econstor

A Service of

zbw

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft
Leibniz Information Centre
for Economics

Altar, Moisa; Albu, Lucian Liviu; Dumitru, Ionut; Necula, Ciprian

Working Paper

Evidences of the Intensity of the Balassa-Samuelson
Phenomenon in the Romanian Economy
Working Papers, No. 090106
Provided in Cooperation with:
National Institute for Economic Research “Costin C. Kiritescu” (INCE),
Romanian Academy, Bucharest

Suggested Citation: Altar, Moisa; Albu, Lucian Liviu; Dumitru, Ionut; Necula, Ciprian (2009) :
Evidences of the Intensity of the Balassa-Samuelson Phenomenon in the Romanian Economy,
Working Papers, No. 090106, Romanian Academy, National Institute for Economic Research,
Bucharest

This Version is available at:
http://hdl.handle.net/10419/110424

Standard-Nutzungsbedingungen:

Terms of use:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

www.econstor.eu

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

1

THE ROMANIAN ACADEMY
THE “COSTIN C. KIRIŢESCU” NATIONAL
INSTITUTE FOR ECONOMIC RESEARCH

WORKING PAPERS

Evidences of the Intensity of the
Balassa-Samuelson Phenomenon
in the Romanian Economy
Moisă Altar
Lucian-Liviu Albu
Ionuţ Dumitru
Ciprian Necula

Bucharest
2009
INCE – CIDE
Bucharest, Calea 13 Septembrie, No.13, Sector 5

1

EVIDENCES OF THE INTENSITY OF THE
BALASSA-SAMUELSON PHENOMENON
IN THE ROMANIAN ECONOMY*
MOISĂ ALTAR
LUCIAN-LIVIU ALBU
IONUŢ DUMITRU
CIPRIAN NECULA

The paper presents some results revealing the existence of the Balassa-Samuelson effect in
Romania as well as some estimates of its impact on inflation, appreciation of the real exchange
rate and rising competitiveness of the Romanian economy.
Keywords: Balassa-Samuelson effect, exchange rate, inflation, competitiveness.
JEL: F33;O23;O24; O47.

During the transition to market economy, most CEE countries saw a
significant increase in productivity, especially in industry. But this evolution was
accompanied by an even faster rise in prices in the non-tradable sector than in the
tradable sector and by the appreciation of the real exchange rate.
The above phenomena, specific to economies in transition, correspond to
situations analysed by Balassa (1964) and Samuelson (1964) four decades ago.
Generally, the rise in productivity is higher in the tradable sector than in the nontradable one. Since wages tend to be equal in the two sectors, a faster rise in
productivity in the tradable sector brings on higher wages in all economy.
Consequently, the relative prices will rise in the non-tradable sector. If productivity
rises faster in a country than in a partner country, then the inflation will also be
higher in the considered country than in the partner country. This will cause the
appreciation of the real exchange rate. The process described above is known as the
Balassa-Samuelson effect.
In the last years, several models and econometric techniques have been
developed for identifying how the phenomenon takes place and how it influences
both the inflationary process and the appreciation of the exchange rate. To identify
the intensity of the Balassa-Samuelson effect, many studies have been conducted
both on developed countries and on transition countries (Romania, Czech Republic,
*
Study within the CEEX Programme – Project No. 220/2006 “Economic Convergence and
Role of Knowledge in Relation to the EU Integration”; Instiutul European din Romania – PAIS III;
Studiul nr. 2/2005. The Romanian version has been published in Studii Economice, Institutul Național
de Cercetări Economice, 2009.
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Poland, Hungary and the Baltic countries, etc.).
Analysing the influence of the productivity differential on inflation, Egert
(2001) concluded that in the Czech Republic, Slovenia and Slovakia the BalassaSamuelson phenomenon caused a rise in inflation of about 1.5 percentage points. In
Hungary and Poland, the Balassa-Samuelson effect was stronger and caused a rise
in inflation of about 3.8 percentage points. As for Romania, Egert (2004) estimated
a rise of 1.43 percentage points.
Other authors have also come to similar conclusions. Halpern and Wyplosz
(2001) estimated that between 2 and 3 percentage points of inflation in transition
countries were due to the Balassa-Samuelson phenomenon. Jabzec (2002)
estimated that between 1993 and 2001, about 1.5 percentage points of inflation in
Slovenia (considering Germany as a benchmark) were due to the productivity
differential.
There are several studies based on panel-type data, dealing simultaneously
with a larger number of countries, including Romania. Among them we find the
studies conducted by Begg, Halpern and Wyplosz (1999), DeBroeck and Slok
(2001) and Dobrinski (2001). These studies deal with the effect of productivity
differential on the real exchange rate. The study conducted by Halpern and
Wyplosz in 2001 presents wage equalisation in the tradable and non-tradable
sectors and quantifies the effect of the productivity differential on inflation. The
authors come to the conclusion that it is about 1.2 percentage points.
Admitting the truth that sustainable growth of labour productivity in the
tradable sector is a sine qua non condition for catching-up, that is for
approximating to the EU’s average GDP per capita, it is worth mentioning that it
also causes the amplification of the inflation differential as against the EU area.
Further, we present several results concerning the presence of the BalassaSamuelson effect in Romania and estimates of its impact on inflation, appreciation
of real exchange rate, and rise in competitiveness in the Romanian economy.
As mentioned above, the Balassa-Samuelson model is based on some
fundamental hypotheses. According to the first one, the economy consists of two
large sectors: tradable sector, producing exportable goods, and non-tradable
sector, producing goods and services non-tradable for export. The second
hypothesis regards the integration of foreign trade activities, that is the price of
exportable goods is set on the international market. The integration of foreign trade
activities requires the removal of trade and tariff barriers. According to the above
hypotheses, the purchasing power parity (PPP) for the tradable sector is checked
both in absolute terms and in relative terms. Dynamics of wages is determined by
the evolution of productivity in the tradable sector. According to other hypotheses
of the model, wage levels in the tradable sector are approximately equal to those in
the non-tradable sector. One of the factors explaining the approximation of wages
in the two sectors is labour mobility in economy. In other words, if wages are
higher in one sector than in the other, the employees put pressure on the wage level
by migrating to the sector providing higher wages.
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The tradable sector is the essential “driving force” for catching-up. The rise
in productivity in the tradable sector is generally higher than in the non-tradable
sector. Increasing productivity in the tradable sector will cause a rise in wages in
this sector. In turn, these wages will further cause a rise in wages in the nontradable sector. Since the rise in wages in the non-tradable sector is determined by
the need to align wages to the level of the tradable sector and not by an effective
rise in productivity, it is obvious that a rise in prices will occur in the non-tradable
sector. Taking also into account that the PPP rule is only valid for exportable
goods, we may conclude that the consumer price index (CPI) increases especially
through the non-tradable sector.
The essential outcome of the Balassa-Samuelson model is that if the
productivity differential in the national economy exceeds the one in the partner
economy, then a higher inflation in the non-tradable sector of the national economy
will turn into a higher inflation in the whole national economy, and the real
exchange rate will appreciate.
Table 1 shows the classification by tradable and non-tradable sectors, in
accordance with various studies. Distinguishing between tradable and non-tradable
sectors in Romania, as in every country, is quite difficult. The ideal procedure
would be to base the distinction between tradable and non-tradable on the analysis
of each good.
Table 1
Classification of sectors into tradable and non-tradable for transition economies
Authors and studied country
Arratible (2002)
10 candidate countries to EU
Halpern and Wyplosz
(2001)
8 candidate countries to EU,
Russia
Fischer (2002)
10 candidate countries to EU
Egert (2002)
12 candidate countries to EU
DeBroeck and Slok (2002)
25 transition countries
Simon and Kovács (1998)
Hungary
Rother (2000)
Slovenia
Jazbec (2002)
Slovenia
Harjes (2003)
Romania

Classification by sectors
Tradable
Non-tradable
Processing
(manufacturing) industry
Not considered
Industry

Services

Industry

Services

Industry

Not considered

Industry and constructions

Services

Manufacturing

Services (except public
administration)

Manufacturing

The rest of the economy

Industry

Services

Industry

Not considered
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An in-depth analysis of the definition of tradable and non-tradable sectors is
provided by Kinght and Johnson (1997). Several studies1 use the share of each
group of products in the total exports as an indicator for estimating the tradability
of various groups of products. According to Halpern and Wyplosz (2001), if over
10% of the production of a sector is provided for export, then that sector is
considered tradable.
Since 90% of the goods exported by Romania are industrial, we assume that
the tradable sector is, in fact, the industry branch. As for the non-tradable sector, it
consists of the services branch. In Romania, the service sector includes transport and
storage, post and telecommunications, trade, hotels and restaurants, financial,
banking and insurance activities, real estate transactions, renting, services especially
business services, public administration, education, health and social assistance.
As for the Euro Area, services include trade, hotels and restaurants, transport
and communications, financial intermediation, real estate transactions, other
services. The selection of the two sectors is similar to the one used in other studies
on various countries in transition (Table 1).
The modelling of the Balassa-Samuelson effect is based on comparisons with
a country or a group of countries considered “benchmarks”. The selection is made
in accordance with the structure of foreign trade by countries. Since most of the
Romanian foreign trade is oriented towards EU countries, the benchmark is the
Euro Area. The share of trade with the EU in the total Romanian foreign trade rose
from about 20% at the beginning of the transition to almost 70% at present. The
selection of the Euro Area as benchmark is also justified by Romania’s concern
about filling the gap with the Euro Area countries.
To analyse the model of the Balassa-Samuelson effect on Romania, we used
statistical data on the evolution of labour productivity, evolution of relative prices
of non-tradable goods, dynamics of the real exchange rate computed by means of
the consumer price index (CPI). They are quarterly data concerning the period
1995:Q1-2005:Q2. All data are based on the natural logarithm and seasonally
adjusted in accordance with characteristics of each series3.
The selection of the analysis period was dependent on available statistical
data. The data sources were the National Bank of Romania and the European
Central Bank, and Eurostat for data concerning the Euro Area. For data aggregation
for the service sector in the Euro Area, we used, as weights, the gross value added
of each sector.
An important element for quantifying the Balassa-Samuelson effect is the
total factor of productivity. In general, if the function of macroeconomic production
1

For example, Giovannini, de Gregorio and Wolf (1994).
For the period before 1999, we took into account the ROL/ECU rate.
3
Seasonal adjustments are based on the Tramo-Seats method. The use of adjusted seasonal
data could influence the dynamic modelling (Ericsson, Hendry and Tran (1994)). The Tramo-Seats
method – unlike other methods of seasonal adjustment – is more suitable since results are better in
case of extreme values or structural changes (outliers).
2
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was separately estimated for the tradable sector and the non-tradable sector, the factor
is equal to the so-called Solow residue. As for Romania, the functions of
macroeconomic production are hardly identifiable due to the scarcity of data on the
capital stock. In this case, we used average labour productivity as proxy.
Figure 1 shows the evolution of labour productivity in the tradable sector and
the non-tradable sector in Romania. One may notice that productivity in the
tradable (industry) sector rose at a higher rate than in the non-tradable (industry)
sector. The rise in productivity in industry was mostly caused by continuous
diminution in number of employees, especially due to the sector restructuring.

Source: Authors’ computation.
Figure 1. Labour productivity in Romania in tradable and non-tradable sectors – fixed base index.

Figure 2 presents the dynamics of relative prices in the non-tradable sector in
comparison with the tradable sector. For prices in the non-tradable sector we used
as proxy the consumer price index of services, and for prices in the tradable sector
we used as proxy the consumer price index of non-services. In both sectors, prices
rose quickly, and the gap widened since 1997. This was caused by faster rise in
prices in the service sector than in industry. Therefore, the relative rise in prices in
the non-tradable sector was faster between 1997-1999, and then the ratio became
stable between 2 and 2.3.
The Balassa-Samuelson model is based on several hypotheses concerning the
structure of the economy, which must be confirmed for each case. These
hypotheses refer to the free movement of capital across countries and free
movement of labour within an economy.
As we know, Romania adopted total convertibility of current account in 1998,
liberalized medium and long-term inflows of capital in 1999, and since the 1st of
January 2003, the transactions in foreign transferable securities of Romanian
residents have no longer been subject to authorisation by the NBR. Also, since April
2003, Romania has permitted free-access of non-residents to bank deposits in lei.
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Source: Authors’ computation.
Figure 2. Relative prices in Romania: non-tradable prices/tradable prices.

Further, we deal with the way in which wages in the tradable and nontradable sectors tend to become equal. As shown in Figure 3., nominal gross wages
in the services sector rose faster and exceeded the wages in industry, although they
were initially lower. The above equalisation can be explained by the fact that the
presence of strong trade unions in the services sector (especially in the sector of
public utilities) led to successful negotiations for wage rise.
Sectoral analysis reveals that the highest rise in wages occurred in the
financial intermediation sector (financial, banking and insurance activities) as well
as in the post and telecommunication sector. Wages in the two sectors are much
above the economy average, which substantially contributed to their equalisation.
Elimination of the financial intermediation sector from the non-tradable branch
renders the wage equalisation more evident; relative wages tend to approximate
to 1 (Figure 3).
The results of the econometric tests concerning the existence of unit root
reveal that the series used to analyse the Balassa-Samuelson effect in Romania are
non-stationary for the level and stationary for the first difference. Non-stationarity
of data series requires the use of the Johansen multivariate procedure to identify the
presence of a long-term stationary relation (co-integration) between these nonstationary series.
Econometric estimates were made at several stages on the basis of Egert’s
methodology (2002f). First, we studied the relation between the productivity
differential between the tradable sector and the non-tradable sector and the relative
(non-tradable–tradable) prices of the two sectors of the Romanian economy. Since
a long-term relation between the two variables was identified, we proceeded to the
analysis of the relation between the productivity differential and the appreciation of
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the real exchange rate. For this purpose, we tested the relation between the
productivity differential between Romania and the Euro Area and the productivity
differential in relative prices between Romania and the Euro Area. Finally, we
tested the relation between the differential in relative prices between Romania and
the Euro Area and the real exchange rate.

Source: Authors’ computation.
Figure 3. Relative wages, with or without the financial intermediation sector.

Econometric procedures of co-integration combined with Hodirick-Prescott
(HP) filters proved that inflation caused by the Balassa-Samuelson effect ranged
between 1.14 percentage points in 1995 and 1.82 percentage points in 2003. Table
2 shows the inflation caused by the Balassa-Samuelson effect in each year between
1995-2004.
Table 2
Annual inflation caused by Balassa-Samuelson effect in Romania
Year
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
Average

Inflation caused by B-S effect (%)
1.14
1.19
1.30
1.49
1.67
1.82
1.74
1.77
1.82
1.78
1.57

Source: Authors’ computation.
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The results concerning the influence of the Balassa-Samuelson effect on the
appreciation of the real exchange rate are shown in Table 3. Our results are similar
to results obtained by Halpern and Wiplosz (2001), who established – using panel
data – that the real “equilibrium” appreciation of the exchange rate was, on the
average, 3% a year.
Table 3
Real appreciation of exchange rate, associated with Balssa-Samuelson effect
Year

Exchange rate appreciation
caused by B-S effect (%)
1.18
1.23
1.37
1.71
2.09
2.47
2.54
2.57
2.63
2.57
2.03

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
Average
Source: Authors’ computation.

To fully explain real appreciation of the exchange rate by the BalassaSamuelson effect, the theory of purchasing power parity should be checked for the
real exchange rate computed on the basis of tradable prices. In other words, the
exchange rate deflated by tradable prices should be stationary and trendless. But
econometric estimates showed that the rate was non-stationary.
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