
Abstract:
The article analyses the process of nominal convergence of the new EU member states (NMS) with
particular attention paid to some applied and theoretical aspects, which may have impact on the
process of the euro adoption. Chapter two addresses selected theoretical and methodological issues
connected with the International Comparison Project (ICP). It discusses determinants and influences
affecting price level convergence and some issues that have set off new trends, such as the
globalization or process of the on-going European integration. This chapter also presents a brief
summary of the main trends of price convergence observed by focusing on changes of comparative
price levels (CPL) for various disaggregated items of GDP. It also deals with potential issues and
problems arising in this context. Chapter three is aimed at an empirical verification of price convergence
and at a search for main driving factors using data for the NMS and the old EU member states over
11 years (1995–2006). There are some differences in results depending on the applied econometric
method. The most important determinants of price level are GDP and population, the openness and
public finance’s indicators are not significant. The last section summarises the main findings. 
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1. Introduction

The last two rounds of the European Union enlargement taking place in May 2004 and
January 2007 were important moments for the new EU Member States (NMS)2 on the
road to the adoption of the common European currency. The following steps are
associated with meeting the Maastricht convergence criteria, which include aspects of
nominal and real convergence. The most discussed topics are related to the process of
nominal convergence. One of the possible explanations may be that these countries will
become a part of the euro area which might trigger adjustment process effectively
influencing the price stability of the existing members of the euro area. As a result, there
might be a narrower room for manoeuvres of the European Central Bank (ECB). On the
other hand, the process of integration of NMS and other European countries (EU-15)
and in particular of removal of trade barriers might have an impact on the on-going
process of equalisation of national prices (because of increased competition, reduced
risk, etc.). Therefore, one might expect that this could be reflected in price data.

While some of the NMS have a plan for introducing the euro and a preliminary date
for joining the euro area has been set, there are another NMS that have just introduced
the euro.3 The final decision on adopting the common currency will probably be made
within a couple of next years. The relevant countries will also be assessed by EU
authorities as to whether they meet the determined Maastricht convergence and other
criteria for entering fully the third stage of the Economic and Monetary Union (EMU).
There have been a lot of analyses focusing on the nominal and real convergence of
economies including comparison with countries which have adopted the euro so far (see 
for example De Grauwe and Schnabel, 2005). Even though the topic still seems to be
relevant and interesting for researchers due to a large number of open questions and
newly arising issues (for example experience with introducing the euro in selected old
EU (catching-up countries) and new member states, in particular in case of Slovenia or
Slovakia).

Studies of nominal convergence have shown that the process of nominal (price)
convergence is gradual and significant in many (catching-up) EU countries (see ECB,
1999; Faber and Stockman, 2007; Dreger et al., 2007), in particular in connection with
tradable goods. However, this trend is not as significant in the case of non-tradable

2 We focus on the new EU member states including the new entrants from 2007 (i.e. including
Bulgaria and Romania), except for Cyprus and Malta. If we mention another group than the whole,
we are going to use the abbreviation NMS with an appropriate number of countries, i.e. for example 
NMS-10 (without Cyprus, Malta) or NMS-8 (without two new entrants Bulgaria and Romania), etc. 

Many implications in this article are relevant only for the NMS-4 states, i.e. the Visegrad group and 
in some manner for the Baltic States. The new EU member states from Central and Eastern Europe
have undergone transformation from central planned economies to market economies. As a result,
they share a large number of common characteristics in connection with the convergence process. In 
addition, Slovenia has certain specifics in this regard since it was linked to Western economies prior 
to the collapse of the former Yugoslavia and did not introduce a rigid system of central planning.

3 The first NMS which introduced the euro were Slovenia (2007), Cyprus and Malta (2008) and
Slovakia which joins the euro area in 2009. Some states have declared the date for the euro
adoption too (the Baltic States: 2010 (Lithuania), 2011 (Estonia) and 2012 or 2013 (Latvia)) or this
issue is still being discussed (Poland, the Czech Republic) or temporarily postponed (Hungary). The 
only country which has declared an official date is Romania (2014), see EC (2007).
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goods and goods or services which are subject to national taxation or regulation. On the
other hand, certain studies do not confirm price convergence (Lutz, 2003, 2004) or
convergence of inflation rates (Buseti et al., 2006) even in the case of the euro area.4

This would suggest the existence of obstructions in the EU that should have been
eliminated during the process of the European integration. However, the studies carried
out by the European Commission (EC, 2006) reveal a number of problems in this
context, implicating the possibility and potential for further price convergence in the
EU countries.

However, significant changes in convergence process cannot be expected within just 
a few years. The economic standard will continue to grow at a slower pace over the next
few years as the NMS approach the level of the European Union. Price (wage) levels as
well as labour productivity should grow faster compared to the current rate to ensure
smooth progress of integration in the euro area. These changes should arise from
adjustment that does not lead to a high price (and subsequently wage) rise without the
corresponding growth of labour productivity. Potential price and wage spiral would
only ultimately lead to a fall in the real living standard and halt the convergence process.
This is why the NMS cannot be expected to reach the average European economic
standard sooner than in a few decades.5 After all, even the less developed countries that
joined the EU in the 1980s have not reached the economic or price level of other
developed EU countries to this day.6

The rest of the article is organized as follows: Section 2 addresses selected
theoretical and methodological issues associated with international comparison and
determinants and influences affecting price level convergence. This section also
presents a brief summary of the main trends of price convergence measured by focusing
on changes of price levels for various disaggregated items of GDP and deals with
potential issues and problems. Section 3 is aimed at an empirical verification of price
convergence and search for main driving factors of it in NMS by using data for the NMS
and consequently for NMS and old EU member states. Finally, Section 4 summarises
the main findings of this article.

2. Some Theoretical Considerations

Nominal convergence describes approximation of nominal (therefore chiefly
price-related) values between countries to a certain level that is either unchanged or
varies over time. Price convergence issues are very pressing in the case of new EU
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4 Based on different price indices: prices of new cars in Europe, The Economist’s BigMac index,

prices of selected commodities (monitored by The Economist) and index of world prices monitored
by UBS. The UBS index is based on prices in selected cities all over the world. The latest data set is 
available for 2006 and covers 71 cities (35 European, 33 EU members and one from Norway and
Ukraine) and 122 items of goods and services see UBS (2006).

5 There have been a large number of studies of real convergence process in the NMS. The traditional
approach based on OLS estimates of beta and sigma convergence can be found for example in the
work of Slavík (2007), detailed view on sources of GDP growth and convergence of the NMS to
EU-15 for example in Hájek (2008). 

6 Other issue is whether the countries has converged to a common higher level or the more advanced
countries has slowed down which has resulted in a lower common level.
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members in connection with preparations for accepting the single European currency –
the euro. Determining the parity (conversion) ratio will have far-reaching consequences 
for the entire real economy. Once the single currency has replaced individual national
currencies, one of the available transmission mechanisms used in the process of
nominal convergence will be eliminated.7

There is a lack of consensus regarding the definition of the term nominal

convergence among individual authors. At least three different views on this process
exist. Nominal convergence can be understood as follows:

1. Convergence of prices (narrow concept, price convergence, see for example
López-Salido and Quirós, 2006; Wolszczak-Derlacz, 2008);

2. The second concept involves nominal convergence as convergence of all nominal
values, i.e. prices, wages, pensions, etc. (wide definition; for an application see for
example Vintrová, 2007);

3. The third approach (perhaps the most commonly used definition) links nominal
convergence to the Maastricht convergence criteria that the relevant country is
required to meet before accepting the single currency (see for example Schadler et

al., 2005; Dobrinsky, 2006), or individual criteria (see Koèenda et al., 2006). 

The following text uses the term nominal convergence according to the first concept
or directly the term price (level) convergence, which is understood as a synonym for the
purposes of this text. This means that we focus on one of the individual processes and
apply a similar approach as for example Backé et al., 2003; Allington et al., 2005).
Examination of the relationship between convergence of price levels in the euro area
and NMS is the starting point of the debate on the course of the convergence process.

Numerous studies have focused on the issue of price convergence for NMS (see
Èihák and Holub, 2001, 2003; Nestiæ, 2005; Dreger et al., 2007) or for the euro area
looking at the general price index and the influence of the euro adoption (see for
example ECB, 2005; Engel and Rogers, 2004) or for some items as a part of PPP/LOOP
debate (literature review see for example Crucini et al., 2005; Wolszczak-Derlacz,
2008) or for individual items (cars) see for example Lutz (2004), Goldberg and
Verboven (2005). However, most of the papers focus on nominal convergence with
regard to the fulfilment of the Maastricht convergence criteria. These are for example
studies that focus on new member states and mostly discuss potential consequences
arising from strict adherence to the Maastricht criteria in NMS (see Dobrinsky, 2003,
2006; Koèenda et al., 2006). While the results obtained from evaluation of nominal
convergence (fulfilment of the convergence criteria) show convergence among NMS,
the results obtained from price convergence show more contradictions (see Vintrová
and Žïárek, 2007).

Great attention is paid to discussion, tests and estimates of the impact of the
Balassa-Samuelson effect (BS effect)8 for EU-15 countries (or the euro area) and for

7 A brief summary of different approaches of individual authors to the theoretical definition of real and
nominal convergence is presented for example in the work of Dobrinsky (2003); Žïárek, Šindel (2007).

8 Sometimes referred to as the Balassa-Samuelson effect or the Harrod-Balassa-Samuelson effect or the
Ricard-Harrod (-Balassa-Samuelson) effect, see Égert, (2003) or an in-depth view in Viner (1937).
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NMS (due to its importance and problems with meeting the Maastricht convergence
criteria for price and exchange rate stability, see Dobrinsky, 2006) in connection with
price convergence. The BS effect is responsible for the so-called structural inflation.
Estimates of its significance differ greatly, however, they are ambiguous and depend on
the approach of individual authors (model type) and the econometric model applied in
the analytical process (Égert, 2003). The most commonly quoted studies include
(Mihaljek, Klau, 2003), which estimates the impact of the BS effect on the inflation rate
between 0.1 and 2.0 p.p. (on the average inflation rate according to countries); this
should not pose any significant problems in relation to the fulfilment of the Maastricht
convergence criteria. However, the latest estimates (Brook, 2005) point out the
importance of the influx of foreign direct investment (FDI) to NMS-10 during the 1990s 
and at the beginning of the new century which indirectly reflect in the increasing
estimated significance of this effect. The BS effect therefore should not be ignored but
its importance and its impact should not be overestimated at the same time.

2.1 Real Convergence and Price Level

It has been observed that the average price and economic level are closely dependent
because of existence of differences in prices of non-tradable goods and services in case
of developed and developing countries (see Kravis, Lipsey, 1988). In addition, price
adjustment in an open economy is determined to a significant extent by autonomous
factors whose strength arises from the share of administered prices in the relevant
economy. It is expected that real convergence (catch-up) will raise price level at a very
similar pace. Given the fact that there are differences between economic and price levels 
in new EU countries, the uncertainty about speed and magnitude of these processes may
result in difficulties or threats during the time in ERM II or later (see for example
Pazour, 2006). However, development of the price level therefore needs to be
considered in the context of price differences between tradable and non-tradable goods
and administered (regulated) items.

Prices of tradable goods are set (pinned down) in principle by international
competition and the influence of domestic conditions is relatively insignificant
(depending on the share of non-tradable component reflecting the selling structure for
particular good). Therefore, the prices of some of these commodities may be at an
international level (LOOP/PPP may hold), while the other prices may be above or below 
this level. Their development may be influenced by many other factors and these prices
may not change much although different movement arising from price divergence will
be observed in other prices. It is important that the price convergence displays
differentiated development in principle reflecting different development in tradable and 
non-tradable groups (or sub-groups) of goods, inputs and outputs because only then the
competitiveness of domestic producers can be sustained on a long-term basis.

Non-tradable goods have a low price level arising from the past conditions and this
level grows very slowly as the economic standard and the wage level increases. This
growth should not be irrespective of development in the labour productivity as this
could lead to consequences identical to those experienced currently by the states of the
former East Germany. Long-term adjustment process can be expected and it is
impossible to reasonably predict that the CR will successfully reach a level similar to
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that of other EU countries. After all, even other EU countries display significant
deviations in this area many years after their accession.

The issue of a very low or very high price level in economy (in comparison to the
economic level) is often discussed in literature. Although opinions of individual authors 
differ, certain factors that significantly influenced the price level in economy can be
listed (see Skoøepa, 2001; Èihák, Holub, 2003; Égert, 2007): 

1. a (large) devaluation of domestic currency at the onset of the transformation process;
2. an imperfect competition (for example existence of monopolist competition on

markets with tradable goods, such as sophisticated products with emphasis on their
quality rather than price,9 strategic pricing10, etc.);

3. distorted price relations (relative prices) including impact of direct and indirect
taxes, subsidies and domestic price regulations;

4. the speed and cost of arbitrage (that is not a temporary price difference because it is
related to obstacles to arbitrage between countries);

5. a share of a sector producing non-tradable goods and services and a share of
non-traded inputs in purchased goods and services;

6. the statistical illusion (mismeasurement) associated with international comparisons
of prices and volumes where completely identical items may not exist in the
compared countries, in particular clothing or foodstuff can be used as a good
example of this phenomenon).

The last three factors seem to be currently very significant. As the Section 2.2
addresses the issue of arbitrage and tradability, we will now focus on the last factor.
When a particular representative is not available in the compared economies, expert
qualitative modifications are made in the case of a substitute representative (for
example a corresponding Czech item needs to be modified and this difference is
valuated according to the cost of its creation). A specific problem occurs in the case of
branded goods. The quality of this estimate remains a question and despite that, the price 
is hypothetical and may therefore differ from the actual price achievable on the market.
An alternative explanation is based on consideration of the importance of non-tradable
goods in the economy. However, the low price level is primarily caused by the impact of
tradable and non-tradable goods and their weight in the economy.

In addition, the on-going successful process of real convergence (GDP p.c.) in the
relevant country resulting in an adjustment to consumer demand structure towards
a higher share of non-tradable goods has a very different impact. The price elasticity in the
case of these goods tends to be higher and this ultimately leads to a faster growth in prices.

The price development (nominal convergence) in NMS-5 (or more generally in
NMS-8, NMS-10) countries is estimated as a long-term process similar to real
convergence. However, if the rate remains stable, the sector producing non-tradable
goods will create positive inflation differential and its extent will depend greatly on the
development in prices of tradable goods. Moving from the macroeconomic level to

9 Lower quality of products would lead to compensatory pressure on export prices depending on
demand elasticity.

10 In general, any other kind of behaviour of firms which can cause an imperfect exchange rate pass-through.
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a more detailed structure of commodity groups (individual items) and assessing the
structure of their relative prices and their changes in time would be necessary for a more
in-depth analysis. This was the case in the results of the international comparison for the
period from 1996 to 2001 (2003), see for example Èihák, Holub (2005).

2.2 Has the Convergence Process Changed?

Contrary to simple assumptions, a variety of goods and services (commodities) cannot
be traded internationally and these are produced and consumed in the national economy. 
They are referred to as the non-tradable commodities. This situation influences not only
pricing and output structure, but also restricts possible options for stabilising policies.

Non-tradable commodities (a variety of services can be used as an example) also
directly influence the structure of supply and demand for these commodities (a growth
in the supply cannot be compensated by export), and the prices may differ significantly
between individual countries even over a long-term period.11 Their existence is a reason
for limited applicability of models (for example foreign exchange rate) using
purchasing power parity.

Before we attempt distinguishing tradable goods and services from non-tradable
ones, we will briefly discuss two important determinants influencing this distinction.
Firstly, there are transport costs posing natural obstacles. If these costs are high (often
considered in relation to a single unit), they restrict tradability of the relevant goods. On
the other hand, technological development may reduce these costs (for example
development of modern information and telecommunication technologies, ICT) and
thus ensure tradability of a range of services.12 The second determinant is connected
with customs and other barriers (customs duty, quotas, regulations, etc.).

Standard classification (UN SITC), which defines nine categories, can be used
successfully to distinguish tradable goods and services in practice. The first three
categories can be considered as fields producing tradable commodities, while the
remaining categories tend to be non-tradable (construction industry, services, national
transport, such as train or underground railway services). Agricultural commodities
may be an exception (these are non-tradable owing to the two reasons discussed above),
as well as certain services, for example construction services, which may become
tradable (literature mentions an example of Korean companies that carried out
construction work in Near and Middle East during the 1970s (see Larraín, Sachs, 1993)
and do so again; after all, this situation may also occur once the barriers within the
extended European Union are removed).

Certain goods and services are classified as tradable, others as non-tradable.
However, indicating the exact borderline is very difficult. Traditional systems and
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11 The existence of cheap office and storage space in Asian or African countries does not allow their
direct use by for example Czech producers and their prices may differ from the prices in Prague or
anywhere else in the world by tens of percent or more. However, significant differences appear also
in the case of tradable goods, see below.

12 Banking services, insurance services, data processing, etc. can be used as an example of services
provided to many companies in various parts of the world according to the cost-based advantage.
This does not apply to specific services with high demands on the quality, supervision, etc.
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viewpoints change with gradual changes that can be observed almost on a daily basis.
The conventional division into goods = tradable and services = non-tradable is currently 
not only influenced by the question what is and what is not a service, but also by the fact
that traditional services, such as construction, hairdressing, and so on are tradable,
while real estate is usually seen as non-tradable.13

In the background of this discussion, there is a law of one price, according to which –
providing no limiting factors exist (insufficient competition, transport and other
transaction costs, and so on) – an identical commodity should have an identical price in
the domestic and foreign economies when converted to the same currency (territorial,
commodity and time arbitrage is excluded), for more details on this issue see for
example Officer (1976).14 A rate determined by purchasing power parity (in the absolute 
value) is constructed on this basis (see below).

If these conditions are not met, this in reality leads to the option of carrying out
arbitrage and this should theoretically eliminate differences in prices. However, as the
transaction costs are not zero, this usually merely reduces the price difference to a level
where arbitrage is no longer worthwhile (see Figure 1). If the price of a commodity
ranges within   p pBA AB; , arbitrage is excluded (excessively high costs).15 Arbitrage in
the case of prices falling within the highlighted interval is viable for entities depending
on their situation (that is selective arbitrage). Furthermore, the arbitrage process as such
reduces the price difference for the relevant commodity and thus practically eliminates
the potential opportunity for carrying out arbitrage. This shows that determining an
exact borderline between tradable and non-tradable items is virtually impossible.

Figure 1
Simple View on the Issue of Tradability

Source: Skoøepa (2001), p. 353, author’s own adaptation. 

13 An example of tradable and non-tradable items for selected product groups in see for example
Allington et al. (2005).

14 The applicability of this assumption in the strict version requires exchange rate determination.
15 Taylor and Taylor (2004) in this context mention the iceberg effect because certain commodities

cease to be effectively tradable because they are transported and transaction costs are typically
proportionate to the distance of transport in addition to the fixed costs of the transporting entity.
Delays of deliveries between individual locations may represent yet another issue.
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Different labour productivity (lower in the non-tradable sector) is the main reason
behind lower price levels in less developed countries. As prices of tradable
commodities are determined by worldwide prices, lower productivity means lower
wages. However, higher productivity in the tradable sector leads to lower prices. An
alternative approach is based on the availability of individual factors in the relevant
country – production of labour-intensive products (usually non-tradable) is less
costly. The price level in the economy is determined by lower prices of non-tradable,
but also tradable commodities, which almost always use non-tradable commodities in
their production or distribution.

2.3 A Fresh Look at the NMS Data

The NMS have shown good economic performance resulting in strong catching-up
process (real convergence) which can be justified by looking at the actual economic
data. Other side of this process is reflected by nominal convergence, i.e. increasing price 
level of GDP. Despite favourable development in recent years, there is still a huge
discrepancy between price level for GDP in NMS and even the euro area average – the
current levels (2006)16 range from 37 per cent (Bulgaria) to 71 per cent (Slovenia), see
Table 1. The price level of catching-up (Mediterranean) EU members is also below the
euro area average (CPL for GDP, but for example for household consumption too). The
lower the price level (disaggregated) we analyse, the bigger the potential bias of price
level for the item might be.17 We choose some of the items of consumption to show the
differences – the last three columns show price levels of the main components of actual
individual consumption and can be understood as a good approximation in relation to
the issue of tradability (see below).18 It also confirms the above stated idea that not only
price levels of goods are lower in NMS with lower GDP p.c. in relation to the euro area
average, but also the price levels of services. For example item health which is made of
various services19 has with price levels ranging from 24 (Bulgaria) to 66 per cent
(Slovenia) of the euro area average (almost the same pattern is in case of education
which is not showed). Similar difference can be observed in Mediterranean countries
like Greece or Spain too.20 (These items are also used by calculating the main
components of HICP.21) The convergence process has taken place in recent years after
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16 The figures for 2007 are for most countries preliminary and show few changes or are not available.
17 The problems of interpretation of ICP results in this context see OECD (2008) or WB (2007).
18 Another ‘rough and quick’ approach when assessing the progress of price convergence may be to

have a look at the coefficient of variations prices of goods and services which have substantially
declined over recent years, see for example Žïárek and Šindel (2007).

19 This item consists of goods and appliances, however, their magnitude is not so large and therefore,
and their influence on the price level is not able to change the price level too much.

20 From our point of view it seems to be better that using some other items, such as non-durable goods 
which cover a wide range of different products with similar possibilities of use. Nevertheless, this
approximation presents a higher level of disaggregation.

21 Due to the change in methodology of the national accounts during the 1990s (from ESA 1968 to
ESA 1995), the most of the time-series for detailed CPL items are available 1999 onwards which
makes it difficult to compare changes of items over longer time span.
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transformation decline at the beginning of the 1990s. The only exception is Slovenia
with relative high price level.22

Table 1
Basic Facts for NMS (EU-12 = 100)

GDP p.c. CPL for GDP HFCE
1)

Food
2)

Communications
3)

Health

1995 2006 1995 2006 1995 2006 1999 2006 1999 2006 1999 2006

CZ 64 71 36 59 39 60 51 66  68 126 25 43

HU 44 59 42 58 41 58 53 68  81  90 26 44

PL 37 47 41 57 44 61 50 64 115 107 31 38

SI 64 80 69 72 70 73 90 84  58  79 59 66

SK 41 58 38 54 37 57 51 64  71 112 25 42

EE 31 62 35 60 39 65 68 73  78  84 28 44

LT 29 51 25 52 29 55 54 62  89  66 26 40

LV 27 49 31 55 36 59 61 67 121 103 23 36

BG 28 33 24 37 31 44 51 54  64 101 16 24

RO 23 35 31 49 29 56 48 68  77  91 18 29

Note: 1) HFCE – Household final consumption expenditure. 2) Food and non-alcoholic beverages.
3) Communication. The relative price levels are based on ESA 1995 aggregates. The items: food and
non-alcoholic beverages, communication and health are the main items by disaggregating actual individual
consumption. 
Source: EUROSTAT (2008, 2008a), National Accounts (downloaded in August, 2008), author’s own
calculations.

By looking at the data for countries all over the world, two facts are visible.23 Firstly,
the less developed economies show lower real GDP per capita which is connected with
lower price level for GDP (see Figure 2). Secondly, the developed and developing
countries tend to show higher price level that real GDP per capita. If the purchasing
power parity (PPP or generalized law of one price) does hold true, the prices of goods
and services should be the same around the world. The smooth functioning of PPP in
economic reality is disrupted by a wide range of economic and non-economic factors.
One of the most important factors is low price level of services (non-market). While
prices for goods tend to be close to the parity (given by PPP) with exceptions, the
prices of services are more dispersed due to wages differences (and estimation
method).

22 Stagnating Slovenian price level was due to a large number of factors; inter alia state regulations of
prices and wages (owing to agreements between labour unions and government), limited scope of
competition and exchange rate policy.

23 For example by examining the data from the latest round of International Comparison Project
2003–2006, see WB (2007).
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Figure 2
Relationship between Comparative Price Level for GDP and GDP p.c., 2007, (EU-12 = 100)

Note: EU-15 = the old EU member states. The selected characteristics of the showed regression line are given in text
below. 
Source: EUROSTAT (2008a), author’s own calculations. 

The very obvious example of the well-known fact that the changes of CPL and GDP
are not proportional (simple relationship based on GDP p.c. and CPL for GDP has slope
around 0.9, see for example Èihák, Holub, 2003), is given by the Figure 3.

Figure 3
Dynamics of CPL for GDP and GDP p.c., NMS (EU-12 = 100), 1995–2007

Note: CPL and
GDP p.c.
1995–1998 for
Romania are not
available. 
Source:
EUROSTAT
(2008a), author’s
own calculations. 
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2.4 Price Level vs. Rate of Inflation

The relationship between changes in comparative price level and inflation are not so
clear as one would suppose (see Figure 4). To start with, one must distinguish between
short-term influences and long-term ones (see Égert, 2007). The former ones (for
example phases of economic cycle) work primarily upon the rate of inflation and their
impact on price level is ambiguous. The very similar influence is the impact of long term 
exchange rate development – it depends on the strength and the completeness of
pass-through. If it is incomplete, development of exchange rate will not work upon
inflation, but through movements of relative price level.

Figure 4
Influences on Price Level and Rate of Inflation

One of the main sources of differences are the weights – inflation is calculated using
given (fixed) weight based on household expenditures, weights for ICP are comparable
for some items, but some weights are different (CPI, HICP indices do not cover price
changes of these items). Therefore, inflation rate and change in price level are relatively
independent measures, one can change while the other stagnates and vice versa. For
transition and catching-up countries (NMS) does hold that their inflation basket put less
weight on services (like telecommunications) and market goods (various household

Note: FX – exchange rate, ERPT – exchange rate pass-through. 
Source: Égert (2007), p. 38, author´s own adaptation. 
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appliances) and more on regulated (administered) goods and services, such as rents,
energy items, water and food or beverages.24

New products and changes of quality may influence in reality observed inflation due
to the still existing inaccuracy of our price movement’s measures. An important issue is
the bias which occurs in the ICPs hold every three years.25 House prices (rents)
influence rate of inflation depending on the weight of this item in consumer basket.
They also have a strong impact on price level, however, all the possible considerations
are limited by a lack of data sets.

2.5 Adjustments of Price Level

Adjustment of the comparative price level (CPL) in a national economy (denoted) can
be written with help of a simple equation as (see Lewis, 2007):

CPL EXi t i t i t, , , ,= + p (1)

where EX i t,  is the change of exchange rate and pi t,  is the rate of domestic inflation of
country i for given year t.26 The relative importance of both channels depends on the
regime of exchange rate in a given country. If there is a fixed exchange rate, the
adjustment carries out through the inflation channel (i.e. positive inflation differential),
in case of a free float the total change of CPL is given by composition resulting from
both channels and thus relative proportion (importance) may vary. If there is an inflation 
target for conduct of monetary policy (this is the case of the Czech Republic, Slovak
Republic or Poland), it is simultaneously given the upper limit for inflation channel for a 
year in the process of price convergence.

The price channel, which influences the national price level in an economy in
question, is given by a higher annual rate of domestic inflation. This results from
changes of economic structure (for example the so-called selective inflation in case of
BS effect), demand and supply factors, on-going process of deregulation of
administered prices, changes of taxes (for example changes due to harmonization
within the EU), etc. The exchange channel which influences the national price level is
given by changes (appreciation) of exchange rate. However, changes of exchange rate
may be influenced by both short-lived (i.e. temporary) and long-lived (i.e. funda-
mental) factors. While transitory factors may lead to temporary disturbances and
changes of exchange rate (for example set interest rates in economy resulting in
important interest rate differentials), fundamental factors are supposed to be more
relevant (for example changes of labour productivity, i.e. GDP per employed person,
in a given economy).
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24 Balassa-Samuelson effect may reduce inflation in NMS, but bring about equalizing of price levels.
25 This is one of the reasons why the results from ICP rounds are considered to be good measures of

international differences at a given time and no over time.
26 Having observations for a given country, the equation 1 does not hold true. It is due to changes in

methodology and existence of mismeasurement. Therefore, for calculation on real data it is
supposed that the exchange rate term takes into account not only changes of exchange rate, but also
errors occurring by measurement.
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Sectoral differences of labour productivity are supposed to be given by influences
resulting from the Balassa-Samuelson effect (supply side effect) in neoclassical
economic theory. Other explanations are focused on factors linked up with changes of
real income of economic subject by different pieces of elasticity of consumption
influenced by level of disposable income and its changes (see for example Bergstrand,
1991), influence of relative abundance of inputs (factors of production, i.e. their relative 
abundance or relative scarcity, see for example Bhagwatti, 1984). There is a large
number of other variables which have impact on national price level (the so-called
structural factors) and are discussed and often empirically tested in literature (see Èihák, 
Holub, 200327; Kleiman, 199328; Nestiæ, 200529).

Figure 5
Decomposition of Price Convergence for GDP in the Czech Republic (top) and Estonia
(bottom), 1995–2007 (in p.p., EU-12 = 100)

Note: For the explanation of time-series
see the text. 
Source: EUROSTAT (2008a), prices
(downloaded in August, 2008), author’s
own calculations. 
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27 The empirical testing of determinants of the national price level based on ECP data set shows that
the highest relative importance has level of real income, taxation, labour productivity, etc.

28 Taxation may give rise to increasing prices in domestic economy (in case of shift of tax burden to
consumer while having accommodative monetary policy). Influence of government expenditures on 
prices is supposed to be given by the necessity to finance higher government expenditures either by
higher taxes and/or higher ineffectiveness of government production and distribution of goods and
services in comparison with private sector.

29 Data stemming form European part of ICP for 1999 confirmed the importance of government
revenues and expenditures and labour productivity as the most important factors for determining
comparative price level in a given economy.
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Figure 5 shows changes in comparable price level for GDP that were broken down into
price development, the influence of other factors (i.e. changes of exchange rate and other
influences) in the Czech Republic and in Estonia. These countries were chosen as good
examples of the former or the latter type of CPL adjustment. In the case of the Czech
economy, one can see that between 1996 and 1998 inflation differential significantly
contributed to nominal convergence (the growth of the CPL value). After 1999, the
disinflation policies (under new introduced inflation targeting framework in 1998) of the
Czech National Bank (ÈNB) modified the form of nominal convergence, resulting in
negligible or even negative inflation differentials compared to the euro area which confirms
the prevailing importance of the exchange rate channel for price convergence. So far the
only exceptions to the rule were years 2001 and 2004. The latter example (Estonia) is
a country with the fixed exchange rate (currency board arrangement).30 This means that
without changes of the fixed parity (in our case including methodological changes too) the
all adjustment of CPL must go through inflation channel. As a result, Estonian economy
showed price convergence based on relatively high inflation differential.

2.6 Some Thoughts Concerning Structural Aspect of Price Convergence

Strictly macroeconomic approach to assessing the development of nominal convergence
would not suffice since the development of individual parts may be mutually offset.
Therefore, an analysis of the individual parts needs to be carried out. It uses data from an
international project aimed at comparing prices and actual production in individual
countries. Variations from the comparative price level (CPL for GDP) in the NMS-5
compared to the euro area are significantly influenced especially by a different price level of
public consumption (it is significantly lower than the price level of GDP). This effect is
apparent from the CPL of household consumption expenditures being different from the
CPL of actual individual consumption that includes a part of public consumption (which is
consumed, however, not paid from the budget of households). Yet the price level of
household expenditures is almost identical to the GDP price level (see Table 2).

Within the CPL of total GDP, lower prices of public consumption within the NMS-5 are
compensated by other items, especially by higher prices of gross capital formation (this
applies especially to machinery that is mainly imported). CPL of investment goods saw the
quickest rise as shown by the data for the Czech Republic and other NMS. For example, in
2006, the CPL of machinery and equipment in the Czech Republic reached as much as 96
per cent, in Slovakia even 100 per cent of the euro area level rising by 23 percentage points
(17 percentage points) between 1999 and 2006. The CPL of construction rose by significant
15 p.p., respectively 16 p.p. over this period and it is slightly above the CPL for GDP (see
Table 2) and, unlike machinery, and these are usually considered non-tradable goods.

Differences in the levels and variability of prices are documented by a comparison of 
public consumption expenditures with GFCF data (the machinery and equipment item).
In the NMS-5 as well as in other transition countries (for example see Nestiæ, 2005), the
price level of machinery and equipment stands at almost 90 per cent of the euro area
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30  The Estonian currency – the Estonian kroon (EEK) – was fixed to the deutsche mark in June 1992
(8:1) and 1999 onwards is pegged to the euro (15.6466:1)
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average (with a correspondingly low coefficient of variation). As opposed to that, in
terms of public expenditures, the NMS are at approximately two fifths of the euro area
average, showing significant variations among themselves (the indicator is influenced
by Slovenia and its government final consumption expenditure level above 67 per cent
of the euro area). Similar differences also apply to the goods and services that may be
perceived as tradable or non-tradable.

Table 2
Price Levels for Selected Items of GDP, MNS (EU-12 = 100)

CZ HU PL SI  SK EE LT LV BG RO 

1999

GDP  43  45  46  70  38  50  41  43  30  31 

 Actual Individual Consumption  40  40  44  70  35  46  38  42  30  31 

 Actual Collective Consumption  32  31  33  65  25  30  25  25  16  17 

 GFCF  57  70  60  73  59  80  67  65  44  40 

 - Machinery & equipment  73  86  80  92  82  90  85  75  70  67 

 - Construction  44  57  45  56  41  70  53  55  26  24 

 Final consumption expenditure  39  39  43  69  34  44  37  40  28  29 

 - Household final consum. expend.  45  46  51  72  40  56  46  51  37  37 

 - Government final consum. expend.  27  26  28  62  23  26  22  21  13  15 

2002

GDP  53  54  54  71  43  55  47  49  33  36 

 Actual Individual Consumption  50  51  54  71  39  51  45  48  34  35 

 Actual Collective Consumption  41  42  37  67  28  34  29  30  18  19 

 GFCF  68  73  65  71  67  81  70  70  45  53 

 - Machinery & equipment  89  86  96  90  89  88  90  87  75  81 

 - Construction  52  63  48  58  50  75  56  58  25  35 

 Final consumption expenditure  49  49  52  71  38  49  43  45  31  33 

- Household final consum. expend.  56  57  60  74  44  60  54  56  40  42 

 - Government final consum. expend.  35  36  35  65  26  30  25  27  16  17 

2006

GDP  58  57  56  71  54  59  51  54  37  48 

 Actual Individual Consumption  55  54  54  72  51  57  49  52  37  49 

 Actual Collective Consumption  45  45  40  60  36  39  34  31  21  30 

 GFCF  74  74  73  75  73  80  77  84  56  65 

 - Machinery & equipment  96  88  93  92  100  90  86  91  90  96 

 - Construction  59  66  60  64  57  72  71  79  40  47 

 Final consumption expenditure  54  52  52  70  49  55  47  49  34  46 

 - Household final consum. expend.  60  58  61  73  57  65  55  59  44  56 

 - Government final consum. expend.  42  41  36  64  34  36  31  29  18  28 

Change in 1999–2006 (p.p.) 

GDP  15  12  10  -1  15  10  11  11  -7  17

 Actual Individual Consumption  15  13  10  -2  16  11  10  10  -7  17 

 Actual Collective Consumption  13  14  -7  -5  12  -9  -8  -6  -6  13 

 GFCF  17  -4  13  -2  15  -0  11  19  14  25 

 - Machinery & equipment  23  -2  12  -0  17  -0  -0  15  19  29 

 - Construction  15  -9  16  -8  16  -3  18  24  13  24 

 Final consumption expenditure  15  14  10  -1  15  11  10  -9  -7  16 

- Household final consum. expend.  15  12  10  -1  17  -9  -9  -8  -7  19 

 - Government final consum. expend.  15  15  -8  -2  11  10  -9  -8  -6  13 

Note: GFCF – gross fixed capital formation. The relative price levels of showed items are based on
ESA1995 aggregates. Source: EUROSTAT (2008), National Accounts (downloaded in August, 2008),
author’s own calculations.
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Table 3:
Price Levels for Goods and Services, NMS (EU-12 = 100)

CZ HU PL SI SK EE LT LV BG RO

1999

Total goods 58 64 60 80 56 72 62 65 49 44

- consumer goods 60 61 61 85 54 68 60 66 52 47

- capital goods 57 70 60 73 59 80 67 65 44 40

Total services 30 30 34 61 25 34 26 28 19 21

- consumer services 34 33 42 61 27 45 32 37 26 28

- government services 27 26 28 62 23 26 22 21 13 15

2002

Total goods 71 72 69 79 63 75 67 69 51 53

- consumer goods 74 72 71 85 61 71 66 66 55 53

- capital goods 68 73 65 71 67 81 70 70 45 53

Total services 38 40 42 64 28 40 32 35 22 24

- consumer services 42 44 51 63 31 52 41 45 30 34

- government services 35 36 35 65 26 30 25 27 16 17

2006

Total goods 76 73 74 80 74 77 72 77 61 69

- consumer goods 78 73 74 85 75 75 69 70 62 71

- capital goods 74 74 73 75 73 80 77 84 59 65

Total services 43 43 42 64 37 45 35 38 24 34

- consumer services 45 46 48 63 41 56 40 48 30 41

- government services 42 41 36 64 34 36 31 29 18 28

Change in 1999–2006 (p.p.)

Total goods 18 -9 13 -0 18 -5 10 10 12 24

- consumer goods 18 11 13 -1 21 18 -8 -4 10 24

- capital goods 17 -4 13 -2 15 -0 11 19 14 25

Total services 13 14 -8 -2 13 11 -9 10 -5 13

- consumer services 11 12 -7 -3 14 10 -9 12 -4 13

- government services 15 15 -8 -2 11 10 -9 -8 -6 13

Note: The relative price levels of goods and services are based on ESA1995 aggregates.
Source: EUROSTAT (2008), National Accounts (downloaded in August, 2008), author’s own calculations.

To obtain a somewhat clearer picture of existing and persisting differences, it seems
to be enough to compare price levels for total goods and total services which can be
divided into two basic groups: consumption and capital goods (services) – see Table 3.31

Even though this is a very rough view of the price structures, one can see both
significant differences between goods and services and within these subgroups. For
some states the difference between subgroups have diminished or persisted, for some
even widened, in particular in case of goods (consumer goods and capital goods). It
could be due to the fact that this view does not distinguish between tradable and
non-tradable goods and services. The issue of tradability seems to be one of the main
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31 Total goods can be broken down into non-durable and durable goods whose classification is based
on whether the item can be used only once or more than once (repeatedly or continuously in a
period more than one year).
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sources of relative wide differences of relative price levels (see general overview of this
issue for example Égert, 2007; Žïárek, Šindel, 2007). Another interesting point is the
speed of convergence of individual prices towards the euro area average – countries
with relatively high price levels of goods show small changes or any (Slovenia or
Hungary, but not for example Estonia),32 among the catching-up countries there are the
Baltic States or the latest EU newcomers (Bulgaria and Romania).

3. Empirical Results for the Process of Nominal Convergence

In this section we try to test the influence of selected factors on price level. We start with
simple relationship and we proceed to more advanced approach. Our analysis covers the 
period from 1995 to 2006 which seems to be relatively short for confirming or refuting
hypothesis concerning possible factors influencing price level, in particular in case of
transitional economics, such as NMS. The choice of this time span is primarily given by
the availability of price level data for most of the EU countries. In addition, if we shorten 
the period in order to limit the impact of structural influences stemming from the
transformation during the 1990s, our results might have less explanatory power in
relation to our aim.

3.1 Relationship between the Economic and Price Levels

Economists in their empirical studies pay great attention to the relationship between the
economic (GDP measured in purchasing power parity per capita) and comparative
price level for GDP (CPL), see Figure 2. This study will also touch on this issue. The
theoretical explanation of this relation is based on the BS hypothesis (see Égert, 2003;
Èihák and Holub, 2003), the impact of relative availability of production factors in the
relevant country (relative abundance or rarity of a particular factor, see for example
Bhagwatti, 1984), or differences in the elasticity of consumption and income (see for
example Bergstrand, 1991).

Table 4 includes calculation of the cross section regression (OLS) for the price and
economic levels (the EU-14 and NMS) obtained from the surveys for 1999 and 2002 and 
2005.33 (Figure 2 presents the well-known relationship of GDP and CPL for GDP for
European countries.) Income per capita is a relatively sufficient factor (explanatory
variable) for explaining a major part of the variability in the price level between
countries according to an estimate of a simple (linear) regression equation:

CPL GDPGDP PPP= + × +a b e , (2)

32 Price levels of these items in Hungary were adjusted at the beginning of the 1990s and the price
gaps were not due to the nature of economic system so obvious as in case of other NMS-10.

33 The result for years between rounds are very similar – for example (without dummy variable) for
2006 was constant 8.5863 (S.E. = 4.7417) and the slope 0.9059 (S.E. = 0.0630),  = 0.895; or
similarly for 2007 was constant 12.691 (S.E. = 5.5953) and the slope 0.8640 (S.E. = 0.0732), =
0.851. Inclusion of dummy variable for the NMS was a tool for eliminating some of the observed
variability in the sample. This variable was significant and OLS results were somewhat better. This
relationship is depicted in Figure 2.
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where CPLGDP  is the comparable price level for GDP and GDPPPP  is the gross domestic
product in purchasing power parity, e  is the error term. All the values are compared to
the euro area average equal to 100.

 CPL GDP DGDP PPP i= + × + +a b e,  (3)

where the notation is the same as in the equation 2 and Di is dummy variable defined for
all the NMS is equal to 1, otherwise 0.

Table 4
Regression of Comparative Price Level and GDP p.c.

EU-14 + NMS-12

Dep. var. CPL (EU-12 = 100) CPL (EU-12 = 100)

1999 2002 2005 1999 2002 2005

constant 7.2465* 10.2508** 8.0253*** 26.0692*  23.7672** 30.8938*    

(3.7755)  (3.7526)    (4.2844)      (8.4812)    (8.9813)   (8.8586)     

b 0.9393* 0.9039*  0.9118*    0.7672*  0.7825* 0.7093*   

(0.0517)  (0.0529)    (0.0580)     (0.0906)    (0.0888)  (0.0894)     

Dummy - - - -12.6239** -8.6030  -13.6683***

(6.0753)    (5.4202)  (4.7817)     

Adj. R2 0.9169 0.9166 0.9084 0.9255 0.9193 0.9244

D-W test 2.0062 1.4442 1.7938 2.1602 1.4354 1.8307

N 26 26 26 26 26 26

EU-14 + NMS-10

Dep. var. CPL (EU-12 = 100) CPL (EU-12 = 100)

1999 2002 2005 1999 2002 2005

constant 6.1659  9.9698*** 5.7248  26.3310** 25.1557** 30.1444*  

(5.2672)  (5.1534)     (5.2737)  (9.6026)   (10.9876)   (10.2330)    

b 0.9507* 0.9069*   0.9354* 0.7646*  0.7690* 0.7165*  

(0.0654)  (0.0656)    (0.0681)  

Dummy -  -    -  -12.6980*  -9.0029  -13.4731**

(6.1598)   (5.8065)  (5.0318)   

Adj. R
2 0.8967 0.8935 0.8901 0.9064 0.8698 0.9080

D-W test 1.9251 1.3557 1.9166 2.1122 1.4037 1.8746

no. of

obs.
24 24 24 24 24 24

Note: Luxembourg omitted. Standard errors in parentheses. * Significance at the 1 per cent level, ** significance
at the 5 per cent level, *** significance at the 10 per cent level. 
Source: author’s own calculations.

Examination (OLS using White robust method) of the data presented in Table 5
considering for example the estimate according to relation 3 shows that regression
(column 4) can account for almost 91 per cent of the variability in the price levels
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between countries.34 A zero hypothesis on the non-existence of correlation was rejected
based on a 1 per cent level of significance, the normality of residues was confirmed by
the Jarque-Bera test, and the heteroscedasticity test does not suggest inappropriate use
of the OLS regression. The coefficient of 0.91 (for 2005) shows that an increase in GDP
(in PPS) by one point results in a growth in the CPL by approximately 0.9 point in
relation to the euro area countries. The detected values in this relation do not differ
significantly with a gradually narrowing sample of countries.35

3.2 Additional Factors Influencing Price Level

As we saw in the Figure 3, some countries showed nominal convergence while having
almost the same level of GDP and vice versa. This observed pattern might be an impetus
for researchers to think about other factor (variables) influencing the process of nominal 
convergence.36 A wide range of variables that have been discussed and verified in
literature (see Section 2.4), see for example Èihák, Holub (2003), Clague (1986),
Kleiman (1993), Nestiæ (2005), can be included among variables influencing the price
level in the economy.37 This study also includes some of these variables in the regression 
relation in an attempt to identify factors having impact on the price level apart from GDP 
per capita and to try to confirm or to disprove the assumptions of these past studies on
future development according to the actual data.

Out of the group of possible explanatory variables were selected these that should
theoretically determine the price levels and cause their differences and for which
needed data were available. The GDP per capita (income level, in relation to the euro
area average equals to 100), the openness of a country measured as total export and total
import in relation to GDP, population38 and total GDP (in PPS) are proxies for the size of
a market and an achieved level of economic development respectively, the influence of
political system is represented by the public revenues (overall governmental tax
revenue in relation to GDP), and the level of public expenditure (general government

34 The relationship is calculated without Luxembourg, which represents an outlier in this group of
countries. In this case we therefore arrive at conclusions similar to those presented in the study by
Èihák and Holub (2003, 2005).

35 The robustness of the relation between the price and economic levels is typically verified on a wider 
sample of countries (according to the World Bank data). As many studies dedicated to this topic
exist, we will omit this verification.

36 Another justification might be the fact that the OLS regression was run for given years and might be 
viewed as a first approximation of the relationship. Due to the inclusion of only one (aggregate)
variable (GDP) it might be subdued with respect to the issue of aggregation. Therefore an approach
based on using panel data methods seems to be a next possible step. It also allows us to control for
larger set of variables over time and space dimensions.

37 It is possible to divide them into three groups: natural, structural and political factors
(Wolszczak-Derlacz, 2008). Natural factors are for example consumer’s tastes, culture, structural
factors are for example a market structure or price-setting strategies of firms and finally, political
factors are influences stemming from different political systems (the fiscal system, trade and
non-trade barriers, etc.).

38 The impact of the population size can be included among additional explanatory variables, for
discussion see Nestiæ (2005).
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expenditure in relation to GDP).39 The data set covering period 1995–2006 and 26
countries of the EU (Luxembourg was omitted) was taken from EUROSTAT and
ECFIN (AMECO).40 Due to missing data for some countries this analysis was estimated
as unbalanced panel. The estimated panel model can be written as:

1n ( ) ,, , ,CPL I di t i i i t

i

k

t

t

t i t= + × + × +
= =

å åa b g e
1 1996

2006

(4)

where  CPLi t,  is the comparative level for GDP, a i  is the constant term,  b i and g i  are the
vectors of parameters and I i t,  is used for all the remaining variables (after using
logarithmic transformation),  dt  are the time dummies (for the time span), e i t,  is the
residual term.

We used the lagged value of explanatory variable (CPL) in this model as well and
therefore it can be classified as dynamic. The standard panel data models (Fixed Effects, 
Pooled OLS, etc.) cannot be used in this case. Due to the underlying data set and
dynamic character of the convergence process (which can result in estimator’s bias), it
was applied a GMM method and a fixed-effect-type estimator with correction for
asymptotic bias (see Bruno, 2004). A large number of studies have proposed
Arellano-Bond (1991) estimator or Blundell, Bond (1998) method, however, their
results are in case of small samples rather questionable. The main problem of this
analysis is relatively small number of observations influencing estimated parameters in
the given equation 4 (for discussion see for example Wooldridge, 2001). These methods
can help with dealing with heteroscedasticity, autocorrelations and endogeneity issue.
Both use first differences and lagged values of the endogenous variable as instrument
(but their internal procedures for estimation differ). The AB estimator may result in a
weak instruments problem due to the fact that lagged levels are usually not correlated
with their differenced counterparts (see for example Prasad et al., 2007). Having not
mentioned some of the problems and keeping them in mind, it seems that the most
reliable results may be obtained by using the Bruno’s method (BB).

The results are shown in Table 5 and each of the applied methods is marked with the
first capital letters of their authors. Despite using different methods for estimation, the
results show that the main determinant of price level (CPL) is the variable GDP. The
CPL (in relation to the euro area average is equal to 100) for given set of countries is
influenced by level of GDP per capita both for given year and for a one-year lagged
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39 In the case of transfer to final consumers and accommodative monetary policy, tax burden gives rise 
to an increase in prices (for more details see for example Kleiman, 1993). The impact of (higher)
public expenditure leading to (higher) prices is explained by the need to finance increased
expenditure through taxes and/or by increased inefficiency in providing governmental services
compared to the private sector (X-inefficiency or Baumol´s cost disease known as the Baumol
Effect). Tax burden is supposed to influence the price levels in developed countries differently from 
transitive countries because of different relative prices and tax structures; however, we did not
control for this possibility in our model.

40  Because of the short time span it was not possible to split the period into two parts, such as prior
introducing the euro (1995–1998) and with the euro (1999 onwards). But if one runs the same
estimation procedure for the period (1999–2006), i.e. with the euro currency, the results differ very
little from specification in Table 5.
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GDP. This finding supports the very simple results showed in the previous part of the
paper. The coefficients have the same sign; however, the impact among models varies
considerably. In case of AB method this coefficient (GDPt) was insignificant.

On the other hand, the indicators of openness (export and import) are statistically
insignificant and change their signs, even if the EU countries tend to have relatively
high ratios of exports and imports to GDP. It may be possible that the used proxy of
openness may be biased due to the fact that it is expressed in national currency
converted to euros using annual average exchange rate or that this variable is important
for countries of a certain level of economic development.41 For the variables of market
share (approximated by population and value of GDP in PPS), the applied methods
show significant effects of these variables on price level in economy, but signs are
different (for LSDV is the coefficient of variable population statistically insignificant).
It is also worth noting that methods are exactly different in estimating importance of
these determinants (one is important, the other is not).

The impact of variables taking into account the influence of public finance is mixed.
Our results show that both variables lead to lower price level (CPL). The coefficient of
total expenditure is lower than that of total revenue (not for LSDV) and insignificant
(not for BB method) according to standard levels of significance.42 In addition, two of
the tree methods state that the variable revenue is statistically significant and its impact
on price level is negative. The sign of the coefficient is to interpret that an increase in
government revenues (either lowering income of economic subjects or increasing
prices of goods and services or both) results in reduction of price level. The sign of the
coefficient for expenditures is also negative, i.e. the inverse effect than one could expect 
– higher expenditures are supposed to lead to higher prices of goods (due to the need for
balancing the budget or the X-inefficiency). However, the results varied and therefore
this channel does not seem to be a simple and stable during the time span and for the set
of countries. One of the reasons might be that there were changes in structures of public
finances (tax systems) during the observed period (mainly in the middle and the late
1990s) which might distort the links. The second problem might be the definition of
the variables – total revenues and total expenditures – consisting of different

41 The coefficients of these variables were not in our analysis significant at all the (common) levels of
probability. However, their signs showed that the theoretical relationship might hold, i.e. export
leads to higher, import to lower price level in economy. One of the reasons may be that there is a
different level of openness of countries within the European Union that could influence the result.
As the openness does not have a significant effect in regression, even when different definitions are
applied, it seems that this impact was only significant until a certain level of trade flows was
achieved in Europe and once achieved, there is no significant impact on price differentials among
the countries.

42 On the contrary, the commonly used explanatory variables, such as value added tax (VAT) that
could explain some price differences because of its relatively high share (standard VAT) in total
price for some goods as well as indirect taxes or taxes on import and consumption were
insignificant.
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streams of flows43 that might bias the coefficient.44 Time dummies for given years are
not shown.45

One should not forget that there is a trade-off for GMM method: the greater the lags,
the more information is used, however, a greater lag can result in overfitting and weak
instrumentation. For checking the robustness of our result the standard tests were used.
Hansen (Sargan) test for overidentifying restrictions does not reject the null hypothesis,
but it could be due to the bad power of this test (small number of observations and a large 
number of coefficients and dummies). The Arellano-Bond test for serial correlation
shows mixed results too. The first-order serial correlation rejects the null hypothesis of
no first-order serial correlation (only BB method); however, it does not reject the null
hypothesis of no second-order serial correlation (for both methods). The Hausman test
does reject the null hypothesis and therefore, the LSDV model seems to be a right
choice.

The results from our empirical analysis show that direction and power of individual
variables on price level are ambiguous. One might surmise various reasons, including
some related to the model specification or to the applied methods. The interpretation of
our result should be done with this in mind. It may be viewed as a first step towards the
way finding determinants of price level. In spite of this fact, most of the explanatory
power comes from GDP and population (the variables for openness are not significant or 
the impact of government revenues and expenditures are not certain). Relatively
difficult is the issue of exchange rate. From theoretical point of view exchange rate is
one of the two determining factors for CPL and therefore one of the most influential
variables. However, it is very difficult to prove its impact on price level. Empirical
studies show different results based on the applied method and expression of exchange
rate regimes or measures of volatility of exchange rates (see Broda, 2002; Wolsz-
czak-Derlacz, 2008) or that its effect on price level is not so direct as supposed (for
example see Nestiæ, 2005).46
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44 For example the variable revenues consist of total government revenues including effects of
changes in VAT and/or income taxes. The coefficient for VAT should be positive, because it
increases the price of goods. An increased income tax lowers the disposable income (ceteris

paribus) and its impact on price of goods is uncertain (government may use revenues for other
purposes than people). For extended discussion of various aspects price settings and price structures 
see for example Égert (2007).

45 One may think about the consolidation of public finances in the EU countries before launching the
euro and a potential threat of an application of the well-known numerical limits on public deficit
and public debt due to the Stability and Growth Pact and/or reforms of public finances in the NMS
(for example the Czech Republic in 2003, Poland and Slovakia in 2004).

45 Four out of nine time dummies were significant (at 10 per cent level, three even at 5 per cent level).
It is possible to think about external shocks (for example volatility of exchange rate) that influenced 
the price levels in the analysed period.

46  This result may be biased due to fact that this study was based on a larger set of countries and did
not use methods for panel data. Another issue is the set of countries (the euro area members or
countries without the euro area) and the exchange rate arrangements (fixed or float).
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Table 5:
Panel Regression of the Comparative Price Level for GDP (EU-12 = 100)

AB BB LSDV

Depend. var. CPL (EU-12 = 100)

coefficient p-value coefficient p-value coefficient p-value

Constant 0.011 0.015 0.014 0.002 - -

(0.005) (0.037) - -

CPLt-1 0.428 0.005 0.946 0.000 0.721 0.000

(0.148) (0.022) (0.043)

GDPt p.c. -0.109 0.445 -0.234 0.007 -0.127 0.056

(0.142) (0.872) (0.678)

GDPt-1 p.c. 0.247 0.000 0.189 0.027 0.236 0.000

(0.060) (0.898) (0.067)

Export 0.00023 0.660 0.00007 0.882 0.00062 0.348

(0.001) (0.001) (0.001)

Import -0.0074 0.260 -0.00053 0.311 -0.00197 0.759

(0.001) (0.001) (0.001)

Population 0.000009 0.098 -0.000046 0.021 0.00037 0.429

(0.000) (0.000) (0.000)

GDPt (PPS) -0.000011 0.024 0.000027 0.072 0.0000367 0.042

(0.000) (0.000) (0.000)

Expenditures -0.00076 0.560 -0.000915 0.083 -0.000257 0.778

(0.013) (0.001) (0.001)

Revenues -0.0037 0.000 -0.00091 0.457 -0.000197 0.000

(0.006) (0.001) (0.000)

No. of obs. 257 No. of 284 No. of 284 No. of

groups = 27 groups = 27 groups = 27

Wald c2 (18) 458.86 Wald c2 (19) 84341.18 Hausman c2(8)           17.88

(0.000) (0.000) (Pr. > z = 0.000)

Arellano-

Bond test

1. dif.           z = –1.17 1. dif.         z = –2.63

(Pr.> z = 0.2435) (Pr.> z = 0.0080)

2. dif.          z = 0.95 2. dif.          z = –0.70

(Pr. > z = 0.3436) (Pr. > z = 0.4850)

Hansen Hansen

c2 (127)
13.59 

(Pr.> c2=1.000)
c2 (121)

8.26 

(Pr. > c2 = 1.000)

Note: Luxembourg omitted. Standard errors in parentheses. Descriptions of individual variables see text. Time
dummies are not showed. The equation 4 has been estimated with StataSE 9.2 software.
Source: author’s own calculations.

This type of analysis that we showed is linked with some problems. One of them
might be the sample size and inclusion of old and new EU member states. In particular,
the issue of exchange rate parameter seems to be one of the potential candidates. All the
EU states (without Luxembourg) were included because analysis only for the NMS was
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even less powerful due to lack or shortage of data sets. The same issue was for example
the possibility of inclusion of parameter taking into account differences in labour
productivity for tradable and non-tradable sector of national economy.

4. Conclusions

Price convergence is a part of the process of structural changes in the economy and is
(inextricable) intertwined with on-going real convergence. This process includes an
adjustment of price and wage levels of catching-up economies with the European
average. Two transmission mechanisms are involved in nominal convergence: inflation
differential and appreciation of the nominal currency exchange rate.

The price channel influences the national price level due to the higher annual rate of
domestic inflation and this leads to changes of economic structure (selective inflation),
etc. The exchange channel has an effect on the national price level owing to changes
(appreciation) in exchange rate. However, changes in exchange rate may be influenced
by both temporary and fundamental factors. While transitory factors bring about
temporary disturbances and changes in exchange rate, fundamental factors are expected 
to be more relevant. The movements of exchange rates rather than the inflation
differential influenced the adjustment of price levels in the case of countries, such as the
Czech Republic or Slovakia after 2000. On the other hand, currency board in Estonia
has put more emphasis on the inflation channel. 

The significant divergence of the price level in the economy from the value expected
in relation to the achieved economic level could be a potential source of difficulties for
selected NMS within ERM II period or then within the euro area posing a threat for
single monetary policy and its appropriateness, such as the current situation of Slovenia
and maybe Slovakia. This fact is a relatively serious economic problem not only for the
present times, but also especially for future development of the economy as a whole. A
number of factors that may influence this status have been mentioned in this paper, as
the frequently discussed issue of price regulation is not sufficient.

Our analysis based on employing various econometric methods showed that the
most important factor for nominal (price) convergence was the real GDP. Having
extended the number of explanatory variables (for example development of exchange
rate or indicators of openness of the economy), some variables were statistically
insignificant (the measures of the openness) while others seemed to have ambiguous
impact on CPL (the government revenues and expenditures). It might have been owing
to short time-series that were available. Therefore, it is very difficult to draw some firm
and clear (and certain) conclusion about the relationship, apart from the significant
influence of real GDP.

The process of nominal convergence is subject to a number of structural specifics,
especially when looking separately at tradable and non-tradable sectors as well as
individual items of GDP expenditures and various categories of household
consumption expenditures. A gradual increase in particular in the prices of non-tradable 
commodities, where the price level tends to be lower in less developed countries, will
result in direct or indirect pressure on manufacturing costs of companies (growing
prices of inputs and growing wage costs) and force those companies that wish to survive
in the competition to improve their productivity. Nevertheless, estimating exactly how
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long the process of price convergence may take is very difficult for a large number of
reasons (especially due to the difference between tradable and non-tradable goods). The 
experience of the less developed countries that joined the European Union in the 1980s
or that of the NMS using the euro will be interesting to study. Because the NMS share
many common economic characteristics but they also have some significant differences 
in relationship between nominal and real convergence, suitable timing for adopting
euro in each of the countries is therefore a very individual issue with no
universal solution.
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