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Abstract
Improvement (and reduced heterogeneity) of economic policies and institutions and reduced
exchange rate volatility are two expected effects arising when candidates develop prerequisites
needed to qualify for EU membership.
In this paper we evaluate whether these two effects apply to Eastern European countries by
inspecting the volatility of real effective exchange rates (REER) and of different  indicators of
quality of institutional rules and macroeconomic policies before and after the negotiation period.
We finally evaluate the impact of both effects on levels and growth of real per capita GDP.
By comparing dynamics of the above mentioned variables for transition candidates and a group of
control countries, including transition non candidates, we find that the positive effects of accession
to the EU materialise much before accession and even before the beginning of the negotiating
process with significant effects on levels and growth.

                                                
1 Paper prepared for the 2004 Villa Mondragone  Conference. The authors thank O. Knudsen, J.
Lothian, G. Piga, L. Sarno, P.L. Scandizzo, M. Taylor and H. Zavarce for their useful comments
and suggestions and Antonio de Socio, Serena Troni, Stefania Di Giacomo and Noemi Pace for
their precious research assistance. The usual disclaimer applies.
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1. Introduction

The paper aims to analyze the anticipated impact of accession to EU for a group of transition
countries. More specifically, we wonder how the development of prerequisites for accession to the
negotiation process, and the negotiation process itself, have contributed to determine changes in the
exchange rate volatility and in the quality of institutions and economic policies of “acceding
candidates”. We focus on these two groups of variables since, consistently with past results in
theoretical and empirical literature, we expect a significant contribution from them on levels and on
conditional convergence of per capita GDP. We therefore evaluate econometrically whether such
impact occurred, and in what magnitude, for transition countries candidates to the EU enlargement.
The paper is divided into six parts (including introduction and conclusions).
In the second part we provide an institutional background illustrating the two-way causality nexus
between accession and preparation to participate to the negotiating process, on the one side, and the
improvement in economic policies and institutional quality of candidates, on the other side. In the
third part we briefly summarize the theoretical and empirical support for the impact of these factors
on growth. In the fourth section we provide and discuss descriptive evidence on the dynamics of
exchange rate volatility and of various indicators of quality of institutions and macroeconomic
policies for a subgroup of transition candidates2 before and after the start of the negotiating process.
In the fifth section we test econometrically the impact of the above mentioned factors on levels and
growth of real per capita GDP for a large sample of countries with special focus on the behaviour of
transition candidates.

2. Institutional background: the close links between accession negotiations and the
improvement in quality of institutions and economic policies

A closer look at the structure of the negotiations for candidates to the EU enlargement may help to
clarify the link between preparation for EU membership and changes in the two factors (exchange
rate volatility and quality of institutions and economic policies) whose impact on levels and growth
of per capita GDP will be tested in the next sections of the paper.
From an institutional point of view, the process toward EU accession starts when the potential
candidate submits a formal application to join. The European Council, after receiving an opinion
from the European Commission, decides whether or not accession negotiations should be opened.
More specifically, in the case under analysis, the decision of admitting transition countries to
negotiations in the Luxembourg European Council of December 1997 has been based on the
potential to fulfill the economic and political conditions known as the “Copenhagen criteria” in the
medium term.
Such criteria establish that a prospective member must: i) be a stable democracy, respecting human
rights, the rule of law, and the protection of minorities; ii) have a functioning market economy; iii)
adopt the common rules, standards and policies that make up the body of EU law.3

Accession negotiations started: i) on 31 March 1998 with Hungary, Poland, Estonia, the Czech
Republic, Slovenia and Cyprus; ii) on 13 October 1999 with Romania, the Slovak Republic, Latvia,
Lithuania, Bulgaria and Malta.

                                                
2 We define as transition candidates all those ex communist countries included in the first group of candidates to
accession: Czeck Republic, Estonia, Latvia, Lithuania, Slovak Rep., Slovenia, Poland, Hungary. We define as transition
candidates all those ex communist countries not in the first group of candidates to accession: Albania, Armenia,
Azerbaijan, Belarus, Bulgaria, Croatia, Georgia, Kazakhstan, Kyrgystan, Macedonia, Moldova, Romania, Russia,
Tajikistan, Turkmenistan, Ukrain, Uzbekistan.
3 More detailed info on this point may be retrieved from the following website:
http://europa.eu.int/comm/enlargement/enlargement.htm.
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On 9th October 2002, the Commission recommended to close negotiations with Cyprus, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, the Slovak Republic and Slovenia.
Negotiations were effectively concluded with Cyprus, the Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Malta, Poland, the Slovak Republic and Slovenia in December 2002. These 10
"acceding countries" are currently  set to join on 1st May 2004, while Bulgaria and Romania are
expected  to do so by 2007.
As specified above, in order to join the Union transition candidates required the fulfillment of the
'Copenhagen criteria'.
To do so, applicants were expected to accept the "acquis", corresponding to laws and rules adopted
on the basis of the EU's founding treaties (mainly the treaties of Rome, Maastricht and Amsterdam).
The negotiating process leading to the achievement of such goals requires that each applicant
country draws up its position on each of the 31 chapters4 of the EU acquis, to engage in
negotiations. The pace of each negotiation will depend on the speed of each country in converging
toward the EU acquis in each of these fields.
Some of these 31 chapters are particularly relevant to our point  and to the variable we aim to
examine. Chapter 11 deals with the EMU and, even though establishing that “countries cannot
adopt the euro upon accession because the Treaty requires that an assessment of the sustainability
of the government's financial position be performed before accession”, asks for measures of
convergence in exchange rate and economic policy which should lead to higher exchange stability
and increase the likelihood of future accession to the MU.  More specifically, elements that must be
implemented in legislation prior to the date of accession, include: i) prohibition of direct financing
of the public sector; ii) prohibition of privileged access of the public sector to financial institutions;
iii) Central Bank Independence. On the other hand, elements that only have to be complied with
from the date of accession include exchange rate and economic policies, co-ordination of economic
policies with member states through participation in Community procedures and adherence to the
provisions of the Stability and Growth Pact and of the statutes of the ESCB. Other chapters which
are especially relevant to our factors are: i) chapter 4 freedom of  capital movements; ii) chapter 25
customs union (including in the acquis EU Common Customs Tariff, trade preferences, tariff quotas
and tariff suspensions); iii) chapter 5 company law (including protection of industrial property
rights).
How far can we trace back candidates effort to be part of the EU ? Formal demands for admission
are presented between 1994 and 1996 (see Table 1).  The desire and preparation for being part of
the EU starts much before. If we look at information on international press we find that the 5th of
September 1991 the already known intention of Eastern European countries to apply for admission
is confirmed by the fact that  Poland, Hungary and the Check Republic ask formally to the EU
commissar Andriessen a ticket for participating to the meetings of  EU  foreign ministers.
Later on, in June 22, 1993 the European Council confirms that all transition countries can be EU
members as soon as they will satisfy conditions for admission (the above described Copenhagen
criteria).
If we look at formal trade agreements we find that already in 1991 Poland and Hungary sign
European Agreements in which they take a formal commitment to closer economic and political
integration in exchange of the preferential treatment for their exports. This round of agreements

                                                
4 Chapter 1: Free Movement of Goods, Chapter 2: Free Movement for Persons; Chapter 3: Freedom to Provide Services
Chapter 4: Free Movement of Capital Chapter 5: Company Law  Chapter 6: Competition Policy  Chapter 7: Agriculture
Chapter 8: Fisheries Chapter 9: Transport Policy Chapter 10: Taxation Chapter 11: EMU Chapter 12: Statistics Chapter
13: Social Chapter 14: Energy Chapter 15: Industrial Policy Chapter 16: SMEs Chapter 17: Science and Research
Chapter 18: Education and Training Chapter 19: Telecommunications and Info Chapter 20: Culture and Audiovisual
Policy Chapter 21: Regional Policy and Co-ordination Chapter 22: Environment Chapter 23: Consumers and Health
Protection Chapter 24: Justice and Home Affairs Chapter 25: Customs Union Chapter 26:External Relations Chapter
27: Common Foreign and Security Policy Chapter 28: Financial Control Chapter 29: Finance and Budgetary Provisions
Chapter 30: Institutions Chapter 31: Other Co-ordination of Negotiations and Pre-accession.
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follows the previous round (which traces back to 1998) of Trade and Cooperation Agreement which
grants transition countries the status of most favored nation.
An important conclusion for our research on the institutional background and on the chronology of
the steps undertaken for admission described above is that the improvement in the quality of
institutions and economic policies has been both a prerequisite for admission to negotiations and for
their successful conclusion for transition candidates. We therefore expect that effects of the process
of EU enlargement start well before accession and even before the beginning of the negotiation
process. This is because access to negotiations has been conditional to the evaluation of the capacity
to fulfill the “Copenhagen criteria” and this capacity was determined on the basis of the progress
already achieved on the path of institutional and policy reforms (Henderson, 2000).

2.1 The state of art on the effects of exchange rate volatility growth

Theoretical literature developed several models outlining channels through which exchange rate
volatility may affect growth, directly or through investment (Caballero-Corbo, 1989; Baum et al.,
2001; Froot-Kemplerer, 1989; Serven, 2000). Theoretical predictions on the direction of such
relationship are mixed and depend on crucial assumptions on market competitive structure,
symmetry/asymmetry of investment adjustment costs and entrepreneurial attitudes toward risk.
In extreme synthesis, the convexity of the profit function may generate the paradoxical effect of a
positive effect of exchange rate volatility on investment under perfect competition, risk neutrality
and symmetric costs of capital adjustment. Under more realistic assumptions of asymmetric sunk
costs of investment, risk aversion and imperfect competition the relationship is clearly reversed.

On the empirical point of view some papers find inconclusive evidence, but a large number of
them support the hypothesis of a negative relationship between exchange rate volatility and
investment, or, directly, GDP growth. Differences in obtained results depends not only on sample
and period specificity, but also on heterogeneous methodological approaches. (Razin-Collins, 1997;
Cottani et al., 1990; Dollar, 1992; Ghura and Grennes, 1993; Darby et al., 1999).
The majority of these papers uses simple standard deviations or conditional  heteroskedastic
measures of bilateral exchange rate volatility or, alternatively, deviations from exchange rate
fundamentals. Our argument, which supports the methodological choice explained in the next
section, is that bilateral exchange rate measures do not weight and consider the source of instability
introduced by additional trading partners and potential diversification effects in countries’ export
portfolios 
(Quian-Varangis, 1994). For these reasons a better choice may be to adopt real effective
exchange rate (REER) measures which correctly consider the impact of these factors on exchange
rate induced instability.
In other terms, we argue that a virtuous country may have low bilateral volatility with a leading
currency (i.e. the dollar), but may import instability via volatility of bilateral exchange rates with its
regional trade partners. In this perspective the REER  may also be viewed as a measure of missing
regional integration��

                                                
5 Edwars-Yeyati (2003) find that terms of trade shocks are amplified in countries with more rigid exchange rate regimes
and that, after controlling for other factors, countries with flexible exchange rate regimes grow faster. This result is not
in contradiction with our hypothesis on the negative effects of export portfolio volatility on growth. This is because our
trade portfolio volatility measure is not the inverse of fixed bilateral exchange rates and therefore its positive effect on
growth cannot be in contradiction with the negative effect on growth of fixed exchange rates.
The example of Argentinean crisis may illustrate it. Argentina had a currency board with the United states and therefore
was classified as a highly rigid exchange rate regime. The problem though is that  some of  its main trading partners (i.e.
Brazil) had with her flexible exchange rates and the country suffered from their devaluation. It may therefore happen
that a country classified with rigid exchange rates has a high export portfolio volatility. Bagella-Becchetti-Hasan (2004)
confirm this point showing that, in many cases, countries classified with flexible exchange rates may have relatively
lower export portfolio volatility than countries classified with rigid exchange rates.
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2.2 The state of art on the effects of quality of institutions and economic policies on growth

The literature analyzing the role of  the quality of institutions and economic policies on growth is so
wide that we just make reference to a few contributions that may be useful to understand the
ranking of this variable vis-à-vis other factors affecting growth and/or conditional convergence.
Rodrik (1999, 2002) and Frankel (2002) consider that the success of market based economies
crucially hinges on the presence of good institutions. The most important of them are  institutions
which defend property rights, fight corruption, support macroeconomic stabilization and promote
social cohesion. By applying the stochastic frontier approach to country level production functions
Klein and Lu (2003) observe that institutions and policies which promote political stability increase
proximity to the efficient frontier. Esfahani-Ramirez (2003) find  a significant link between quality
of institutions, infrastructure and growth.
Recent surveys and comparative evaluations of the impact of different factors of conditional
convergence highlight that quality of economic policies and institutions play a dominant role among
them. Among 87 different factors affecting growth surveyed by Durlauf and Quah (1998) in their
empirical studies, institutions (Rodrik, 2000; Barro-Sala-i-Martin, (1995,1996, 2002) or, more
specifically, financial institutions (Pagano, 1993; King-Levine, 1997) play a crucial role together
with human capital (Mankiw-Romer-Weil, 1992). Other factors such as the government sector
(Hall-Jones, 1997), social and political stability (Alesina-Perotti, 1994) and corruption (Mauro,
1995) all appears as different facets of the quality of institutions and economic policies.
In a direct evaluation of the relative significance of different factors, Sala-y-Martin (2002) finds that
institutional quality is one of the most robust. The impact of institutions on growth with specific
reference to transition countries is tested by De Melo, Denizer and Gelb (1996) and by Fischer,
Sahay and Vegh (1996a).
In the next two sections we provide and comment descriptive and econometric evidence to test
whether the behaviour of acceding candidates to EU enlargement during and before the negotiation
period is consistent with the above mentioned predictions from the literature .

2. Descriptive evidence

In this section we provide and describe evidence on the dynamics of the two factors which we
expect to be affected by application and development of prerequisites needed to enter the EU.
More specifically, we collect information on real effective exchange rates and quality of institutions
and economic policies for transition candidates and a control group including also transition non
candidates.
Our measure of exchange rate volatility is a real effective exchange rate measure which models any
country as having a portfolio of assets represented by its relationships with trade partners.
Hence, the variance of the portfolio σp,i

2  of assets for the i-th country having trade relationships
with j (j=1,..,N) partners, may be written as:

σp,i
2 = �

j

jjx 22 σ +2�
<kh

hkkh xx σ

with σj2 being the variance of the return of the j-th asset, or the rate of return of the bilateral
exchange rate with the j-th partner, xj the share of export to the j-th partner out of the i-th country
total export, σhk the covariance between bilateral exchange rate returns of the i-th country with
partners h and k. Following  (Bagella-Becchetti-Hasan 2003) we take into account that
contributions to the REER of small trading partners tend to be negligible.
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This is why we decide not to include additional trade partners when one of the following constraints
is hit: i) a number of trading partners higher than 7; ii) a cumulative export share higher than 60
percent; iii) an individual partner share smaller than 2 percent.6

 Results on the dynamics of REER from 1998 to 2001 for different group of countries, including
transition candidates, are presented in figure 1 and Table 3 and may be conveniently divided into
two phases: i) a first phase  of extreme REER volatility (from 1988 to 1996); ii) a second phase of
sharp reduction in REER volatility (from 1997 to 2001). More specifically, we may divide the high
volatility period into three parts: ia) the first from 1998 to the middle of 1990; ib) the second from
the middle of 1990 to the end of 1993; iii) the third from the end of 1993 to the end of 1996.7

Desai (1998) analyses the high REER volatility period (1990-1996). He identifies the root of these
turbulences in the disequilibrium between undervalued nominal exchange rates and their PPP
measures. Furthermore, Brada-Drabek (1998) find a strong correlation between REER volatility and
changes in trade policies in transition countries. More specifically, these show that peaks of REER
appreciations are associated with trade restrictions and viceversa.

If we consider that some steps need to be taken by candidates before starting negotiations and
that on 31 March 1998, accession negotiations were started with six applicant countries - Hungary,
Poland, Estonia, the Czech Republic, Slovenia and Cyprus - we may see a significant
correspondence between the ongoing negotiating process and its requirements and the dynamics of
the REER volatility.8 At the end of our sample period (2001) the REER volatility of our group of
countries is only 5 percent of the 1995 level. No other areas or group of countries exhibit a similar
reduction of exchange rate volatility.

The above mentioned sequence of prerequisites needed to start negotiations and of
achievements needed to lead negotiation to the final outcome of accession to the EU clearly outline
a complex two-way relationship between our selected variables (exchange rate volatility and quality
of institutions and economic policies) and the process toward EU enlargement (only countries
which do relatively better can start the process and, at the same time, the process itself leads to an
improvement of the observed variables). The two-way relationship clearly includes, on the basis of
what we have explained here and above, an impact of the desire to participate and effective
participation to the process on real effective exchange rates and on the improvement of the quality
of institutions and economic policies and on the reduction of the REER volatility.

 To measure this second group of variables our indicator on the quality of institutions and
economic policies is taken from individual or aggregate components of the index published in the
Economic Freedom of the World: 2000 Annual Report issued by the Frazer Institute. The index is a
weighted average of the different  composed indicators designed to identify the quality of
institutional arrangements and policies in major areas.9   

                                                
�
Since we are interested in the effects of the historically realized REERs on growth and not in the investigation of their
law of variation we prefer the above mentioned way of calculating it to ARCH or GARCH measures of volatility.
7 Exchange rates are official rates with one exception. From the end of 1990 until 1995 for transition countries trading
with the URSS (Czeck Republic, Estonia, Lithuania and Latvia) the mean monthly weighted exchange rate is calculated
not by the official exchange rate, as the previous column, but by the black market exchange rate. This last value is
published on the Italian Exchange Office (www.uic.it). From May 1995 there is only the russian rublo and the
distinction between market and official exchange rate does not apply anymore.
8 As remembered in section 2 Chapter 11 of the EU aquis asks for measures of convergence in exchange rate and
economic policy which should lead to higher exchange stability and increase the likelihood of future accession to the
MU.
9 1  Size of Government: Expenditures, Taxes, and Enterprises A  General government consumption spending as a
percentage of total consumption B  Transfers and subsidies as a percentage of GDP; C  Government enterprises and
investment as a percentage of GDP; D  Top marginal tax rate (and income threshold to which it applies); i  Top
marginal tax rate (excluding applicable payroll taxes); ii  Top marginal tax rate (including applicable payroll taxes) 2
Legal Structure and Security of Property Rights A  Judicial independence. the judiciary is independent and not
subject to interference by the government or parties in disputes; B  Impartial court. a trusted legal framework exists for
private businesses to challenge the legality of government actions or regulation; C  Protection of intellectual property; D
Military interference in rule of law and the political process; E  Integrity of the legal system 3  Access to Sound Money
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Tables 3a and 3b present synthetic comparisons of changes in the index in major areas for different
subgroup of countries from 1990 to 2000. They generally show i) a significant improvement and ii)
a significantly higher reduction of heterogeneity for the subgroup of candidates transition countries
relatively to transition non candidates, EU and OECD non EU countries.

If we look at differences between transition candidates and non candidates we find that
candidates have a higher rate of growth in all considered indicators (2 percent against minus 12
percent in legal structure and property rights, 33 percent against 24 percent in access to sound
money; 82 percent against 75 percent in regulation of credit, labour and business and 49 percent
against 33 percent in the overall index of institutional quality). The increased homogeneity effect is
much stronger. If we look at the overall index we find a reduction of 55 percent in the standard
deviation of the overall index of institutional quality for transition candidates against an increase of
23 percent for transition non candidates compared with a reduction of 27 percent of EU countries
and of 16 percent for OECD non EU countries.
Beyond these rates of change we find trace of a significant convergence of transition countries to
the EU levels of above mentioned indicators.
Consider also that data are available for all candidates, but not for some non candidates, and that
data availability is generally positively related with good performance. Therefore our candidate/non
candidate differences are likely to be downward biased.   While the level effect may be affected by
reverse causation (it is ex ante higher institutional quality of candidates with respect to non
candidates which causes admission and not viceversa) the rate of change effect is  a more clear
evidence of direct causation (after the “admission race” starts  candidates improve their institutional
quality more than non candidates). 10

A closer inspection to components of the aggregate index show that, for transition countries, the
institutional convergence  of legal structure and security of property right and of banking system
and financial markets (credit market regulation and freedom to open current account abroad)
anticipates convergence of monetary policies and inflation. Quite interestingly, the improvement in
the quality of institutions and economic policies generally anticipates the beginning of the
negotiating process.
                                                                                                                                                                 
A  Average annual growth of the money supply in the last five years minus average annual growth of real GDP in the
last ten years; B Standard inflation variability in the last five years; C Recent inflation rate; D  Freedom to own foreign
currency bank accounts domestically and abroad 4  Freedom to Exchange with Foreigners A  Taxes on international
trade i  Revenue from taxes on international trade as a percentage of exports plus imports ii  Mean tariff rate iii
Standard deviation of tariff rates; B  Regulatory trade barriers i  Hidden import barriers. no barriers other than published
tariffs and quotas ii  Costs of importing. the combined effect of import tariffs, licence fees, bank fees, and the time
required for administrative red-tape raises the costs of importing equipment;  C  Actual size of trade sector compared to
expected size; D  Difference between official exchange rate and black market rate E  International capital market
controls i  Access of citizens to foreign capital markets and foreign access to domestic capital markets ii  Restrictions on
the freedom of citizens to engage in capital market exchange with foreigners index of capital controls among 13 IMF
categories 5  Regulation of Credit, Labor, and Business A  Credit Market Regulations i  Ownership of banks.
percentage of deposits held in privately owned banks ii  Competition. domestic banks face competition from foreign
banks iii  Extension of credit. percentage of credit extended to private sector iv  Avoidance of interest rate controls and
regulations that lead to negative real interest rates v  Interest rate controls .interest rate controls on bank deposits and/or
loans are freely determined by the market; B Labor Market Regulations i  Impact of minimum wage. the minimum
wage, set by law, has little impact on wages because it is too low or not obeyed ii Hiring and firing practices. hiring and
firing practices of companies are determined by private contract iii  Share of labor force whose wages are set by
centralized collective bargaining iv Unemployment Benefits. the unemployment benefits system preserves the incentive
to work; v  Use of conscripts to obtain military personnel; C Business Regulations i  Price controls. extent to which
businesses are free to set their own prices ii  Administrative conditions and new businesses. administrative procedures
are an important obstacle to starting a new business iii  Time with government bureaucracy. senior management spends
a substantial amount of time dealing  with government bureaucracy iv  Starting a new business. starting a new business
is generally easy v  Irregular payments. irregular, additional payments connected with import and export permits,
business licenses, exchange controls, tax assessments, police protection, or loan applications are very rare.
10 Consider also that all ex communist countries are in these years under pressure of financial institutions (BERS, IMF)
asking them for institutional reforms. Hence our candidates/non candidates measures evaluate in some way effects of
the marginal pressure exerted by enlargement process in addition to the one of international financial institutions.
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3.1 The model

The theoretical benchmark for evaluating the effects of negotiations for EU accession is a standard
MRW (1992) model with decreasing returns to scale in physical and human capital where country
output (Y) is modeled as:

Yt =F(K, H, AL) = Kt
αHt

β (AtLt)1-α-β with  α + β < 1 (1)

with L and K being the standard labour and physical capital inputs, H the stock of human capital,
while A is a  variable capturing all other factors affecting labour productivity.
Following Bagella-Becchetti-Hasan (2003) our hypothesis is that REER volatility and quality of
institutions and monetary policies (the two variables affected by accession negotiations) are among
these factors or:

A(t) = AKP(t)AV(QIRMP, REERV, ...) (t) (2)

with AV(QIRMP, REER, ...) (t) = AV(0) egV(t)  and  AKP(t) = AKP(0) egKP(t)

where AKP(t) is the traditional contribution to technological progress of innovation and gKP  its rate of
growth. AV  therefore includes factors different from the former affecting labour productivity (and,
among them, the quality of governance and of macroeconomic policies (QIRMP) and  REER
volatility) and gV is its rate of growth.
With physical and human capital following the standard laws of motion and under the exogenous
growth of the labour input11 we rewrite the production function in terms of output per efficiency
units as y=kαhβ and can obtain the two standard growth equations:

( ) ttkt kgnysk δ++−=� (3)

( ) ttht hgnysh δ++−=� (4)

where g= gEPR +gQI +gKP

.

By calculating steady state values of physical and human capital, substituting them into the
production function and taking logs we obtain:

( ) ( ) ( )
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(5)

c=ln(AKP(0))+gKPt  is the quasi-public good component of knowledge products and is therefore
assumed constant across countries.
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Bagella-Becchetti-Hasan (2003) show that  quality of institutional rules and macroeconomic
policies and real effective exchange rate volatility ( ) ( ) ][ln],[ln tgAtgA

REERVREERVPIMPQIMP
++  may be seen as

two specific components of the country specific factor ( ) ][ln tgA VV +  augmenting the effects of
labour input on levels and growth of real per capita GDP.
The growth equation of the model is obtained by showing that, in the proximity of the balanced
growth path, y converges to y* at the rate  (1-α-β) (n+g)≡λ since the solution of the differential
equation 12

dln(y)/dt=-λ[ln(y)-ln(y*)] (12)

 is

ln(yt)-ln(y*)=e-λt[ln(y0)-ln(y*)]. (13)

By adding ln(y*)- ln(y0) to both sides and replacing ln(y*) we obtain:

( ) ( )
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(14)

The specification for econometric analysis becomes:
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Interpretation of findings from the growth estimate in (15) may be affected by observational
equivalence. Originally, the MRW estimation framework was adopted by the authors to test the
(human capital augmented) Solow exogenous growth model, but Bernanke and Gurkaynak (2001)
show  that such estimation framework is consistent with any growth model that admits a balanced
growth path and therefore  is compatible also with suitable endogenous growth models.    
The exogenous/endogenous growth issue has special interest when we interpret the  results of our
growth equation, given that the interpretation under the two perspectives is quite different.
Consider, however, that the distinction blurs once we introduce quality of institutions and
macroeconomic policies as a factor of exogenous growth in our augmented Solow model. In that
case our framework clearly suggest that policy matters for growth independently from the question
whether what we measured correspond to traditional exogenous or endogenous growth models.
By arguing that REER volatility and quality of institutions and economic policies proxy important
components of the A-factor which augments labour productivity  and is uniquely responsible of
further growth from the equilibrium point, we implicitly introduce the importance of institutions
and policies also in the exogenous growth framework Bagella-Becchetti-Hasan (2003).13

3.2 Econometric specification and selected variables
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We extract our variables by combining information from the World Bank development indicators,
the Penn World Tables, the indicators of institutional quality collected by the Frazer institute and
UNESCO data on school enrollment and quality adjusted schooling years  of the working
population. The dependent variable Y/L is calculated as real gross domestic product per working-
age person, L is measured by the working age population (population aged between 15-64). sk is
gross domestic investment over GDP and is calculated using values taken from Penn World Tables
or, alternatively, World Bank data.14

Three different types of human capital proxies are considered in our estimates.
We first consider as proxies of human capital, measures of school enrollment ratios at different
educational levels.15

This variable, commonly used in most applied empirical work, has been strongly criticized since
current enrollment ratios represent human capital investment of future and not of the current
working class. A direct measure of the schooling years of the working population is then preferred
to the former variable (Wossmann, 2003). As a second proxy of human capital we therefore
consider average schooling years of the working population calculated by Barro and Lee (2000).
The limit of the schooling year variable is that it does not take into account differences in the
quality of the educational system and of teaching  across countries.
To take into account this problem we use as a third proxy of human capital, the Hanushek and
Kimko’s (2000) educational quality index, normalized by Wossmann (2003) for each country
relative to the measure for the United States.
Another problem to consider in level and growth estimates on a sample which joins transition
countries and the rest of the world is the need of taking into account the possibility of the
occurrence of structural breaks in productivity of labor and physical capital in transition countries
during and  after the communist period.
The literature on transition economies identifies several sources of structural differences between ex
communist countries and the rest of market economies, before and after the fall of the Berlin wall.
Easterly-Fisher  (1995) documents the presence of low productivity rates in the communist period
for the low elasticity of substitution between factors of production, considering that, in the
communist era the plan generated restrictions to capital mobility and services were considered
unproductive. Campos and Coricelli (2002) highlight that significant differences in factors
productivities might have been generated by widespread labour hoarding which was deemed
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necessary to cope with uncertainty in the delivery of inputs (fulfill plan targets) and to maximize
subsidies for the enterprise.
Other authors emphasise how low factor productivity may persist also in the transition period. A
problem of mismatch may arise since human capital accumulated under the communist regime was
highly specialized and not easily transferable (Boeri, 2000) with “too many rocket scientist, too few
marketing experts” (Campos-Dabusinkas, 2001).
Consider also that, after the communist period, decline in participation rates and slight decline in
gross school enrolment ratios may have affected GDP as well.
This is why we estimate as a first step level and growth equations by adding coefficient dummies
and testing the hypothesis of structural differences between transition countries and the rest of the
sample before and after the communist era. Results on structural breaks tests are not significant,
omitted for reasons of space and available from the authors upon request.
Information on the distribution of the dependent variable and of regressors used in the econometric
analysis is presented in table 3. The investment to GDP ratio from World Bank data ranges from 6
to 53 percent, while the dispersion of the Summers-Heston investment to GDP measure (where raw
measures are adjusted for quality and imperfect competition effects) is higher as expected. The
highest percentile of secondary school gross enrolment ratios exceeds unity since it divides
secondary school population (which includes pupils above the respective age class) to the secondary
school age class. Median values of gross secondary school and tertiary school enrolment ratios are
respectively 48 and 10 percent.

3.3 Econometric findings

The econometric estimation starts with a baseline growth model (5) with panel data for 99
countries.  The panel consists of 5 year average data for the period 1970-2000 so there are as many
as 593 observations for each country in the panel.  The baseline equation is the first column of
Table 4.1.  The additional equations in the table test for the importance of the variables relevant to
accession, exchange rate volatility and the quality of institutions.   Equations (2)-(4) show the
effects of introducing our measure of exchange rate volatility and alternative measures of
institutional quality. Equations (5)-(8) in the table repeat the same equations with a dummy variable
for the enlargement period (i.e. the transition countries after the announcement).

The baseline estimates are consistent with our expectations. Joint significance of fixed
effects is never rejected. The hypothesis test on restriction implied by the model is  not rejected.
There is negative and significant convergence effect.  Physical capital investment is highly
significant while investment in human capital is not.  Similar results with panel growth equations
are found in Islam (1995).   Although the human capital variable is not significant, the result is
understandable.  Since panel data mainly measure the within country effects of changes in
regressors on the dependent variable, changes in human capital in over this period may have a small
influence on growth.  The strong and significant effects of human capital found in cross-section
results are captured by panel fixed effects in these estimates.

The enlargement dummy is significant, except when we introduce the indexes of institutional
development.  The measure of exchange rate volatility is not quite twice as big as its standard error.
Exchange rate volatility and institutional quality are not entered simultaneously because they are
strongly correlated (0.54)
If we look at the economic magnitude of the transition effect we find that accession candidates have
an overall 15 percent bonus rate of growth in each of the two five years spells in which we consider
that preparation for accession affects their performance. This amount to a premium of more than 2.5
percent per year.

Overall, the global panel estimates in Table 4.1 provide some supportive evidence for the
role of volatility and institutional quality on growth.  However, the results are not all that powerful.
Since the particular hypotheses of interest concern the effects of EU accession on growth, we also
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show estimated of the model with just the EU and accession countries included in the sample.  The
data set is much smaller with no more than 28 countries in the panel.  Estimates of the same set of
equations are shown in Table 4.2.

With the restricted data set, the baseline model estimates are not as strong.  In particular, the
coefficients on physical capital are insignificant and sometimes take on the wrong sign. In the
global results the physical capital coefficients are strong and the human capital weak.  In the Europe
plus transition sample, the opposite is true.

The enlargement dummy is large and significant in the smaller sample but it disappears
completely when either exchange rate volatility or a measure of institutional quality is included in
the equation.  This lends credence to the underlying argument of the paper that accession has an
important influence on growth trough the two channels suggested.

4. Conclusions

A typical argument that policymakers and academicians quote in favour of EU economic
integration or convergence toward monetary unions is that these processes reduce the impact of
financial crises on real economy of participants or candidates. This intuition is though difficult to
test empirically since we cannot compare the historical course of events with the counterfactual
hypothesis (how the crisis would have impacted in absence of participation or candidacy to EU
economic integration or monetary union?).
In this paper we illustrate an alternative path which may help to evaluate these effects considering
that effective promotion of one’s own candidacy to EU enlargement requires an improvement in
institutional quality and has the consequence of a reduction of real effective exchange rate volatility
in financial markets.
Even in this specific case a problem of reverse causation arises given that transition non candidates
were not admitted to negotiations because of their ex ante inferior institutional quality and
macroeconomic performance. Reverse causation is much less likely to occur if we look at rates of
change. Successful participation to the admission race has in fact improved institutional quality and
quality of macroeconomic policies more for transition candidates than for transition non candidates.
If this occurs, and if these variable positively affects level and growth of GDP, we are more likely
to conclude that enlargement had an impact on them.
Our empirical findings confirm these hypotheses. We find that transition countries which are
candidates to the enlargement have a good performance in terms of institutional change and real
effective exchange rate volatility (relatively better than transition non candidates) in the period
going from the time in which we may reasonably consider they started to prepare to admission until
the most recent data available. Since the institutional quality variable has strong and significant
effects on levels and growth of real per capita GDP we are led to conclude that the institutional path
followed toward enlargement has positively affected levels and growth for these countries.



Table 1 Main steps toward closer economic integration and accession to EU  for transition countries

Countries
Trade & cooperation
agreement Europe agreements

  Interim europe
agreements

Formal
demand for
admission

signed in force signed in force signed in force
Bulgaria 8-mag-90 1-nov-90 8-mar-93 1-mag-95 8-mar-93 31-dic-93 14-12-1995
Czech Rep. … … 4-ott-93 1-mag-95 16-dic-91 1-mar-92 17-01-1996
Estonia 11-mag-92 1-mar-93 12-giu-95 1-feb-98 … … 24-11-1995
Hungary 26-set-88 1-dic-88 16-dic-91 1-feb-94 16-dic-91 1-mar-92 31-03-1994
Latvia 11-mag-92 1-feb-93 12-giu-95 1-feb-98 … … 13-10-1995
Lithuania 11-mag-92 1-feb-93 12-giu-95 1-feb-98 … … 08-12-1995
Poland 19-set-89 1-dic-89 16-dic-91 1-feb-94 16-dic-91 1-mar-92 05-04-1994
Romania 22-ott-90 1-mag-91 1-feb-93 1-mag-95 1-feb-93 1-mag-93 22-06-1995
Slovak Rep. … … 4-ott-93 1-feb-95 16-dic-91 1-mar-92 27-06-1995
Slovenia 5-apr-93 1-set-93 10-giu-96 1-feb-99 11-nov-96 1-gen-97 10-06-1996

Legend: TCA: most favoured nation; EA: preferential treatment of export, formal commitment to closet economic and political
 integration; IEA: early implementation of the trade aspects of Eas.
Source: Temprano Arroyo, H. Feldman R.A., Selected transition and mediterranean countries: an institutional primer on EMU

and EU accession, Economics of Transition 7(3) pp. 741-806
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T���������2000-1990 ratios for indicators of institutional quality and export portfolio volatility for EU, OECD non EU,
transition candidates and non candidates - (2000 ratio – 1990 ratio)/1999 ratio)

Export portfolio
volatility*

Legstrupropri Moneyacces Freedomexc Credlabbus Indexfreed

UE 0.75 0.137 0.110 0.100 0.188 0.084
OECD NON UE 1.478 0.312 0.266 0.047 0.112 0.077
CANDIDATES 0.644 0.022 0.334 0.451 0.825 0.494
NON CANDIDATES -0.125 0.235 0.488 0.758 0.334

* ratio of the 2003 value  to the 1993 value
Table 2.b 2000-1990 ratios of the standard deviation of indicators of institutional quality for EU, OECD non EU,

transition candidates and non candidates - (2000 ratio – 1990 ratio)/1999 ratio)
Legstrupropri Moneyacces Freedomexc Credlabbus Indexfreed

UE -0.115 -0.554 -0.544 0.214 -0.277
OECD NON UE -0.288 -0.455 -0.433 0.449 -0.164
CANDIDATES -0.617 -0.543 -0.0134 -0.362 -0.553
NON CANDIDATES -0.224 -0.146 0.246 0.236

Group legend. Transition Non candidates: Albania, Armenia, Azerbaigian, Bosnia, Bulgaria, Croatia, Macedonia, Moldova, Romania, Russian, ,Tajikistan, Ukraine, Uzbekistan,
Yugoslavia. Transition candidates (first phase enlargement) Czech R Estonia Hungary Latvia, Lithuania, Poland, Slovak, Slovenia. Transition candidates (second phase
enlargement) Bulgaria Croatia, Romania. Variable legend: REER: real effective exchange rate (see Table 2 legend) Indexfreed: index of the quality of institutions and of
economic policies. It  is measured as a simple average of the following composed indicators 1  Size of Government: Expenditures, Taxes, and Enterprises A  General government
consumption spending as a percentage of total consumption B  Transfers and subsidies as a percentage of GDP; C  Government enterprises and investment as a percentage of GDP;
D  Top marginal tax rate (and income threshold to which it applies); i  Top marginal tax rate (excluding applicable payroll taxes); ii  Top marginal tax rate (including applicable
payroll taxes) 2  Legstrupropri A  Judicial independence. the judiciary is independent and not subject to interference by the government or parties in disputes; B  Impartial court.
a trusted legal framework exists for private businesses to challenge the legality of government actions or regulation; C  Protection of intellectual property; D  Military interference
in rule of law and the political process; E  Integrity of the legal system 3  Moneyacces A  Average annual growth of the money supply in the last five years minus average annual
growth of real GDP in the last ten years; B Standard inflation variability in the last five years; C Recent inflation rate; D  Freedom to own foreign currency bank accounts
domestically and abroad 4  Freedomexc A  Taxes on international trade i  Revenue from taxes on international trade as a percentage of exports plus imports ii  Mean tariff rate iii
Standard deviation of tariff rates; B  Regulatory trade barriers i  Hidden import barriers. no barriers other than published tariffs and quotas ii  Costs of importing. the combined
effect of import tariffs, licence fees, bank fees, and the time required for administrative red-tape raises the costs of importing equipment;  C  Actual size of trade sector compared to
expected size; D  Difference between official exchange rate and black market rate E  International capital market controls i  Access of citizens to foreign capital markets and
foreign access to domestic capital markets ii  Restrictions on the freedom of citizens to engage in capital market exchange with foreigners index of capital controls among 13 IMF
categories 5  Credlabbus A  Credit Market Regulations i  Ownership of banks. percentage of deposits held in privately owned banks ii  Competition. domestic banks face
competition from foreign banks iii  Extension of credit. percentage of credit extended to private sector iv  Avoidance of interest rate controls and regulations that lead to negative
real interest rates v  Interest rate controls .interest rate controls on bank deposits and/or loans are freely determined by the market; B Labor Market Regulations i  Impact of
minimum wage. the minimum wage, set by law, has little impact on wages because it is too low or not obeyed ii Hiring and firing practices. hiring and firing practices of
companies are determined by private contract iii  Share of labor force whose wages are set by centralized collective bargaining iv Unemployment Benefits. the unemployment
benefits system preserves the incentive to work; v  Use of conscripts to obtain military personnel; C Business Regulations i  Price controls. extent to which businesses are free to
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set their own prices ii  Administrative conditions and new businesses. administrative procedures are an important obstacle to starting a new business iii  Time with government
bureaucracy. senior management spends a substantial amount of time dealing  with government bureaucracy iv  Starting a new business. starting a new business is generally easy v
Irregular payments. irregular, additional payments connected with import and export permits, business licenses, exchange controls, tax assessments, police protection, or loan
applications are very rare.



Figure 2 Legal Structure and Security of Property Rights for EU, OECD non EU, transition candidates and
transition non candidates
Legal Structure and Security of Property Rights A  Judicial independence. the judiciary is independent and not
subject to interference by the government or parties in disputes; B  Impartial court. a trusted legal framework exists for
private businesses to challenge the legality of government actions or regulation; C  Protection of intellectual property; D
Military interference in rule of law and the political process; E  Integrity of the legal system
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Table 3 Distribution of the regressors used in the econometric analysis
CENTILE NGD GCAPFORM CAPFIS SCHOOLSECGRO SCHOOLTERGRO AVERSCHOL SCHOOLQUA QIRMP MONEYACC CREDLABUS FREEDOMEX REERV

5 0.054 0.062 0.035 0.050 0.003 1.100 0.533 3.440 1.271 3.091 2.099 0.000005
10 0.057 0.070 0.056 0.100 0.006 1.900 0.591 3.770 3.292 3.848 3.314 0.000009
20 0.062 0.103 0.096 0.173 0.017 2.700 0.791 4.040 4.862 4.484 3.948 0.000028
30 0.067 0.117 0.120 0.230 0.030 3.230 0.796 4.500 5.310 4.845 4.480 0.000059
40 0.070 0.139 0.143 0.351 0.054 3.800 0.834 4.880 5.740 5.160 5.110 0.000076
50 0.074 0.160 0.172 0.486 0.105 4.700 0.873 5.050 6.060 5.285 5.430 0.000108
60 0.076 0.187 0.192 0.612 0.162 5.780 0.933 5.300 6.266 5.536 5.800 0.000156
70 0.078 0.204 0.213 0.755 0.203 6.640 1.040 5.500 6.738 5.700 6.600 0.000219
80 0.082 0.245 0.239 0.872 0.245 7.740 1.165 6.020 7.560 6.180 6.930 0.000292
90 0.086 0.316 0.284 0.940 0.300 8.770 1.270 6.730 8.550 6.641 8.074 0.000665
95 0.093 0.420 0.312 1.002 0.359 9.970 1.377 7.145 9.185 6.908 8.447 0.000889
99 0.145 0.532 0.664 1.217 0.565 11.900 1.541 8.400 9.538 7.250 9.350 0.007441

Legend: ngd: sum of the rate of growth of population, stock of capital depreciation and technological progess; Gcapform: gross capital formation
over GDP (WB data); Capfis: Summers-Heston corrected investment/GDP ratio, Schoolsecgro. Gross secondary school enrolment ratio;
Schooltergro. Gross tertiary school enrolment ratio; Averschol average schooling of the working population ; Schoolqua: average schooling of the
working population corrected for quality;  QIRMP: Quality of institutional rules and of macroeconomic policies (see table 3 legend), Moneyacc:
Access to Sound Money (see table 3 legend); Credlabus Regulation of Credit, Labor, and Business (see table 3 legend); Reerv: real effective
exchange rate volatility (calculated as one year variance of REER monthly returns).



Table 4.1 Growth equations: institutions, exchange rate volatility and enlargement in

conditional convergence (world countries, five year average panel)

Legend: Gcapform: gross capital formation over GDP (WB data); Schoolqua: average schooling of the working population
corrected for quality;  ngd: sum of the rate of growth of population, stock of capital depreciation and technological
progess; QIRMP: Quality of institutional rules and of macroeconomic policies (see table 3 legend), Credlabus Regulation of
 Credit, Labor, and Business (see table 3 legend); Reerv: real effective exchange rate volatility (calculated as one year
variance of REER monthly returns).Denlarg: dummy taking value of one for transition candidates in
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Table 4.2 Growth equations: institutions, exchange rate volatility and enlargement in conditional
convergence (EU plus communist countries, five year average panel)
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Legend: Gcapform: gross capital formation over GDP (WB data); Schoolqua: average schooling of the working
population corrected for quality;  ngd: sum of the rate of growth of population, stock of capital depreciation and
technological progess; QIRMP: Quality of institutional rules and of macroeconomic policies (see table 3 legend),
Credlabus Regulation of Credit, Labor, and Business (see table 3 legend); Reerv: real effective exchange rate volatility
(calculated as one year variance of REER monthly returns).denlarg: dummy taking value of one for transition
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