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ABSTRACT

Real Exchange Rate Dynamics in Transition Economies*

Real exchange appreciation has been a common feature in transition
economies since the launching of stabilization and reform programmes at the
beginning of the 1990s. Previous literature has described this phenomenon as
an equilibrium adjustment that followed a sharp undervaluation at the start of
the reforms. This Paper argues that real appreciation had different sources
over time and across countries.  Building on a simple analytical framework,
the Paper disentangles these differences and stresses the role of structural
reforms and factor reallocation in determining the behaviour of the real
exchange rate.  The empirical results show that the nature of the real
appreciation was significantly different in the countries of the former Soviet
Union (FSU), except for the Baltic countries, and in Central and Eastern
Europe. The role of structural change and transitional reallocation of
resources across sectors diminishes through time, and stabilizes around the
fifth or sixth year into the transition. For several Central and Eastern European
countries (CEEC) in the process of accession to the European Union, the
dynamics of the real exchange rate can now be assimilated to that of
previously acceding countries such as Spain, Portugal, and Greece, with the
Harrod-Balassa-Samuelson effect playing a dominant role at later stages of
transition. The Paper concludes by discussing the implications for exchange
rate policy for transition economies and potential drawbacks of the Maastricht
criteria once CEECs enter the European Union.

JEL Classification: F31, F41, P22 and P27
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NON-TECHNICAL SUMMARY

In spite of the importance that real exchange rates have attained in policy
discussions, there have been few attempts to analyse empirically the forces
behind real exchange rate behaviour in transition economies. Transition has
brought about important changes in production and productivity, and these
changes should also influence the equilibrium exchange rate.

This Paper attempts to develop a model suitable for the analysis of the real
exchange rate appreciation in transition economies. Although we
acknowledge the potential importance of capital flows, we focus on the role of
real factors. The structural models of the real exchange rate seem to be a
useful approach in analysing the  observed real appreciation trend in the
transition economies. For that reason, the model of De Gregorio, Giovannini
and Krueger (1993) was extended in order to introduce a variable
representing structural reform progress in transition. Similar to growth models
of transition, it was shown that the real exchange rate – measured as the
relative price of tradables in terms of non-tradable goods, adverse initial
conditions and structural reforms – was affected only in the first five years of
the transition process. After that period, other factors began to dominate the
real exchange rate determination. All countries entered the sample in the year
when the most serious stabilization attempt was introduced. In so doing, it was
possible to distinguish the extent of the reforms implemented in each group of
transition countries and their impact on the real exchange rate determination.

Advanced transition economies are likely to display trend appreciation
determined by structural reforms at least as long as they catch up with more
advanced economies. While CEECs have experienced an increase in the
productivity differential between labour productivity in the tradable and non-
tradable sector at the later stages of transition, the demand factors seemed to
play a more pronounced role in determining real exchange rate in the Baltic
countries. Although an explicit analysis of external competitiveness in the
theoretical framework employed in this Paper is not possible, one could argue
that an increased effect of demand factors on the real exchange rate in the
Baltic countries at later stages of transition caused a loss in external
competitiveness reflected in a current account deficit, which is on average
higher than in more advanced CEECs.

Although the role of initial conditions on real exchange rate determination was
not explicitly studied, time dummies were employed in regression analysis to
account for unobservable factors at different stages of the transition process.
The main results stood up well to that manipulation. Moreover, the coefficients



on time-specific effects slowly diminished up to the sixth year of the transition
process, confirming the story that for the most transition economies, structural
reforms do not affect real exchange rate determination at later stages of
transition. Under the maintained assumption that the theoretical framework
and regression equations are well specified, one could tentatively conclude
that for the more advanced transition economies, the transition process is
over, in the sense that adverse initial conditions and structural reforms no
longer contribute to the real exchange rate appreciation. For that reason, the
conclusion of Halpern and Wyplosz (1996) is challenged in a way that
transition is not over when real appreciation ends, but when the effect of
structural reforms on the real exchange rate is significantly diminished relative
to other factors determining the real exchange rate.

Regarding exchange rate policy, while for countries of the FSU a flexible
exchange rate system seems desirable as the process of transition and
structural change is still underway, for CEECs a stable exchange rate and
even an early move to the adoption of the euro is an option to be considered.
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REAL EXCHANGE RATE DYNAMICS
IN TRANSITION ECONOMIES

Fabrizio Coricelli and Boštjan Jazbec*

1. Introduction

In spite of the importance that real exchange rates have attained in policy discussions,

there are only few attempts to analyze empirically the forces behind real exchange rate

behavior in transition economies.1 The works by Halpern and Wyplosz (1996), Krajnyak and

Zettelmeyer (1998), and Richards and Tersman (1996) provide a noteworthy exception, which

calls for further research in this direction. Transition has brought about important changes in

production and productivity, and these changes should also influence the equilibrium

exchange rate. The evidence on transition economies suggests that the experience of all

transition economies with respect to productivity growth, trade liberalization, and capital

inflows has not been the same. Thus, the equilibrium exchange rates may have appreciated or

depreciated over time for these countries, even as their nominal rates seem to have moved

toward their PPP rates (Brada, 1998). The evidence on convergence of exchange rates toward

PPP is hard to establish even for developed market economies, although one would in general

accept that PPP holds in the long run. Moreover, the structural changes in transition

economies should give warning to such convergence views since all transition economies

have engaged in stabilization policies where macroeconomic equilibrium values were far

from observable yet obtainable at the beginning of the transition process. The belief that a

stable nominal exchange rate would provide an anchor not only to nominal variables but also

to the real exchange rate has clearly turned out to be wrong in transition economies (Drabek

and Brada, 1998).

Despite similar paths of the real exchange rates in transition economies, it is

inevitable to ask whether the initially distorted economic environment in these economies

                                                          
* Fabrizio Coricelli, Dept. Of Economics, University of Siena and Central European University,
Budapest. Bostjan Jazbec,  Faculty of Economics, Ljubljana, Slovenia.

The research published in this paper was financially supported by the Phare ACE Project
Macroeconomics of Accession (P97-8034-R).

We thank Martin Raiser and Christof Rühl for sharing data and  Viatcheslav Vinogradov, and Jan
Svejnar for comments on an earlier version of this paper.
1 The research on the behavior of the real exchange rate in developing countries have started with
works by Edwards (1989, 1994), Aghevli, Khan, and Montiel (1991), and Hinkle and Montiel (1999).
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have played any role in determining the real exchange rate behavior since the beginning of the

transition process. Also, one should ask whether the real exchange rate path in transition

economies was indeed determined only by supply side factors, such as the productivity

differential, or by demand factors, such as the increased demand for non-tradables, which

were previously not available on the market in transition economies, or by changed

government consumption, which as a result of market reform now redirected its final

destination to the market for non-tradables. In addition, it is important to select the relevant

measure of real exchange rate.   Krajnyak and Zettelmeyer (1998), for instance, use dollar

wages as a measure of the real exchange rate index.  We opt for the relative price of the

tradables in terms of non-tradable goods.

The advantages of using the relative price of tradable goods over the external concept

of the real exchange rate should also encourage its use in transition economies because the

internal approach to the real exchange rate permits a straightforward analysis of the effects of

productivity changes on the real exchange rate. First, if productivity rises faster in a country’s

tradable sector than in its non-tradable sector, then its relative price tradable goods measured

in terms of non-tradables will appreciate. Second, if productivity also grows relatively faster

in the home country’s tradable sector than in the foreign country’s, its relative price of

tradables will also appreciate. And third, if the Law of One Price holds for the tradable goods,

the external real exchange rate for tradable goods will be constant.

Recent studies on the behavior of the real exchange rate in transition economies

support the argument for using the productivity approach to explain the trend appreciation of

the real exchange rate in transition economies. There is a vast potential for gains in the

productivity in transition economies both through more efficient use of existing resources and

technologies and through upgrading technology. However, this approach should also take into

account the initial conditions in transition economies at the beginning of reforms, as they

vastly determined the macroeconomic policies and structural changes implied by the overall

stance of the economies in those days. Decades of central planning have resulted in distorted

structures of these economies. Industries had become overwhelming in the composition of

output by the emphasis of central planners on material production, while services were largely

neglected. The structure of the economy was reflected in distorted price levels as empirical

studies on price development in transition economies indicate. Transition and the introduction

of market-determined prices along the other market-enhancing reforms have brought about

massive changes in output, employment, and last but not least, in relative prices. To analyze

structural changes in transition economies, it is, therefore, useful to use the approaches that

take into account the real changes in fundamentals rather than models with established

patterns of developments in market economies. As such, the productivity approach to the real
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exchange rate determination serves as a natural candidate for the analysis of the real exchange

rate in transition economies.

The aim of this paper is to develop a model for a real exchange rate determination in

transition economies and verify it empirically. A digression from a standard approach to the

real exchange rate determination in transition economies is presented in Section 2. It is argued

that the central plan determined relative prices and the labor market in such a way that it was

inevitable for the real exchange rate to appreciate once the structural reforms in transition

economies began. Section 3 incorporates the characteristics of the pre-transition period into a

model of real exchange rate determination based on productivity approach to the real

exchange rate. It is shown that differentials between labor productivity in the tradable and

non-tradable sector, private demand for non-tradable goods, real government consumption,

and structural reforms implemented to correct for distortions inherited from the pre-transition

period of central planning, negatively affect the real exchange rate, and as such, contribute to

the real exchange rate appreciation. Section 4 describes data and outlines the econometric

approach used in the empirical part of this paper. Section 5 presents key results and conducts

some specification tests. Empirical findings seem to confirm that transition – when looking

only at the real exchange rate behavior – is over once the progress in structural reforms does

not affect the real exchange rate determination relative to other factors. This conclusion is in

stark contrast with Halpern and Wyplosz (1996) who conclude that the transition is complete

when the real appreciation stops. Section 6 discusses some implications for exchange rate

policy in economies in transition and addresses the possible problems that the likely real

exchange rate dynamics for transition economies entering the European Union can pose for

fulfilling the Maastricht criteria and the ERM2. Section 7 concludes.

2. Pre -Transition Period of Central Plan

The characteristics of the transition economies are captured by the initial relative

price discrepancy between the relative price of tradable goods in terms of non-tradables in

transition economies relative to the relative price of tradables in market economies. The price

discrepancy is believed to be caused by the preferences of the central plan for the tradable

goods production over the production of non-tradables. The rationale for the relative

preference for the tradable production could be found in a self-sustained structure of the pre-

transition economy and physical characteristics of the tradable sector output of the economy.

If services are considered to be the main representative of the non-tradable good, then it

clearly follows that the central plan was much easier forecasted and determined in terms of
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‘measurable’ quantities of tradable production. The notion of tradables should not be taken

literally. It is enough to think about tradable production in terms of physically measurable

output, whose price is determined in the world market.

However, there is one crucial distinction made to the classical two-sector model

concerning the relationship between the real exchange rate development and labor market

adjustment. It is shown that in a transition economy, the labor market adjustment owing to

structural changes in the economy may affect the real exchange rate determination. In so

doing, the causality is reversed: the flow of labor from one sector to another is one of the

indicators of structural reforms, and as such, the determinant of the real exchange rate in

transition economies.

Consider now that the classical assumptions of perfect competition and labor mobility

do not hold anymore. Instead, the markets are governed by central planners who have

different preferences in the economy. Assume that central planners have marked preferences

for the tradable goods sector production. They set production of tradables to be larger relative

to the production of non-tradables regardless of the market demand conditions:

(1) YT = ηYN, η > 1.

As in the previous case, the production functions in both sectors are the same and

subject to decreasing returns to scale with respect to the sole labor input:

(2) Yi = aLi
α,

where a denotes the technology, which is assumed to be the same in both sectors i = tradable

and non-tradable, respectively. Production coefficient α takes values between 0 and 1. Of

course, assumption on the same technology parameters, a, in both sectors is a restrictive one.

However, it does not change the analysis substantially. It just simplifies the algebra and does

not alter the conclusions, which follow. The assumption on equal technologies in both sectors

of the pre-transition economy will be relaxed in the next section. By combining equations (1)

and (2), one obtains the following:

(3) aLT
α  = ηaLN

α.
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It follows that the tradable sector consequently employs relatively more labor than the

non-tradable production:

(4) LT = η1/αLN.

The bias in production, which follows from equation (1) and consequently in labor

employment described in (4) was widely observed in formerly centralized economies. These

economies were inclined to favor heavy industry and industrial production at the expense of

private housing, consumer goods and services (see, among others, Melitz and Waysand,

1996). Taking into account equation (1), labor market equilibrium is governed by the

assumption of full employment. After proper normalization, labor market equilibrium is as

follows:

(5) LT + LN = 1.

Equations (4) and (5) together define the number of workers employed in non-

tradable production:

(6) .
1

1
L

1/N η+
=

As long as η > 1, which is true by assumption, the non-tradable sector employs less

workers relative to the tradable goods sector. If state-owned firms in both sectors of the

planned economy still follow the profit maximization objective, then they would employ

labor up to the point where the marginal product of labor equals the real wage paid in that

sector.  Therefore, employment decisions in tradable and non-tradable sectors are:

(7) WN = PNMPLN = PNαaLN
α-1

(8) WT = PTMPLT = PTαaLT
α-1 = PTαaη(α-1)/αLN

α-1
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= PTW(η).

From equation (8), it follows that the higher the preferences are of central planners

for tradable goods production, the lower is the nominal wage attained in that sector:

(9) 0
WT <
∂

∂

Therefore, there exists a level of tradable production for which the wages in both

sectors are the same.2 The relative price of a tradable good in terms of non-tradables is

determined from equations (7) and (8) as the following:

(10) .1
W

W

aLP

LaP

N

T
1

NN

1
N

/)1(
T ==

α
ηα

−

−−

Therefore, the relative price of tradables in terms of non-tradables in the pre-

transition period is greater than 1. If the measure of the real exchange rate is taken to be the

relative price of tradables in terms of non-tradables, then one could say that the value of the

domestic currency is overvalued:

(11) 1
P

P /)-(1

N

T >η=

or

(12) .PP T
/)1(

N
−η=

In order to determine the equilibrium real wage in the pre-transition period, the

weighted average price index, Pa, is constructed as the following:

                                                          
2 See Jazbec (2001) for the other analytically relevant case when wages in tradable sector are initially
smaller than in the non-tradable sector. The main qualitative results remain unchanged.
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(13) =
+η
 +η

=
+
+

=
TN

NNNT

NT

NNTT
a YY

YPYP

Y  Y

YP  YP
  P

     =
+η

η +η
=

+η
 +η

=
−

1

PP

1
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/)1(

TNT

     .
1
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T

+η
η +η

=
−

The price of tradable goods is determined in the world market and considered to be

given to the pre-transition economy. The average price in the economy is, therefore, a

function of central planners’ preference to the tradable goods production. The real equilibrium

wage, ωE, is given by the following:

(14) .
P

)(W

P

W

a

T

a

E
E η

==ω

From (6), (8), and (13), the real equilibrium wage, ωE, for the pre-transition period is

determined by the productivity parameter, A, the production coefficient, α, and preferences of

central planners for the tradable goods production, η:

(15) =

+η
η +η

ηα
=ω −

−−

1
P

LaP
/)1(

T

1
N

/)1(
TE

      .

1

1
)1(a

/1
/)1(

/)1(

η+
η +η

+ηηα=
−

−

The preferences of central planners, η, represent the non-market structure of the

economy where the plan dominates over market forces. Since technology is given by the same

production functions in both sectors of the economy, the real equilibrium wage can easily be

defined solely as a function of the central plan and thus abstracted from market forces:
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(16) ωE = ω(η).

Consequently, the preferences of central planners stand as a proxy for the initial

conditions in transition economies. The higher is the required volume of the tradable goods

production, the greater is the initial price discrepancy between the relative tradable prices

measured in terms of non-tradables in transition economies and market economies.

Equation (11) shows that the price differential between tradables and non-tradables

could be explained by the non-market structure of the pre-transition economy mainly

determined by the choice of the central plan. Alternatively, the price differential between

tradables and non-tradables can be explained solely by removing the assumption of equal

technologies employed in the tradable and non-tradable sectors, respectively. This approach is

well documented in literature, with seminal contributions including the work of Balassa

(1964) and Samuelson (1964), and lately followed by Bhagwati (1984). Their points are

illustrated in the following simple framework. Assume that prices of tradables are determined

in the world market and therefore equalized across countries. Prices of non-tradables are

assumed to be determined domestically based on the domestic wage and productivity levels.

To the extent that productivity in the two sectors within the country grows at different rates, it

is likely that there will be offsetting movements in the relative price of tradables in terms of

non-tradables. If the trend growth of productivity in the tradable goods sector exceeds that of

the non-tradable goods sector, there will be a tendency for the relative price of tradables to

decline over time.

To explain the price differential, assume that there is an economy-wide wage that is

equal to the marginal product of labor in each sector. To the extent that there are differences

in productivity across countries, wages will differ as well. In less developed countries,

productivity is generally lower than in more developed countries. While this applies to both

sectors of the economy, there is evidence that the productivity gap is larger for tradables than

it is for non-tradables. Also, the scope for productivity gain is more limited in non-tradables

than in tradables. Because of this, the price of non-tradables will typically be lower in less

developed countries than in industrial countries. Since the overall price level is a weighted

average of the price levels of tradable and non-tradable goods, the general price level will be

lower in less developed countries, with the difference being a function of the proportion of

goods that are non-tradable, and the price differential for non-tradables (Richards and

Tersman, 1996). Coorey, Mecagni, and Offerdal (1996) provide evidence for the difference

between overall price level for selected transition economies and the overall Austrian price
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level in 1993 and conclude that the differences between price levels range between 65 to 90

percent in favor of Austrian prices. For some non-tradables, this difference is even wider. In

Moldova, for example, the price of communication services reached only 4 percent of the

equivalent Austrian price in 1993. Richards and Tersman (1996) provide evidence for lower

prices in the Baltic countries when comparing them to countries with similar income levels.

When comparing the Baltics with their neighbor, Sweden, they conclude that, for example, in

Latvia in early 1994, the general level of consumer prices was no more than 35 percent of the

Swedish level, or no more than 40 percent of the U.S. level. They point out, however, that

part of this estimated differential may be due to quality differences. Nonetheless, the

difference is substantial and requires an explanation that may be grounded in subsidies to the

tradable sector, which has mainly consisted of industry and manufacturing in the previously

centralized economies.

3. Transition Period

The first phase of  transition is characterized by the collapse of the central plan and

the regime that has governed it. The key aspects and achievement of this period are the

liberalization of prices and the beginning of the privatization of the economy. Most new

enterprises arise in the non-tradable sector, which do not require large capital goods. Also, the

entrepreneurial spirit is higher in the non-tradable sector since the central plan did not provide

many of the services usually presented on the market in a developed economy. The

competition strengthens in both sectors either because of the new firms or the restructured old

ones. The privatization process is assumed to take place instantaneously, which implies that

firms cannot be distinguished by their history. Firms in both sectors of the economy pursue

the profit maximization motive. Workers in both sectors of the economy are organized in the

centralized trade union, which takes care of the employment, and real wage objectives. Most

of the first phase of transition is still determined by unfavorable initial conditions inherited

from the old structure of the economy. These conditions are mainly encompassed by the

relatively large share of workers employed in the traditionally industrial sector of the

economy and price discrepancy between tradable and non-tradable price levels comparable to

market economies.

Following De Gregorio, Giovannini, and Krueger (1993), the real exchange rate

equals the following expression in which the real wage during transition depends on the pre-

�����������	�����������
������	���� �
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(17) ,
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a1
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non-tradables in private consumption; G is government consumption; and aT and aN are

technology parameters specific to the production of tradable and non-tradable goods

respectively.

The real exchange rate measured as the relative price of tradables in terms of non-

tradable goods, therefore, negatively depends on the productivity differential, the share of

non-tradable consumption in total private consumption, and real government consumption.

The parameter that measures the extent of structural misalignment inherited from the central

������ ��������������������������
��������������������������� ������������
�����

used in the next section is presented as the following:

(18) log(PT/PN)i,t = oi��� 1log(aT – aN)i,t��� 2sharei,t��� 3govreali,t�!� 4labi,t + i,t,

where (PT/PN)i,t, is the relative price of tradables in terms of non-tradable goods; (aT – aN)i,t is

the productivity differential between tradable and non-tradable goods production and is

measured in terms of labor productivity in both sectors; sharei,t represents the share of non-

tradable consumption in total private consumption; govreali,t is the share of government

consumption in GDP measured in constant prices; and labi,t represents the structural

misalignment variable. It is proxied by the ratio between labor employed in the tradable sector

versus labor employed in the non-tradable sector. This formulation follows from equation (4).

The sign of all coefficients is negative except the sign on the structural variable, which enters

the equation with a positive sign. This constitutes the positive correlation between the real

exchange rate and the labor employed in the tradable sector relative to the non-tradable sector.

For this reason, the structural variable proxied by the labor ratio represents the parameter that

measures the rigidity of the labor market to the structural changes in the economy. As for the

rest of the story, this rigidity is assumed to be exogenously determined in the economy, and

thus, independent from all other right-hand side variables in equation (18). This is a rather

stringent assumption on the structure of a transition economy, and its validity can be seriously

questioned. However, the right set of structural variables believed to determine the

appropriate framework for an analysis of the transition is yet to be found.
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4. Data and Econometrics

Data used to construct price indices, productivity measures, demand variables, and

structural parameters cover 19 transition economies3. Each of the transition economies is

observed from the start of the most serious stabilization attempt as defined by Fisher, Sahay,

and Vegh (1996). This implies that the relative price of tradables in terms of non-tradables is

set to 1 in the year of the most serious stabilization attempt. The implicit GDP deflator for

industry in each country represents the price of tradables. Analogously, the implicit GDP

deflator for services defines the price of non-tradables. The criterion for the period of

observation was the year after which the relative price of tradables in terms of non-tradables

has started to decline monotonously. However, this criterion has not been obeyed in all cases4.

Different periods of observation were examined and compared to each other. The final

observation periods for the unbalanced panel of 19 transition economies used in regressions

are presented in Table 1. For all countries, the period of observation ends in 1998. The longest

series runs from 1990 to 1998, while the shortest covers the period from 1995 to 1998. The

largest sample includes 122 observations.

Additionally, Table 1 reveals the cumulative and average rate of appreciation during

the observed period for individual countries as much as for the group of countries, which are

believed to share common characteristics due to the progress of transition they experienced

since the beginning of their reforms. The group of Central and Eastern Europe (CEE) consists

of Bulgaria, Croatia, the Czech Republic, Hungary, Poland, Romania, the Slovak Republic,

and Slovenia. The Baltic countries are Estonia, Latvia, and Lithuania. The countries of the

former Soviet Union (FSU) are represented by Armenia, Azerbaijan, Belarus, Kazakhstan,

Kyrgyzstan, Ukraine, and Uzbekistan. The possible similarities between Bulgaria, Romania,

and the FSU were checked by inclusion of Bulgaria and Romania into the FSU group. In

some cases, the inclusion of these two countries to the FSU group resulted in substantial

differences as shown later. Again, the grouping of different transition countries is subjective

and based on case studies. Also, Estonia was separated from the Baltic countries in a few

regressions in order to check possible differences between Estonia, on one hand, and Latvia

and Lithuania, on the other. In so doing, the possible similarities between Estonia and other

CEE countries were examined. However, the results do not change significantly and confirm

the stylized fact that the Baltics and CEE do share common characteristics of the transition

process.

                                                          
3 Armenia, Azerbaijan, Belarus, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Kazakhstan,
Kyrgyzstan, Latvia, Lithuania, Poland, Romania, Russia, Slovak Republic, Slovenia, Ukraine, and
Uzbekistan.
4 Exceptions are Belarus, Romania, and Russia where the relative price of tradables has indeed
increased. For these cases, the beginning of the observed period starts after the initial depreciation.
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Table 1: Cumulative Changes and Average Rates of Appreciation

  (In percent from the beginning of the observed period)

Country
Starting

Year
Observed

Period
Cumulative

Change of PT/PN

Average Rate of
Appreciation

Armenia 1994 5 -40.12 -12.03

Azerbaijan 1995 4  -6.98  -2.38

Belarus 1994 5  28.18   6.40

Bulgaria 1991 8 -53.42 -10.34

Croatia 1993 6 -13.03  -2.75

Czech Republic 1991 8 -30.20  -5.01

Estonia 1990 9 -43.17  -7.96

Hungary 1990 9 -39.19  -5.61

Kazakhstan 1994 5 -30.13  -8.57

Kyrgyzstan 1993 6 -24.16  -5.38

Latvia 1993 6 -26.20  -5.90

Lithuania 1992 7 -21.67  -3.99

Poland 1990 9 -53.77  -9.59

Romania 1993 6   2.11   0.42

Russia 1994 5   0.76   0.19

Slovak Republic 1991 8 -26.87  -4.37

Slovenia 1992 7  -9.10  -1.58

Ukraine 1994 5 -46.79 -14.59

Uzbekistan 1994 5  -5.31  -1.36

CEE -27.93  -4.85

Baltics -30.35  -5.95

FSU -19.96  -4.72

CEE without

BUL and ROM
-28.69  -4.82

FSU with

BUL and ROM
-17.59  -4.76

Total Number of

Observations
122

Sources: World Bank; national authorities; and authors’ calculations.
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Table 1 shows that in all transition economies, except Belarus, Romania, and Russia,

the real exchange rate has appreciated since the beginning of transition. The extent of

appreciation varies from less than 10 percent cumulative since the beginning of transition in

the case of Slovenia and Azerbaijan, to more than 50 percent in cumulative terms in Poland.

The average rates of appreciation show the occurrence of early appreciations in the process of

transition since the countries with the shortest track of transition process on average

experience higher average rates of appreciation. Again, exceptions are Azerbaijan and

Uzbekistan5. Financial crisis and political turbulence mainly determined the behavior of the

real exchange rate in Romania and Russia at the end of 1997 and 1998. Since Belarus has

maintained close trade ties with Russia throughout the transition period, the main explanation

for the real exchange rate behavior in Belarus can be attributed to developments in Russia.

4.1. Data Description

For the purpose of the analysis, two sectors were distinguished: tradable and non-

tradable. While theoretical literature on real exchange rates relies upon the division of

commodities into tradables and non-tradables, it is almost impractical to construct these two

groups of commodities in reality. An obvious benchmark for tradability should be the extent

to which the particular good is actually traded. For example, the sector is defined as tradable

if more than 10 percent of total production is exported. In general, one would label

manufactures as tradables and services as non-tradables. However, this is rather impossible at

this stage in transition economies. In what follows, the tradable sector is represented by the

industry sector, which includes manufacturing; gas, electricity, and water; mining and

quarrying; and construction. The reason that all other sub-sectors besides manufacturing were

included into the measure for the tradable sector was that for some countries, sectoral data and

data on international trade flows were not available. To assure consistency, all tradable

sectors in different countries include gas, electricity, water, mining and quarrying, and the

construction sector although one could object their tradability. A more substantial problem

arises from the inclusion of non-market services into the variable representing the non-

tradable sector. However, the reasons for the inclusion of non-market services into the total

services sector are the same as for the construction of the tradable sector variable. It is

                                                          
5 See Taube and Zettelmeyer (1998) for a detailed account on Uzbekistan. It is argued that Uzbekistan
has experienced very mild transformation recession because of a relatively favorable sectoral output
development (low degree of initial industrialization), an abundance of natural resources (especially
cotton), and self-sufficiency in energy.
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believed that on average, these complications fade away although in specific cases, they could

represent the main reason for different behavior of relative prices, as argued later.

The independent variable is the relative price of tradables in terms of the price of non-

tradable goods. The implicit sectoral GDP deflators for industry and services are used to

proxy the price indices in these two sectors. The relative price takes value 1 at the beginning

of transition and enters the regressions in logarithms.

Data on the right-hand side of equation (18) fall into the following categories:

•  Productivity measure. This variable is solely represented by the productivity differential

between labor productivity in the production of tradable goods and labor productivity in

the production of non-tradables ((aT – aN)i,t). The productivity differential measures the

extent of the Harrod-Balassa-Samuelson effect on the real exchange rate. The rationale

for using labor productivity instead of total factor productivity (TFP), which would

theoretically follow from the specification of production function, is merely determined

by the data availability. To construct the TFP measure, one would need reliable data on

capital stock in transition economies, which is rather impossible since there are problems

related to the physical extent of capital stock as much as to pricing of capital in these

economies. This problem is especially relevant in measuring the capital stock in the

service sector. For the time being, it is assumed that the labor productivity would

consistently represent the effect of the productivity differential on the real exchange rate

measure. The labor productivity variable was constructed from the sectoral GDP figures

measured in constant prices divided by the labor employed in that sector. In the case of

the non-tradable productivity variable, problems arise mainly form the inclusion of

government services into the total services sector. On the other hand, tradable sector

productivity suffers from the broader definition of the tradable sector. Usually, one would

consider the tradable sector to be mainly represented by manufacturing. In the case of

transition economy data, this sophistication was rather impossible. The productivity

measures in both sectors, therefore, reflect the complications of data availability rather

than conceptual issues. Data on sectoral GDP in constant prices were gathered from

national accounts collected by World Bank desk economists. Labor data were obtained

from ILO publications and from EBRD desk economists. The productivity differential

variable enters equation (18) in logarithms.

•  Demand variables. These variables consist of a share of non-tradable consumption in total

private consumption (sharei,t) and real government consumption measured in percent of

GDP (govreali,t). The share of non-tradable consumption in total private consumption is

believed to measure the shift of private consumption from tradables to non-tradables. It is
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expected that this variable should have a substantial impact on the relative prices in

transition economies since product variety as much as the liberalization of economies

have greatly improved since the beginning of transition. One possible explanation for the

increased effect of private demand for non-tradables on the real exchange could be nested

in a surge of capital flows to the region. Part of the capital inflows was directed to private

consumption. Consequently, the price of non-tradable goods increased and caused the

appreciation of the relative price of tradables. The change in the share of non-tradable

consumption in total private consumption should, therefore, negatively affect the relative

price of tradables in terms of non-tradables. Government consumption is assumed to fall

only on non-tradable goods. Therefore, the private consumption of non-tradables is equal

to value added in services minus government consumption. Total private consumption is

the sum of non-tradable and tradable consumption. The latter is equal to value added in

tradable goods plus the deficit in the trade balance. De Gregorio, Giovannini, and Krueger

(1993) argue that the nominal government expenditure over nominal GDP is by

construction correlated with the real exchange rate. For this reason, the real government

consumption over real GDP is used to construct the real government consumption

measure (govreali,t).

•  Structural variable. As follows from the model, the preference of the central plan in the

pre-transition period for the industry sector imposed a larger number of workers

employed in industry compared to employment in services. Once the transition had

started, the number of workers in industry declined while employment in services

increased. To capture this effect, the structural variable (labi,t) was constructed by

dividing the number of workers employed in industry by the number of workers

employed in services. The same line of arguments for constructing this variable is

relevant as in the case of constructing the tradable and non-tradable sectors. As transition

progresses, the structural variable should decline and positively affect the relative price of

tradables in terms of non-tradable goods. The reasons for a decline of the labor ratio

throughout the transition process should be attributed to the structural changes in the

transition economies, and thus exogenous to other right-hand side variables in the

regression equation (18). To impose the latter, the structural variable (labi,t) was

instrumentalized by the structural reform index constructed by De Melo, Denizer and

Gelb (1996)6, and total credit to the private sector (EBRD Transition Report, 1999). Also,

the structural reform index itself was used in a few regressions to avoid possible mis-

specification of the instrumental variable. However, the results do not differ significantly.

Empirical work on growth in transition economies is mainly driven by the search of an

appropriate set of variables that would distinguish transition economies from their

                                                          
6 The updated structural reform index is presented in Havrylyshyn et al. (1999).
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developed counterparts, and that would more thoroughly explain the output behavior in

the region. In the case of exchange rate behavior, this argument is even more pronounced.

The possible effects of explicit different initial conditions in transition economies was

captured by specific country dummies, which reduced the regression analysis to the

estimation of unbalanced panel data with fixed effects. Dynamic specification of equation

(18) was not possible due to short time series, especially for the group of FSU countries.

4.2. Determinants of Real Exchange Rate

The three sets of explanatory variables are believed to affect the relative price of

tradables in terms of non-tradables in the transition period. Visual inspection of data reveals

the possible confirmation of the model. The average change in the relative price of tradables

in terms of non-tradables is negatively correlated with the average change in productivity

differential throughout the observed period. Figure 1 plots the average change in the relative

price against the average annual change in the productivity differential,7 with Azerbaijan as a

distinct outlier. The average change in both observed variables throughout the region suggests

the possible long-run co-movement between the real exchange rate and productivity measure

as suggested by the Harrod-Balassa-Samuelson effect explained earlier.

                                                          
7 In this section, the productivity differential corresponds to a ratio between labor productivity in
tradable goods production to labor productivity in non-tradables. The productivity ratio enters equation
(18) in logs and becomes the productivity differential. In order not to use too many different
expressions for the same variable, the notion of productivity differential will be used in this section.
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Sources: The World Bank; and authors’ calculations.

Source: The World Bank; and authors’ calculations.
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   Figure  2:  Scatter Diagram for Relative Price and Labor Ratio
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A plot between the annual average change in the relative price and the change in the

labor ratio of tradable employment to non-tradable employment is presented in Figure 2.

Bulgaria, the Czech Republic, Estonia, Hungary, and Poland can be singled out as the group

of countries with the longest track of transition. They started with transition as early as 1990,

which presents at least two to three years’ advantage to other transition economies. The

duration of transition seems to diminish the role of the structural variable in affecting the real

exchange rate. The conclusion follows naturally from the fact that most structural changes

indeed occurred at the beginning of transition. If the duration of transition time is limited to

five years (all countries except Azerbaijan, which started with transition in 1995, classify in

this grouping), then the positive correlation between the cumulative change in the real

exchange rate plotted against the cumulative change in the labor ratio turns out to be more

pronounced.

For the reasons of potential endogeneity between productivity differential and labor

ratio variables, the structural variable is approximated by the ratio between labor employed in

the tradable sector and labor employed in the non-tradable sector was instrumentalized by the

structural reform index and credit to the private sector in transition economies. In few

regressions, only the structural reform index was used. The results, however, did not change

substantially. The structural reform index was originally constructed by de Melo, Denizer,

and Gelb (1996) and covered the period from 1990 to 1996. The updates from 1996 are

constructed on the basis of the EBRD Transition Reports (1997, 1998) and presented in

Havrylyshyn et al. (1999). The structural reform index is a weighting average of three sub-

indices: the index on internal liberalization, which scores price liberalization and the

dismantling of trading monopolies in domestic markets; the index on external liberalization,

which measures the removal of trade controls and quotas, moderation of tariff rates, and

foreign exchange restrictions; and the index on private sector conditions, which measures the

progress in privatization and financial sector reforms (de Melo, Denizer, and Gelb, 1996;

Berg et al., 1999).

5. Empirical Results

Regression equation (19) reproduces the results for the full sample of 19 economies,

each observed in the transition time as specified in Table 1. The total number of observations

is 122. Coefficient estimates are reported with standard errors adjusted for heteroscedasticiy
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in parenthesis. Superscripts indicate their possible insignificance at a 5 percent level8 of

confidence. Country-specific dummies (not reported) are significant in most of the

specifications. The results of the basic equation (19) produce the earlier findings that the

productivity differential, the share of non-tradable consumption in total private consumption,

and real government consumption negatively affect the real exchange rate, thus contributing

to the real appreciation. The labor ratio between labor employed in tradables to labor

employed in non-tradable goods production enters the regression with a positive sign as

predicted by the model. This suggests that the delay in structural reforms – relatively high

values of the labor ratio variable at the beginning of transition relative to its end values – in

general tends to act as a restraining force on the real exchange rate.

(19) log(PT/PN) = country dummy – 0,868 log(aT – aN)* – 1.656 share* – 0.749 govreal* –

               (0.169)           (0.219)         (0.379)

       + 0.644 lab*

    (0.202)

R2(adj.) = 0.853

N = 122

The results are fully consistent with the view that structural reforms in transition

economies contributed to the real appreciation trend observed in the region from the

beginning of transition. Since all regressions9 are run in transition time, the results indicate

that we can still expect further appreciation of the real exchange rate in those economies that

started with transition later. Most FSU countries were still in the fourth or fifth year of the

transition process in 1998 with respect to more advanced transition economies. While other

factors started to play a more significant role in determining the real exchange rate in those

economies at later stages of the transition process, it is expected that the real exchange rate in

FSU countries will replicate the behavior of early starters. To see the development of different

factors affecting the real exchange rate in the first five years10 of the transition time, the next

section graphically presents results obtained from regression analysis.
                                                          
8 Tests on whether a coefficient differs significantly from zero in the expected direction are based on
one tailed t-tests and a 5 percent confidence interval which, for an infinite number of degrees of
freedom, involves an absolute value of t greater than 1.98.
9 Several regressions were run by adding region specific dummies to distinguish possible effects across
transition economies included in the sample. Results confirm those presented by equation (19). For the
whole description of econometric results see Jazbec (2001).
10 The first five years of transition were taken to be able to directly compare developments in the real
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5.1. Accounting for Real Exchange Rate Level

For each time period, summing the product of each right-hand side coefficient and the

corresponding data for each variable, and then averaging either over all countries or over the

different groups of countries will calculate the contribution of each group variable. The results

from the basic regression (19) underlie Figures 3 to 5 and relate to the evolution of the real

exchange rate in transition economies. Stacked columns represent the level of real exchange

rate in each year. The portions of columns correspond to actual contributions that each

variable had to the level of the real exchange rate in each year of the transition process. The

sum of all portions of a column and country-specific constants add up to the fitted value for

the real exchange rate level in the respective year. Nonetheless, it is the dynamics of the

contribution of each set of variables that is interesting in explaining the determination of the

real exchange rate in transition economies.

Figure 3 shows that on average, structural reforms contributed the most to the level of

the real exchange rate in the first five years of the transition process in CEE countries. In the

third year of transition, however, productivity differential between labor productivity in the

tradable and non-tradable sectors, and private demand for non-tradables, respectively, began

to dominate the real exchange rate. The government consumption played a minor role in the

combination of factors believed to determine the level of the real exchange rate.

Figure 3 could, however, lead to wrong conclusions as to which factors were the most

important contributors to the real exchange rate determination in transition economies, since it

only depicts averages for all transition economies. While the fifth year of transition represents

the year 1998 for almost all FSU countries, CEE countries on average entered the eighth year

of transition in 1998. Since year 1998 was crucial, especially for FSU countries because of the

Russian financial crisis, wrong conclusions could be drawn from an analysis limited only to

an average across all transition economies. Also, only Hungary and Poland entered the ninth

year of transition; therefore, the last column represents the average only for Hungary and

Poland. To grasp different dynamics of the transition process, Figures 4 to 5 present

accounted levels of real exchange rates for the Baltics and FSU, respectively.

                                                                                                                                                                     
exchange rate across different groups of countries.
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Source: Authors’ calculations.

In the Baltic countries, the structural parameter development was similar to that of

CEE countries. However, the demand factors, both private consumption of non-tradable

goods and government consumption, respectively, had a more pronounced effect on the real

exchange rate than in CEE countries. A dotted line in Figure 4 indicates the period in which

only the average over Lithuania and Estonia is shown. In these two countries, demand factors

significantly contributed to real exchange rate appreciation in the last years of the transition

process, while productivity measure seemed to play a minor role in determining the real

exchange rate throughout the whole transition period in the Baltic countries. In this respect,

the Baltics were different from CEE countries, where it was shown that supply-side factors

played a more important role in determining the real exchange rate - at least later in transition.
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Source: Authors’ calculations.

Figure 5 presents the development of real exchange rate determinants in FSU

countries. Differently than in the Baltics, structural reforms and productivity differential were

the most significant contributors to real exchange rate appreciation during five years of

transition experienced in FSU countries. However, the fifth year of transition in that region

coincided with the Russian crisis; for that reason, one could say that the FSU would have still

continued with structural reforms had the Russian crisis not prevented them from doing so. In

contrast to other regions, structural reforms and productivity differential went almost hand in

hand right from the beginning of transition in FSU countries, although it seems that

development of the productivity differential was less intense than dynamics of structural

reforms. The breakdown of this relationship occurred in the fifth year of transition when the

Russian crisis took place. While the intensity of structural reforms remained almost the same,

the productivity differential decreased rather substantially relative to the period prior to 1998.

In addition, private demand for non-tradables increased. Nonetheless, the correct story for the

behavior of real exchange rate in FSU countries cannot be grounded only on such a short

period of time; therefore, only speculations on the right factors determining real exchange rate

in FSU countries could be cast.
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Source: Authors’ calculations.

On the one hand, part of the story for the real exchange rate determination in FSU

countries can be attributed to more adverse initial conditions relative to other transition

economies as is regularly acclaimed in growth models on. As transition took off in that

region, structural reforms and productivity improvements in the tradable sector relative to the

non-tradable sector improved almost simultaneously, accounting for worse macroeconomic

and entrepreneurial conditions before transition relative to other parts of the region. However,

on the other hand, failure to clearly account for the real exchange rate determination in FSU

countries could be attributed to variable construction in estimating equation (18). As it was

established earlier, the labor ratio in FSU countries may suffer from a mis-specification if an

increase in the share of workers employed in the agriculture sector is not taken into account.

Namely, if the ratio between workers employed in the tradable to non-tradable sector is

corrected for by an increase in the share of workers employed in the agriculture sector, then

structural reforms in FSU countries progressed less than indicated in Figure 9. For that reason,

one could say that the main reason for the real exchange rate appreciation in FSU countries

during the first five years of transition could be attributed to the Harrod-Balassa-Samuelson

effect. Moreover, as structural reform indices show, the reforms are far from over in FSU

countries relative to the values of the structural reform indices in CEE countries and the
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Baltics, respectively. The values of the structural reform index for each country are shown for

the period of observation used in the estimation of equation (18).

Under the maintained assumption that the regression equation (19) is well-specified,

it is expected that progress in structural reforms in FSU countries toward the extent of reforms

in the CEE and Baltic countries will cause further real exchange rate appreciation in that

region. In that respect, FSU countries are different from the CEE and Baltic countries, where

structural reforms were more advanced and other factors began to dominate real exchange

rate appreciation.

5.2. Initial Conditions and Dynamics of Structural Reforms

To capture possible effects of adverse initial conditions on the real exchange rate

behavior, apart from variables already included in equation (19), and to account for the

progress in structural reforms, time and trend dummies were added to the basic regression

equation. The time dummy takes value 1 in the corresponding year of the transition process,

and zero otherwise. The trend dummy takes value 1 for the first year of the transition process;

2 for the second year; and correspondingly for each year of transition up to the ninth year for

Estonia, Hungary, and Poland. For the reasons stated above, the structural reform index was

used in estimating equation (19) instead of the labor ratio to capture the effect of reforms on

the real exchange rate determination.

Regression (A.1) in Table 2 includes both time and trend dummies, respectively.

Although only few are significant at a 5 percent level, joint F-test rejects the null hypothesis

of all coefficients being equal to zero. The coefficients on independent variables are

significant except the coefficient on government consumption, which was mostly insignificant

already in regressions with country-specific dummies. Unfortunately, time and trend dummies

do not show any significant development during the transition period. One would expect a

Table 2: Regressions including Time-Varying Initial Conditions and Trend

Dependent Variable: Log (PT/PN)I,t

Variable (A.1) (A.2) (A.3)

Constant  0.849** (0.253)  0.644** (0.241)  0.868** (0.195)

Log(aT – aN)i,t -0.549** (0.147) -0.539** (0.149) -0.546** (0.151)

Sharei,t -0.673** (0.154) -0.716** (0.149) -0.695** (0.149)

Govreali,t -0.142 (0.250) -0.134 (0.241) -0.129 (0.241)
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Reformi,t -0.353** (0.119)

Time1 -0.042 (0.199)  0.271** (0.062)

Time2  0.042 (0.318)  0.255** (0.069)

Time3  0.167 (0.359)  0.199** (0.072)

Time4  0.198** (0.080)  0.201** (0.078)

Time5  0.112 (0.311)  0.173** (0.659)

Time6 -0.445 (0.646)  0.108* (0.064)

Time7 -1.059** (0.447)  0.046 (0.069)

Time8 -1.584** (0.329) -0.028 (0.082)

Time9 -3.629** (0.341) -0.068 (0.083)

Reform*Trend1 -0.172 (0.114) -0.268** (0.122)

Reform*Trend2 -0.175 (0.156) -0.157** (0.057)

Reform*Trend3 -0.205* (0.117) -0.133** (0.039)

Reform*Trend4 -0.164** (0.072) -0.104** (0.029)

Reform*Trend5 -0.114* (0.062) -0.087** (0.023)

Reform*Trend6  0.0175 (0.134) -0.085** (0.018)

Reform*Trend7  0.114 (0.074) -0.084** (0.017)

Reform*Trend8  0.167** (0.046) -0.083** (0.017)

Reform*Trend9  0.403** (0.038) -0.078** (0.015)

Adj. R2 0.564 0.563 0.557

N 122 122 122

____________________________________________________________________________________________
Note: Numbers in parentheses are for heteroscedasticity-adjusted standard errors. The ** indicate that
the coefficient is significantly greater or smaller than zero, as appropriate, at a 5 percent level; The *
indicates significance at a 10 percent level.
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diminishing effect of individual time dummy as much as a diminishing effect of reforms on

the real exchange rate determination. However, when time and trend dummies are estimated

separately, results greatly improve.

As can be seen from Table 2, regression (A.2) captures the diminishing effect of all

unobserved effects accounted for by time dummies. The coefficients on time dummies are

significant at a 5 percent level up to the fifth year of transition. The sixth year dummy

variable is significant at a 10 percent level, while all other time dummies turn out to be

insignificant. An economic explanation for this effect could be that adverse initial conditions

were slowly dying out as transition progressed, and as such, contributed to real exchange rate

appreciation. The coefficient on productivity differential is slightly smaller than in regression

(19), while the coefficient on structural reforms remained the same. The coefficient on

government consumption became insignificant, whereas the effect of private demand for non-

tradables substantially decreased relative to the value obtained in regression (19). It could be

argued that most of the effect of adverse initial conditions on real exchange rate appreciation

was incorporated in private consumption of non-tradables in regression (19). A possible

explanation for this effect may be nested in a significant monetary overhang observed in all

transition economies at the beginning of transition. For that reason, the time-varying initial

conditions – captured by time dummies - diminished the effect of private demand for non-

tradables on real exchange rate determination.

Regression (A.3) in Table 2 adds a multiplicative trend dummy to the basic regression

(19). The value 1 is assigned to the trend dummy in the first year of transition, and zero in all

other periods. Correspondingly, the dummy takes value 9 in the last year of the transition

process, and zero otherwise. The trend dummy is interacted with the structural reform index

to capture the dynamics of structural reforms in the real exchange rate determination. The

coefficients on basic variables remained almost the same as in regression (A.2). All were

significant at a 5 percent level, except the coefficient on government consumption.

Additionally, all interaction terms were significant indicating the importance of structural

reforms in determining the real exchange rate. However, the coefficients were slowly

diminishing from –0.268 in the first year of transition to –0.875 in the fifth year of the

transition process. From then on, they remained almost constant up to the ninth year of

transition, which is represented only by Estonia, Hungary, and Poland. Since those countries

were the most advanced reformers, they accomplished reforms earlier. The smaller values of

interaction terms from the fifth year of transition on indicate that for most transition

economies, the effect of structural reforms on the real exchange rate appreciation diminished

and other factors began to dominate the real exchange rate. The results from regression (A.3),

therefore, confirm the graphical exposition for exchange rate accounting in Section 5.1. If all
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regressions in Table 2 are run only for the first five years of transition – where all countries,

except Azerbaijan, were in transition for the whole period – results do not change

substantially, indicating that structural reforms indeed contributed to the real exchange rate

appreciation only in the first five years of transition. After that, other factors began to

dominate the real exchange rate appreciation trend.

6. Some Implications for Exchange Rate Policy

Countries of Central-Eastern Europe in the process of accession to the European

Union face fundamental challenges for the conduct of macroeconomic policies. They are

characterized by growth rates faster than those of EU countries, and attendant large current

account deficits.  Fast productivity growth in the tradable sectors implies an equilibrium

appreciation of the real exchange rate.  Large current account deficits imply accumulation of

foreign debt. Debt in CEE countries is already skewed towards foreign rather than domestic

debt. These factors expose countries to adverse effects of exchange rate swings.

6.1 Exchange Rate Arrangements in CEE Countries

The Czech Republic, Estonia, Hungary, Poland and Slovenia (CEE5) are the front

runners in the process of accession to the European Union.  They have achieved remarkable

results both in terms of institutional reforms and of macroeconomic stabilization.11  Despite

the similarities in their achievements, CEE5 are characterized by markedly different exchange

rate arrangements (see Corker et al., 2000).

Although different experiences with stabilization programs and structural differences

may explain the heterogeneity of exchange rate arrangements in CEE countries, such

heterogeneity is striking if one considers that all countries are in a process of negotiating entry

in the EU and are characterized by  a concentration of trade with EU.

                                                          
11  According to the EBRD indicators of transition the CEE5 have almost completed the transition
process in terms of institutional building, liberalization and privatization. However, these indicators
have to be taken with caution as suggested by Nuti (2000). Indeed, Nuti shows that these indicators
depict an overoptimistic picture of the progress of institutional and structural change achieved.
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6.2. Explaining Heterogeneity

Among the main structural differences that may explain different exchange rate

regimes for CEE5, the recent literature identified two main features: size, with Poland being

much larger than the others, and Estonia the smallest; flexibility of labor markets, with

Hungary and Estonia displaying a degree of flexibility higher than Poland and the Czech

Republic. However, as stated in a recent IMF study “..it would be wrong to overemphasize

differences between the countries. At a broader level, they all share a high degree of

openness, similar trade and output structures to the EU and, for the most part, sufficient labor

market flexibility to justify some degree of alignment of their exchange rates to the euro”.

(Corker et al. (2000), p. 6)

Even stronger is the view of De Grauwe and Aksoy (1997), who argue that CEE

countries qualify as members of an optimal currency area with EU countries. Finally, Boone

and Maurel (1999), found a high degree of correlation between the business cycle of CEE

countries and that of Germany or of the European Union. This implies that in the event of

adoption of the euro CEE countries would incur only small losses due to asymmetric shocks.

More generally, as stressed by Frankel (1999), ex ante criteria to judge whether a country

qualify to join a monetary union neglect the fundamental effects that joining a monetary union

has on the characteristics of the countries entering it. In other words, convergence among

structures increases with joining the union. Income correlation among countries increases

with trade integration, and the latter increases with participation in the EU. Trade integration

of CEE countries with EU is already very high, with shares of EU trade on total trade ranging

from 60 to 70 percent, and is bound to increase further. 12

Interestingly, over time more advanced transition countries (CEE5) have moved

towards greater flexibility of exchange rate regimes, at least on paper (Table 3). The behavior

observed in Table 3 partly supports the process of polarization that seems to be occurring at

the world level, with countries towards extreme arrangements (float or more rigid peg),

escaping from intermediate ones (Frankel, 1999).

                                                          
12 Though other authors argue that greater integration increases specialization. In the presence of
idiosyncratic shocks the income correlation across countries would decline with greater integration.
However, the argument appears unconvincing (see Frankel (1999) for an effective criticism of such
view). Needless to say, the question cannot be resolved in theory but it requires empirical investigation.
Frankel and Rose (1998) show that income correlations indeed increase with trade integration.
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Table 3: Exchange Rate Regimes in Transition Economies

Fixed           Limited Flexibility   More Flexible

                        ___________________________      _____________________ ________________

Currency          Conventional     Explicit Tightly Broad   Relatively

   Board Peg     Narrow Managed Band       Free
Arrangement     Band         Float

                        ___________________________       _____________________    _______________

Czech •      •                       X

Republic

Estonia       X

Hungary •     X

Poland •    •                      •                             X

Slovenia         X

Note: An X indicates the current exchange regime, a • denotes a previous regime, and a � indicates a

regime change.

Source: Corker et al. (2000).

Are these movements consistent with the objective of accession to the European

Union? Entrance in the euro implies participating in ERM2, that implies that for two years

exchange rates have to be kept within a 30 percent-wide band (15% up and 15% down)

centered around a fixed parity that can only be revalued.  Furthermore, one year before

entering the European Monetary Union Maastricht criteria apply, though meeting the

Maastricht criteria does not represent a precondition for EU membership.

From a formal point of view, the flexible systems of the Czech Republic, Poland and

Slovenia appear compatible even with the ERM2 system.  The main difference would be the
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choice of an explicit parity. The currency board arrangement of Estonia seems also

compatible with ERM2.

6.3. The Harrod-Balassa-Samuelson Effect and Exchange Rate Policy in CEE Countries

The presence of a strong Harrod-Balassa-Samuelson effect is often considered a

reason for maintaining sufficient exchange rate flexibility and, supposedly, monetary

independence in CEE countries. Indeed, such effect implies a trend real appreciation of the

exchange rate for countries in which productivity growth is higher than in their trading

partners (in addition transition itself, through structural change has an impact on the real

exchange rate (Grafe and Wyplosz, 1999)).

If convergence between incomes per capita will occur, rates of growth in CEE

countries will be much faster than in EU countries. As shown in Crafts and Kaiser (2001), the

process of convergence will be rather slow.  Thus, the Harrod-Balassa-Samuelson effect will

operate for a long time and cannot be eliminated by maintaining flexibility of nominal

exchange rates for just a few years. Differential growth rates implies that CPI-based real

exchange rate will appreciate for CEE countries.

With flexible prices, such adjustment in the real exchange rate would occur through

an increase in the price of non-tradables. Furthermore, as such process represent a predictable

long-run change in productivity, it is likely to be anticipated, determining an initial jump in

the price of non-tradables, rather than a continuous increase of such prices over time. With

price stickiness in the non-tradable goods sector, the Harrod-Balassa-Samuelson effect would

imply an appreciation of the nominal exchange rate, and through it of the real exchange rate.

Empirical estimates of the role of the Harrod-Balassa-Samuelson effect vary across countries,

and it ranges between 2 and 4 percent, depending on the studies and the countries (Szapary,

2000). Studies of low income EU countries found that the Harrod-Balassa-Samuelson effect

explained a 1 percent additional inflation per year during the period 1960-1996, while the

effect was larger, around 2 percent, for Portugal. These countries may be good comparators

for the likely effects in CEE countries.

Regarding the real exchange rate, for the 1990s we found above an elasticity of the

real exchange rate with respect to productivity differentials of about ½. If we take the typical

2 percent yearly rate of convergence, for CEE countries relative to the EU countries, the

pressure on the real exchange rate due to the Harrod-Balassa-Samuelson effect should be of



31

the order of one percent per year in the medium to long run. However, this is a ceteris paribus

effect. Indeed, the equilibrium real exchange rate depends on other factors as well, in

particular on government spending (see for instance Obstfeld and Rogoff (1996)). According

to Fischer et al. (1998) government consumption for CEE countries can reasonably decline by

a substantial amount over time (they assume a 10 percentage points of GDP reduction). A

reduction of this magnitude may partly offset the Harrod-Balassa-Samuelson effect, as

previously stated in this paper.

Justifying maintaining flexibility of the exchange rate because of the need of real

appreciation due to the Harrod-Balassa-Samuelson effect appears rather weak.13 Inflation

differentials associated with the Harrod-Balassa-Samuelson effect reflect an equilibrium

phenomenon, without any negative implications.  Rather than a justification for flexibility of

nominal exchange rate, the presence of a strong Harrod-Balassa-Samuelson effect highlights

the drawbacks of the Maastricht criterion on inflation for CEE countries, or any other country

joining the EMU. Szapary (2000) discusses several options for modifying such criterion. The

Maastricht criterion for inflation convergence states that a country joining EMU should have

an inflation rate no more than 1.5 percent above the average of the three lowest rates of

inflation in the EU. Wouldn’t be more sensible to impose a constraint that imposes a

constraint for CEE countries with reference to the highest rates of inflation in the EU? Ireland,

Spain and Portugal will then be the comparator, and it is not by accident that these countries

display the highest rates of inflation, as they are the countries with lower income per capita

and thus higher underlying growth rates. In fact, at present Ireland would not meet the

Maastricht criterion on inflation. More generally, given that a country delegates its monetary

policy to the ECB, why should be subject to an additional constraint on the rate of inflation?

7. Conclusions

This paper has attempted to develop a model suitable for the analysis of the real

exchange rate appreciation in transition economies. Although we acknowledge the potential

importance of capital flows, we focused on the role of real factors. The structural models of

the real exchange rate seem to be a useful approach to analyze the  observed real appreciation
                                                          
13 Another caution on the risk to exaggerate the role of the Harrod-Balassa-Samuelson effect comes
from the observation that both non-tradable and, especially, tradable goods cannot be represented by a
single representative good.  If one takes the Dornbusch and Samuelson Ricardian model with a
continuum of tradable goods, it is apparent that the exchange rate has fundamental effects on the
interval of tradable goods a country will produce.  Thus, inference on the appropriate level of the
exchange rate based on the relative price of “representative” non-tradable and tradable goods may be
misleading.
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trend in the transition economies. For that reason, the model of De Gregorio, Giovannini, and

Krueger (1993) was extended in order to introduce a variable representing the structural

reform progress in transition. Similar to growth models of transition (Berg et al., 1999;

Havrylyshyn, Izvorski, and van Rooden, 1998), it was shown that adverse initial conditions

and structural reforms affected the real exchange rate measured as the relative price of

tradables in terms of non-tradable goods only in the first five years of the transition process.

After that period, other factors began to dominate the real exchange rate determination. All

countries entered the sample in the year when the most serious stabilization attempt was

introduced. In so doing, it was possible to distinguish the extent of the reforms implemented

in each group of transition countries and their impact on the real exchange rate determination.

Advanced transition economies are likely to display trend appreciation determined by

structural reforms at least as long as they catch up with more advanced economies. While the

CEE countries have experienced an increase in productivity differential between labor

productivity in the tradable and non-tradable sector at the later stages of transition, the

demand factors seemed to play a more pronounced role in determining real exchange rate in

the Baltic countries. Although an explicit analysis of the external competitiveness in the

theoretical framework employed in this paper is not possible, one could argue that an

increased effect of demand factors on the real exchange rate in the Baltic countries at later

stages of transition caused a loss in external competitiveness reflected in a current account

deficit, which is on average higher than in more advanced CEE countries.

Although the role of initial conditions on the real exchange rate determination was

not explicitly studied, time dummies were employed in regression analysis to account for

unobservable factors at different stages of the transition process. The main results were robust

to that manipulation. Moreover, the coefficients on time-specific effects slowly diminished to

the sixth year of the transition process confirming the story that for the most transition

economies, structural reforms did not affect the real exchange rate determination at later

stages of transition. Under the maintained assumption that the theoretical framework and

regression equations are well-specified, one could tentatively conclude that for the more

advanced transition economies, the transition process is over in a sense that adverse initial

conditions and structural reforms no longer contribute to the real exchange rate appreciation.

For that reason, the conclusion of Halpern and Wyplosz (1996) is challenged in a way that

transition is not over when real appreciation ends, but when the effect of structural reforms on

the real exchange rate is significantly diminished relative to other factors determining the real

exchange rate.
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Regarding exchange rate policy, while for countries of the FSU a flexible exchange

rate system seems desirable as the process of transition and structural change is still

underway, for CEE countries a stable exchange rate and even an early move to the adoption

of the euro is an option to be considered.
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