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Abstract

New EU members share two very marked features which have conflicting implications for the
evolution of their real exchange rates in the long run: accelerated growth and systematic
current account imbalances, which would anticipate, respectively an appreciation and a
depreciation of their currencies, according to different theories of exchange rate
determination. Furthermore, both elements are intertwined, for current account imbalances
are the other side of capital inflows which have been central in boosting potential output and
productivity convergence in these economies. In this paper, we aim at achieving some
insight on the role of persistent and substantial capital inflows and the consequent
accumulation of net foreign liabilities in improving competitiveness and in the determination
of the exchange rate for the three largest new EU members: Poland, Hungary and the Czech
Republic. We adopt a sequential approach that sheds light on the role of capital flows and
their interaction with the Balassa-Samuelson hypothesis. We start by noting in a bivariate
cointegration analysis that the accumulation of net foreign liabilities, far from depressing the
exchange rate in the long-run, has gone hand-in-hand with exchange rate appreciation. We
claim that this may be due to the induced effect that capital inflows are expected to have on
productivity and competitiveness. After testing that foreign direct investment is cointegrated
with productivity trends, we show that a extended empirical model comprising relative
productivity and net foreign assets is well-suited in general to capture this indirect, opposite
effect of liabilities accumulation on the real exchange rate. Finally, the model makes it
possible to estimate for the considered countries equilibrium exchange rates and
misalignments and perform some simulations on their expected future path.

Keywords: New EU members; Balassa-Samuelson; FDI; REER; current account; convergence.
JEL Codes: F21, F31, F32, F36.

1

Introduction

The future behaviour of nominal and real exchange rates in new EU members is an issue of
lively discussion. The election of the most suitable exchange rate regime and monetary
strategy in the run-up to EMU and the scope for the persistence of inflation differentials within
EMU have placed exchange rates issues at the centre of the debate in recent times. These
countries share two very marked features since their incorporation to the market economy:
accelerated growth and systematic current account imbalances. Their future insertion in the
euro area (they are expected to join the euro as soon as they consistently fulfil the established
convergence criteria) raises the question of whether their landing will be soft or hard.
The high external disequilibria accumulated by the new EU members coupled with
the appreciation trend of their currencies questions the sustainability of such situation before
and after the euro is adopted. Indeed, large net capital inflows and persistent current account
deficits have been observed in most transition countries as they increased their income levels
in the last decade. Even now, current account deficits in Central Europe range from almost
2% in Poland to above 7% in the remaining countries, and stand at around 9% in the Baltic
countries. This sequence of current account deficits implies the accumulation of foreign
liabilities, so that increasing domestic resources have to be allocated to satisfy the burden of
external debt. Balance of payment equilibrium models underscore that in order to generate
enough external resources to satisfy this burden and to keep the external position sustainable
an improvement in competitiveness is required. A real exchange rate depreciation (that is, a
fall in relative prices) is the most direct route towards the required improvement in
competitiveness. According to this line of thought, then, the observed worsening of the net
foreign asset positions is introducing long-term pressure towards real exchange rate
depreciation.
In spite of this, exchange rate assessments for new EU members have been clearly
biased towards the issues of real convergence and, in particular, to the idea that convergence
in productivity would grant a trend towards real appreciation of the new members' currencies,
according to the Balassa-Samuelson hypothesis [Halpern & Wyplosz (1997), de Broeck &
Slok (2001), Kim & Korhonen (2002) to mention just a few]. This emphasis is justified given the
large gap in incomes and productivity between EU-15 and new entrants and the advances
achieved in this respect during their transition process.
Indeed, when looking at the data, it is apparent that this second line of thought is
more appealing. Figure 1 shows the evolution of the real exchange rate (REER), relative
productivity (relprod) and the net foreign assets (nfa(-), with the changed sign) for the three
main economies in the region: Poland, Hungary and the Czech Republic –which will be the
focus of analysis in this paper. All the variables display an almost uninterrupted upward trend
in the three countries. This may be interpreted as prima facie evidence that the expected link
between productivity differentials and exchange rate appreciation holds. On the other hand,
the relation between the accumulation of liabilities implied in the upward trend of the nfa(-)
curve and exchange rate depreciation is nowhere apparent in the data; if anything, and
contrary to the predictions of portfolio theories of the exchange rate, there seems to be a
positive relationship between the exchange rate evolution and the accumulation of liabilities.
The apparent failure of the predictions of portfolio balance theory should not be taken
unequivocally as evidence of the irrelevance of capital flows and the accumulation of current
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account deficits in the determination of new member countries exchange rates, specially
when several authors [from Mussa (1984) to Alberola et al. (2003) and the more recent work
of Lane and Milessi-Ferreti (2004)] have demonstrated the importance of a country's foreign
assets in the determination of its exchange rate. From a practical point of view, the risk of
excessive complacency regarding the accumulation of external liabilities and the potential for
an excessive appreciation of new member’s exchange rates makes it important to establish
the factors that may account for the absence of a significant depreciating impact of the
accumulation of foreign liabilities in the new member countries.
This paper offers a tentative explanation. As noted, new member countries have
experienced exceptionally fast productivity growth during the last fifteen years and the
corresponding trend towards real convergence may have blurred any impact from
the external imbalances. In the medium term we may expect a slowdown of this productivity
catch-up which, according to this view, would reinstate the role of the external balance in the
determination of exchange rates. But, here, a potential shortcoming of existing theories of
exchange rate determination becomes evident, because productivity developments and the
external balance are not independent. Capital inflows, competitiveness and productivity
convergence are intertwined, most evidently in emerging markets which are thirsty for foreign
capital to upgrade and accumulate production potential and gain access to foreign markets.
This is particularly relevant for foreign direct investment inflows to EU new members, since
there is widespread evidence that the setting up of businesses by foreign firms has had a
dramatic impact in the improvement of capital, technology and general functioning of these
countries' economies. On the other hand, real productivity gains are the most powerful
source of competitiveness gains, so that they would mitigate the required exchange rate
depreciations to face the increasing debt burden. Therefore, if this relationship were
sufficiently strong, new EU members may be able to accumulate large net foreign liabilities
and break the expected relationship between accumulation of the current account
imbalances and the evolution of the exchange rate. Our approach, then, is an attempt to
reconcile the findings of previous papers focusing in Balassa-Samuelson effects with the
apparent failure of balance of payment models of exchange rate determination in new
member economies.
The aim of this paper is to achieve some preliminary insights on the role of foreign
capital in driving up competitiveness and, hence, in the determination of the exchange rate.
All throughout the paper, we stick to a simple cointegration analysis because our aim is to
highlight the stylized relationship existing between capital flows and productivity, and how
their joint consideration changes the implications of standard analyses of exchange rate
determination. While there have been several studies that have considered jointly foreign
assets and productivity as exchange rate fundamentals, ours is the first one to investigate
with some depth how the predictions of these two theories are related in the new member
economies. In order to do so, instead of filling the equilibrium equation with all the set of
possible fundamentals, we follow a sequential approach, which allows us to disclose more
precisely the fundamental mechanisms at work in these countries.
We first check in a bivariate cointegration analysis that the accumulation of net
foreign liabilities has not depressed the exchange rate in the long-run. We claim that this is
partly due to the short span of the sample, but also to the compensating effect that capital
inflows are expected to have on productivity and competitiveness. We test for this premise
checking the long-term link between net foreign assets and productivity, but it turns out to be
elusive; on the contrary, foreign direct investment is robustly cointegrated with productivity
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trends. Therefore, we extend the empirical model to convey relative productivity and net
foreign assets. We show that this specification is well-suited in general to recover the indirect,
opposite effect of liabilities accumulation on the real exchange rate. From this model, it is
possible to estimate equilibrium exchange rates and misalignments for the considered
countries and perform some simulations on their expected future path.
The paper is organised as follows. In next section we briefly describe a simple model
for the exchange rate determination in the long run, based on the balance-of-payments and
Balassa-Samuelson hypothesis. Section three briefly summarizes previous research on this
topic. The empirical approach and the database are explained in section four. The main
results are described in section five and section six conveys the estimation and simulation of
the equilibrium real exchange rate. Section seven concludes.
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2

Exchange rate fundamentals

We focus on two main theories of determination of the real exchange rate trends in the
long run: the first is the balance-of-payments approach to exchange rate determination which
emphasises the accumulation of external disequilibria and the role of exchange rates in their
correction; the second, the Balassa-Samuelson hypothesis which underscores relative
productivity trends.
To introduce both, we start with a standard decomposition of the real effective
exchange rate (REER) –see for instance Alberola et al. (2002)– which allows to write
the exchange rate as a function of the relative sectoral prices evolution (Qs) and the relative
price of tradables among countries expressed in domestic currency (QT). Each theory is
associated with a different component of the exchange rate:

REER = αN Qs +µQT

(2.1)

where
*

*

Qs =[( pN - pT )-( pN - pT )]

(2.2)

QT = pT -( pT * + e)

(2.3)

An increase in REER corresponds to an appreciation of the exchange rate. αN is the
proportion of non-tradables in both economies and µ is a function of the share of tradables in
the domestic and foreign demand1.
2.1

External indebtedness

The accumulation of current account deficits translates into an increasing stock of net foreign
liabilities. The return on those liabilities generates an increasing burden on the external
accounts which may entrench the disequilibria and, other things being equal, require an
exchange rate adjustment.
This idea has a long tradition in macroeconomics [Nurske (1944)] and it was
formalised by Mussa (1984) to show that the foreign asset position is an important
fundamental of the real exchange rate in the long run. These authors put forward the notion of
external balance, characterised by the achievement of the optimal or desired stock of net
foreign assets. The dynamics to equilibrium are determined by the current account balance,
which in turn leads to an accumulation of net foreign assets (NFA). By definition, the current
account balance (CAB) is the sum of the trade balance (XN) and the net income that residents
receive (or pay) on their foreign asset holdings:

∆NFA=CAB=XN+i*NFA

(2.4)

where i* is the real international interest rate. A positive stock of net foreign assets (NFA>0)
reflects a creditor position for the country, whereas a negative stock (liabilities) indicates that
the country is a net debtor.

1. More precisely µ=1 – Share of foreign tradables in domestic consumption basket – Share of domestic tradables in
foreign consumption basket
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The previous equation is usually expressed in terms of GDP, both to state it in real
terms and to facilitate comparison among countries and periods:

∆nfa=ca=xn+(i*-g)nfa

(2.5)

where lower case letters represents ratio to GDP (nfa=NFA/GDP, etc.) and g is the real rate of
growth. If the Marshall-Lerner condition holds an increase in the relative price of domestic
tradables (QX) shifts consumption toward foreign tradables and worsens the trade balance.
Consistent with this interpretation it is plausible to assume that the trade balance as a
percentage of GNP (xn) is determined by:

xn=-γQT,

γ>0.

(2.6)

Note that in this case it is necessary to relax the PPP for tradables assumption. The
rest of the world (which is large relative to the home country) absorbs changes in assets at
the fixed foreign interest rate i*. The dynamics of the capital account is determined by the
accumulation of net foreign assets by the home country, whose pace is expected to depend
on the divergence between the current level of assets as a percentage of GDP (nfa) and the
country’s desired equilibrium level ( nfa ).

∆f=a(nfa - nfa ),

a>0.

(2.7)

The equilibrium level is exogenous to the model and it is determined by such factors
as saving, demography and the stage of development. Equation (2.5) indicates that if the
actual net asset position is below equilibrium countries will be accumulating assets (saving) to
reach such target level. Conversely if f is greater than, nfa countries will be reducing assets
until they reach nfa . Equating (2.3) and (2.5) and solving for (2.4) it follows:

QT =[a/γ](nfa- nfa )+[(i*-g)/γ]nfa.

(2.8)

This equation indicates that the external real exchange rate depends on (i) the
divergence between current asset holdings and targeted holdings; and (ii) the current stock of
net foreign assets nfa. It is then to be expected that when liabilities (assets) accumulate, the real
exchange rate will adjust by depreciating (appreciating). Note that the adjustment to, say, an
accumulation of foreign liabilities needs not come necessarily through a current account
surplus but may occur simply by a reduction in the current account deficit such that, given
GDP growth, results in a reduction of the stock of foreign indebtedness. In equilibrium the real
exchange rate will be a related to the ‘equilibrium’ level of net foreign assets by the following
expression:

QT=(i*-g)/γ nfa

(2.9)

Equation 2.9 implies that the sign of the accumulation of foreign assets on the real
exchange rate will be the sign of the difference between the cost of financing (i*) and growth
(g). It is usually assumed that this difference is positive, on the basis that otherwise countries
could accumulate infinite liabilities. But it is also possible that emerging economies catchingup with developed technologies and a relatively healthy initial position can grow above their
financing costs for considerable periods of time in the process of convergence. Moreover,
since capital accumulation through foreign investment is key for the catch-up process, there
is a direct link between the accumulation of liabilities and growth, as we will develop below.
Under these circumstances, we can not rule out the possibility that, in these cases, the
pressure for depreciation coming from the accumulation of foreign liabilities will be very mild,
at least in the initial phases.

BANCO DE ESPAÑA

13

DOCUMENTO DE TRABAJO N.º 0708

2.2

The Balassa-Samuelson hypothesis

The Balassa-Samuelson hypothesis is arguably the most widespread explanation to
appreciating real exchange rates in new member countries. This hypothesis can be illustrated
with a simple model with two production factors, labour (L) and capital (K). Output in each
sector is determined by a Cobb-Douglas production technology:

YN=ANLNδKN1-δ

(2.10)

YT=ATLTθKT1-θ

where 0<θ,δ<1 represent the intensity of labour in each sector. Labour is assumed to be
perfectly mobile between sectors (but not between countries), implying nominal wage
equalization: WT= WN =W. Labour is paid the value of its marginal product ∂Yi/∂Li=W/Pi. Under
Cobb-Douglas technology the ratio of marginal productivities is proportional to the ratio of
average productivities:

θYT / LT
∂YT / ∂LT
=
.
∂YN / ∂LN δYN / LN

(2.11)

From here, it follows that the sectoral price differential is equal to the level of labour
productivity differentials plus a drift capturing the relative intensity of labour. Expressing with
lower case the natural logarithms of sectoral labour productivities (prodT-prodN), (2.5)
reduces to

pN - pT =log(θ/δ)+(prodT -prodN).

(2.12)

This expression states that relative sectoral prices will be driven by the evolution of
sectoral productivity. Applying the same reasoning to a foreign country (denoted by asterisks),
it follows that

Qs =[( pN - pT )-( pN * - pT * )]=(prodT-prodN)- (prod*T-prod*N)

(2.13)

The remaining building block of the hypothesis is a rather well-established fact:
productivity gains tend to concentrate on tradable goods. If, by simplicity, we assume that
productivity of services is lower and is similarly distributed among countries, then the real
exchange rate will, ceteris paribus, appreciate when relative productivity (relprod) grows

QS= (prod-prod*)= relprod

(2.14)

so that a positive long-run relationship is expected to exist between both variables. This
approximation is standard in the literature, given the difficulties in the construction of sectoral
productivities. The use of labour productivity (relative to trade partners) has the drawback,
however, of potentially capturing other effects. For example, income growth (which will be
partially driven by productivity trends) and home bias in consumption could result in exchange
rate real appreciation (along the lines suggested by Alquist and Chinn (2001)). It is important
to note that, in using relative productivity, we are implicitly assuming that market forces will
fully translate changes in productivity to the relative sectoral price of goods and services. This
assumption is specially strong in the case of new member economies, where the transition to
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a full market economy is in some respects still ongoing and the weight of regulated prices is
higher than in developed economies [Egert, Halpern and MacDonald(2005)]. Data limitations
make it difficult to incorporate these considerations in our work, but additional refinements in
the measurement of productivity trends is a potential venue for improvement in the future.
2.3

A testable model for exchange rate determination

The expression for the real exchange rate in (2.1) has now been given an economic content.
Taking it as a long-term relationship, one can re-write it as a positive function of productivity
evolution and the stock of net foreign assets, as follows:

REER = β1 relprod +β2 nfa

(2.15)

where

β1 = αN > 0 ; β2 = µ(i*-g)/γ
that is, the exchange rate will appreciate in the long-run if productivity grows faster relative to
trade partners. Under standard assumptions (namely, that financing costs exceed growth),
the exchange rate will appreciate if there is an accumulation of assets.
The interesting feature of this empirical model- and the gist of our approach- is not
only that it nests two competing theories of real exchange rate determination, but also that it
may incorporate the impact of capital inflows on productivity and competitiveness. This will
turn out to be important in the empirical analysis.
Indeed, capital inflows are the other side of current account deficits. The model of
exchange rate determination presented above portrays a negative view of capital inflows as a
disequilibrium phenomenon. In this vein, it takes for granted that in the long run, the
accumulation of foreign liabilities (negative net foreign asset accumulation) will be associated
with exchange rate depreciation. However, capital inflows are associated with expected
higher returns on investment and therefore higher productivity. This link between foreign direct
investment and productivity has been repeatedly underscored by the recent literature [see
Fan (2002) for a review], and will be put to test in the empirical analysis2. In particular, there is
a type of capital inflows, foreign direct investment (FDI), which has played a central role in
boosting the production potential in new members during the last decade. The magnitude of
FDI flows is such that this effect can not be overlooked. The stock of FDI inflows represents
around 103% of the cumulated current account deficits between 1993 and 2004 for Poland,
79% for Hungary and 130% for the Czech Republic.
Recall that in the balance of payment model in section 2.1, competitiveness gains
were limited to exchange rate adjustments. However, productivity gains relative to trading
partners are expected to increase competitiveness, since the addition of new capital to the
economy is due to boost exports and reduce imports, improving the trade balance (xn).
Therefore, by considering together relative productivity and accumulation of liabilities, we
control for the effects of capital flows on competitiveness potential and productivity. Thus, the
parameter associated to the net foreign assets, nfa, can be interpreted as an approximation
to its impact on the real exchange rate once the indirect effect on productivity has been

2. This positive, offsetting impact of FDI has been incorporated to the REER model explicitly by some authors. See
Smidkova et al. (2002)
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accounted for. Whether the resulting coefficient turns out positive or negative will depend, as
previously discussed, on the relation between financing costs and growth.
A novel feature of this paper is that we adopt a sequential approach which allows us
to uncover the underlying mechanism at work more clearly. We start by estimating the impact
of the net foreign asset position on its own. Since this is found to be negative for all countries
considered, our second step is to consider the long-run relation (through cointegration)
between the accumulation of foreign liabilities and productivity growth. Then, the final model
incorporates both relative productivity and net foreign assets, as suggested by equation 2.15,
and allows us to investigate the effect of the later variable controlling to some extent for the
impact of liability accumulation on productivity trends
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3

Review of the literature

The literature considering the issue of equilibrium exchange rates in new members is vast and
a complete review of it is beyond the scope of this article. The reader is referred to Egert,
Halpern and MacDonald (2005) for an excellent survey, covering both theoretical and
empirical aspects of previous works. Most of this literature takes into account productivity
developments as a key mechanism for exchange rate determination. The empirical findings
lend support to the view that productivity differentials are part of the story behind the
appreciation of new member currencies, with the discrepancies referring mostly to their
quantitative importance. The role of portfolio theory in new member countries is more
disputed. The study by Egert, Lahrèche-Révil and Lommatzsch (2004) is typical in that it finds
that a decrease in net foreign assets is systematically linked with exchange rate appreciation
in emerging markets, including CEEC5 economies. For OECD economies, on the contrary, a
decrease in the net foreign asset position brings about a depreciation of the currency, in line
with the predictions of the balance-sheet approach. Their approach is based on panel data,
however, which could raise some doubts regarding the validity of their estimates for the three
countries we consider. Coefficient heterogeneity is a source of concern, in view of results in
Egert and Lommatzsch (2003). Relying on time-series for individual countries and a wide set
of variables, these authors find that an increase in foreign debt depreciates the exchange rate
both in Hungary and the Czech Republic, but not in Poland. Previous empirical evidence
suggests that it is important to distinguish between different types of assets/liabilities. Drine
and Rault (2003) find that foreign direct investment resulted in exchange rate appreciation in
Latin America, Africa and Asia. For Central and Eastern Europe countries, Rahn (2003) finds
that the foreign asset position plays the role predicted by theory in Poland, Hungary and the
Czech Republic. His approach is the most similar to ours, in that it focuses exclusively in
productivity and net foreign assets and performs cointegration analysis with individual country
data. Nevertheless, he employs a different proxy for relative productivity (the ratio of
consumer to producer prices) and does not investigate the interaction between trends in
productivity and capital flows.

While our emphasis is on productivity and foreign assets –and their interaction– as
drivers of the exchange rate, the literature has considered several other possible long-run
forces. Edwards (1989) found evidence that government expenditure –being biased towards
non-traded goods– appreciates the real exchange rate. The degree of openness has been
adopted in several studies as a proxy for the impact of tariff reductions and trade
liberalization. We view these theories as complementary to the channel we emphasize in this
paper, but scarcity of data precludes us from including them in our empirical efforts.
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4

Empirical analysis

Given that our interest lies on underlying equilibrium relationships towards which the
exchange rate is expected to converge, cointegration techniques are particularly suited to the
task of identifying the impact of the aforementioned fundamentals. Unfortunately, econometric
analysis of real exchange rates in the countries we consider faces a major limitation in that the
time span of available data is very short, comprising at most a period of 12 full years. It is a
well known fact that deviations from equilibrium exchange rate levels are long lasting, with 5
years being often cited as an estimate of the half life of these deviations. As such, the
available time span is probably insufficient to separate with much precision what constitute
temporal deviations or permanent alterations in the equilibrium level of the exchange rate. This
limitation must be kept in mind when analyzing the numerical results we present below.
Moreover, despite the use of quarterly data in our estimations, works by Shiller and Perron
(1985) and Snell (1995) confirm that it is the time span, rather than the frequency of the data,
that matters for the power of standard cointegration techniques.
4.1

Econometric methodology

Our econometric results are based on standard cointegration analysis, along the lines
proposed in Johansen (1995). The series were first tested for their order of cointegration,
using the ADF test. After establishing the properties of the individual series, we proceed to
their joint modelling. We start with a vector-error correction model for the k × 1 vector
x t = x1 ... x k which under the null of cointegration admits the following representation:

(

)

∆x t = D1 ∆x t −1 + ... + Dl −1 ∆x t −l +1 + Π x t −1 + et

(3.1)

Where k is the number of variables under analysis and l is the number of lags
included in the model. Under the hypothesis of one cointegration relationship, the matrix
can be split as Π = αβ ' , where

β

and

α

Π

are k × 1 vectors representing, respectively,

the cointegration relationship and the parameters governing the speed of adjustment to
deviations from this relationship –also known as factor loadings.
As usual, the cointegration relationship is closely related with the long-run equilibrium
of the analyzed variables. Note, however, that it is not adequate to estimate the
equilibrium REER directly from the cointegration relationship, since we can not infer what
the (time-varying) equilibrium level for the fundamentals is. After estimation of the above
model, however, it is possible to decompose the observed series into a permanent P t and
a transitory part T t . Following Gonzalo and Granger (1995), we require the
permanent component to be a linear combination of the observed series and that
the ransitory component does not Granger-cause the permanent part of the series, arriving
at the following expressions:
'
T t = α (β α ) β x t
'

~ '~
P t = β (α~ β
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−1

)

−1

α~ x t

(3.2)

(3.3)

where

α~ , β~

are the orthogonal complements of the eigenvectors associated with the unit

'
'
eigenvalues of the matrices (I − α (α α ) α ) and (I − β (β β ) β ) , respectively. The
'

−1

'

−1

permanent component is a persistent I(1) series, whereas the transitory part is I(0) and, by
construction, does not affect the permanent component. It seems natural, then, to identify the
permanent component estimated in this fashion with the long-run equilibrium value of the
exchange rate and the deviations from it with temporary misalignments. It will be useful to be
more precise about the form of equation (3) when computing the complete model which
includes the productivity differential and the foreign position. In this case, equation (3)
becomes:

⎛ Eq.REER t ⎞
⎜
⎟
⎜ relprod t ⎟ =
⎜⎜
⎟
nfa t
⎠
⎝

4.2

(

~
~
β (α~ ' β

)

⎛ REER t ⎞
⎜
⎟
~
α )⎜ relprod t ⎟
⎜
⎟
⎝ nfa t ⎠

−1

(3.4)

Data sources

For all three countries, the sample is limited to quarterly data for the 1993-2004 period, with
some exceptions commented below.
The real effective exchange rate (REER) data come from the CPI-based index of the
real effective exchange rate constructed by the IMF. As usual, in the construction of this
series, the weight of each currency in the computation of each real exchange rate depends
on the share of trade of the corresponding country
Relative productivity (relprod) is computed as the ratio of productivity in each new
member country to a geometrically weighted average of the labour productivity of its main
trading partners, as follows:

⎛
⎜
Labour productivity
relprod = ⎜
w
⎜ ∏ (Labour productivity t ) it
⎝ i

⎞
⎟
⎟
⎟
⎠

(3.5)

The weights are exactly those used in the construction of the real exchange rate.
Labour productivity for acceding countries was obtained as the ratio of GDP to employment,
obtained from OECD, and it is expressed as an index. In the case of the Czech Republic, this
restricts the available data to the 1995-2004 period. For the trade partners, we updated the
database used in Alberola et al. (2002).
The stock of net foreign assets (nfa) was constructed by accumulation on the current
account deficit. We set –arbitrarily– a zero level of foreign assets at the beginning of the
sample, cumulate the dollar value of the current account deficit and express the resulting
cumulative sum as a ratio to the dollar value of GDP. Data on both the current account and
GDP are obtained from the OECD.
Similarly, we compute the stock of foreign direct investment (fdi) as the cumulative
sum of foreign direct investment inflows relative to GDP, obtained from the IMF’s International
Financial Statistics. The results presented in the paper do not change in any significant
fashion if this variable is computed as the cumulative sum of net inflows.
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5

Results

The first step for subsequent analysis is to test the individual series for their order of
cointegration using the ADF test. All of the series were found to be non-stationary, with most
of the test pointing to the first-differences being stationary.
As documented in the previous sections, the experience of the new member
countries has been characterized by the continuous accumulation of foreign liabilities –ie. a fall
in net foreign assets (nfa)– and the simultaneous trend towards REER appreciation. An
econometric test of this apparent link can be done by performing cointegration analysis in
both series. The results are shown in table 1. Using Johansen’s procedure, we observe that
both in Poland and the Czech Republic, the trace and λ tests suggest one cointegration
vector between REER and nfa. Furthermore, the estimated long-run relationship between
both variables turns out to be negative as visual inspection suggested. In Hungary, no
evidence of cointegration is found but if, for the sake of completeness, we compute the
regression, the estimated parameter relating nfa to REER is again negative.
Our explanation for this rejection of the predictions of the portfolio model was
suggested in the previous section: the depreciating impact of current account deficits is
mitigated by the effect of financial flows on productivity.
Thus, we move on to assess this hypothesis, in two steps. First, we carry out a
cointegration analysis between productivity and nfa. If the cointegration exists and the sign is
negative this would suggest that capital inflows (which imply a reduction in nfa) would be
sustaining favourable productivity trends. The results in table 2 are mixed. There are doubts
on cointegration for Hungary –although the relationship has the hypothesized negative sign–,
there is cointegration and a negative relationship in Poland, but in the Czech Republic the
cointegration vector has the wrong sign and implies that the capital inflows and relative
productivity are negatively correlated in the long run. Since, as we commented in section 2.3,
it is mostly FDI flows which are expected to be closely associated with productivity growth,
considering them on their own may be more convenient. Table 3 offers now a homogeneous
picture. For all of the countries considered, we find that both variables are cointegrated and
the estimated relationship between the accumulation of foreign direct investment and
productivity is positive (note that, all things given, FDI inflows reduce the nfa of recipient
countries).
All in all, the evidence points to the joint consideration of relative productivity and the
net foreign position of the countries to explain the real exchange rate. Results are presented
in table 4. As can be seen, the inclusion of a role for productivity differentials a la BalassaSamuelson solves the apparent contradiction with the main predictions of portfolio balance
theories in Hungary and Poland. The real exchange rate is now positively related to relative
productivity (as predicted by convergence models) but negatively related to the accumulation
of foreign liabilities (in accordance with portfolio equilibrium theories). This finding supports the
view that developments in the real exchange rates of new member countries have been
dominated by the evolution of relative productivity. In particular, the trend appreciation
observed in the last fifteen years can be rationalized as a response to accelerated catchingup on the part of new member countries, in the transition to market economies. This
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phenomenon has blurred the downward impact of a worsening foreign asset position, which
is uncovered when using the extended model.
The case of Czech Republic is different, since the inclusion of productivity
differentials in the model does not rescue the expected sign for the relationship between
REER and the foreign position. To some extent this could be expected from the previous
result that the link between nfa and relative productivity was positive. More interestingly, a
complementary explanation could lie in the fact that interest rates in the Czech Republic have
historically been low and there is some evidence of a negative differential between financing
costs and growth in this country, which is not so clear in Poland and Hungary. This being the
case and given the short-span of our sample, it is not surprising that the our estimated
cointegration vector results in a negative relation between nfa and the real exchange rate. The
evidence is, however, very tentative because there is not a clear common benchmark for
measuring costs of external financing in the countries included in our sample3.

3. We thank an anonymous referee for suggesting this possibility. Using government long-term interest rates from
Eurostat, which is admittedly a poor proxy for overall financing costs in the economy, we find that average (i*-g) between
2000 and 2005 was 0,5% in the Czech Republic, but 3% and 3,5% in Hungary and Poland.
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6

Estimation and Simulation of Equilibrium REER

We now turn to the estimation of equilibrium values of the REER for the analyzed countries.
All the currencies display, as expected, a strong appreciating trend in the equilibrium
exchange rate (see figure 2) which is derived from performing the aforementioned Gonzalo
and Granger decomposition, see equation (3.4). The transitory component of the REER in this
decomposition can be interpreted as the degree of misalignment of the currencies, and as
such appears in figure 3. Note that all the currencies displayed periods of overvaluation and
undervaluation ranging from 15,4% to -14,6% in Poland, 29,8% to -6,5% in Hungary and
9,7% to -7,4% in the Czech Republic. These computations suggests the Polish zloty was
undervalued at end-2004, being 7,5% below its equilibrium level. This undervaluation is the
result of the depreciation phase started in 2002, and which led the zloty to be almost 15%
undervalued at its low, according to our estimations. As such, the recent upward movement
in the Polish exchange rate can be partially read as a movement towards the correction of this
misalignment. The Hungarian forint has followed more closely the estimated equilibrium path
during the nineties but at the end of 2004 was overvalued by 3,5%. Finally, the Czech koruna
was found to be very near its long-term equilibrium.
The methodology used in this paper allows to derive the future expected path of the
equilibrium exchange rate, based on the projected evolution of the nfa and relative
productivity. From equation (3.4), it can be seen that through the Gonzalo-Granger
decomposition the permanent component of the series can be directly derived from the
observed or, as in these simulations, the projected nfa and relative productivities. The real
exchange rate is unobserved in this case, so that, to solve the system recursively we assume
that the REER equals its equilibrium value ( REER ) in the simulations.
Using this framework, we compute the expected equilibrium real exchange rates
under three alternative scenarios for the horizon 2005-2009, whose main assumptions
appear in table 5. Although the simulation horizon is somewhat longer than the available
forecasts we will want to use in some of the scenarios, the fact that around the end of the
decade these countries are aiming at adopting the euro adds interest to the simulation. In any
case, this must be considered as a technical exercise, not as an exchange rate forecast.
Finally, it must be taken into account, as stressed throughout the paper, that the short span
of the sample is bound to render the estimated cointegration relationships very unstable to
future observations.
The first scenario (A) prolongs the recent trends in the fundamentals. We assume
that GDP growth, the ratio of current account to GDP and growth of relative productivity
remains constant at is average level in 2000-2004. The second scenario (B) is based on the
forecasts of new member countries as they appeared in their respective Convergence
Programs. These are probably of more relevance, both because they are actual forecasts4
and because they are elaborated with a view on the future incorporation of these countries in
the Euro area. The results of these simulation exercises for each country appear on figure 3.

4. For consistency, we use the Convergence Programs available at 2005, so that the information in them is relevant for
the last observations of our sample.
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As can be seen, any of the previous macroeconomic scenarios results in the
continuation of the appreciation trend for the REER. For the case of Poland, the forecasts
included in the Convergence Program are consistent with an annual equilibrium REER
appreciation of 7,1% (28,3% in cumulative terms from 2004 to 2009). For the scenario A of
current trends the annual appreciation would be somewhat lower at 5,3% (21,1%
cumulative). The difference between them is explained by higher GDP growth –which
contributes to a faster reduction of the ratio of foreign liabilities to GDP– and slightly smaller
current account deficits in the Polish Convergence Program, compared to the average in
2000-20045. Given the current estimated misalignment of the zloty (7,5%), the required
appreciation to end up the horizon period at an equilibrium exchange rate at the end of the
simulation period requires to add up this misalignment to the expected equilibrium
appreciation (7,7% and 9,6% annually under scenarios A and B, respectively). As regards
Hungary, both the Convergence Program and the 2000-2004 averages yield similar estimates
of the necessary appreciation in the equilibrium REER, the numbers being 4,5% and
4,2%respectively (18% and 17% in cumulative terms). Note that the required appreciation to
reach equilibrium by end 2009 would be roughly 1% lower annually, the difference
corresponding to the estimated current overvaluation of the forint. For the Czech Republic,
where results should be more carefully approached given the aforementioned anomalies in
the estimated coefficients, the estimated appreciations in the equilibrium REER are around
4% annually.
It is interesting to analyze in higher detail what lies behind the projected appreciating
trend for the REER. Note that, under any of the considered scenarios, the foreign asset
position of all countries would continue deteriorating, albeit at a slower pace. This trend, given
the predictions of the portfolio model, generates a pressure for depreciation. Nevertheless,
this is offset by the growth of relative productivity. In other words, following the arguments in
the previous section, the estimated appreciating trend for Poland and Hungary is dependent
on the continuation of fast productivity growth in the new member countries. As such, the
projections included in the Convergence Programs of these countries rely on the continuation
of the “high productivity-growing indebtedness” model observed on the last decade.
The last scenario contrasts with the benign view of the previous one, intending to
highlight the possibility of an exchange rate adjustment. Therefore, scenario C conveys a less
favourable picture, defined by a slowdown in relative productivity growth, while the
deterioration of the external position continues. Such slowdown may be foreseeable in
the medium term as the progressive convergence towards the GDP per capita levels of trade
partners occurs and the opportunities for catching-up by adoption of technology vanish. To
reflect this situation, we arbitrarily set relative productivity growth to a half of the value
observed between 2000 and 2004, reducing GDP growth to 75% its average value during
the same time span, while current account developments follow recent past trends. The
estimated appreciation between 2004 an 2009 becomes now a mild depreciation of 0,7%
annually in the case of Poland which, after having into account the estimated current
undervaluation at the end of the simulation horizon allows for a 1,2% annual appreciation in
the simulation horizon. For Hungary the simulation implies a 0,7% appreciation which implies
an stable REER given the current estimated undervaluation. In the Czech Republic, the
inconsistency of the cointegration vector becomes apparent under this scenario, since
the depreciating impact of slower productivity growth is more than offset by the appreciating

5. This divergence would be much smaller were the year 2001 –when Poland experienced a slowdown in growth– to be
excluded in the calculation of this averages.
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impact (due to the wrong estimated sign) of faster accumulation of foreign liabilities
associated with lower GDP growth. This being the case, the estimated cumulative
appreciation of the Czech koruna would be around 12%. Leaving aside the latter case, we
can guess that this trend change in the appreciation of the exchange rate may end up in an
exchange rate adjustment. Given that in the short-run the exchange rate can depart from
fundamentals, it is perfectly possible that the evolution of the observed real exchange rate
continued to be upwards despite a slowdown in productivity. In that case, there would
appear a widening gap between observed and equilibrium REERs. At a certain point, in a
slowdown context, markets may wonder about the sustainability of this situation. In that
stance foreign investors’ willingness to finance current account deficits of new member
economies would be reduced, creating the conditions for a sharp correction in the exchange
rate and in the foreign asset position of new member countries.
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7

Conclusions

The relevance for new EU members of the expected and desirable evolution of the real
exchange rates in the run-up to EMU has fostered intense research in the area in the last
years. This paper has focused on the opposing forces that the accumulation of current
account imbalances and the productivity convergence in this countries have on the
equilibrium exchange rates.
After considering different models we have reached the conclusion that a model
comprising the net foreign asset position and the evolution of relative productivity-extensively
used in the recent literature-, is rather well-suited to explain the conundrum of exchange rates
in these countries, because by including relative productivity the positive impact of current
account imbalances (implying large cumulated foreign liabilities, but also substantial capital
inflows which have been a major determinant of productivity convergence) is captured
The estimation of the equilibrium exchange rate paths suggests that, in spite of large
current account imbalances the exchange rates are not dramatically overvalued. On the
contrary, the productivity gains have sustained the appreciation of the currencies and that
very same productivity progress has allowed them to gain competitiveness without the need
of exchange rate adjustment.
However, gazing forward caution is required. On the one hand, we have stressed
throughout the paper that the sample is to short to derive long-run behavioural relations. This
is apparent in the case of the Czech Republic, where the parameter relating the exchange
rate and net foreign assets in the extended model maintains a negative sign. This could reflect
the limited amount of data we are able to use or, more interestingly, the possibility that
financing costs are below growth for this country. We see an in-depth investigation of the
possibility (probably in a panel data setting) as a potentially rewarding venue for further
research, specially if combined with the question of how long can this “anomaly” be expected
to continue. Pending this work, care must be exercised when interpreting our results for this
country.
The accumulation of foreign liabilities in the future requires robust advances in
productivity convergence to be maintained. This may be increasingly difficult for these
countries. As our last simulation exercise shows, a slowdown in productivity may turn out to
deliver an unwanted exchange rate correction. This has not happened in the considered
countries in the last decade but this does not imply it may not happen in the run-up to euro
adoption.
All in all, with euro entry in perspective, these considerations have very relevant policy
implications. While the entry level of the currency is a central decision, of more future
relevance is whether the current and expected evolution of the fundamentals is coherent with
a smooth incorporation to a common currency.
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Table 1. Estimated VEC. Reduced model: REER and capital flows
Assumed cointegration vector: REER = β nfa + constant

Johansen cointegration test; VAR(4)
No. Cointegration

Trace

Relations (r)

Poland

λmax

Ho: r ≤0

22,35**

19,68**

Ho: r ≤1

2,74

2,74

Cointegration

REER = -1.31 nfa

equation

D(REER)

D(nfa)

-0,37**

0,04**

Factor loadings

Johansen cointegration test; VAR(2)
No. Cointegration

Hungary

Trace

Relations (r)

λmax

Ho: r ≤0

15,16

20,26

Ho: r ≤1

2,81

9,16

REER= -2.66 nfa

Cointegration
equation

D(REER)

D(nfa)

-0,03**

-0,00

Factor loadings

Johansen cointegration test; VAR(2)
No. Cointegration

Czech

Trace

Relations (r)

Republic

λmax

Ho: r ≤0

18,60*

12,51

Ho: r ≤1

6,10

6,10

Cointegration

REER = -1.08 nfa

equation

D(REER)

D(nfa)

-0,18**

-0,01

Factor loadings
** - denotes rejection of the null at 5% level;
*- denotes rejection of the null at 10% level;
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Table 2. Estimated VEC. Financial Flows And Productivity
Assumed cointegration vector: prod = β nfa + constant

Johansen cointegration test; VAR(2)
No. Cointegration

Poland

Relations (r)

Trace

λmax

Ho: r ≤0

19,77*

12,54

Ho: r ≤1

7,22

7,22

Cointegration
equation
Factor loadings

prod = - 1.51 nfa
D(prod)

D(nfa)

-0,04**

-0,001

Johansen cointegration test; VAR(4)
No. Cointegration

Hungary

Relations (r)

Trace

λmax

Ho: r ≤0

25,90

21,35

Ho: r ≤1

4,54

4,54

Cointegration
equation
Factor loadings

prod = - 0.50 nfa
D(prod)

D(nfa)

-0,10**

0,04

Johansen cointegration test; VAR(4)

Czech
Republic

No. Cointegration
Relations (r)

Trace

λmax

Ho: r ≤0

26,80**

22,30**

Ho: r ≤1

4,46

4,46

Cointegration
equation
Factor loadings

prod = 0.26 nfa
D(prod)

D(nfa)

-0,09**

-0,03

** - denotes rejection of the null at 5% level;
*- denotes rejection of the null at 10% level;
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Table 3. Estimated VEC. Foreign Direct Investment and Productivity
Assumed cointegration vector: prod = β FDI + constant

Johansen cointegration test; VAR(2)
No. Cointegration
Relations (r)

Poland

Trace

λmax

Ho: r ≤0

17,73*

13,93*

Ho: r ≤1

3,81

3,81

Cointegration
equation
Factor loadings

prod = 0.91 FDI
D(prod)

D(FDI)

-0,01**

-0,004**

Johansen cointegration test; VAR(4)
No. Cointegration

Hungary

Relations (r)

Trace

λmax

Ho: r ≤0

23,27**

18,85**

Ho: r ≤1

4,42

4,42

Cointegration
equation
Factor loadings

prod = 0.19 FDI
D(prod)

D(FDI)

-0,04**

-0,10

Johansen cointegration test; VAR(4)
No. Cointegration

Czech

Relations (r)

Republic

Trace

λmax

Ho: r ≤0

29.63**

26,87**

Ho: r ≤1

2,76

2,76

Cointegration
equation
Factor loadings

prod = 0,21 FDI
D(prod)

D(FDI)

-0,63**

-0,02

** - denotes rejection of the null at 5% level;
*- denotes rejection of the null at 10% level;
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Table 4. Estimated VEC. Complete Model
Assumed cointegration vector: REER = θ prod + β nfa + constant

Johansen cointegration test; VAR(4)
No. Cointegration

Poland

Trace

Relations (r)

λmax

Ho: r ≤0

50,93**

29,94**

Ho: r ≤1

20,99**

19,82**

Cointegration

REER = 2,36 prod + 2,89 nfa

equation
Factor loadings

D(REER)

D(prod)

D(nfa)

-0,21**

0,05*

-0,01

Johansen cointegration test; VAR(2)
No. Cointegration

Hungary

Trace

Relations (r)

λmax

Ho: r ≤0

29,50

20,1*

Ho: r ≤1

9,41

5,5

Cointegration

REER =3,17 prod + 0,42 nfa

equation
Factor loadings

D(REER)

D(prod)

D(nfa)

-0,28**

-0,01

-0,16**

Johansen cointegration test; VAR(4)

Czech
Republic

No. Cointegration

Trace

Relations (r)

λmax

Ho: r ≤0

41,39**

22,64**

Ho: r ≤1

18,74*

15,20*

Cointegration

REER = 1,70 prod - 0,37 nfa

equation
Factor loadings

D(REER)

D(prod)

D(nfa)

-0,36**

0,04

-0,02

** - denotes rejection of the null at 5% level;
*- denotes rejection of the null at 10% level;
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Table 5. Assumptions and Main Results of Simulations

A

POLAND
B

C

3.1
3.2
2.5

5.1
3.0
2.5

2.3
3.2
1.3

HUNGARY
A
B
C

CZECH REPUBLIC
A
B
C

Assumptions
GDP real growth
Current account (%GDP)
Relative productivity growth

3.9
8.0
1.7

4.3
7.5
2.0

2.9
8.0
0.8

3.1
5.7
2.0

3.7
5.3
2.0

2.3
5.7
1.0

Simulated results
% annual appreciation in
Equilibrium REER
REER*

5.3
7.7

A – Extrapolation of recent trends;

7.1
9.6

-0.7
1.2

4.2
3.3

4.5
3.5

0.7
-0.2

4.0
4.0

3.9
3.8

B – Convergence Program Assumptions; C –

Productivity and growth slowdown
* Sum of Equilibrium REER variation plus necessary adjustment to correct current
misalignment
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2.6
2.6

Figure 1. Real Exchange Rates and fundamentals*. 1993-2004
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CZECH REPUBLIC
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* Net Foreign Assets (nfa) are presented with a minus sign.
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Figure 2. Equilibrium Real Exchange Rates: Estimated and Simulated Equilibra
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Figure 3. Exchange rate misalignments.1993-2004
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