traded consumption 7% 3% 2.8% 2.7%

Non-traded consumption 24% 19.7% 19.5% 19.3%

Traded production 7.2% 8.8% 8.7% 8.5%

Non-traded production 19% 16.3% 16.6% 16.8%

Wage 13.3% 11.4% 11.5% 11.7%

Relative price 16% 13.8% 14% 14.2%

Real exchange rate 6.9% 6% 6.4% 6.8%
* Case 1: Discount factor with c = 0:75

Case 2: Discount factor with cT = 1:5

Case 3: Discount factor with cT = 2:27

Case 4: Discount factor with cT = 1:82

The results show that the decrease in , indeed strengthens the Balassa-

Samuelson e¤ect, i.e. the relative price rises and the real exchange rate ap-

preciates more than above. Real output growth, on the other hand, is not as

strong. However, the e¤ects on the trade account are positive: in case 2, a

surplus of 2.5% of output appears; in case 3, the de�cit drops from 10% to

6.6% of output, while in case 4, it decreases from 22% to 17.4% of output.

Hence, it would appear that the catch-up related change in the composition of

consumption might naturally help to correct external imbalances. However, at

the same time, the e¤ects on the price level might make meeting the Maastricht

criterion on price stability harder.

3.3.4 Transitory shock

The transitory shock is a 1% stochastic shock to traded sector productivity.

The deviations from the steady state in response to the shock are presented

in Figure 1 for the case 1 discount factor where consumption smoothing takes

place in terms of consumption/output. The direction of change is the same for

the other formulations of the discount factor.
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FIGURE 1 Transitory shock to traded sector productivity

Consistent with the Balassa-Samuelson proposition, the relative price, the

real exchange rate and wage increase following the shock. Moreover, total

output increases, as the output in the traded goods sector rises more than

that in the non-traded goods sector falls.

Due to higher income, consumption rises but less than output which implies

that trade balance surplus develops - and saving increases - causing positive net

foreign assets to be created. As output quickly returns to the steady state level,

the trade balance surplus is eliminated. After the initial rise, the relative price

starts falling back to the steady state level. The falling relative price brings a

rise to the consumption-based interest rate which implies a substitution from

current to future consumption. Thus, consumption is lower but still above the

steady state levels, and is �nanced by the interest income from the positive

net foreign assets. This process continues until the net foreign assets have
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evaporated and consumption and net foreign assets are again at the steady

state levels. The Figures correspond largely to the linearization in Section

3.2.2, although several simpli�cations to the model were made to enable the

linearization.

Examining the e¤ects of di¤erent values of  gives results that are in line

with Schmitt-Grohé and Uribe (2003). It was found that the speed of mean

reversion increases with the value of  . Moreover, the response of net foreign

assets to productivity shocks also decreases when the value of  increases.

3.4 Conclusions

Di¤erences in growth, productivity and in�ation levels are going to be a promi-

nent feature of the future euro area, as the convergence process is still on-going

in the new Member States. This convergence process can be described by the

Balassa-Samuelson proposition, which has been discussed much in the context

of the new Member States and their participation in ERM II and the euro area.

Most research has, however, concentrated on the e¤ects on the real exchange

rate and its consequences for the exchange rate and in�ation.

The aim in this study has been to build a framework that is suited for

analyzing convergence and growth related questions in small open economies

with �xed exchange rate regimes. The model presented here is a fairly standard

intertemporal small open economy model, where the home economy pegs its

currency to the currency of a monetary union and thus takes the interest rate

as exogenous. The home economy produces a traded and a non-traded good

using labour as the only input. It is assumed that growth di¤erentials stem

from di¤erences in productivity growth, i.e. the home country will experience

its traded sector faster productivity growth in than its non-traded sector, in

line with the Balassa-Samuelson model.

To determine the existence of a steady state and the e¤ects of di¤erent

productivity shocks, numerical methods were employed. Parameter values

were collected from the relevant literature and actual data were also consulted.

The Baltic states were chosen as the reference group with regard to actual

data, as they can be considered to be good examples of small open economies

with �xed exchange rate regimes. Two main types of shocks were examined:

a permanent shock, where the traded sector productivity level of the home

economy converges to that of the monetary union, and a transitory stochastic

shock to traded sector productivity.
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The estimations in Section 3 provided support for the Balassa-Samuelson

e¤ect, i.e. faster productivity growth in the traded sector than in the non-

traded goods sector shows up as an increase in the price of the non-traded

good and an appreciation of the real exchange rate. However, the focus in this

study goes beyond this much discussed supply-side e¤ect to the implications

on the external balance. The simulations showed that permanent shocks in

productivity, i.e. convergence, can have e¤ects on the net foreign asset position

of the small open economy. The existence of the smallest trade account de�cit

(surplus) leads to the accumulation of negative (positive) net foreign assets.

This implies increased vulnerability of the economy.

Convergence is, however, often related to a shift in consumption prefer-

ences. Typically, as an economy catches up, the share of non-traded goods,

i.e. services, in total consumption tends to increase. This reinforces the supply

side Balassa-Samuelson e¤ect, i.e. the relative price and the real exchange rate

rise more strongly, but reduces the e¤ects on the external balance. It seems

that as the share of non-traded goods in consumption increases, the trade

balance de�cit improves. Hence, trade account de�cits would appear to be a

temporary phenomenon in countries that are still catching-up.

The Baltic states, used as reference countries here, all have signi�cant trade

and current account de�cits. Nevertheless, based on the �ndings in this Chap-

ter, it would appear that the large trade and current account de�cits may not

be such a serious cause of concern after all. Changes in the composition of

consumption that are characteristic to the transition process may provide a

natural correction in the course of catch-up. Still, it should be kept in mind

that the observed behaviour can also be due to factors other than those dis-

cussed here.

Yet, a careful monitoring of the development of the net foreign asset po-

sition should not be neglected. Indeed, strong private sector credit growth

has been seen in the Baltic states, which underlines the need to ensure a

proper functioning of the �nancial markets and an e¤ective �nancial supervi-

sion. However, as pointed out by Cottarelli et al. (2003), the credit growth

rates have not yet reached the excessive rates seen in some Asian countries in

the 1990s.

The Balassa-Samuelson e¤ect, and fast growth in general, increase the vul-

nerability of the small open economy. To counter these problems, the policy

advice most often focuses on �scal policy. First, �scal policy has a crucial role

in keeping the trade and current account de�cits in check, which was the focus

in this study. Second, �scal policy also helps to bring down in�ation that is

also to some extent in�uenced by the Balassa-Samuelson e¤ect. Third, �scal
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policy is the key in containing pressures for over-heating that may appear in

fast growing economies and �nally, prudent �scal policy is a requirement for

meeting the Maastricht �scal criteria. The role of sound �scal policy is also

underlined by the ECB in its 2004 convergence report.

Based on these results, one can draw some guidelines for future research.

As noted earlier, capital and investment could be added to the model to im-

prove the description of the convergence process, particularly as they have been

identi�ed as a major cause behind external imbalances.41 Moreover, numeri-

cal methods could be further developed and the group of reference countries

widened to include the Central European countries, which are likely to join the

ERM II in the next years. Most importantly, the study would bene�t from an

explicit formulation of the government side, as for example Chinn and Prasad

(2000) point out government budget balance, together with the initial net for-

eign asset position, to be positively correlated with current account balances.

Di¤erences with regard to �scal discipline are evident between the Baltic states

but public sector de�cits especially in the case of the Central European coun-

tries can be considered the largest obstacle on the way towards adoption of

the euro. Hence, the integration of growth and �scal sustainability should be

a priority in future work.

41Schaedler et al. (2004) �nd that investment is higher in the Central European countries
than the current euro area, as these countries are currently relatively labour-rich and capital-
poor.
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Appendix

Steady state model

In the steady state, the discount rate reduces to

� =
1

1 + r
. (3.55)

Now one can calculate the steady state consumption for the home economy

using the steady state budget constraints for the household, government and

central bank:

CT + pCN = r

�
BH +BF +Bm �D

P T

�
+ Y T + pY N �GT � pGN . (3.56)

Employing the non-traded goods market equilibrium condition CN +GN = YN

on equation (3:56) gives the current account equation for the home economy:

TB = �r F
P T

, (3.57)

where TB = Y T � CT �GT is the steady state trade balance and F = BH +

BF +Bm �D the steady state net foreign assets.

By substituting private and public demands for the non-traded good, (3:18)

and (3:35), the supply of the non-traded good (3:2)as well as the demand for

labour in the non-traded sector (3:6) into the equilibrium condition of the

non-traded goods sector (3:44), we can solve the equilibrium value of p

p = A
1

����
N

�
W

�

� �
+���

[(1� )C + (1� �)G]
��1

���� (3.58)

and respectively for the foreign economy. Thus, the equilibrium real exchange

rate can be written as

p

p�
=

(AN)
1

����

�
W
�

� �
+���

[(1� )C + (1� �)G]
��1

����

(A�N)
1

����

�
W �

�

� �
+���

[(1� )C� + (1� �)G�]
��1

����

. (3.59)
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Linearized model

The �rst-order conditions (3:47), (3:29) and (3:30) are written in linearized

form as follows:

Et eCt+1 = eCt �  C
�
� eCt + �emt + 'eLt� (3.60)

=
�
1�  C

� eCt �  C
�
�emt + 'eLt�

emt = �

�
R

R� 1

� eCt (3.61)

and

!
eLt
L
=
fWt

W
�
ePTt
P T

�
eCt
C
. (3.62)

Combining the linearized household, government and central bank budget

constraints and recalling that the exchange rate and the price of the traded

good are �xed, gives the economy wide linearized budget constraint

eFt
P

= (1 + r)

 eFt�1
P

!
+ eYTt � eCTt � eGTt (3.63)

+PN

�eYTt � eCTt � eGTt

�
+ ePNt �Y T � CT �GT

�
,

where
eBHt
P
+

eBFt
P
+

eBmt
P
� eDt

P
=

eFt
P
is the net foreign assets. Employing the

non-traded goods market equilibrium produces

eFt
P T

= (1 + r)
eFt�1
P T

+ eYTt � eCTt � eGTt. (3.64)

In terms of whole consumption, the linearized combined budget constraint can

be written as follows

eFt
P
= R

eFt�1
P

+ eYt � eCt � eGt � (R� 1)
F

P

ePt
P

(3.65)

Noting that eGt = 0 and making the simpli�cations mentioned in the end

of Section 3.2.2, namely, assuming constant returns to scale and a constant

labour supply, Lt = L, we get:

eFt
P
= (1 + r)

eFt�1
P

+ L

�
AT

AN

��1 eATt � eCt � r (1� )
F

P

eATt
AT

(3.66)
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Forward by one period, subtract
�
1�  C

� � eFt
P

�
from both sides and assume

that � = ' = 0 and � = 1, which allows the previous equation to be written

as follows:

eFt+1
P

�
�
1�  C

� eFt
P

!
= (1 + r)

" eFt
P
�
�
1�  C

� eFt�1
P

!#
(3.67)

+L

�
AT

AN

��1 h eATt+1 � �1�  C
� eATti� hEt eCt+1 � �1�  C

� eCti
�r (1� )

F

P

1

AN

h eATt+1 � �1�  C
� eATti

which, taking into consideration the �rst-order-condition (3:60) ; the process

for AT and that government expenditure is exogenous, reduces to�
1� L�1

(1 + r)

�" eFt
P
� (1�  c)

 eFt�1
P

!#
(3.68)

=
1

(1 + r)

"
L

�
AT

AN

��1
� r (1� )

F

P

1

AT

# �
1� ��  C

� eATt
where the forward operator is de�ned as L�kXt � EtXt+k. From here we get

equations (3:49) and (3:50) in the text.

eCt = �r +  C
� eFt�1

P

!
+

�
r +  C

�
(1 + r � �)

"
L

�
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(3.69)
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4 Growth and Fiscal Rules in ERM II

4.1 Introduction

Fiscal rules are gaining considerable popularity in the conduct of �scal policy

all over the world.42 In the EU, such rules to eliminate or to contain budget

de�cits and to reduce public debt have manifested themselves in form of the

Maastricht criteria as well as the Stability and Growth Pact (SGP). Indeed,

the Maastricht �scal criteria and the SGP are at the core of EMU, as �scal

discipline contributes to maintaining an economic environment in which mon-

etary policy can e¤ectively pursue price stability (Brunila et al. 2001, 1). The

recent reform of the Stability and Growth Pact has underlined its central role

in the EU framework.43

This line of reasoning has also been promoted by the Fiscal Theory of the

Price Level (FTPL), which states that the price level is determined by the

budgetary policies of the �scal authority. The FTPL di¤erentiates between

Ricardian (money dominant) and non-Ricardian (�scal dominant) regimes.44

In a Ricardian policy, primary surpluses adjust to guarantee �scal solvency for

any sequence of prices, in contrast to a non-Ricardian policy, where primary

surpluses are not a¤ected by government debt. The recognition that the pos-

sibility for non-Ricardian policies exists may help to avoid them. Fiscal rules

are considered one way to achieve this.

Indeed, it has been shown that the Maastricht �scal criteria are su¢ cient to

force a country into a Ricardian regime. Canzoneri and Diba (1996) �nd that

limiting the government�s total de�cit (primary de�cit plus interest payments)

to 3% of GDP achieves this, as does a Maastricht-type debt limit, as is shown

by Woodford (1996). As a matter of fact, Ballabriga and Martinez-Mongay

(2002) con�rm that the EU Member States�s �scal policy can be described by

the money dominant regime in both the pre-EMU and EMU periods. However,

they also �nd that �scal solvency is ensured di¤erently in the two periods: while

in the past �scal authorities responded systematically to debt accumulation,

42The interest in �scal rules can be divided into three waves. In the �rst wave, sub-
national governments in some federal systems adopted autonomously the golden rule, i.e. the
obligation to maintain the current balance. Examples of the �rst wave include most US states
in the mid-19th century. The second wave started after the Second World War with several
industrial countries, e.g. Germany, Italy, Japan and the Netherlands, introducing balanced
budget rules, most of them the golden rule type. The New Zealand Fiscal Responsibility Act
of 1994 began the third wave, which has witnessed several industrial and emerging markets
adopting a wide range of �scal rules. (Kopits 2001, 4-5).
43E.g. the governments of the Benelux countries (2005) assert that the reform con�rmed

the Pact as a strong instrument to foster budgetary discipline.
44See e.g. Woodford (1995, 2001, 2003) or Canzoneri et al. (1998b).
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now the SGP limits debt accumulation by limiting the variability of the de�cit.

Also the new Member States must adopt the EU rules, which �rst and

foremost means meeting the Maastricht �scal criteria. While many of the new

Member States still exceed the de�cit criterion, the debt to output ratios are

comfortably below the 60% reference value in most new Member States. It is,

however, noteworthy that debt ratios in some of the countries have increased

which, considering the fast output growth rates, implies that debt levels have

been rising relatively rapidly. For example in the Latvian 2004 Convergence

Programme, it was estimated that gross debt would rise from 14.2% of GDP

in 2004 to 15% of GDP in 2007, while GDP growth ranges between 6.5% and

8.1% (Ministry of Finance of the Republic of Latvia 2004).

In addition to the �scal requirements, the Maastricht criteria include the

two year participation in the exchange rate mechanism ERM II. It was shown

in Chapter 2 in a FTPL framework, that maintaining a credibly �xed exchange

rate necessitates a sound �scal policy. Indeed, some new Member States have

already announced that they do not plan to participate in the ERM II before

bringing the de�cit below 3 per cent. The role of sound �scal policy was

also underlined in the statements published in conjunction with the ERM II

entries of Estonia, Lithuania and Slovenia in June 2004, Latvia in May 2005

and Slovakia in November 2005 (European Union 2004, 2005a, b).45

Besides the Maastricht de�cit criterion, external imbalances have proved

to be a problem for several new Member States. The external balance as such

is not included in the Maastricht convergence criteria - only through its e¤ects

on other variables, e.g. the exchange rate - but it is likely to factor in the

decision making, as can also be seen from the above-mentioned statements.

Fiscal policy rules have mostly been examined with the purpose of studying

the relationship between monetary and �scal policy and the determination of

the price level. In the EU context, this has often meant a central bank that

uses a Taylor type monetary policy rule. The �ndings have indicated that

�scal policy does matter for price level determination.

The aim in this Chapter is to examine the e¤ects of EU �scal policy rules on

the �scal variables and external balance, rather than on the price level, in the

new Member States. The Member State is assumed to be engaged in a �xed

exchange rate arrangement, such as the ERM II, which implies that the small

45E.g. for Estonia, it was noted that "The agreement on participation of the kroon in
ERM II is based on a �rm commitment by the Estonian authorities to continue with sound
�scal policies, which are essential for preserving macroeconomic stability, for supporting
an orderly and substantial reduction of the current account de�cit, and for ensuring the
sustainability of the convergence process." and for Slovenia: "Fiscal policy will have to play
a central role in controlling demand-induced in�ationary pressures." (European Union 2004).
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open economy takes the interest rate as given. The model is a fairly standard

one-good small open economymodel with capital, an endogenous labour supply

and distortionary taxation. The country experiences fast growth, which is

depicted by permanent and transitory shocks to its productivity. Two types

of �scal rules are examined: one based on debt and the other based on de�cit.

The numerical analysis in the Chapter is based on the economic characteristics

of the Baltic states, which can be considered as good examples of small open

economies with a long history of �xed exchange rates.

The results show that a �scal rule, which is based on debt, guarantees

balanced public �nances and a stable debt to output ratio also in a environment

of productivity convergence, while a de�cit rule, aimed at balanced public

�nances, achieves favourable results with regard to debt and de�cit when the

economy is hit by a transitory productivity shock. The debt rule appears

more robust in providing stability, especially in the long term. A shortcoming

of the debt rule is that it keeps the debt to output ratio constant also in

an environment of fast growth. Thus, more attention in the analysis of public

�nances needs to be given to growth of debt levels. External imbalances appear

to be a natural part of the convergence process, which cannot be eliminated

through the use of �scal rules alone. Containing private sector credit growth

is also important.

Section 2 explains the basic structure of the model and the �scal rules

used. Numerical methods are employed in Section 3 with policy implications

and conclusions discussed in Section 4.

4.2 The Model

The study employs a one-good small open economy model, where the home

economy pegs its currency to the currency of a monetary union and thus takes

the interest rate as exogenous. The construction of the household�s problem

follows to some extent Obstfeld and Rogo¤ (2000), while the production side

of the model is based on Obstfeld and Rogo¤ (1998).

The �scal rules are formulated to resemble those of the EU, i.e. they include

limits on the government de�cit or debt.46 Similar rules have been employed in

for example Leeper (1991), Woodford (2001) and Railavo (2004a, b).47 In these

46Hallerberg et al. (2004) note that even though all EU Member States face the same
European policy framework, the application of �scal rules and multi-annual target varies
considerably at the national level.
47Leeper (1991) shows that whether simple interest rate and tax rules completely specify
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studies the focus has been on the interaction between the �scal and monetary

authorities and on the e¤ects on price level determination, whereas in this

study, attention is centered on the e¤ects on �scal and external sustainability

in an environment of convergence of output levels via productivity shocks.

Moreover, while these papers for the most part have studied an active monetary

policy, e.g. based on the Taylor rule, in this study, monetary policy does not

play a role, as the small open economy takes the interest rate as exogenous.

The �rst section of this Chapter explains the structure of the model starting

with the household�s problem, followed by the construction of the production

side and �nally the formulation of the government equations, which are then

combined to form the economy-level equilibrium. The second section describes

the �scal rules employed in the numerical analysis of Chapter 3.

4.2.1 Structure of the Model

Household

Households consume both home and foreign produced goods. The repre-

sentative household i maximizes the following utility function:

U i
t = E0

1X
t=0

�t

"
logCi

t + � log
M i

t

Pt
� �

(Lit)
1+!

1 + !

#
(4.1)

�0 = 1

�t+1 = �
� bCt; bmt; bLt� �t,

where Ci
t denotes the level of consumption at period t for household i and

policy depends on the mix of active and passive policies, where policies are de�ned as active,
when the authority pays no attention to the state of government debt and is free to set its
control variable as it sees �t, or passive, when the authority responds to government debt
shocks, while its behaviour is constrained by private optimization and the active authority�s
actions.
Woodford (2001) argues that the mere commitment of a central bank to conduct monetary

policy according to a Taylor rule is insu¢ cient to guarantee a stable low equilibrium rate
of in�ation, which leads him to suggest that a Taylor rule for monetary policy should be
accompanied by targets for the size of government budget de�cit.
Railavo (2004a) examines the stabilising properties of di¤erent �scal policy rules with a

monetary policy based on the Taylor rule and �nds that a rule based on debt appears to
result in an unstable solution, while a rule based on de�cit has stable solutions with a wide
range of �scal policy parameters.
Railavo (2004b) studies the monetary impact of �scal rules based on debt or de�cit with

an optimising central bank. The results show that with discretionary monetary policy, the
in�ation bias depends on �scal policy with both the debt and de�cit rules and that under
precommitment, output persistence increases in comparison to the discretionary case.
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M i
t

Pt
= mt the real money holdings. Lit is the household�s labour supply. E0 is

the mathematical expectation operator given information at time 0 and �t the

discount factor. � is a scale parameter for money demand. � is the disutility

of labour parameter, while 1
!
gives the Frisch elasticity of the labour supply.48

The study makes use of an endogenous discount rate to deal with the well-

known problems of representative agent models of small open economies.49

Obstfeld (1990) points out that the use of an endogenous time preference

avoids the �sometimes troublesome non-convergence and hysteresis implied by

constant time preference�, while producing otherwise similar behaviour, at least

in qualitative terms, to the standard model.50 The discount factor employed in

this study is a simpli�ed version of Uzawa preferences, the most common form

of an endogenous discount factor. The simpli�ed version induces stationarity

in the same manner as the standard one but is computationally much simpler.51

The discount factor is assumed, in line with Schmitt-Grohé and Uribe (2003)

to depend on per capita levels of consumption bCt, money demand bmt and

labour supply bLt, which the representative household takes as given.
The real consumption index C takes a Cobb-Douglas form de�ned as

C =
C
HC

1�
F

 (1� )1�
, (4.2)

where CH and CF are the two consumption indexes that refer to the consump-

tion of home and foreign produced goods, respectively.  is the preference

parameter, which gives the weight that the household puts on home goods,

48The Frisch elasticity is de�ned as the elasticity of labour supply with respect to wage,
holding the marginal utility of consumption constant.
49If the real rate of return on foreign bonds exceeds the subjective rate of discount, the

model displays perpetual positive growth. It is standard practice to eliminate this source
of dynamics by assuming that the subjective discount rate equals the real rate of interest
(Schmitt-Grohé and Uribe 2003, 164). The problems related to the standard model could
also be avoided by assuming an overlapping-generations structure but as noted by Obstfeld
(1990), this could unnecessarily complicate the analysis.
50Schmitt-Grohé and Uribe (2003) examine several techniques for inducing stationarity

of the equilibrium dynamics in the small open economy model (two versions of endogenous
discount factor, a debt-contingent interest rate premium, portfolio adjustment costs and
complete asset markets) and examine the extent to which these stationarity-inducing tech-
niques a¤ect the equilibrium dynamics at business cycle frequencies. They �nd that once
all models are made to share the same calibration, their quantitative predictions regarding
the behaviour of key macroeconomic variables are virtually identical.
51The Uzawa type preferences use a subjective discount factor assumed to be decreasing

in consumption, i.e. agents become more impatient the more they consume. Obstfeld
(1990) also shows that impatience to consume increases as actual consumption rises. If
fact, the assumption is necessary for convergence of the in�nite-horizon optimal saving plan
to a constant long-run consumption level. If this assumption is not met, i.e. impatience
to consume would decrease as actual consumption increases, individual optimum may not
exist.
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and also the share of total expenditure allocated to the consumption of home

goods. This Cobb-Douglas consumption index corresponds to a consumption-

based price index:

P = P 
HP

1�
F . (4.3)

The small open economy takes the prices as given and the law of one price is

expected to hold, i.e. PF = "P �F , where " is the nominal exchange rate (the

home currency price of foreign currency). Maximizing equation (4:2) given

total expenditure Z � PHCH +PFCF , gives the household�s demand for home

and foreign goods,

CH = 
P

PH
C and CF = (1� )

P

PF
C, (4.4)

respectively.

The period budget constraint of the home representative household i is

Ci
t +

Bi
Ht+1

Pt
+ "t

Bi
F t+1

Pt
+
M i

t

Pst
+ Vtxt+1 (4.5)

= (1� � t)wtL
i
t +Rt

Bi
Ht

Pt
+ ft�1R

�
t

Bi
F t

Pt
+
M i

t�1
Pt

+ (Vt + dt)xt,

where Bi
Ht is the nominal holdings of the home government bond at the be-

ginning of period t. These pay a nominal gross interest Rt, which is de�ned

by Rt = 1 + it, where it is the nominal interest rate of home currency loans

between t and t + 1. Similarly, Bi
F t is the nominal holdings of the foreign

bond that pay a nominal gross interest R�t . ft�1 is the forward exchange rate

determined in period t� 1. Vt is a date t claim to the �rm�s entire future prof-
its, while xt+1 is the share of the domestic �rm owned by the representative

household at the end of period t. dt is the dividends issued in period t. � t is

the tax-rate paid to the home government from wage income wtLit.

Households maximize equation (4:1) subject to equation (4:5), which pro-

duces the following �rst-order conditions for the household�s problem with

respect to consumption and labour supply:

1

Ct
= Rt+1�

� bCt; bmt; bLt� Pt
Pt+1

Et
1

Ct+1
(4.6)

1

Ct
= R�t+1�

� bCt; bmt; bLt� Pt
Pt+1

ft
"t
Et

1

Ct+1
(4.7)

Vt
Ct
= (Vt+1 + dt+1) �

� bCt; bmt; bLt�Et 1

Ct+1
(4.8)
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Mt

Pt
= �

Rt+1

Rt+1 � 1
Ct = �

1 + it+1
it+1

Ct (4.9)

�L!t =
(1� � t)wt

Ct
. (4.10)

Equation (4:6) is the standard �rst-order Euler condition for optimal in-

tertemporal allocation of consumption. Together with equation (4:7) it implies

the covered interest rate parity

(1 + it+1) =
�
1 + i�t+1

� ft
"t
. (4.11)

As the exchange rate is �xed, this implies that the home economy - the small

open economy - takes the foreign interest rate as given. The Euler condition

can also be written as follows:

1

Ct
= (1 + rt+1) �

� bCt; bmt; bLt�Et 1

Ct+1
. (4.12)

where rt is the real interest rate. This together with condition (4:8) implies that

under perfect foresight, consumers will be indi¤erent on the margin between

bond holdings and shares, provided the gross rate of return on shares equals

the gross real interest rate:

1 + rt+1 =
dt+1 + Vt+1

Vt
. (4.13)

Condition (4:9) states that households must be indi¤erent between con-

suming a unit of the consumption good on date t or using the same funds

to raise cash balances, enjoying the derived transactions utility in period t

and then converting the extra cash balances back to consumption in period

t + 1. As it is assumed that the small open economy takes the interest rate

as exogenous and that money supply always equals money demand, from now

on we can abstract from money without implications. Equation (4:10) is the

leisure-consumption trade-o¤ condition, which implies the following for labour

supply:

Lt =

�
(1� � t)wt

�Ct

� 1
!

. (4.14)

In equilibrium, equation (4:5) can be written in intertemporal form as
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follows

Wt =

1X
s=t

 
sY
j=t

(1 + rj)
�1

!�
Ci
s � (1� � s)wsLs

�
, (4.15)

where Wt =
BiHt+"tB

i
Ft

Pt�1
+ Vt�1xt is real household �nancial wealth at the be-

ginning of period t. As the households fully use their lifetime wealth, the

transversality condition implies that

lim
T!1

 
TY
j=t

(1 + rj)
�1

!
WT = 0. (4.16)

In equilibrium, we have that bCt = Ct and bLt = Lt, keeping in mind that

we have extracted money. The following functional form is assumed for the

discount factor

� (Ct; Lt) =

�
1 + �

�
Ct � C

�
+ '

�
Lt � L

��� 
1 + r

(4.17)

;  � 0,

where C and L are some positive constants and  the elasticity of the discount

factor with respect to the aggregate
�
1 + �

�
Ct � C

�
+ '

�
Lt � L

��
.52 The

Euler equation (4:6) can now be written as

1

Ct
=
�
1 + �

�
Ct � C

�
+ '

�
Lt � L

��� 
Et

1

Ct+1
. (4.18)

In the steady state, the discount rate reduces to

� =
1

1 + r
, (4.19)

i.e. the use of the endogenous discount factor does not a¤ect the calculation

of the steady state.

To facilitate the numerical simulation in Section 3, equation (4:18) is writ-

ten as follows

1

Ct=Yt
= f1 + � [(Ct=Yt)� c]g� Et

1

(Ct+1=Yt+1)

�
Yt
Yt+1

�
, (4.20)

52If  = 0, the discount factor is constant and is equal to 1
1+r , which would imply that the

long-run levels of foreign debt and consumption depend on the initial level of foreign debt and
the initial realization of the endowment shock. In other words, the model is non-stationary.
(Schmitt-Grohé and Uribe 2003, 182).
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where c = C
Y
and it has been assumed that ' = 0. Giving other values to

' would not make a di¤erence to the results, as labour supply is determined

by equation (4:9). According to this formulation, the household smooths con-

sumption in terms of consumption/output. This formulation enables the de�-

nition of the constant in the discount factor as a share of output rather than

as the constant level, which appears sensible as the ratio of consumption to

output typically remains relatively constant over time.

Production

Output is produced by a single representative domestic �rm that behaves

competitively and is owned entirely by domestic residents.53 The �rm hires

labour at the real wage w and makes investment decisions, producing output

according to the aggregate production function. The single good is produced

with a Cobb-Douglas production technology AF (K;L) that uses capital and

labour as inputs. Thus, the output of the home economy, Y , is given by a

constant-returns to scale production function:

Y = AF (K;L) = AK�L1��, (4.21)

where A is the productivity shifter that is assumed to follow the �rst-order

autoregressive process:

At � A = �
�
At�1 � A

�
+ �A; � 2 (0; 1) . (4.22)

A is the steady state level of productivity that At converges to - this could be

assumed to be the monetary union level - and �A is distributed NIID (0; �2).

Thus, the rate at which the economy converges to the steady state, i.e. the

monetary union, level is 1 � �, i.e. 1 � � of any di¤erence between At and

A tends to disappear each period, absent of any shocks. � and 1 � � are the

capital and labour elasticities in the production function. Labour is assumed to

be internationally immobile but able to adjust to shocks immediately. Capital

is internationally mobile but it can only be adjusted after one period.

The dividends, dt, that the �rm pays out each period are its current pro�ts,

equal to earnings, Yt � wtLt, less investment expenditures, It, i.e.

dt = Yt � wtLt � It, (4.23)

53In reality, the last assumption does not apply for the new Member States, as foreign
ownership is common. This assumption is, however, not vital here, as stocks and bonds are
perfect substitutes.
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where It = Kt+1�Kt. The market value for the �rm in period t is the present

discounted value of the dividends it will pay shareholders over the future -

starting from period t+ 1, i.e. after the dividend for period t has been issued.

The date t claim to the �rm�s entire future pro�ts Vt is de�ned as follows

Vt =

1X
s=t+1

�
1

1 + r

�s�t
ds (4.24)

=

1X
s=t+1

�
1

1 + r

�s�t
[AsF (Ks; Ls)� wsLs � (Ks+1 �Ks)] .

The �rm maximizes the present value of current and future dividends, i.e.

dt + Vt, subject to (4:21), taking Kt that is decided at time t as given, to

determine current investment and hiring:

dt + Vt =

1X
s=t

�
1

1 + r

�s�t
[AsF (Ks; Ls)� wsLs � (Ks+1 �Ks)] . (4.25)

Maximization of (4:25) gives the following �rst-order conditions for capital and

labour

AtFK (Kt; Lt) = �AtK
��1
t L1��t = �Atk

��1
t = r (4.26)

AtFL (Kt; Lt) = (1� �)AtK
�
t L

��
t = (1� �)Atk

�
t = wt, (4.27)

where k is the capital-labour ratio. The �rst-order conditions state that the

marginal product of capital must equal the real interest rate and the marginal

product of labour must equal the real wage.54 As capital can only be adjusted

in the next period, an unexpected shock at period t could cause equation

(4:26) not to hold ex post. However, equation (4:27) would continue to hold,

as labour can be adjusted immediately.

Demand for labour can now be written as:

L =

�
(1� �)A

w

� 1
�

K. (4.28)

From the �rst-order conditions we can also solve the real wage as a function

of r and A:

w = (1� �)
� r
�

� �
��1

A
1

1�� . (4.29)

54The �rst-order conditions also de�ne � and (1� �) as the factor shares of income:
rK
PY = � and WL

PY = 1� �.
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We can now de�ne the zero-pro�t condition

AF (K;L) = AFKK + AFLL = rK + wL, (4.30)

which holds as long as no unexpected shocks occur. This together with (4:25)

implies for Vt:

Vt =

1X
s=t+1

�
1

1 + r

�s�t
[rKs � (Ks+1 �Ks)] = Kt+1, (4.31)

i.e. the maximizing �rm�s market value at date t equals the capital in place

for production in the next period.55

Government

The government determines taxes and issues nominal government debt,

which �nance government consumption, de�ned, as in Railavo (2004b) by

Gt = {
Gt�1

Yt�1
Yt + (1� {) �Yt + �G; { 2 (0; 1) (4.32)

where { is the share of variable government consumption of total government
consumption, � is a constant public consumption to output ratio and �G is

distributed NIID (0; �2). The government real consumption index G takes

the same general form as that of the household, given by equation (4:2):

G =
G�
HG

1��
F

�� (1� �)1��
, (4.33)

where the share of home goods in total government consumption is denoted

by �. This implies that the government demand functions for the home and

foreign produced goods are also similar to those of the private sector:

GH = �
P

PH
G and GF = (1� �)

P

PF
G. (4.34)

The period budget constraint of the government is

Dt+1

Pt
� Dt

Pt
= �� twtLt +Gt + it

Dt

Pt
, (4.35)

where Dt is the government�s beginning-of-period debt paying a nominal in-

terest rate it and � twtLt � Gt � it
Dt
Pt
is the government budget balance. This

55This implies that household wealthWt in equation (4:15) can in equilibrium be writtten

as Wt =
Bi
Ht+"tB

i
Ft

Pt�1
+Kt, as in equilibrium xt = 1.
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de�nition of the government budget balance corresponds to that used by the

EU in di¤erent contexts, e.g. in the Maastricht criterion. Equation (4:35) can

also be written in intertemporal form as follows

Dt

Pt�1
=

1X
s=t

 
sY
j=t

(1 + rj)
�1

!
(� swsLs �Gs) . (4.36)

with a transversality condition

lim
T!1

 
TY
j=t

(1 + rj)
�1

!
DT

PT
= 0. (4.37)

Equilibrium

In solving the model, we assume that international capital markets exist,

where the home economy can borrow and lend unlimited amounts. Combining

the budget constraints of the household and the government gives the asset

position of the whole economy:

Ft+1
Pt

= Rt
Ft
Pt
+ Yt � Ct �Gt � It, (4.38)

where Ft = BHt+"tBFt�Dt is the economy�s net foreign assets in the beginning

of period t.56 In equilibrium, the intertemporal equation for the net foreign

assets can be written as follows

Ft
Pt�1

=

1X
s=t

 
sY
j=t

(1 + rj)
�1

!
(Cs +Gs � Ys � Is) . (4.39)

Labour market equilibrium gives the following wage equation:

wt = [(1� �)At]
!

�+!

�
�Ct

(1� � t)

� �
�+!

K
�!
�+!

t (4.40)

The following equations, besides equations (4:38) and (4:40), form the

equilibrium: Household and government budget constraints (4:5) and (4:35),

equations for household and government consumption (4:20) and (4:32), the

productivity process (4:22), and equations (4:13) and (4:26) determining the

equilibrium capital level.
56Therefore, the current account equation is

CAt
Pt

= it
Ft
Pt
+ Yt � Ct �Gt � It.
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4.2.2 Fiscal rules

A �scal policy rule, in a macroeconomic context, can be de�ned as a perma-

nent constraint on �scal policy, typically de�ned in terms of an indicator of

overall �scal performance (Kopits and Symansky 1998, 2). Fiscal rules aim to

increase the credibility of macroeconomic policies by removing discretionary

intervention. Indeed, probably the most powerful argument for �scal rules

says that higher-order, possibly constitutional, constraints on �scal policy are

necessary due to the political economy aspect, i.e. the built-in bias that demo-

cratically elected governments have to de�cits and the redistribution of income

from future generations to the present voters (Kopits and Symansky 1998, 17).

Fiscal policy rules tend to be more heterogeneous and complex than mon-

etary and exchange rate rules, as they vary with regard to the target variable,

institutional coverage and the method of implementation. Kopits and Syman-

sky (1998) classify �scal policy rules into three categories: 1. balanced budget

or de�cit rules; 2. borrowing rules; and 3. debt or reserve rules.57

Most studies on �scal rules have examined the interaction of di¤erent mon-

etary and �scal rules focusing on the e¤ects on the price level. The studies

examining a nominal interest rate peg - i.e. a monetary policy relevant for

this analysis - all come to similar conclusions. Leeper (1991) shows that under

pegged nominal interest rates and active �scal behaviour, monetary policy�s

e¤ect on prices depends on how the �scal authority adjusts direct taxes in

response to real debt movements. Sims (1994) proves that a monetary policy

that �xes the nominal interest rate, even if it holds the interest rate con-

stant regardless of the observed rate of in�ation or money growth rate, may

deliver a uniquely determined price level. Similarly, Woodford (1994) �nds

that the price level is uniquely determined under a nominal interest rate peg.

Schmitt-Grohé and Uribe (2000) note that the key consideration for price level

determination under an interest rate peg is whether �scal policy is speci�ed

as an exogenous sequence of primary or secondary surpluses/de�cits. Hence,

these studies show that with a nominal interest rate peg, �scal policy does

57The �rst category includes the balance between overall revenue and expenditure or limit
on government de�cit as a proportion of GDP, the balance between structural (or cyclically
adjusted) revenue and expenditure or limit on structural (or cyclically adjusted) de�cit as
a proportion of GDP and the balance between current revenue and current expenditure,
i.e. borrowing permitted only to �nance capital expenditure, while examples of the second
category are the prohibition of government borrowing from domestic sources or from the
central bank or limit on such borrowing as a proportion of past government revenue or
expenditure and in the third category, a limit on stock of gross (or net) government liabilities
as a proportion of GDP or target stock of reserves of extra-budgetary contingency funds as
a proportion of annual bene�t payments.
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matter for price level determination.

Marin (2002) examines �scal sustainability by developing a rule resembling

the SGP requirement of budgetary positions close to balance or in surplus,

where the primary balance equals interest payments on the government debt.

Using an overlapping generations model, he �nds that in an environment of

exogenous interest rates and price stability, this rule is su¢ cient to guarantee

the sustainability of public �nances while also allowing for the full operation

of automatic stabilizers.

In this study, we will overlook the e¤ects on the price level and focus on

�scal and external sustainability. We employ two types of �scal rules, belonging

to categories 1 and 3 in the Kopits and Symansky (1998) classi�cation. The

rules are derived from EU requirements and are similar to the rules employed

e.g. in Leeper (1991), Woodford (2001) and Railavo (2004a, b). The �rst rule

is a debt rule formulated as follows

� t = � t�1 + �

�
Dt

Pt�1Yt�1
� �

�
, (4.41)

where � is the �scal policy parameter that gives the weight the government

places on meeting the target for the ratio of government debt to GDP �.

The rule implies that if the debt-to-output ratio in the end of the previous

period deviates from the target ratio, the government will alter the tax rate

accordingly. In other words, if the debt-to-output ratio exceeds the target,

the government will raise the tax rate. The rule can also be written using a

long-term tax rate

� t = � 0 + �

�
Dt

PtYt
� �

�
, (4.42)

where � 0 is de�ned as �+r&1+�
: & is the long-term debt ratio, which can di¤er from

the target debt ratio �.

The second rule is a de�cit rule based on the Maastricht de�nition of the

de�cit and is written as follows

� t = � t�1 + �

�
deft�1
Yt�1

� �

�
(4.43)

= � t�1 + �

�
Gt�1 � � t�1wt�1Lt�1

Yt�1
+ it�1

Dt�2

Pt�1Yt�1
� �

�
.

Here, � is the �scal policy parameter that gives the weight the �scal authority

places on balancing the government budget and � is the target for the de�cit.
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Also this rule can be written using the long-term tax rate

� t = � 0 + �

�
Gt�1 � � t�1wt�1Lt�1

Yt�1
+ it�1

Dt�2

Pt�1Yt�1
� �

�
. (4.44)

These two rules state that if the previous period de�cit exceeds the target

de�cit, the government will raise taxes.

4.3 Calibration and Simulation

4.3.1 Parameters

To determine the steady state and its response to the di¤erent productivity

shocks, numerical methods are employed. The parameter values were chosen

in line with appropriate literature and, whenever possible, actual data were

also consulted. The Baltic states were chosen as reference countries, as they

have a long history with �xed exchange rate regimes and a reputation for �scal

discipline.

� and 1�� represent capital�s and labour�s shares of the income generated.
The value of 1�� was set at 0:5, as the share of wages in output in the Baltic
states is around 50% (IMF 2003a, b and c ).58 The value for the inverse of

labour supply elasticity ! was set at 1:89 implying a Frisch labour supply

elasticity of 0:53 in line with Siliverstovs and Koulikov (2003), who estimate

this to be the labour elasticity with respect to wages in Estonia.59 The value

for the parameter � was chosen so that the steady state labour supply is equal

to approximately one-third (Cooley and Prescott 1995).

The private consumption to output ratio c in the Baltic states is 60% (IMF

2003a, b and c ). However, as investment is zero in the model�s steady state

and most investment in the new Member States stems from the private sector,

a higher ratio of 80% for private consumption to output was chosen. The level

of real government consumption is set so that it amounts to 20% of GDP.60

58The share of wages in GDP in the CEECS is on average 40.5% compared with 59% in
the 15 EU Member States (Galgóczi 2002).
59A survey by Domeij and Flodén (2001) points out that the estimates for labour supply

for males in general range between 0 and 0.5 but these estimates can be too low, especially
in the presence of borrowing constraints. Moreover, Killingsworth and Heckman (1986) note
that most estimates suggest that female labour supply elasticity is large both in absolute
terms and relative to male elasticities. Indeed, Saget (2000) �nds that the elasticity of female
labour supply in Hungary is 1.82.
60In IMF (2004a), a macroeconomic model for Estonia was constructed, in which the

steady state levels of private consumption, public consumption and investment to GDP
were calibrated. Based on 2003 data these were determined to be 56%, 19% and 26%,
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 de�nes the minus elasticity of the discount factor, which determines the

stationarity of the model and the speed of convergence to the steady state. In

line with Scmitt-Grohé and Uribe (2003), this value is set at 0:01. Following

equation (4:20), the remaining parameters in the discount factor are set so

that the discount factor depends only on consumption, i.e. ' = 0 and � = 1.61

The real interest rate for the monetary union, i.e. the euro area, is 0:04, the

standard used in the literature. Cooley and Prescott (1995) set a quarterly

value of � at 0.95, which implies an annual value of � = 0:81. Following

Blanchard and Perotti (2002), � is set at 0:95.62 The chosen parameter values

that remain �xed through the simulation exercise are summarized in Table 1.

TABLE 1 Parameter values*
� ! �  � ' � � � r

0.5 1.89 9 0.01 1 0 0.81 0.95 0.2 0.04
* Values not altered in the course of the simulation

The �scal policy parameters in the two rules take values 0.1, 0.5, 0.9 and

1.5 as in Railavo (2004b). The target de�cit-output ratio was set at zero to

mimic the close to balance requirement. Also other values would imply a debt

ratio rising without limit. For the target debt-output ratio, values of 0%, 10%,

30%, 60% and 90% were examined.

4.3.2 Steady state model

The model converges to a steady state with both the debt and de�cit rules.

For the debt rule based on the di¤erence of the tax rate (4:41), globally stable

steady states can be found but the Blanchard-Kahn conditions are not met.63

With the debt rule based on the long-term tax rate (4:42), it can be shown that

a unique, stationary steady state exists, when the �scal policy parameter � is

larger than � � 0:103. With � � 0:102, the model experiences the convergence
problems. Numerically, the steady states for the two formulations of the debt

rule are alike.

respectively. The share of private investment of total investment was according to IMF data
for 2003 (IMF 2004b) over 90%, which would allow us to use the values of 80% for private
consumption and 20% for public consumption.
61As noted before, giving other values to ' would not alter the results, as labour supply

is determined by equation (4:10).
62It should be noted that the Blanchard and Perotti (2002) estimate is for the US, i.e. a

large country.
63The Blanchard-Kahn (1980) conditions state that there exists a unique, stationary

steady state, if and only if the number of eigenvalues outside the unit circle is equal to
the number of forward-looking variables, which here is two.
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A unique steady state can also be found for the de�cit rule (4:43) based

on the SGP close to balance requirement but the steady state is not globally

stable.64 Hence, the results must be analyzed with caution. Using the long-

term tax rate based de�cit rule (4:44) produces a steady state, which does not

satisfy the Blanchard-Kahn conditions.65

Hence, it appears that the debt rule employing the long-term tax rate (4:42)

produces the most reliable results. The steady states with the formulations of

the debt and de�cit rules that ful�l the Blanchard-Kahn conditions, namely

rules (4:42) and (4:43), are compared in Table 2.66

TABLE 2 Steady state with debt and de�cit rules
Debt/output* Tax rule Output** Debt/output Tax rate

0% Both 100% 0% 40%

10% Debt 99.5% 10% 40.8%

De�cit 99.5% 10.6% 40.8%

30% Debt 98.6% 30% 42.4%

De�cit 98.6% 29.9% 42.4%

60% Debt 97.1% 60% 44.8%

De�cit 97.1% 61% 45%

90% Debt 95.7% 90% 47.2%

De�cit 95.6% 91% 47.3%
* Target ratio with the debt rule and initial ratio with the de�cit rule

** As a share of output with zero debt

The steady state with zero debt is the same for both rules and therefore

functions as a benchmark. The de�cit is zero in all the steady states and for

all debt levels. The debt issued by the public sector is absorbed by the private

sector, whose savings to output ratio corresponds to the debt to output ratio

64It appears that the steady state is particularly sensitive to the initial algorithm values
of output, private consumption, tax rate, capital, labour supply and demand and the wage
rate.
65Railavo (2004a) �nds that a debt rule similar to (4:41) results in an unstable solution,

with monetary policy consistent with the Taylor principle, whereas a de�cit rule analogous
to (4:43) has a range of stable solutions with a range of �scal policy parameters.
66In the steady state, the debt rule (4:42) implies that

D

PY
= �,

while the de�cit rule (4:43) entails

� = (1� �)�1
�
� + r

D

Y

�
.
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of the public sector in the steady state. With the debt rule, the debt to output

ratio corresponds to the targeted debt ratio in all steady states, while with

the de�cit rule the debt to output ratios hover close to the debt ratios with

the debt rule. Higher debt tends to result in lower output and a higher tax

rate, e.g. with 10%, 30%, 60% and 90% debt output ratios the tax rate is

respectively 2%, 6%, 12% and 18% higher than the tax rate in case of zero

debt.

When employing the debt rule based on the long-term tax rate (4:42), we

can also assume that the long-term debt ratio di¤ers from the target debt ratio -

e.g. a country with a high debt ratio could, and should, aim for debt reduction.

Also this formulation of the debt rule produces a unique, stationary steady

state. It can be shown that targeting debt reduction results in undershooting

the debt target and a lower tax rate, which are higher, the larger the weight

being given to achieving the �scal target.

Finally, the sensitivity of the steady states to changes in key parameter

values was examined for both rules. With the debt rule, it was found that the

steady state is quite sensitive to changes in the value of �. For example, a 10%

increase in � results in a 69% rise in output, consumption and debt, in case

of a non-zero debt target ratio. The tax rate increases by 11%. The steady

state also reacts to changes in �, r, ! and �, where output, consumption and

debt fall slightly when �, r or � is increased by 10% and increase when ! is

raised by the same amount. The de�cit rule appears more sensitive to changes

in parameter values. A 10% change in � or � causes convergence problems,

while a 5% increase in � brings about a debt-output-ratio of over 350% with no

change in the level of output and a 1% increase in ! results in a debt-output-

ratio of 16%, again with unchanged output.67 The tax rates rise accordingly

in both cases. In general, it can be said that with the de�cit rule, changing the

parameter value changes the debt level, not output. For example, raising the

values of �, r and � by 10%, causes positive government assets of 71%, 215%

and 31%, respectively, to appear. To conclude, the debt rule again appears

more robust, at least with regard to the most central variables.

4.3.3 Permanent shock

The permanent shock examined here represents output level convergence via

a shock to the productivity level. The permanent shock is implemented by

67It should be noted that in the case of a 5% increase in �, the Blanchard-Kahn conditions
are not met.
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setting the end value for the level of productivity 5%, 10%, 30% or 50% higher

than the original level. This implies convergence from a level of productivity

that is 95%, 91%, 77% or 67% of the end level, which in this case could

be considered to be the EU level. As the steady state with the de�cit rule

(4:43) is not globally stable, the examination of a permanent shock can not

be considered to provide reliable results. Hence, this part of the analysis was

performed only for the debt rule.

With the debt rule, a permanent productivity shock of 5% leads to a per-

manent output increase of 10%, while a 10% shock produces 21%, a 30% shock

69% and a 50% shock induces 125% more output. Private and public consump-

tion, wages, capital and �rm pro�ts all rise with the same percentages, as do

the levels of debt and savings when the debt to output target is other than

zero. The tax rate and the labour supply remain unchanged.

The following graph shows the convergence to the new steady state for

the tax rate, de�cit, debt, output, current account and net foreign assets in

the case of a 5% shock, when the debt target is 10% and the weight given to

achieving the debt target � = 0:5.68

As there is perfect foresigh, the future rise in productivity has an immediate

e¤ect on the behaviour of consumers and �rms. Output immediately jumps to

the new steady state level due to the spike in investment needed to raise capital

to the new steady state level and higher labour supply induced by the increased

wage. Both private and public consumption rise. With higher output the debt

to output ratio falls below the target ratio, which causes the tax rate to fall.

This fall is larger with higher values of �. Higher public expenditure together

with the lower tax revenues cause a de�cit - although not a very large one -

to appear. This leads to an accumulation of debt. The increase in the debt to

output ratio leads to a rise in the tax rate, which in turn diminishes the de�cit.

This continues until the new steady state levels are reached. Despite higher

wage income, the households�increased consumption and the decreased �rm

dividends cause the households to accumulate debt. This in turn, together

with increased government borrowing, leads to an accumulation of negative

net foreign assets. These are corrected when productivity rises in the end of

the period.

68Periods are set to 100 for practical purposes. The adjustment of most variables is rapid.
The accumulation of private borrowing and negative net foreign assets would be considerably
less with a shorter timeframe. The point of interest here is the direction of the change and
the convergence to the steady state.
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FIGURE 1 Permanent 5% shock to productivity:

Debt rule (�=10%; �=0.5)

4.3.4 Transitory shock

Two types of transitory shocks are examined. First, a stochastic one period

shock to productivity and second, a stochastic one period shock to government

expenditure. The e¤ects of a transitory productivity shock are examined to

enable a comparison to be made between the two tax rules and to determine,

if the transitory productivity shock has any long-term e¤ects on debt and the

external balance. A transitory shock to government expenditure is studied, as

the occurrence of such shocks seems quite natural in connection with the entry

of the new Member States into the EU. The two shocks are independent of

each other.

The results for transitory shocks are reliable only when a unique, stationary

steady state exists. As shown before, this is the case for the debt rule (4:42)

and the de�cit rule (4:43), where it should, however, be noted that the steady

state is not globally stable. Figures 2 and 3 show the responses of the tax rate,

de�cit, debt level, output, the current account and net foreign assets to a 1%

stochastic shock to productivity with the debt and de�cit rules, respectively.69

69Changing the debt level or the value of � has no an e¤ect on the direction of the change.
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FIGURE 2 Transitory shock to productivity:

Debt rule (�=60%; �=0.5)

FIGURE 3 Transitory shock to productivity: De�cit rule (�=0.1):
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The Figures on the previous page show the deviations from the steady

state and the adjustment back to the steady state. It should be noted that the

changes are very small. The Figures con�rm the linearization of the relevant

equations presented in the Appendix. Essentially, it should be noted that the

responses to a transitory shock are visible for quite a long time, e.g. on the

debt level.

The productivity shock causes a spike in investment as well as an increase

in consumption, which lead to negative savings, i.e. private sector borrowing,

a current account de�cit and in turn to negative net foreign assets.70 Output

jumps due to increased investment and labour supply. As the investment spike

smooths out and consumption begins to return to the steady state level, private

sector borrowing decreases.

The period t reactions of debt, de�cit and the tax rate are identical for the

two rules, except for the magnitude of the change of the debt and de�cit levels,

which is in�uenced by the steady state debt ratio, which here is higher for the

debt rule. Higher output causes the debt level to fall slightly and a public

�nances surplus to be created, while there is no e¤ect on the tax rate. In the

next period, di¤erences between the two rules emerge. With the debt rule, the

tax rate is lowered due to the debt-to-output ratio falling below target as a

result of lower debt and a higher output. As the decrease in the tax rate is

rather large, de�cit and debt begin to rise. As the debt ratio rises due to the

positive de�cit and the output spike smoothing out, the tax rate will be raised.

Rising tax revenue will create a surplus in public �nances, which brings about

a fall in the debt ratio, which causes the tax rate to go down and enables a

return to the steady state.

With the de�cit rule, the tax rate is also lowered in the next period but not

as much as with the debt rule. The debt level falls further. The tax rate will

fall as long as there is a public �nances surplus. Once that has been eliminated

through lower taxes, the tax rate will be raised gradually and the economy will

return to the steady state.

To conclude, with both rules a one period shock has rather long-term conse-

quences, although it should be noted that the scale of changes is rather small.

The adjustment appears somewhat faster with the debt rule. Productivity

growth leads to a fall of the tax rate with both rules.

70The �gure for net foreign assets corresponds exactly to that of private savings.
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FIGURE 4 Transitory shock to government expenditure:

Debt rule (�=30%; �=0.9)

FIGURE 5 Transitory shock to government expenditure:

De�cit rule (�=0.9)
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However, the fall of the tax rate is much stronger with the debt rule, as is

also shown by the linearizations in the Appendix and thus, it rapidly leads to

a public �nances de�cit and increasing debt which, in turn, lead to an increase

of the tax rate and a return to the steady state.

The other shock analyzed is a one period stochastic shock to government

expenditure. Figures 4 and 5 present the responses of the tax rate, de�cit,

debt level, output, the current account and the net foreign assets when the

debt and de�cit rules are employed.

The e¤ects of the rise in public expenditure on the de�cit and debt are the

same, regardless of the rule employed. De�cit and debt rise due to the rise in

government consumption while output falls which leads to an increase in the

next period tax rate for both rules. The fall in private consumption o¤sets the

rise in public consumption and the fall in output, and enables the creation of

a current account surplus. Due to lower private consumption, private saving

increases bringing about a rise in net foreign assets.

After the spike in the de�cit and debt and the subsequent rise the tax rate,

de�cit and debt begin to decrease. The higher tax rate reduces private savings

and net foreign assets start the return towards the steady state.

4.4 Conclusions

The new EU Member States still have a way to go before they converge toward

the current euro area in terms of output, productivity and price levels. Yet,

the �rst wave of new Member States could adopt the euro as soon as 2007. On

the one hand, many perceive the requirements for euro adoption as hindering

the convergence process and preventing entry into the euro area, as e.g. higher

in�ation as well as current account and budget de�cits can be considered an

inevitable part of the convergence process. On the other hand, one could ask

whether aiming to meet the criteria - e.g. by adopting �scal rules, which

should also support price and exchange rate stability - would help the new

Member States to attain a better position with regard to external and �scal

sustainability and thus support convergence.

Kopits (2001) draws three lessons from the usefulness of �scal policy rules.

First, governments with a strong reputation for �scal prudence do not need to

be constrained by rules. Second, in countries where such reputation is lacking,

�scal rules can provide a useful policy framework and contribute over time to

stability and growth. Third, to enhance their usefulness, �scal rules need to be
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well designed at the national and sub-national levels of government, combining

simplicity, �exibility and growth-oriented criteria. (Kopits 2001, 19). Indeed,

the Eco�n Council has recently rea¢ rmed that a rules-based system is the best

guarantee for the enforcement of commitments and for all Member States to

be treated equally (Council of the European Union 2005).

The European rules - at least until now - have placed much greater em-

phasis on the de�cit, even though the Treaty stipulates that compliance with

budgetary discipline has to be examined on the basis of both the de�cit and

the debt criterion. Nevertheless, several Member States were allowed to adopt

the euro, when their debt levels exceeded the 60% reference value but were

"su¢ ciently diminishing and approaching the reference value at a satisfactory

pace". Moreover, there have been no sanctions for exceeding the reference

value for debt or failing to lower the debt ratio, whereas excessive de�cit pro-

cedures have been started for a number of old and new Member States based

on a de�cit in excess of the 3% reference value.71 Nonetheless, the reform of

the Stability and Growth Pact aims to put more emphasis on debt and sus-

tainability, i.e. as noted in the report of the Eco�n Council (2005) on the

reform of the Pact: "The long-term sustainability of public �nances would be

supported by the convergence of debt ratios towards prudent levels."

In this study, the aim is to examine the e¤ects of EU �scal policy rules on

the �scal variables and external balance in the new Member States that can be

considered as small open economies with �xed exchange rate regimes and thus

exogenously determined interest rates. The model is a fairly standard one-

good small open economy model with capital, an endogenous labour supply

and distortionary taxation.

Whereas the debt rule ensures a stable debt-to-output ratio and a zero

de�cit at all times, the de�cit rule only guarantees the latter. Neither rule is

able to control the development of net foreign assets. When the economy is

hit by a transitory increase in output due to a productivity shock, reactions

with the two rules di¤er. A government employing a debt rule will lower taxes

much more than a government using a de�cit rule where taxes are lowered

more gradually. This implies that the government employing a debt rule is

also forced to raise the tax rate much faster due to increases in the debt level.

Adjustment with the de�cit rule is much more gradual. The responses to a

government expenditure shock are the same for both rules, i.e. both indicate

an increase in debt, de�cit and the tax rate.

71The Treaty sets out a procedure - the so called Excessive De�cit Procedure (EDP) -
to be followed at Community level to identify and counter excessive de�cits, including the
possibility of �nancial sanctions.
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With regard to external sustainability, the debt rule cannot constrain the

accumulation of negative net foreign assets in case of a permanent shock to

productivity, while the properties of the de�cit rule did not allow us to con-

duct an examination of a permanent shock. It would appear that external

imbalances and the accumulation of net foreign assets might be an unavoid-

able consequence of the convergence process. As �scal rules prove not to be

a panacea in this respect, it appears that attention needs to be paid also to

growth of private sector indebtedness.72 Finally, external imbalances might

have to be accepted as a fairly permanent phenomenon in these countries,

as long as they are catching up to the old Member States. Regardless, their

development needs to be carefully monitored. To sum up, the choice of the

appropriate �scal policy rule depends on the policymakers�preferences as well

as on the nature of the most prevalent shock.

The reform of the Pact is an improvement from the point of view of the

de�cit rule, as now the medium-term objective - earlier close to balance - for

each Member State is tailored to the economic and debt situation of each

country, so that high debt countries for instance should strive towards a more

stringent objective.73 An impediment to the usefulness of de�cit rules is discov-

ered by Von Hagen and Wol¤ (2004), who note that the SGP rules, which also

they consider as focusing more on de�cit than debt, have induced governments

to use creative accounting to hide de�cits. They calculate stock-�ow adjust-

ments - calculated as the �rst di¤erence of debt levels minus the de�cits - where

positive stock-�ow adjustment implies that the debt level has increased more

than it should have given the de�cit. Their calculations show a systematic re-

72Indeed, on the statement on Estonia�s entry into ERM II (2004), it was noted that "to
reduce the external imbalance and contain it at a sustainable level, the Estonian authorities
will take the necessary measures to contain domestic credit growth and ensure e¤ective
�nancial supervision". In a similar manner, the statement on Latvia�s entry into ERM II
(2005) stated that "to help reduce the external imbalance and contain it at a sustainable
level, the authorities will take measures to restrain domestic demand and they will remain
vigilant concerning risks of excessive domestic credit growth. Continued e¤ective �nancial
supervision will assist the authorities in promoting prudent credit policies and in limiting
credit risk in the banking system."
73The Eco�n Council (2005) report stipulates that "In light of the increased economic

and budgetary heterogeneity in the EU of 25 Member States, the Council agrees that the
medium-term objective should be di¤erentiated for individual Member States to take into
account the diversity of economic and budgetary positions and developments as well as of
�scal risk to the sustainability of public �nances, also in the face of prospective demographic
changes. Medium-term objectives should be di¤erentiated and may diverge from "close to
balance or in surplus" for individual Member States on the basis of their current debt ratio
and potential growth, while preserving su¢ cient margin below the reference value of -3% of
GDP. The range for the country-speci�c medium-term objectives for euro area and ERM
II Member States would thus be, in cyclically adjusted terms, net of one-o¤ and temporary
measures, between -1% of GDP for low debt/high potential growth countries and balance
or surplus for high debt/low potential growth countries."
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lationship between stock-�ow adjustments and de�cits after the introduction

of the EU �scal framework.74

The reform of the SGP also implies an increased focus on debt which,

if implemented in practice, if implemented in practice, can be considered a

welcome change. The report of the Eco�n Council (2005) on the reform notes

the following of the increased focus on debt:

"The Council agrees that there should be increased focus on debt and

sustainability, and rea¢ rms the need to reduce government debt to be-

low 60% of GDP at a satisfactory pace, taking into account macroeco-

nomic conditions. The higher the debt to GDP ratios of Member States,

the greater must be their e¤orts to reduce them rapidly. The Council

considers that the debt surveillance framework should be strengthened

by applying the concept of "su¢ ciently diminishing and approaching the

reference value at a satisfactory pace" for the debt ratio in qualitative

terms, by taking into account macroeconomic conditions and debt dy-

namics, including the pursuit of appropriate levels of primary surpluses

as well as other measures to reduce gross debt and debt management

strategies. For countries above the reference value, the Council will for-

mulate recommendations on the debt dynamics in its opinions on the

Stability and Convergence Programmes."

A further improvement to the EU framework would be an increased at-

tention to debt levels, especially the growth of debt levels. As can be seen

from the results here, a debt-output target keeps the debt ratio stable even

when output growth is very fast. Thus, also debt levels rise rapidly. Indeed,

debt growth is a factor that should be taken into consideration in the analysis

of Member States�public �nances, especially those of countries experiencing

signi�cant output growth.

This study indicates several topics for future research. Moreover, di¤erent

formulations of investment and taxes for example could provide important

insights. The study would also bene�t from a more detailed calibration to

meet the country-speci�c characteristics of the new Member States. Further

research is also needed on the causes of current account de�cits.
74Da on and Rossi (1999) provide an overview of the one-o¤measures and other account-

ing tricks that EU Member States used to qualify for euro adoption.
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Appendix

As linearization of the whole system appears too complicated, we restrict our

attention to the linearization of a few key equation. The linearization of the

government budget constraint around a steady state produces

eDt = (1 + r) eDt�1 + [� � (1� �) � ] eYt � (1� �)Y e� t (4.45)

and the linearization of the de�cit gives

gdef t = r eDt�1 + [� � (1� �) � ] eYt � (1� �)Y e� t. (4.46)

The linearized debt rule (4:42) can be written as follows:

e� t = �

 eDt�1

Y
� D

Y

eYt�1
Y

!
, (4.47)

while de�cit rule (4:43) takes the following form, when linearized:

e� t = e� t�1 + �

 gdef t�1
Y

� def

Y

eYt�1
Y

!
.

Following a productivity shock, output increases.75 This implies the fol-

lowing for the tax rate and de�cit and debt levels in period t, regardless of the

tax rule used, assuming that the economy starts in a steady state in period

t� 1

e� t = 0 (4.48)

eDt =gdef = [� � (1� �) � ] eYt = �rD
Y
eYt, (4.49)

which show that the e¤ect of the positive output shock on the tax rate is zero

in period t, while the debt level initially falls slightly. Then in the following

period the tax rate will fall when the debt rule is employed, assuming a positive

75The linearized output equation can be written as follows

eYt
Y
=
(1 + !)

(�+ !)

eAt
A
� (1� �)
(�+ !)

 eCt
C
+

e� t
(1� �)

!
,

The reaction of output to a positive productivity shock appears positive in period t, which
is supported by the numerical simulations.
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steady state debt level:

e� t+1 = �
D

Y

 eDt

D
�
eYt
Y

!
= �� (1 + r) D

Y

eYt
Y
, (4.50)

while the debt level appears to rise

eDt+1 =
D

Y

n
(1 + r) [(1� �)�� r] eYt � reYt+1o . (4.51)

Employing the de�cit rule(4:43) has the following outcome for the tax rate

and the de�cit and debt levels in period t+ 1

e� t+1 = ��rD
Y

eYt
Y
. (4.52)

eDt+1 = r
D

Y

n
[(1� �)�� (1 + r)] eYt � eYt+1o . (4.53)

As the e¤ect on period t de�cit is negative, the tax rate falls in period t + 1,

assuming a positive debt ratio.

The case with a government expenditure shock is more complicated, so we

only present the responses in period t. Assuming that the economy starts in

a steady state in period t� 1, the responses with the debt and de�cit rules in
period t are as follows

e� t = 0 (4.54)

eDt =gdef = eGt � (1� �) � eYt (4.55)
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