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SUMMARY. Factors underlying the real exchange rate movements during the transition process are
examined using panel data of ten Central and Eastern European countries between 1993 and 2006.
The real exchange rate is decomposed into two components: the real exchange rate of the external
sector, i.e. the terms of trade, and the price of tradables in terms of nontradables. For the purpose of
the empirical analysis the economies are divided into a tradable and nontradable sector using the de-
gree of openness of the main industries. The key results show that the real appreciation is mainly
driven by shifts in total consumption towards nontradables as well as changes in the production struc-
ture in favor of goods and services of better quality and with higher technological content. In the
longer run, the transition specific driving forces of the real exchange rate will become less important
and mainly factors related to the real convergence are expected to have influence on the real ex-
change rate in the transition economies.
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1. Introduction

Two decades of transition have brought about significant change in the
structure of Central and Eastern European countries (CEEC). According to the
report of the European Bank for Reconstruction and Development, many of
these countries have almost finished the process of transition to a market
economy.' The report for 2007 points out that nine of the ten new EU mem-
ber states from Central and Eastern Europe have already achieved a very en-
couraging average of above 3.4 points of the transition indicators with four
being the score for the advanced industrialized countries (EBRD 2007).” After
the accession to the European Union in 2004 and 2007, the next step to be
taken in these countries is the adoption of the euro. Slovenia and the Slovak
Republic were the first to introduce the European currency at the beginning
of 2007 and 2009 respectively. Three of the other countries are already par-
ticipating in EMR2.” The remaining five countries are expected to join the sys-
tem in the near future. However, the fulfillment of the Maastricht criteria has
been often considered a hard task for the CEEC because the strong real appre-
ciation as a result of the real convergence process and the transition specific
changes since the breakdown of the COMECON"* makes the simultaneous
achievement of low inflation and nominal exchange rate stability impossible.

The development of the real exchange rate (RER) is one of the ‘diagnostic’
characteristics of the transition period (Fischer 2002) and is often seen as an
indicator for potential loss of competitiveness in the export sector (see e.g.
Oomes 2005). The collapse of the communist system was accompanied by a
sharp nominal and real depreciation of Central and Eastern European curren-
cies. To a large extent the depreciation was a result of the monetary overhang
at the beginning of the transition process. However, the political and eco-
nomic uncertainty explains the fact that the CEEC began the transition not
only with depreciation but also with strongly undervalued currencies
(Halpern/Wyplosz 1997, Krajnyédk/Zettelmeyer 1998).” The real appreciation
that followed was initially considered as a correction to the sharp deprecia-
tion. However, the real exchange rate continued to appreciate long after the

'"The present paper covers ten countries in transition, namely those that acceded to the European
Union in 2004 and 2007, because they can be considered a homogeneous group sharing similar char-
acteristics and the common target of joining the European Economic and Monetary Union (EMU).

Only in Slovenia the value amounts to 3.3.

*ERM2 already includes Estonia, Latvia and Lithuania.

*Council for Mutual Economic Assistance.

°E.g. in terms of PPP. The explanation proposed by Halpern and Wyplosz (1997) is based on the lack of
confidence in the untested authorities. Uncertainties surrounding the equilibrium value of the exchange
rate at the beginning of the transition made policymakers prefer to err rather on the side of undervaluation.
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initial level had been reattained. The real appreciation turned out to be an
equilibrium phenomenon characterizing the transition process.

The observed development of the RER led to a large body of literature.
Many approaches were proposed to explain the CEEC equilibrium real appre-
ciation. Some authors refer to productivity developments as in the Balassa-
Samuelson framework focusing on the supply side (e.g. Golinelli/Orsi 2002,
Jazbec 2002, Rother 2000, Sinn/Reutter 2001). Others claim that productiv-
ity differentials account only for a small part of the real appreciation and
search for further determinants in other macroeconomic variables such as
demand side factors or shifts of production towards new goods or goods of
better quality (Backé et al 2003, Egert 2004, Egert et al. 2003, Mihaljek/Klau
2003). The present paper offers a comprehensive analysis of the driving
forces of the real exchange rate in the new EU member states in the process
of transition. Potential explanations for the development of the RER are dis-
cussed and empirically tested whereas the RER is decomposed in two compo-
nents - the real exchange rate of the external sector of the economy and the
price of tradable goods in terms of nontradables relative to a reference coun-
try. For the purpose of the empirical part the tradables/nontradables di-
chotomy is examined with regard to the countries of Central and Eastern Eu-
rope using the degree of openness of the main industries as an indicator.

The results partly differ from the existing body of literature exploring the
real exchange rate movements in the transition countries. Contrary to the
studies explaining the real appreciation as a result of productivity improve-
ments in the tradables sector, the analysis shows that the main driving forces
of the real exchange rate are the shift of the overall demand towards
nontradable goods and the change in the production structure in favor of
goods and services of better quality and with higher technological content.
Other demand-side factors play only a limited role in explaining the real ap-
preciation, while the productivity variable turned out to be insignificant in all
regressions. This result illustrates that the tradables/nontradables dichotomy is
crucial for the investigation of the Balassa - Samuelson effect. A close exami-
nation of the data indicates that productivity growth in the tradables sector is
actually outpaced by productivity improvements in the newly emerging pri-
vate sector of nontradable services in many countries.

The rest of the paper is organized as follows. Section 2 presents the theo-
retical explanations for the real appreciation in the CEEC. Section 3 investi-
gates tradability in different industries and presents the data for the empirical
analysis. In section 4 the main results of the empirical analysis are outlined.
Finally, section 5 summarizes and contains a brief discussion of some recent
developments in the CEEC.



2. Theoretical Background

The real exchange rate is defined as

*

P
=E.— 1
Q P (1)
or respectively
q=e+p -p (2)

expressed in logarithms. E refers to the nominal exchange rate as the price of
the foreign currency in terms of home currency. P represents the overall price
level; the asterisk denotes variables for the foreign country and the small let-
ters the corresponding variables in logarithms. An increase in the real ex-
change rate therefore indicates a real depreciation of the home currency.

The price level in each country can be calculated as the geometric aver-
age of the price level in the tradables (T) and nontradables (N) sector:

p=op’ +(1-a)p" 3)

p=ap +l-a)p" (3a),

where o denotes the weight of the tradable goods in the price index and is
calculated as the share of tradables in the overall consumption expenditure.

Substituting (3) and (3a) into (2) and rearranging leads to the following
equation:

a=le+ p" —p J+[a-a)pT - p")--a Jp" - p¥)| @

The first term in parentheses can be interpreted as the real exchange rate
of the external sector of the economy and is denoted g'. According to relative
purchasing power parity (PPP) it should be constant over time or at least re-
vert to a constant mean value, since tradable goods are exposed to interna-
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tional competition.” The second term is the price of tradable goods in terms
of nontradables relative to that in the foreign country, respectively weighted
by the share of nontradable goods in the overall consumption expenditure. It
can be thought of as the real exchange rate of the sheltered sector and will be
labeled ¢". Decreasing relative prices of tradables to nontradables at home
relative to abroad lead ceteris paribus to a real appreciation. This effect can be
strengthened by an increasing share of nontradables in the overall consump-
tion in the home relative to the foreign country. Based on equation (4), the
appreciation of the real exchange rate is thus the combined effect of the real
appreciation in the external sector and the increase in the price of
nontradables in terms of tradables relative to the foreign country:®

4=" +q" (5)

Equations (4) and (5) represent the basis for further discussion.

Figure 1 on the next page shows the development of the RER and its com-
ponents in the transition economies. The Producer Price Index (PPI) serves as
a proxy for the prices of tradables. The price of tradables in terms of
nontradables (RelPr) is calculated as the quotient between the CPl-based’
overall RER (RER(CPI)) and the RER of the external sector (RER(PPI)). All time
series are expressed as indices with 2006 as reference. As obvious from the
figure, the real exchange rate of the external sector moves considerably,
therefore violating the PPP assumption even for the tradable goods. The dy-
namics of the relative price of tradables in terms of nontradables is rather
modest and shows even an upward trend in Romania and Slovenia in the last
few years. The conventional theoretical literature interprets the changes in the
overall real exchange rate mainly as shifts in relative prices (Balassa 1964,
Samuelson 1964, Bergstrand 1991, etc.). However, it seems necessary to look
for explanations of the real exchange rate in the CEEC not only in terms of
tradable to nontradable prices, but also in terms of domestic to foreign trad-
able prices.

“In a weakened version, the relative PPP has been often interpreted in the terms of a mean rever-
sion process. The real exchange rate does not have to be constant but rather to follow a mean rever-
sion process. The estimated deviation from the relative PPP has in many studies a half-life of four years.
See e.g. Frankel/Rose (1995) for a panel projection of PPP.

8Again weighted by the share of nontradables in consumption.

Consumer Price Index (CPI).
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Figure 1

DEVELOPMENT OF THE RER AND ITS MAIN COMPONENTS
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2.1. Explanations for the Movement of the Real
Exchange Rate in the External Sector

Quality Improvement in the Bundle of Tradables

Although the small open economies of Central and Eastern Europe cannot
affect the prices of tradable goods on the world market, it is possible for them
to experience a change in the structure or quality of the basket of goods
forming the PPI. A change in the reputation of the home-produced goods on
the world market, sound marketing measures and a shift of the production to-
wards goods with higher technological content or of better quality could ex-
plain the relative increase in the prices of tradable goods compared to the
world market level (see Egert/Lommatzsch 2004, Oomes 2005). An empirical
investigation of this explanation is provided by Egert and Lommatzsch (2004)
who assume that the better quality of the production is directly linked to the
transmission channels between the productivity improvement in the tradables
sector during the process of transition and the RER. However, using produc-
tivity as a proxy for the effect of quality improvement and better reputation of
the home produced tradable goods on the world market does not allow for
differentiating this effect from the conventional impact of productivity via the
Balassa - Samuelson effect.'” Alternatively, the effect can be approximated
by the amount of foreign direct investment (FDI) inflows accumulated since
the beginning of the transition process relative to the size of the economy,
since it has been driven by and large by the import of know-how or broadly
by the activity of foreign investors. An increase in foreign investment is ex-
pected to lead to quality improvement or a shift of the production towards
goods with higher technological content, which, in turn, increases the prices
of tradable goods produced in the home country and leads to appreciation of
the real exchange rate of the external sector."

Further explanations for the development of the real exchange rate in the
external sector can be found in some transition specific changes in the CEEC.
Fischer (2002) proposes to explore the effect of trade and price liberalization
as well as that of the privatization process on the real exchange rate."

%See Section 2.2.

""Depending on the industry in which the FDI are allocated, the same argumentation can also be
applied to the real exchange rate of the sheltered sector.

These explanations are possible under the assumption that PPP is violated even in the sector of
tradables. As already shown, this assumption seems to be satisfied in the case of the CEEC.



Trade Liberalization

The liberalization of international trade, also associated with an increasing
degree of openness, can lead to depreciation of the real exchange rate of the
external sector in the long run because it intensifies the price competition on
the national market of tradables. However, at the beginning of transition it is
also possible to observe an adjustment of the home market to world market
conditions improving marketing and the quality of exports."> Opening for in-
ternational trade can then lead to real appreciation due to increasing prices of
the tradable goods in which these countries have a comparative advantage.

Price Liberalization

The process of price liberalization'* also affects the real exchange rate both
in the medium and the long run. Most of the regulated prices in the CEEC in the
later years of transition refer to nontradables like communication services and
further basic goods and can affect the real exchange rate via the channel of
both the relative prices and the RER of the external sector. The liberalization of
prices directly affects the overall price level in the short to medium run through
an adjustment of prices to the level of marginal costs. Given that the price regu-
lation concerned mainly nontradable basic goods, deregulation will lead ceteris
paribus to decreasing relative price of tradables in terms of nontradables. Fur-
thermore, the negative income effect associated with increasing prices of basic
goods combined with the inelastic demand for these goods are expected to af-
fect negatively the demand for imported or luxury goods. The consequence of
this secondary effect will be declining prices of domestically produced
tradables both in terms of nontradables and relative to the foreign tradables.
Therefore, the medium term effect of price liberalization on the real exchange
rate is expected to lead to real depreciation of the RER of the external sector
and to real appreciation of the sheltered sector. The exposure to price compe-
tition is expected to reinforce the real depreciation in the long run.

Privatization

Privatization and the increasing private sector share in gross domestic
product (GDP) on the one hand increase the investment opportunities for
home residents as well as for foreign investors. Improving technology in pro-
duction can lead to better quality and higher prices of the home produced
tradable goods. This effect should be captured to a large extent by the
amount of FDI relative to GDP. Further on, an increasing private sector share

PThis effect should occur independently of the activity of foreign investors.
E.g. captured by the decreasing share of administered prices in the consumer price index.
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in GDP means a lower share of subsidized prices. However, the direct effect
of price liberalization can be captured by the share of administered prices in
CPI, as described above.

On the other hand, it is also possible to observe a long-run depreciation of
the RER when the private sector share in GDP increases since it is also asso-
ciated with an intensification of competition. Moreover, depending on the in-
dustry to which the privatized enterprises belong, the private sector share in
GDP can impact on both the RER of the external sector and the relative price
of tradables in terms of nontradables.

In his empirical analysis Fischer measures the impact of the institutional
arrangements respectively by the tariff revenues as a percentage of imports,
the share of administered prices in CPI and the private sector share in GDP.
The results show that only the privatization variable has a strongly significant
coefficient implying appreciation of the RER as a result of progress in
privatization between 1993 and 1999. In the present analysis, the influence of
the transition specific changes will be further investigated using a longer time
span and controlling for their impact on both components of the RER. The
tariff revenues as a measure for the progress in trade liberalization will be re-
placed by the degree of openness, since it was not exactly the tariff policy
which had blocked the international trade in the centrally planed economies.

The real appreciation of the external sector can be considered as one of the
specific characteristics of the transition process. It is mainly driven by structural
changes on the way to a market economy and the adaptation to world market
conditions. It should diminish as the transition process goes forth.

2.2. Explanations for the Adjustment of the
Relative Prices

Most of the theoretical work on the real exchange rate determinants relies
on the assumption of holding relative PPP in the external sector. The fluctua-
tion of the real exchange rate is then explained by variations in the relative
price between tradables and nontradables. The theoretical approaches be-
hind the adjustment of tradables prices in terms of nontradables can be
broadly divided into two groups. The first group includes models which ex-
plain the relative price movements from the supply side of the economy. The
best known two approaches are the Balassa - Samuelson effect and the rela-
tive factor endowments effect - as proposed by Bhagwati (1984). The second
group of explanations refers to demand side factors such as shifts of private
demand from tradables to nontradables (Bergstrand 1991), or increasing gov-
ernment spending or investment demand as a share of GDP and shift of over-
all demand toward nontradable goods (e.g. Edwards 1989, De Gregorio/Wolf
1994, Schréder/Pfadt 1998).



2.2.1. Supply-side Explanations

Relative Productivity

In the spirit of Balassa (1964) and Samuelson (1964) a rapid increase in the
productivity of the tradable sector (mainly manufacturing) relative to that of the
nontradable sector (mainly services) can lead to increasing relative prices of
nontradables. If this effect is stronger in the home than in the foreign country
and the real exchange rate of the external sector is constant in accordance with
relative PPP, this implies a real appreciation of the home currency.”” The start-
ing point is a model of a small open economy, in which both tradable and
nontradable goods are produced according to constant-returns production
functions of capital and labor employed.'® The capital costs are determined un-
der the assumption of full capital mobility by the world market interest rate and
PPP in the external sector links the price of tradables to the world market level.
It is further assumed that intersectoral (but not international) labor mobility
leads to nominal wage equalization between the two sectors of the economy
and that operating under the conditions of perfect competition implies a real
wage equal to marginal labor productivity in each sector. Therefore, increase
of productivity in the external sector leads to rising nominal wage, which is then
transferred to the closed sector, where the productivity improvement is smaller.
Increasing labor costs in this sector are then compensated by raising the prices
of nontradable goods. If the productivity growth in the external relative to the
sheltered sector in the home country is larger than in the foreign country, the
prices of nontradables increase faster at home than abroad which is reflected in
a real appreciation of the home currency after accounting for the different
weights of nontradables in consumption.

The fact that the Balassa - Samuelson effect is at work in the countries of
Central and Eastern Europe has been empirically supported by and large. The
only point of contention is the magnitude of the effect. In many empirical
analyses strong evidence is presented that more than half the real exchange
rate movements can be interpreted as driven by the productivity growth in
the external sector of the CEEC (Golinelli/Orsi 2002, Jazbec 2002). However,

>As visible from the decomposition of the RER, the weight of nontradables in the overall consump-
tion expenditures has also to be accounted for (see equation 4). Significantly lower weights of
nontradables in the CEEC than in industrialized countries can be considered as an explanation for the
low power of approaches ascribing the real appreciation to the movements of the relative prices (see
e.g. Egert et al. 2003). The increase in the price of nontradables relative to tradables in the home
country can only result in real appreciation if it exceeds the increase in the corresponding relative
price abroad by an extent accounting for the different share of nontradables.

®For a mathematical representation see e.g. Obstfeld/Rogoff (1996).
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a second strand of the literature claims that the productivity development in
the CEEC explains less than half the real appreciation (Backé et al. 2003, Egert
et al. 2003, Mihaljek/Klau 2003). The assumptions underlying the Balassa -
Samuelson effect are separately analyzed in Breuss (2003), Egert et al (2003)
and Nenovsky and Dimitrova (2002). The main reason why the latter studies
find only a weak Balassa - Samuelson effect in the CEEC is the violation of
PPP in the external sector. Further on, low flexibility of the labor market and
the relatively low weight of nontradables in overall consumption expenditure
compared to the industrialized countries can also be considered as factors
which limit the impact of the Balassa - Samuelson effect. A main drawback of
the empirical analyses of the Balassa - Samuelson effect thus far is the insuf-
ficient examination of the relative productivity between tradables and
nontradables. A differentiation of the sectors of tradables and nontradables is
missing and the relative productivity is mostly proxied by productivity in
manufacturing or by overall labor productivity.

World Market Interest Rate

The assumptions made by the usual general equilibrium framework used
to reproduce the implications of increasing productivity incorporate a further
potential supply side explanation for the dynamics of the relative prices. Ac-
cording to the perfect capital mobility assumption the cost of capital is set by
the world market real interest rate. Assuming that the production of tradables
is relatively capital intensive,’an increase in the real interest rate raises the
cost of capital and, similarly to the considerations underlying the Stolper -
Samuelson theorem, leads to increasing relative prices of tradables.'®

Relative Factor Endowment

The general equilibrium framework is also applied by Bhagwati (1984) to
explain the differences in relative prices among countries. In addition to the
Balassa - Samuelson approach, Bhagwati's explanation relies on the different
relative factor endowments: poor countries tend to be endowed with more
labor relative to capital compared to rich countries and thus have lower wage-
rental ratios. This is the reason why nontradables are relatively cheaper in
poor countries, since these goods are labor-intensive compared to the

®As compared to the labor intensive production of nontradables.

The Stolper - Samuelson theorem states that an increase in the relative price favors the factor
used relatively intensively in the production of the product under consideration (See Stolper/
Samuelson 1941, Dixit/Norman 1980). It is the reverse thought applied here. See e.g. De Gregorio/
Wolf (1994). Assuming perfect capital mobility, in their theoretical model the real interest rate appears
in the denominator of the equation that determines the relative price of nontradables in terms of
tradables.



tradables. The operationalization of this approach has been often carried out
by including GDP per capita as a proxy, since no reliable data about the capi-
tal stock are available. However, this variable does not discriminate between
the factor endowment effect and other explanations, like the Balassa -
Samuelson effect or demand shifts if the latter are not explicitly accounted for.

Assuming perfect capital mobility and PPP in the external sector, the relative
price of nontradables to tradables in the general equilibrium framework is en-
tirely determined by the supply side of the economy. However, there is a range
of approaches explaining the dynamics of the internal real exchange rate which
relax the assumption of full capital mobility and consider the impact of demand
side factors. They are the focus of the remaining part of this section.

2.2.2. Demand-side Explanations

Relative Consumption

Bergstrand (1991) proposed to explain the real exchange rate development
by shifts in the structure of the consumption expenditure. His considerations
rely on the Linder - Hypothesis that with higher income ‘products filling new
needs are added’ (Linder 1961). Assuming non-homothetic preferences of the
representative household, Bergstrand shows that the nontradables (tradables)
demand exhibits income elasticity larger (smaller) than one. Therefore, increas-
ing income leads to a change in the composition of private consumption with
demand for nontradable goods showing a disproportionately high growth. The
shift of private consumption toward nontradables raises their relative price and
causes an appreciation of the real exchange rate.'® In the literature thus far, only
Coricelli and Jazbec (2004) allow explicitly for an adjustment of the consump-
tion structure in their analysis of the real exchange rate in the CEEC.

Public Expenditure

The structure of total demand can be further influenced by public expen-
diture. On the one hand, fiscal policy can bring about a change in the relative
price of nontradables via its income and substitution effects. If an increase in
government expenditure is financed by taxes, it lowers the income of the rep-
resentative household and can thus lead to real depreciation as in Bergstrand
(1991). Furthermore, the crowding out effect of an expansionary fiscal policy
can negatively affect private activity and in this way contribute to the income
effect. On the other hand, the structure of government expenditure should

"“The changing composition of the private consumption expenditure with increasing income is also
obvious from the convergence of the weights of tradables and nontradables to the level of the indus-
trialized countries.
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also be accounted for. Given the labor-intensive nature of public goods, it can
be assumed that a large share of the expenditure is attributed to nontradable
goods such as public services. If this is the case, an increase in government
spending will alter the structure of total demand in favor of nontradable
goods and will lead to real appreciation (De Gregorio/Wolf 1994). By and
large, the empirical evidence confirms the positive effect of an expansionary
fiscal policy on the real exchange rate (De Gregorio/Giovannini/Wolf 1994,
Edwards 1989). In regard to the countries of Central and Eastern Europe,
Egert, Halpern and MacDonald (2005) list ten empirical works showing the
positive impact of the government expenditure on the real exchange rate and
two in which the effect is negative.

Investment Demand

Most of the evidence on the appearance of productivity-driven real appre-
ciation relies on the transmission channel of the Balassa - Samuelson effect.
However, Fischer (2002) shows that technological advances can influence the
real exchange rate via a second channel as well, namely through increasing
investment demand. The model assumes that part of the investment expendi-
ture falls on nontradable goods, such as the installation of new capital goods.
In accordance with the proposition of Schréder and Pfadt (1998), Fischer
demonstrates that the technological progress attracting home and foreign di-
rect investment lead to an increasing demand for nontradables and thus con-
tribute to the real appreciation via increasing relative prices of nontradables in
terms of tradables.

2.3. Interdependency between Both Components
of the Real Exchange Rate

Even though the relative prices of tradables in terms of nontradables con-
stitute a component of the overall real exchange rate on their own, the possi-
bility of an additional effect via the real exchange rate of the external sector
cannot be ruled out. In empirical investigations involving the tradables/
nontradables dichotomy it has been a hard task to find a price index captur-
ing solely the prices of tradables. Whatever price index used, it always has
some nontradable components, including nontradable services like distribu-
tion, marketing, before and after sales services, etc. (see among others Kravis/
Lipsey 1978). Thus a secondary effect of the relative price of tradables in
nontradables on the RER comes from the real exchange rate of the external
sector (see e.g. Egert et al 2005).

Furthermore, the relative price of nontradables can be affected by the real
exchange rate of the external sector, since it depicts in a way the terms of
trade of the home country. An increase in the terms of trade can be due to



increasing export prices accompanied by a positive income effect and/or de-
creasing import prices initiating substitution from nontradable goods to im-
ported ones (see e.g. De Gregorio/Wolf 1994, Ruddies 2008). These two ef-
fects work in opposite directions as regards the relative price of tradables in
terms of nontradables. If the substitution effect prevails, the increase of the
terms of trade will be reflected in increasing relative prices thus implying a
depreciation of the real exchange rate. If however the income effect outpaces
the substitution effect, a real appreciation will be the result of the positive
change in the terms of trade. Although both outcomes are theoretically pos-
sible, it is the second one that has been mostly confirmed by the data with
regard to the transition economies (see among others Beguna 2002, Csajbok
2003, Rawdanowicz 2003 in Egert et al 2005).

Figure 2 on the next page summarizes the factors for the dynamics of the
real exchange rate in the CEEC. Before proceeding with the empirical investi-
gation of the theoretical explanations, the next section examines the
tradables/nontradables dichotomy. The ad hoc classification proposed here
should shed light on the controversy regarding the magnitude of the Balassa-
Samuelson effect in the transition economies.
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3. Data

3.1. Defining Tradability

The tradables/nontradables dichotomy is a central starting point for many
research topics such as the determination of inflation in open economies, the
specification and estimation of international trade flows and the theory of real
exchange rate determination (Goldstein/Officer 1979). Despite its signifi-
cance to economic theory, to the best of my knowledge there has been no
empirical analysis regarding the distinction between tradable and nontradable
goods for the case of the economies in transition. In the present section a
short overview of the related literature regarding industrialized countries is
presented and the main findings are applied to the case of the CEEC.

In accordance with the varying object of the different studies and the na-
ture of the data used in these studies, diverse tradables/nontradables classifi-
cations have emerged in the literature (Dwyer 1992, Goldstein/Officer 1979).
At one end of the spectrum the tradables sector consists of a narrow class of
goods which enter into international trade (exports and imports) and satisfy
the law of one price (e.g. Viner 1937). At the other end there is a broad class
of goods which either earn or save foreign exchange (exports and import re-
placements) or could do so at a certain relative price. Aukrust (1970) defines
as sheltered industries those whose products are left relatively free of foreign
price competition (either because of the nature of the products or because of
government protection). Goldstein and Officer (1979) apply three comple-
mentary criteria in their definition of the tradables and nontradables sector,
namely the degree of foreign trade participation (it should be substantially
higher for tradables), the cross-country correlation of price changes (it should
be higher for tradables), and the degree of substitutability between domestic
and traded goods from other countries (tradables should be closer substitutes
for actually traded goods). In later analyses De Gregorio, Giovannini and Wolf
(1994) and De Gregorio and Wolf (1994) propose rating a sector as tradable
if exports amount to more than 10 per cent of the production value. Accord-
ing to their definition, the sector of tradable goods includes agriculture, min-
ing, manufacturing and transportation services. All other products belong to
the sector of nontradables. However, the main purpose of distinguishing be-
tween tradables and nontradables in the present analysis is to find industries
in which the prices are largely driven by the conditions of world market com-
petition. Using only the share of exports in production as reference point
does not allow for having industries with low production levels but high im-
ports and thus high consumption or investment expenditure. More suitable
criteria for the purpose of the empirical analysis of the real exchange rate are
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proposed by Dwyer (1992) and Knight and Johnson (1997), that is, the de-
gree of export orientation and the degree of import substitution. They define
an industry as part of the tradables sector if the share of its total supply ac-
counted for by exports and/or the percentage of demand accounted for by
competing imports exceed 10 per cent.

In accordance with the criteria of export orientation and import substitu-
tion/substitutability the present paper ascribes an industry to the tradables or
nontradables sector of the economy using the degree of openness. The value
of trade (imports plus exports) is divided by the value of the production of the
industry. A certain problem arising from this methodology is the specification
of the threshold value above which an industry should be defined as
tradables. Given that the overall degree of openness (ODO) exceeds 100 per
cent in most of the CEEC, the previously used value of 10 per cent exports
or imports relative to the production value seems to be an inadequate thresh-
old for a sector in which the prices should be mainly driven by world market
competition. Thus, in the present analysis the classification of the industries is
carried out in a way that the degree of openness is much higher in the sector
of tradables than in the sector of nontradables.”

Data about foreign trade are taken from the statistics database of the
World Trade Organization and the production value data stems from Eurostat.
Table 1 shows the degree of openness of the main industries, for which reli-
able data for the transition economies are available.”' The year 2004 is taken
as reference partly because of data constraints and partly because in that year
most of the transition-specific reforms should have been completed. Only in-
dustries with high private sector participation are considered. This leaves gov-
ernment-provided services including electricity, gas and water supply out of
the analysis, since in many CEEC countries the latter had not yet been priva-
tized.”” Their prices were highly regulated and cannot be considered as mar-
ket-determined. Data constraints make it impossible to include the sector of
financial services, t00.”

“This criterion is similar to the first criterion in Goldstein/Officer (1979), namely the degree of for-
eign trade participation.

2'The last two rows of the table provide a comparison to two industrialized countries. Germany is
chosen because it is the main trading partner of most of the countries, and Austria will be used as ref-
erence country in the empirical analysis (see below).

*’This can be considered a serious drawback if one wishes to apply the classification to the calcula-
tion of relative prices or relative consumption. However, since it will be applied only to the relative
productivity in the present analysis, the exclusion of the public sector is rather unproblematic (see
below).

2t should be stressed that certain divergence in the classification of the industries in the data
about the trade value and those about the production value is possible, since it was impossible to use
data provided by one source.



Apart from the mining sector where the degree of openness is extremely
high in some countries (the highest value is to 27.49 in Lithuania),** but rela-
tively low in others (the lowest value has been found in Romania, 1.63), the
highest tradability can be found in the sectors of travel, manufactures and ag-
riculture. In the travel sector the degree of openness ranges from 0.98 in Ro-
mania to 4.75 in Bulgaria, whereas in manufacturing the degree of openness
is the highest in Estonia, 1.76, and the lowest in Poland, 0.79. The highest
value for the sector of agriculture has been found in Estonia, 3.39. However,
the lowest values are found to lie far below the overall degree of openness,
namely in Romania, 0.22, and in Bulgaria, 0.52.

At the other end of the spectrum are the sectors of transportation and
other services. The highest degree of openness in transport has been found in
the Slovak Republic, 0.93, and the lowest in the Czech Republic, 0.32. In
other services the degree of openness is extremely low in Poland, 0.05, and
the highest in Hungary, 0.27.

The data point toward a fairly clear cut distinction between the sector of
tradables (mining, travel, manufactures) and the sector of nontradables (transport
and other services). The sector of agriculture is the only exception. It will be left
out of the following analysis, partly because of the large differences among the
countries, and partly because of the nature of the price-setting mechanism, since
in many countries the prices in agriculture have been highly regulated. Also re-
garding the relative degree of openness defined as the degree of openness of the
particular industry relative to the ODO, the sector of transport and other services
shows relatively lower values than in the other industries.

Given the data limitations, it would be optimistic to argue that the trad-
able nontradable dichotomy shows a high degree of precision. This classifica-
tion, however, explicitly accounts for specific characteristics and trade pat-
terns of the CEEC and is, therefore, more suitable than previous ones for the
empirical analysis of the real exchange rate movement in these countries. As
stated above, especially the estimation of the Balassa - Samuelson effect is
expected to gain accuracy by using this ad hoc classification in the calcula-
tion of the relative productivity. It could also be useful to apply the tradables/
nontradables classification to the calculation of relative consumption expen-
diture and the two components of the real exchange rate. However, no com-
parable data are available for these variables. The next section presents the
data and a short overview of the variables representing potential explanations
discussed in the theoretical part of the paper before proceeding to the results
of the empirical analysis.

**The extremely high values here are possibly due to data peculiarities.
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3.2. Definition of the Variables and Data Sources

The empirical estimation makes use of an unbalanced panel of ten CEEC
with annual data between 1993 and 2006.” The overall real exchange rate
(Q) and the real exchange rate in the tradables sector (Q') are represented re-
spectively by the CPI- and the PPl-based real exchange rate between the lo-
cal currency and the euro with Austria serving as the reference country.”® The
relative price of the tradables in terms of nontradables (Q") is calculated as
the ratio between the CPl-based and the PPl-based real exchange rate. Data
about the nominal exchange rate is taken from Eurostat and the price indices
stem from the UNECE”’ statistical database. All three dependent variables are
expressed as indices relative to 2006.

The quality and reputation improvement of tradable goods is proxied by
the accumulated FDI inflows provided by the UNECE statistical database rela-
tive to GDP. Data about GDP and the euro/USD exchange rate needed to
convert the FDI into euro is taken from Eurostat. The variable capturing the
effect of quality improvements on the real exchange rate is named fdi. The
expected sign is negative, since better quality leads to higher prices of
tradables relative to abroad.

The influence of price liberalization and privatization on the development
of the RER is measured respectively by the share of administered prices in CPI
(adm) and the private sector share in GDP (priv), both provided by the EBRD
transition reports. As in the section about the implementation of the
tradables/nontradables dichotomy, the degree of openness as a measure for
the progress in trade liberalization (open) is calculated as the trade volume
ratio to GDP with data from Eurostat. The expected sign of the variable priv
is positive, since increasing private sector share is associated with an intensi-
fication of competition and should thus lead to the development of better
technology and lower prices in the home country. Likewise, the long term ef-
fect of price liberalization and trade liberalization is expected to be a real de-
preciation (positive sign of the coefficient of the variable open and negative
of the variable adm). However, because of the short time span of the analy-
sis, it is also possible to observe the opposite sign for trade liberalization, thus
capturing the effect in the medium run.

The productivity in the tradables and nontradables sector is proxied by the
production value divided by the number of persons employed in the sector

%See footnote 1.

%It would be preferable to choose Germany as a reference country. However, there are not
enough comparable data for the productivity variable which is essential for the analysis of the Balassa
- Samuelson effect. This is why Austria serves as a reference country instead.

#United Nations Economic Commission for Europe.
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relative to the reference country Austria. According to the Balassa -
Samuelson effect the productivity improvements in the economies as a whole
should be more pronounced in the tradables sector than in the nontradables
sector. The controversy of the results in the literature about the magnitude of
this effect thus far deserves a closer look at the productivity data. Figure 3
shows the development of productivity in the two sectors of the economy.

Figure 3
TRADABLES AND NONTRADABLES PRODUCTIVITY

Nontradables Productivity (relative to Austria)
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Source: Own calculations based on data from Eurostat

It is obvious that productivity improvements can be observed not only in
the tradables sector, but also in the sector of nontradable goods.*® Especially

I fact, increasing nominal productivity in the nontradables is the expected outcome of the
Balassa - Samuelson effect, since the productivity improvements in the tradables sector result in de-
creasing labour demand in the sector of nontradables implying a movement along the productivity
curve an increasing prices in this sector. However, in the present case this development is accompa-
nied by an increasing number of persons employed in the sector of nontradables, which can be ex-
plained by a shift of nontradables productivity that outpaces the productivity improvement in the
tradables sector.



in the first decade of transition, this outcome can be expected, since most of
the services were provided by the state sector during the social regime
(Nenova 2004). The emergence and further development of the private ser-
vice sector has been favored since the beginning of the transition process.
Therefore, there has been high potential in the countries in transition for fast
growth in productivity both in the tradables and nontradables sector. Besides
the failure of the PPP in the external sector, productivity development in the
nontradables sector is a second factor that could lead to a lower explanatory
power of the Balassa - Samuelson effect with regard to the movements of the
real exchange rate. A similar behavior of the productivity is also reported by
Nenovsky and Dimitrova (2002) for the case of Bulgaria.

An even more striking conclusion can be derived by constructing a third in-
dicator, the relative productivity of the tradable goods to the nontradables,
again relative to Austria (prod). Figure 4 shows that there is no clear-cut pattern
of the development of the relative productivity. Especially in the early years of
transition the CEEC exhibit higher productivity growth in the sector of
nontradables than in the industries producing tradable goods. This transition-
specific characteristic seems to diminish hand in hand with the progress in tran-
sition and the relative productivity shows in most of the countries an increasing
trend in the last years. Over the whole period under consideration the Balassa
- Samuelson effect is not expected to make a large contribution to the real ex-
change rate appreciation. However, the relative productivity as a part of the real
convergence is expected to gain in influence in the near future.

Figure 4
RELATIVE PRODUCTIVITY
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Data about the variables capturing demand side explanations for the RER
appreciation as well as data about the GDP p.c. as a proxy for the effect of
the relative factor endowments are taken from Eurostat. The shift of private
consumption towards nontradable goods is approximated by the share of to-
tal consumption in GDP, since there is no reliable data about the consump-
tion in both sectors. All four variables are expressed in relative terms with Aus-
tria as a reference country. The expected sign of the variables is negative, thus
implying increasing prices of nontradables in terms of tradables with growing
values of the variables. Increasing values of the GDP p.c. (gdp) are positively
associated with the stage of development and thus with a higher capital/labor
ratio in the economy. As a result the relative price of labor intensive goods,
mostly nontradables, is expected to be an increasing function of GDP p.c. As
regards the demand side factors, higher values of private consumption in
GDP (cons), government expenditure (gov) and investment (inv) are associ-
ated with a shift of the overall demand toward nontradable goods and with
lower relative price of tradables in terms of nontradables.

The world market interest rate is calculated as the average of the German
and US long term interest rate as provided by UNECE. To achieve the real in-
terest rate, the inflation rate measured by the annual growth rate of the con-
sumer prices is subtracted. The expected sign of the variable int is positive in
accordance with the Stolper - Samuelson theorem.

The terms of trade (tot) are derived from the Export and the Import Value
Index provided by Eurostat. The ratio between the two indices is then converted
into an index variable with 2006 as reference year. Depending on the magnitude
of the income and substitution effects caused by the change in the terms of trade,
the sign of the estimated coefficient can be either positive or negative.

All variables except the real interest rate are converted into logarithms.
The equations to be tested in the fixed effects model are as follows:

qI = )BOT + ﬁ(I + )BlTOpenit + ﬁzTath + ﬁa‘T privit + ﬁ; fdi it
+ f; int, + B, prod, + A7 gdp, + S5 cons, + f; gov;, + Binv, +Uu,

Qi't\‘ = ﬁoN + ﬁo’\i‘ + ﬂlNopenn + ﬁzN admit + ﬂsN privit + ﬁ4N fdiit
+ B3 int, + B prod, + ;' gdp, + B5'cons, + B gov, + Biinv;, + Bjtot, + Uy

(8)

Gu =B+ B + Buopen, + ,acm, + b, priv, + B, 1, o
+ﬂ5 intit-i_ﬂG prOdlt +ﬂ7 gdpil + ﬁSconSl + ﬂg govil + ﬁlOinVil + ﬁlltOtil + uit



The first equation contains all explanatory variables of the RER in the exter-
nal sector, but also those for the relative price of tradables except the terms of
trade. The reason is the possibility of having a nontradable component in the
producer prices which is impacted by the same variables as the RER in the shel-
tered sector. The second and the third equation include all variables described
above, since the explanations for the development of the RER in the tradables
sector can also apply for the nontradables sector depending on the industry in
which the measures are brought about. The terms of trade capture the interde-
pendency between the RER of the sheltered and that of the external sector.

3.3. Unit Root Test

The stationarity of the time series is tested using the Fisher test for panel
data proposed by Maddala and Wu (1999). Similarly to the IPS Test (Im/
Pesaran/Shin 1997) they use separate unit root tests for the N cross-section
units instead of pooling the data. The combination of the observed signifi-
cance levels from the different tests in the test by Maddala and Wu is brought
about using the additive property of the )(2 variables as suggested by Fisher
(1932). The advantage is that the test does not require a balanced panel as in
the case of the IPS Test and thus can be applied for the present data set.

The first column of Table 2 reports the ¥° values of the Fisher test. The null
hypothesis of non-stationarity is rejected for most of the variables at least at
the 5 per cent level. The only exceptions are the RER of the external sector,
the world market interest rate and the variable for the investment demand.
However, in the case of these three variables the null hypothesis is rejected
using the Fisher test including time trend. Thus, it seems reasonable to carry
out the empirical analysis under the alternative hypothesis of stationarity
around a deterministic trend for these three variables, and the alternative of
stationarity without trend for the other time series.

To avoid the problem of spurious correlation, the time trend in a trend-station-
ary variable can either be removed by replacing the variable by the residuals of a
regression of this variable on time or by including a deterministic time trend as
one of the regressors (Harris 1995). In the following, the second approach is
used. The trend variable is labeled time and is included in each regression.
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Table 2
FISHER-TEST FOR STATIONARITY

* significant at 10 per cent, ** significant at 5 per cent, *** significant at 1 per cent
Variable Fisher-y2 Fisher-x?, incl. trend
q 270.771%**
q’ 16.272 117.036**
qV 52,798
open 42,1327
adm 36.634**
priv 387.856***
fdi 130.236***
int 6.1489 134.043**
prod 101.451**
gdp 46.078***
cons 123.184***
gov 47,1127
inv 17.342 31.299%
tot 69.188™**
4. Results

Table 3 on the next page shows the results of the empirical analysis. In the
first step the usual standard errors are used to test the significance of the esti-
mated coefficients. The Hausman test (Hausman 1978, see Baltagi 2005) is
used to test the fixed versus the random effects model. In all three regressions
the null hypothesis of no difference between the estimated coefficients of the
fixed and the random effects model has been rejected (see Table 3). The joint
significance of the fixed effect terms has also been tested by performing an F-
Test (see Baltagi 2005). The null hypothesis is rejected in all regressions indicat-
ing a preference for this specification over a pooled model. The modified Wald
statistic (Green 2000) is used to test for group-wise heteroscedasticity in the
fixed effects model. The null hypothesis of homoscedasticity has been rejected
in all three regressions so that the Huber/White heteroscedastic consistent vari-
ance estimator is used in the next step (Huber 1967, White 1980, see
Wooldridge 2002). When using the robust estimators, the null hypothesis of the
Hausman specification test was rejected only in the first two regressions. Thus,
in the regression of the overall real exchange rate the random effects estimators
are used since these are consistent and efficient under the null hypothesis. In
the other two regressions the fixed effects model should be used despite the
inefficiency of the standard errors since the estimates of the random effects
model are inconsistent under the alternative. The overall F-statistic is also re-
ported in Table 2 and is significant for all three regressions.



RESULTS OF THE EMPIRICAL ANALYSIS

Table 3

Standard errors in parentheses. The xzvalue refers to the Hausman speci-
fication test for the H, of no significant difference between the coefficients of
the fixed and the random effect model, in which case the estimates of the ran-
dom effect model are the efficient ones. However, these are No. refers to the
number of observations included in the corresponding regression.

* significant at 10 per cent, ** significant at 5 per cent,

* kK

per cent, FE Fixed effects, RE Random effects, StE standard errors.

significant at 1

Variable q'(FE) q"(FE) q (RE)
open -.3654*** .2030%** -.0041
(.0750) (.0665) (.0766)
adm -.0743*%* A1571%%* -.0459*
(.0245) (.0214) (.0245)
priv .0287 .7320%** .2846
(.2495) (2177) (.2437)
fdi -.0793** -.0984*** - 1506***
(.0363) (.0270) (.0438)
int -9928 -1.3555 3.9384
(1.6538) (1.0627) (2.7348)
prod .0565 -0111 .0743
(.0654) (.0519) (.0492)
gdp -.8843*** -0013 -.3405%**
(.0751) (.0601) (.0417)
cons -1.0183*** 5705%** -1.529***
(.2897) (.1689) (2121)
gov -1999** .1925%* -.3546***
(.0924) (.0760) (.0980)
inv .3960*** -0625 .0733
(.0607) (.0513) (.0865)
tot .2206*** .2556
(.0749) (.1697)
time .0379*** -.0040 .0263**
(.0089) (.0058) (.0112)
constant 2.9101** -0023 -3.7977*%*
(1.2254) (1.0873) (1.4427)
F 48.87*** 7.70%%* 268.85"**
F() 18.10*** 23.96*** 9.89***
Wald 2 992.89*** 47.43%** 38.79***
Hausman y? 28.05** 61.71%% 41.47%%
Hausman y?
(robust StE) 77.33%* 192.37%** 5.00
No. 72 72 73
R?(within) 9070 6177 7429
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In the first regression regarding the driving forces of the RER of the exter-
nal sector, two of the transition specific variables, open and admin, exhibit
highly significant negative coefficients. An increase in the degree of openness
and the share of administered prices in CPI both bring about a real apprecia-
tion of the RER of the tradables sector. The sign of the variable capturing the
degree of price liberalization is the expected outcome both in the medium
and the long run. Lower share of administered prices is associated with nega-
tive income effects in the medium run leading to decreasing prices of non-
basic goods, and with an intensification of the price competition in the long
run. As regards the sign of the degree of openness, it is rather the short to
medium term effect captured by the coefficient. An increasing degree of
trade liberalization is associated with an adaptation to the world market con-
ditions both regarding quality and prices of exported goods, implying a real
appreciation in the external sector. The sign of the variable capturing the ef-
fect of progress in privatization on the RER is not significant in this regression.

Depending on the particular market they refer to, the transition specific
factors can also impact on the relative prices of tradables in terms of
nontradables. This is apparent from the second regression where all three vari-
ables show highly significant positive coefficient. Increasing private sector
share in GDP as well as increasing degree of openness both lead to higher
price of tradables in terms of nontradables, while a lower share of adminis-
tered prices in CPl is associated with decreasing relative price of tradables.
The sign of the coefficient of the variable open is consistent with the result
with regard to the RER of the external sector. The progress in trade liberaliza-
tion concerns mostly goods and services which are or could be internation-
ally traded. According to the first regression an increase in the degree of
openness raises the price of home tradables relative to abroad and therefore
also increases ceteris paribus the price of tradables relative to nontradables.
The same thought also applies to the decreasing share of administered prices
during the process of transition, since the variable has an opposite coefficient
in the regressions regarding the RER of the tradables sector and the relative
price of tradables. As a result of the price liberalization process the prices of
(nontradable) basic goods rise inducing a negative income effect and de-
creasing prices of (tradable and nontradable) non-basic goods. The overall ef-
fect is an increase of the relative price of nontradables. The effect of the
progress in the process of privatization is the expected one - increasing pri-
vate sector share in GDP intensifies the competition and leads to decreasing
prices of nontradables in terms of tradables. The assumption underlying this
consideration is that the privatization measures are taken mainly in the sector
of nontradables.



The combined effect of the transition-specific factors on the overall real
exchange rate is rather negligible. Only the variable capturing the effect of
price liberalization has a weakly significant negative coefficient. Thus the pro-
cess of price liberalization is associated with an intensification of the price
competition and real depreciation of the home currency.

One important explanation for the real appreciation in all three regressions
can be seen from the negative and highly significant coefficient of the aggre-
gated inflows of FDI. The import of marketing know how and the ability to
produce goods and services of better quality and with higher technological
content is associated with a shift of the overall domestic production both in
the tradables and nontradables sector toward new basket of goods with
higher prices.

From the supply side factors only the variable capturing the shift of the
relative factor endowments has significantly negative effect in the first and in
the third regression. Increasing GDP p.c. drives the RER of the external sector
and the overall real exchange rate towards real appreciation. This effect oc-
curs over and above the shifts in productivity and consumption associated
with higher GDP p.c., since the regressions explicitly allow for the influence of
these factors via the variables prod and cons. The growth of GDP p.c. associ-
ated with an increasing capital to labor ratio leads to decreasing relative prices
of the capital intensive tradable goods. However, the coefficient of the vari-
able is not significant in the regression of the RER in the sheltered sector
pointing out that there is probably further connection between the GDP p.c.
and the RER. As regards the influence of the Balassa - Samuelson effect, in all
three regressions the coefficient of the productivity variable is not significant.
This result stays in contrast to many previous studies of the RER in the transi-
tion economies and indicates that the tradables/nontradables dichotomy is
crucial for the investigation of the Balassa - Samuelson effect. One of the par-
ticular characteristics of the transition process is the emergence and develop-
ment of the service sector. As already seen in the previous section, the rela-
tive productivity moves in a way, which is in contrast to the predictions of the
Balassa-Samuelson hypothesis. Thus the insignificant coefficient of the pro-
ductivity variable has been an expected result.

More empirical validation has been found with respect to the demand
side explanations for the real appreciation. The coefficients of all three vari-
ables are highly significant in the regression of the RER of the external sector.
In the second regression regarding the driving forces of the relative price of
tradables in terms of nontradables only the variables cons and gov exhibit
coefficients significantly different from zero. These two variables have the cor-
rect negative sign in the regression of the RER of the external sector but not
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in that of the RER in the sheltered sector. An explanation for this result can be
given as follows. An increase in government and private consumption as a
share of GDP is associated with a shift of the overall consumption expendi-
ture towards nontradable goods and is thus expected to lead to real apprecia-
tion via decreasing relative price of tradables. If however the overall demand
is shifted toward services forming the nontradable component of the PPI, the
outcome will be a real appreciation of the RER based on PPl and the differ-
ence to the overall real exchange rate intended to capture the relative prices
will exhibit a real depreciation. This is what is obvious from the coefficients in
Table 2. As mentioned earlier, the usage of PPl as a proxy for the tradable
prices is not free of concerns. The effect of these two variables on the overall
real exchange rate is correctly signed and highly significant, since the distinc-
tion between tradables and nontradables is not crucial anymore. The coeffi-
cient of the third variable capturing the influence of the investment demand
is significant only in the first regression. Contrary to the theoretical explana-
tion presented in section 2, it has a positive sign. An increase in investment
leads to depreciation of the RER in the external sector, a result which is rather
hard to explain.

The indirect effect of a RER appreciation in the external sector on the rela-
tive prices of tradables in terms of nontradables has been verified. The signifi-
cantly positive coefficient of the variable tot in the second regression indi-
cates that the substitution effect dominates and the increase in the terms of
trade is associated with a shift of the overall demand toward imported trad-
able goods. As regards the overall real exchange rate, the effect of the terms
of trade is not significant.

5. Concluding Remarks

The purpose of the present analysis was to examine empirically the driving
forces of the real exchange rate during the process of transition. Both transi-
tion specific factors and factors due to real convergence were investigated
using unbalanced panel of ten CEEC over the period 1993-2006, whereas
the real exchange rate was decomposed into its main components, the RER
of the external sector and the relative price of tradables in terms of
nontradables. Special attention has been paid to the impact of productivity
developments, since the magnitude of the Balassa - Samuelson effect repre-
sents a common topic of controversy in the literature thus far. More compre-
hensive analysis of the Balassa-Samuelson effect has been carried out by in-
vestigating the classical tradables-nontradables dichotomy. Using the degree
of openness as criterion for the definition of the tradables sector, the empiri-
cal analysis fails to confirm the effect of relative productivity on the real ex-



change rate. The real appreciation is rather driven by the accumulation of FDI
and the associated improvement of quality and reputation of home produc-
tion, as well as by factors originating in the convergence process like the shift
in relative factor endowments and in the demand structure of the economies.

The impossibility to fulfil the criteria for exchange rate and price level sta-
bility simultaneously appears to be a serious problem for the countries of
Central and Eastern Europe because of the sustainable RER appreciation.
However, the recent developments in these countries as result of the
unfavourable world economic situation have turned the attention away from
the real appreciation to other challenges on the way to the euro area. Increas-
ing economic uncertainty and substantial capital outflows put pressure on
the exchange market and the interest rates in the new EU member states. The
countries with flexible exchange rates had to cope with double-digit nominal
depreciations between July 2008 and June 2009, which exceeded 30 per
cent in Poland. The relatively low interest level in the euro area combined with
increasing risk premia since the beginning of the crisis explains the fact that
by the end of 2008 only the Czech Republic from the non-euro area countries
exhibited an interest rate in accordance with the Maastricht criterion whereas
in April 2008 it was a problem only in Romania and Hungary (see Szapary
2009). Further challenges originate from the public finance situation. Slow
down in economic activity and the need for state interventions lead to in-
creasing general government deficit in most of the countries (Allam 2009). On
the other hand, these adverse developments could not be recorded in the
Slovak Republic, probably because of the protective effect of being almost a
member of the euro area by the end of 2008.

Although slowed down by the repercussions of the world economic crisis,
the process of real convergence and the associated real appreciation of the
currencies are still not over. The impact of the current crisis on the path of real
appreciation as well as its implications with regard to the euro area accession
are topics on which further research is needed.
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