
Is price competitiveness favourable 
in Germany and the euro area?

The assessment of an economy’s price competitiveness plays an important role in the economic 

policy debate. International organisations, such as the International Monetary Fund, issue policy 

recommendations based on such evaluations. The Bundesbank also regularly makes reference to 

these in its analyses. The robustness and informative value of price competitiveness indicators 

therefore hold key significance.

One basic indicator of price competitiveness is the real exchange rate, which is composed of the 

nominal exchange rate alongside domestic and foreign inflation rates. High rates of inflation at 

home compared with those abroad as well as nominal effective appreciations of the euro tend 

to adversely affect the price competitiveness of domestic producers. In 2022, a major factor 

weighing on Germany’s price competitiveness was the – at times sharp – relative rise in energy 

prices. To ensure that this is also adequately reflected in an indicator of price competitiveness, a 

suitable price index must be factored into the calculation. The deflator of total sales – which, 

amongst other things, also includes the costs of imported intermediate inputs and the costs of 

energy – proves to be well suited for this purpose.

An indicator based on this price index shows that, in 2022, the price competitiveness of several 

euro area countries against the rest of the euro area saw the largest year-​on-​year shifts since the 

introduction of the single currency. This is due to the fact that the high rates of inflation last year 

also led to large inflation differentials between the individual countries of the euro area. Depend-

ing on their trade structures, countries with particularly high inflation rates saw their price com-

petitiveness consequently deteriorate markedly, while that of other countries improved distinctly. 

However, Germany’s price competitiveness was hardly impacted by these effects, while the price 

competitiveness of the euro area as a whole was weighed down by relatively high inflation rates 

ceteris paribus.

Alongside the real exchange rate, more refined indicators also take account of other determin-

ants of price competitiveness, particularly the productivity of the domestic economy in relation to 

the economies of other countries. This article presents a new method used by the Bundesbank to 

estimate the price competitiveness of a number of countries based on their relative levels of prod-

uctivity. This method avoids the distortions that are produced by other common estimation pro-

cedures. The analysis shows that, despite the exceptional economic burdens of the past few 

years, Germany and the euro area were in favourable positions with regard to their price com-

petitiveness in 2022 and that their positions improved even further over the course of the year 

due to the sharp nominal effective depreciation of the euro. However, this no longer holds true if 

Germany is compared only to the other countries of the euro area: in this case, Germany’s price 

competitiveness roughly corresponds to the value suggested by its fundamentals. Nevertheless, 

these results should not obscure the fact that the prevailing challenges, such as the persistently 

high energy prices compared with other countries, could negatively impact the price competitive-

ness of both Germany and the euro area.

Deutsche Bundesbank 
Monthly Report 

October 2023 
13



Introduction

The issue of a country’s competitiveness is a 

frequent topic in the economic policy debate. 

In this context, “competitiveness” refers to 

whether the businesses in the country as a 

whole –  under fair and free market condi-

tions – are able to compete with vendors from 

other countries. This comprises both price and 

non-​price components. This article discusses 

competitiveness with regard to prices, focusing 

on various country-​specific price developments, 

relative price developments, and exchange rate 

movements between currency areas. The an-

alysis takes account of the fact that productiv-

ity can grow at different rates in different coun-

tries, which has an impact on the assessment 

of price competitiveness.

Given the period of high inflation since 2021, 

there has been much movement in relative 

price developments among both euro area and 

non-​euro area countries. This is because the in-

flation rates in different countries were at dif-

ferent levels and also differed in how they de-

veloped. The nominal exchange rate, which is 

generally the key factor for the short-​term de-

velopment of price competitiveness during 

periods of stable prices, thus became less sig-

nificant by comparison. Productivity develop-

ments remained a major explanatory factor 

during the period of high inflation, too.

This article discusses three core questions. First, 

how can price competitiveness be adequately 

measured? Second, what are its special fea-

tures in the current phase of unusually high in-

flation? Third, how much can be explained by 

relative productivity developments? This article 

will primarily analyse the competitiveness of 

Germany and the euro area.

A basic indicator of price 
competitiveness for Germany 
and the euro area

How can price competitiveness 
be adequately measured?

The real effective exchange rate is a basic indi-

cator of the price competitiveness of an econ-

omy. Indicators based on the real effective ex-

change rate for the euro area and its Member 

States are calculated by the European Central 

Bank and the Bundesbank according to a com-

mon methodology.1 The indicators calculated 

using this methodology for the euro area are 

referred to as the “real effective exchange rates 

of the euro” and those for the individual Mem-

ber States are referred to as the “harmonised 

competitiveness indicators”.

The calculation of these indicators of price 

competitiveness incorporate trade-​weighted 

averages of bilateral nominal exchange rates 

(nominal effective exchange rates) and the 

price or cost ratios between a given country 

and other countries (weighted price differen-

tials). Ultimately, the real effective exchange 

rate thus represents the exchange rate be-

tween a defined basket of goods in a given 

country and the trade-​weighted average of its 

partner countries. On this basis, a real depreci-

ation could result either from a nominal effect-

ive depreciation of the euro or from a decline 

in prices at home in relation to abroad. As this 

makes the domestic basket of goods cheaper 

overall in comparison to the foreign basket of 

goods, the price competitiveness of the do-

mestic economy improves.

In order to produce a representative assess-

ment of the price competitiveness of an econ-

omy, an indicator must fulfil – alongside a num-

ber of statistical criteria – the following require-

ments, in particular: it should summarise an 

Real effective 
exchange rate 
as a basic indi-
cator of price 
competitiveness

Indicator reflects 
exchange rate 
between domes-
tic and foreign 
baskets of 
goods

Representative 
indicator must 
fulfil a number 
of statistical and 
conceptual 
requirements

1 The methodology for calculating the effective exchange 
rates is described in Schmitz et al. (2012), European Central 
Bank (undated), and Deutsche Bundesbank (2019).
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economy’s price competitiveness against a 

wide range of trading partners, it should reflect 

the price and cost situation as comprehensively 

as possible, and, for purposes of comparison, it 

should extend as far back in time as possible. 

Depending on which of these criteria is at the 

focus, alternative indicators can be calculated 

for a given country to produce different infor-

mation.2

In this article, the real effective exchange rate 

of the euro is calculated against 18 trading 

partners.3 The corresponding indicator of the 

German economy’s price competitiveness com-

prises 37 trading partners – the 18 non-​euro 

area trading partners mentioned above as well 

as the 19 remaining euro area countries.

When selecting suitable deflators, there is some 

scope for discretion, as the available price and 

cost indices are defined differently.4 The Euro-

system uses consumer price indices, producer 

price indices, gross domestic product deflators 

(GDP deflators) or unit labour cost indices for 

the total economy.5 In addition, the Bundes-

bank uses the same methodology to calculate 

competitiveness indicators based on deflators 

of total sales. These are at the focus of the 

present analysis and, on a case-​by-​case basis, 

are compared with indicators based on likewise 

broadly defined GDP deflators.

The difference between deflators of total sales 

and GDP deflators is that the former take ac-

count of the prices of imported goods and ser-

vices, in addition to domestic value added, and 

therefore reflect the price and cost situation to 

an even broader extent than GDP deflators. For 

example, imported intermediate inputs repre-

sent a considerable cost component of domes-

tic production.6 Accordingly, the deflator of 

total sales reflects the average change in the 

prices of both domestically produced and im-

ported goods. Here, it is especially important 

that, unlike the GDP deflator, it also captures 

the influence of international factors – particu-

larly the impact of international trade – on gen-

eral price developments, which should be re-

flected in an indicator of price competitiveness.

The real effective exchange 
rate of the euro against 
18 trading partners

First, the analysis looks at the real effective ex-

change rates of the euro against 18 trading 

partners calculated on the basis of either GDP 

deflators or deflators of total sales. To illustrate 

the concept of price competitiveness, the real 

exchange rates can be broken down into their 

components: the nominal effective exchange 

rates and the corresponding price differentials 

Indicator for 
euro area calcu-
lated against 18 
trading partners, 
indicator for 
Germany 
against 37

Indicators based 
on deflators of 
total sales at the 
focus of analysis

Indicators based 
on deflators of 
total sales take 
account of 
prices of 
imported goods 
and services

Price competi-
tiveness of the 
euro area 
largely deter-
mined in recent 
years by the 
nominal effect-
ive exchange 
rate

2 A comprehensive empirical analysis of the characteristics 
of alternative indicators for price competitiveness is docu-
mented in Deutsche Bundesbank (2016).
3 Croatia’s accession as the 20th member of the euro area 
on 1 January 2023 reduced the number of non-​euro area 
trading partners from 19 to 18. The 18 non-​euro area trad-
ing partners are Australia, Bulgaria, Canada, China, Czech 
Republic, Denmark, Hong Kong, Hungary, Japan, Norway, 
Poland, Romania, Singapore, South Korea, Sweden, Switz-
erland, the United Kingdom, and the United States.
4 Empirical evidence suggests that real effective exchange 
rates based on broadly defined price and cost indices have 
relatively high explanatory power for real goods exports 
and are thus suitable indicators of an economy’s price 
competitiveness. See Deutsche Bundesbank (2016).
5 Consumer price indices exhibit the best data quality and 
comparability between countries, are available in real time, 
and are subject only to minor revisions. However, their 
main disadvantage is that they include neither capital 
goods nor intermediate inputs and thus do not fully cap-
ture the costs of production. By contrast, producer price 
indices include industrial goods and intermediate inputs, 
but do not cover retail trade turnover. The downsides of 
producer price indices, however, are that they do not in-
clude any services prices and that their composition varies 
significantly between countries, which impairs their com-
parability. Unit labour costs for the total economy are quite 
volatile and sometimes subject to considerable data revi-
sions. GDP deflators are broadly defined and, like producer 
price indices, also reflect the costs of production. Further-
more, they also capture the domestic services sector, which 
has grown increasingly significant over recent years. Never-
theless, they are also subject to data revisions and are af-
fected by the volatility of the quarterly GDP data series. See 
Deutsche Bundesbank (2016), European Central Bank (un-
dated), and Schmitz et al. (2012).
6 One indication of the large and growing significance of 
intermediate inputs for value added in Germany and the 
euro area is provided by the considerable increase in the 
share of intermediate inputs in the total volume of trade, 
which saw particularly strong growth relative to total im-
ports. In 2021, this share averaged more than 50% across 
all euro area Member States. By contrast, the average 
shares of imported capital and consumer goods were sig-
nificantly lower at around one-​fifth each. See Eurostat 
(2022).
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(see the chart above). Initially, it should be 

noted that both of these indicators of euro 

area price competitiveness are highly correlated 

with one another. This is due mainly to the fact 

that these indicators are largely determined by 

the nominal effective exchange rate and that, 

in historical terms, the deflators exhibit com-

paratively minor variation over the short term. 

For example, between the final quarter of 2020 

and the third quarter of 2022, the euro depre-

ciated by around 7% against the partner cur-

rencies and has since recovered more than half 

of these losses. Here, the largest contributions 

to the nominal effective depreciation of the 

euro came from marked losses in value against 

the US dollar, the pound sterling and the Chi-

nese renminbi.

In light of the generally strong correlation be-

tween the two real effective exchange rates of 

the euro – based on deflators of total sales and 

GDP deflators, respectively – it is noteworthy 

that the two figures have increasingly been di-

verging from one another since 2021. The as-

sessments of how price competitiveness in the 

euro area has changed therefore vary accord-

ingly. For example, since 2021, the indicator 

based on GDP deflators has suggested a per-

ceptibly stronger real effective depreciation of 

the euro and thus a greater improvement in 

Weighted price 
differentials 
based on GDP 
deflators and 
deflators of total 
sales have 
exhibited a 
divergent pat-
tern since 2021

Effective exchange rate of the euro*

Sources: Bundesbank for the ECB and Bundesbank calculations. * Calculated against 18 partner countries. 1 Inverted scale: a rise in the 
curve (fall in values) denotes an increase in price competitiveness. 2 Prices in the euro area relative to the weighted average of trading 
partners. Inverted scale: a rise in the curve (fall in values) denotes a smaller increase in prices in the euro area than among trading part-
ners. Weighting scheme analogous to that for effective exchange rates.  Latest figures: 18 October 2023, estimated for real effective 
exchange rates.

Deutsche Bundesbank

1999 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 2023

80

85

90

95

100

105

110

115

Q1 1999 = 100, quarterly data, log scale1

85

90

95

100

105

Nominal Real, based on GDP deflators Real, based on deflators of total sales

Weighted price differential 2 ...
... based on deflators of total sales

... based on GDP deflators

Deutsche Bundesbank 
Monthly Report 
October 2023 
16



price competitiveness than the indicator based 

on deflators of total sales. As the nominal ef-

fective exchange rate developments are the 

same for both indicators, this increasing dis-

crepancy is a reflection of the differences in the 

deflators over time.

For instance, the weighted price differentials 

based on these deflators have shown a striking 

trend by historical standards since 2021. While 

the weighted price differentials based on GDP 

deflators are characterised by a decline in do-

mestic prices compared to those in other coun-

tries and a subsequent relative increase in 

prices up to the end of 2022, the weighted 

price differentials based on deflators of total 

sales indicate a continuous rise in relative prices 

vis-​à-​vis other countries since the second half 

of 2021. The latter is reflected in a less pro-

nounced real decline in the corresponding indi-

cator of price competitiveness.

The relative price developments in imported 

intermediate inputs since 2021 are, indeed, 

probably the main factor for the growing dis-

crepancy between the series of price differen-

tials based on the various deflators. This is be-

cause a marked increase in energy prices was 

observed from April 2021 to September 2022; 

this rise was considerably more pronounced in 

the euro area than other regions of the world 

due to the euro area’s strong dependence on 

imports of natural gas from Russia.7 Since that 

time, energy prices in the euro area have 

abated again in relation to those in other coun-

tries. As this has a direct impact on the indica-

tor based on deflators of total sales (and the 

corresponding price differentials), but not on 

the indicator based on GDP deflators, the for-

mer indicator suggests a distinctly less favour-

able trend for euro area price competitiveness 

up until September 2022.8 By contrast, the in-

dicator based on GDP deflators does not pro-

vide a complete picture of price competitive-

ness during this period. This suggests that, at 

least for the past few years, an indicator based 

on the deflators of total sales would be prefer-

able to one based on GDP deflators. For that 

reason, this analysis will focus on indicators of 

price competitiveness that were calculated 

using deflators of total sales.

How can the price competi-
tiveness of the euro area be 
evaluated?

The analysis has thus far looked at changes in 

the price competitiveness of the euro area over 

time. In order to reach a conclusion about the 

level of the indicator as well – i.e. whether the 

price competitiveness position of the euro area 

can be assessed as favourable or unfavour-

able – the indicator must be put in relation to a 

benchmark value that reflects the equilibrium 

(i.e. neutral) level of the real exchange rate. The 

price competitiveness position would be 

deemed to be favourable, for example, if the 

value of the indicator were considerably below 

a reference value defined in this way.

The equilibrium level of the real exchange rate 

is a long-​term concept that must be derived 

from economic theory. Relative purchasing 

power parity theory, amongst others, can be 

drawn upon for this purpose.9 This theory 

states that the indicator – in this case, the rela-

tive price of a basket of goods in a given coun-

try compared to that in other countries ex-

pressed in a common currency  – should be 

constant over the long term. According to the 

theory, this holds true because the changes in 

the nominal exchange rate compensate for 

international differences in inflation rates over 

time due to arbitrage. Consequently, the long-​

The important 
role of relative 
energy price 
developments 
for price com-
petitiveness in 
2022 highlights 
the advantage 
of indicators 
based on defla-
tors of total 
sales

Benchmark 
value needed to 
assess the cur-
rent competi-
tiveness position 
of the euro area

Long-​term 
average of the 
indicator as a 
benchmark 
value

7 See Deutsche Bundesbank (2022a, 2022b).
8 Evidence suggests that, in particular, imports of inter-
mediate inputs from countries that are less dependent on 
global energy production have temporarily replaced pro-
duction in the more energy-​intensive segments of the euro 
area manufacturing sector in some cases; see Chiacchio et 
al. (2023). However, since this development is reflected by 
the indicators of price competitiveness based on deflators 
of total sales but not those based on GDP deflators, the 
latter present a distorted picture of price competitiveness in 
the euro area.
9 Alternative theoretical and econometric approaches to 
determining the equilibrium level of the real exchange rate 
are described in Deutsche Bundesbank (2013a).
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term average of the indicator reflects the equi-

librium level of the real exchange rate and can 

thus be used as a benchmark value.10 Due to its 

simplicity, this method is frequently used to ob-

tain an initial assessment of an economy’s price 

competitiveness position.

If this long-​term average of the real effective 

exchange rate is calculated based on deflators 

of total sales, the euro area’s current competi-

tiveness position is favourable overall. This has 

been the case for some time now, including for 

indicators based on GDP deflators. However, 

caution should be exercised when interpreting 

the euro area’s competitiveness position, as the 

corresponding averages, such as those for the 

indicator based on deflators of total sales, are 

only available as of 1997.11 In addition, the indi-

cator for the euro area includes a non-​negligible 

share of emerging market economies among 

the trading partners.12 A comparison of the 

levels of these indicators with the respective 

series averages is therefore less meaningful 

than in the case of Germany, for example, 

where the indicators are available from 1975 

onwards.

Indicators of Germany’s price 
competitiveness

For Germany, two indicators of price competi-

tiveness based on deflators of total sales are 

considered (see the chart on p. 19): one against 

a group of 37 trading partners – corresponding 

to the indicator for the euro area  – and the 

other against a smaller group of 27 trading 

partners. The latter excludes, amongst others, 

the central and eastern European countries and 

emerging market economies. This sub-​indicator 

is useful because economic catching-​up pro-

cesses in the excluded countries are usually ac-

companied by higher inflation rates even if 

competitiveness remains unchanged, which 

distorts interpretations when measured against 

the benchmark. Overall, however, both indica-

tors are highly correlated. Measured by the 

long-​term average, the indicators have been 

signalling a favourable price competitiveness 

position for the German economy for some 

time.13

Germany’s current competitiveness position re-

mains favourable in terms of the simple meas-

ure of long-​term averages, even where a dis-

tinction is made between euro area partner 

countries and those outside the euro area. A 

comparison between the overall indicator 

against 27 countries and the sub-​indicator 

against only the non-​euro area partner coun-

tries in said 27 countries shows that the sub-​

indicator is markedly more volatile. It suggests 

that Germany’s price competitiveness against 

partner countries outside the euro area is cur-

rently comparable to its position against all 

partner countries.

The sub-​indicator against euro area partner 

countries also points to a favourable competi-

tiveness position in Germany when measured 

against its long-​term average. This has been 

the case since as early as 2002.14 In addition, 

this sub-​indicator is significantly less volatile 

than the indicator against non-​euro area part-

ner countries or the overall indicator. This is be-

cause the single currency means that no nom-

inal exchange rate fluctuations between Ger-

many and the other euro area countries are 

transmitted to the price competitiveness indica-

Indicator points 
to euro area’s 
favourable price 
competitiveness 
position

The indicator for 
Germany also 
signals a favour-
able price com-
petitiveness 
position

This holds when 
measured in 
terms of the 
long-​term 
average against 
euro area part-
ner countries as 
well as against 
non-​euro area 
countries

Sub-​indicator 
against euro 
area partner 
countries 
represents a 
weighted price 
differential 
owing to the 
single currency

10 See MacDonald (2000) and Deutsche Bundesbank 
(2004).
11 Prior to the introduction of the euro in 1999, changes in 
the previous currencies of the eleven original euro area 
Member States are converted into hypothetical euro ex-
change rates using the irrevocably fixed euro exchange 
rates. The aggregation of these exchange rates is based on 
the shares of manufacturing trade in these countries out of 
total euro area foreign trade with non-​euro area countries. 
See Schmitz et al. (2012).
12 The underlying problem is explained on p. 23 and p. 26.
13 For the German economy, the indicator of price com-
petitiveness based on deflators of total sales against 27 
trading partners is already available from the beginning of 
the 1960s. However, in order to exclude from the analysis 
the turbulence during the transition from the Bretton 
Woods system of fixed exchange rates to flexible exchange 
rates, only the period from 1975 onwards is actually used.
14 However, if additional information on relative price and 
productivity levels is taken into account, Germany’s price 
competitiveness position compared with its euro area part-
ner countries should not be regarded as favourable, but 
instead neutral. See p. 29.
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tor. Instead, this sub-​indicator represents the 

weighted price differential against euro area 

partner countries, in which case only relative 

prices can provide for any necessary adjust-

ment processes, which is usually a lengthy pro-

cess owing to price stickiness. Accordingly, al-

though Germany’s relative prices have tended 

to rise slowly over the past decade compared 

with the rest of the euro area, the impact on its 

competitiveness position has remained rather 

small.

Impact of inflation differen-
tials on price competitive-
ness in the euro area

What are the special features 
of the current phase of 
unusually high inflation?

Inflation in the euro area increased significantly 

between 2020 and 2022. Global factors such 

as the spread of COVID-​19, the associated sup-

ply chain disruptions coupled with high de-

mand for goods, and the energy crisis triggered 

by Russia’s war of aggression against Ukraine 

all played their part. Euro area-​specific causes 

Euro area infla-
tion has risen 
sharply in the 
past three 
years …

Price competitiveness of the German economy

1 Inverted scale: a rise in the curve (fall in values) denotes an improvement in price competitiveness. 2 The time series was chain-linked 
backwards between 1975 and 1996 using prior-quarter growth rates of the indicator against 27 advanced economies. 3 Canada, Den-
mark, Japan, Norway, Sweden, Switzerland, the United Kingdom and the United States.  Last data point estiimated as at 18 October 
2023.
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such as the response of fiscal and labour mar-

ket policy to the pandemic-​induced economic 

downturn in spring 2020 and the pace of Euro-

system monetary policy normalisation in 2022 

also played a role.15

Euro area inflation as measured by the Har-

monised Index of Consumer Prices (HICP) 

reached a historical peak in 2022 at 8.4% on 

the year. Such a figure is all the more striking as 

in previous years it had stood at 0.3% (2020) 

and 2.6% (2021). The same applies to the an-

nual rate of change in the deflator of total 

sales, which is more relevant for price competi-

tiveness. This likewise stood at 0.3% in 2020, 

rose to 4.1% in 2021, and reached its all-​time 

high of 9.0% in 2022.

The extraordinary inflation developments in the 

euro area in recent years have been accompan-

ied by above-​average inflation differentials be-

tween euro area Member States, particularly in 

2022. Whilst annual HICP rates in 2020 ranged 

from -1.3% in Greece to 2.0% in Slovakia, they 

were positive for all countries in 2021, with the 

highest annual HICP rate being 4.6% in Lithu-

ania. Measured by the deflator of total sales, 

inflation rates in 2020 ranged between -2.7% 

in Greece and 1.8% in France. In 2021, they 

rose in all countries, with the highest inflation 

rate being 8.3% in Lithuania. In 2022, inflation 

rates in all euro area Member States reached 

their highest levels since the introduction of the 

euro, with the exception of Slovakia (as meas-

ured by the HICP) and Ireland (as measured by 

the deflator of total sales). The Baltic states re-

corded the highest annual rates of change in 

terms of both the HICP and the deflator of total 

sales, which were above 15% in all cases and, 

in the extreme cases of Estonia and Lithuania, 

were at 19.4% (HICP) and 21.4% (deflator of 

total sales), respectively.16 This contrasts with 

comparatively low values of 5.9% in France 

(HICP) and 4.5% in Ireland (deflator of total 

sales).

The deviation of the national inflation rate of 

an individual euro area Member State from that 

of the euro area provides an indication of the 

impact of such inflation differentials on the 

price competitiveness of that country com-

pared with the rest of the euro area, especially 

where the deflator of total sales is used.17 The 

chart on p. 21 shows these deviations for all 

euro area countries calculated on the basis of 

the HICP and the deflator of total sales for 

2020, 2021 and 2022.18 For a country with in-

flation above the euro area average, a white 

dot indicates the average level of positive devi-

ations from current inflation in the euro area in 

the years following the introduction of the 

euro in that country until 2019. If, by contrast, 

a country’s deviation from euro area inflation 

for the current year is negative (blue bar point-

ing to the left), the years in the aforementioned 

period during which deviations from current in-

flation in the euro area were negative are used 

to find the average level of negative deviation 

(black dot). For example, if the national infla-

tion rate is higher than that of the euro area 

and also significantly higher than the value in-

dicated by the dot, the inflation rate for that 

country is exceptionally high.

The chart shows that, in 2020, the deviations 

of national inflation rates from those in the 

euro area were unremarkable, regardless of 

whether the HICP or the deflator of total sales 

is considered. Some countries had lower or 

somewhat higher deviations than in previous 

… reaching a 
historical peak 
in 2022 …

… accompanied 
by above-​
average inflation 
differentials 
between euro 
area Member 
States

Deviations of 
national infla-
tion rates from 
those in euro 
area …

… exceptionally 
high in most 
euro area coun-
tries in 2022

15 See Deutsche Bundesbank (2022c).
16 Energy prices were a key factor in the sharp rise in infla-
tion in the Baltic states. Before the war in Ukraine, these 
were lower in the Baltic states than for the other euro area 
countries on average. However, the percentage increase in 
energy prices as a result of the war was much higher in 
those countries. Differences in applicable energy price 
regulations, the energy mix and the support measures for 
households and firms initiated by euro area governments 
to cushion high prices also led to the observed inflation 
rate differentials. See Müller (2023) and European Central 
Bank (2023).
17 However, an exact value of the change in price com-
petitiveness cannot be derived from such a metric. First, it 
does not take into account the fact that the weights of the 
partner countries differ for each base country, and, second, 
the inflation rates for the euro area also include develop-
ments in the base country.
18 Similar observations were also made for the HICP ex-
cluding administered prices, the HICP excluding energy and 
food, and the HICP at constant tax rates, none of which 
produced a fundamentally different picture.
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Deviation of national inflation rates from euro area inflation in 2020, 2021 and 2022

Sources: Eurostat and Bundesbank calculations.
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years. This changed fundamentally in 2021 and 

especially in 2022. For the HICP, in 2022 the 

deviations of national inflation rates from that 

of the euro area were many times higher for 

eight out of 19 countries than the average 

value in previous years. With regard to the de-

flator of total sales, which is more relevant for 

price competitiveness, the picture is even more 

striking. In this case, the deviations from 14 of 

the 19 euro area countries were at least twice 

as high as the average value in previous years.

This finding illustrates that the price competi-

tiveness of most countries compared with the 

rest of the euro area changed considerably 

more severely in 2022 than had been observed 

so far in any year since they joined the euro 

area. France, Austria and Cyprus were among 

the countries with far below-​average inflation 

and thus experienced a marked improvement 

in price competitiveness. Italy, too, was able to 

post marked gains in price competitiveness 

compared with the other euro area countries in 

2022 owing to low inflation rates. The Baltic 

countries, Belgium, the Netherlands and Slo-

venia featured among those countries with far 

above-​average inflation and thus experienced a 

marked deterioration in price competitiveness.

These developments are also noteworthy in 

that relative price changes have traditionally 

only been able to significantly influence the 

price competitiveness of euro area and other 

advanced economies cumulatively over many 

years. In a year-​on-​year perspective, it was usu-

ally the nominal effective exchange rate that 

caused any marked changes in price competi-

tiveness. This statement can be illustrated by 

the fact that the annual rate of change of the 

indicator of Germany’s price competitiveness 

was largely determined by the movements of 

the sub-​indicator against partner countries out-

side the euro area, in which the exchange rate 

component plays a major role – and not by the 

sub-​indicator against partner countries within 

the euro area, which is driven only by the price 

component (see the chart on p. 19). In 2022, 

by contrast, this was fundamentally different 

for a number of euro area countries with par-

ticularly strong or comparatively weak inflation 

dynamics. The considerable price differential in 

these countries led to severe shifts in price 

competitiveness within a short period of time 

and considerably weighed on or benefited pro-

ducers competing internationally.

Remarkably, Germany, of all countries, was not 

affected by a severe shift in its price competi-

tiveness. Germany is indeed one of the few 

euro area countries where the inflation differ-

ential against the euro area as a whole was 

very small, not only in 2020 and 2021, but also 

in 2022. On balance, the weighted price differ-

ential between the German economy and 

those of euro area partner countries deterior-

ated only slightly in 2020 and 2021, and re-

mained unchanged in 2022 (see the chart on 

p. 19). Thus, Germany’s price competitiveness 

against this group of countries was not signifi-

cantly influenced by relative price develop-

ments. Rather, in 2022 – in line with historical 

trends – the marked nominal effective depreci-

ation of the euro against 18 partner currencies 

dominated the movements of the indicator. 

This depreciation led to an improvement in 

Germany’s price competitiveness compared 

with the other countries. As a result, when dis-

cussing the impact of energy price increases or, 

more generally, high inflation on Germany’s 

price competitiveness (see pp. 24 f.), it should 

be borne in mind that these developments 

have put a far greater strain on the macroeco-

nomic price competitiveness of some other 

euro area countries in recent years.

Assessing price competitive-
ness using the productivity 
approach

How much can relative 
productivity developments 
explain?

Benchmarks for assessing an economy’s price 

competitiveness position derived from purchas-

Inflation differ-
entials in 2022 
with severe 
effects on the 
price competi-
tiveness of many 
euro area 
countries …

… which, unlike 
in other cases, 
has significantly 
weighed on or 
benefited produ-
cers competing 
internationally 
within a short 
period

By contrast, 
inflation differ-
entials in Ger-
many relative to 
euro area infla-
tion rates rather 
small
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ing power parity theory can only provide a 

starting point. For example, relative purchasing 

power parity theory, from which the long-​term 

average of a real exchange rate is derived as a 

benchmark, assumes that this benchmark is 

constant. Theories with less simplistic model 

assumptions, however, suggest that the equi-

librium value of the real exchange rate, too, is 

not constant, but instead depends on funda-

mental factors, especially on relative productiv-

ity trends of the economy under consider-

ation.19 For this reason, a benchmark based on 

long-​term averages is only appropriate for 

homogeneous groups of countries with similar 

productivity trends. For example, only ad-

vanced economies are taken into account as 

trading partners when calculating Germany’s 

price competitiveness position using this 

method (see p.  18). Restricting the group of 

partner countries to a homogeneous group of 

countries increases the robustness of the re-

sults, but limits their representativeness.

In light of the great importance of emerging 

market economies and transition countries for 

foreign trade in Germany and the euro area, 

the Bundesbank has for some time now been 

using the productivity approach to determine 

the price competitiveness position of many 

economies.20 By taking into account the impact 

of relative productivity on an economy’s real ef-

fective exchange rate, this approach allows the 

price competitiveness of advanced economies 

to be correlated with emerging market econ-

omies and transition countries. For example, it 

takes into account the fact that the economic 

catching-​up processes in emerging market 

economies and transition countries associated 

with strong productivity increases are usually 

accompanied by higher inflation rates, which 

lead to a real appreciation without seriously 

altering those countries’ competitiveness pos-

itions. If this mechanism were not taken into 

account, the real appreciation would incor-

rectly be reflected in the assessment as a de-

terioration in price competitiveness.

In addition, theoretical considerations and em-

pirical results alike suggest that level data play 

a key role in the relationship between product-

ivity and the real exchange rate. Therefore, it is 

important to take into account not only the ex-

tent to which a relative increase in productivity 

in a given country leads to a real (equilibrium) 

appreciation in that country, but also the extent 

to which a higher relative productivity level is 

accompanied by a higher relative (equilibrium) 

price level in that country. Based on this meas-

ure, the productivity approach, which adjusts 

the real exchange rate for such productivity ef-

fects in the form of the relative price level, rep-

resents a more robust equilibrium concept for 

assessing price competitiveness. The resulting 

benchmark reflects the expected relative price 

level based on the given relative productivity 

level. If the actual relative price level falls below 

this benchmark, the price competitiveness pos-

ition is deemed to be favourable.

The Bundesbank’s productivity approach allows 

price competitiveness to be determined in a 

consistent manner for a broad, representative 

group of economies. To allow real exchange 

rates to be used in the form of relative price 

levels rather than merely as indices, a different 

body of data is used than in earlier sections of 

this article. Relative price levels are calculated 

using purchasing power parities. Purchasing 

power parity expresses the domestic value of a 

broad basket of goods costing a fixed US dollar 

amount in the United States in the respective 

local currency of each economy under observa-

tion. The prices of the respective goods and 

services contained in the basket of goods are 

recorded by national statistical offices accord-

Valuation of 
price competi-
tiveness position 
based on long-​
term averages 
only appropriate 
for homoge-
neous groups 
of countries

Productivity 
approach allows 
emerging mar-
ket economies 
and transition 
countries to 
be included in 
assessments …

… and repre-
sents a more 
robust equilib-
rium concept for 
assessing price 
competitiveness

In order to take 
into account 
that a higher 
relative product-
ivity level is 
associated with 
a higher relative 
price level, a 
different body 
of data is used 
as part of the 
productivity 
approach

19 This is attributed, amongst other things, to the Balassa-​
Samuelson effect; see pp. 27 f.. Other frequently cited de-
terminants of real equilibrium exchange rates include, for 
example, the net external position and relative government 
expenditure. However, evidence suggests that the addition 
of further determinants – on top of relative productivity 
trends – does not significantly improve the adequate calcu-
lation of the benchmark. See Deutsche Bundesbank 
(2013a).
20 See p. 17.
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Energy prices and price competitiveness of the German 
economy – recent developments

Given the persistently high energy prices, ques-
tions arise concerning the extent to which they 
have weakened Germany’s international price 
competitiveness and infl uenced decisions made 
by affected enterprises as to where to locate. 
When it comes to analysing the impact of fac-
tors such as the energy crisis on Germany’s price 
competitiveness, the indicator based on defl a-
tors of total sales, which also contains the costs 
of imported intermediate inputs such as those 
for energy, is particularly well suited.1 Judged by 
this indicator, the price competitiveness of Ger-
many’s economy relative to selected advanced 
economies improved by 2.1% between the fi rst 
quarter of 2021 and the third quarter of 2022, 
but subsequently deteriorated by 2.7%.2

It has already been shown previously that at the 
exact period that Germany’s price competitive-
ness underwent a marked improvement be-
tween January 2022 and September 2022, the 
relative energy price in Germany had actually 

risen sharply by just under 30% compared with 
other advanced economies.3 This weighed down 
the German economy’s price competitiveness by 
0.9% over the period in question ceteris paribus, 
according to a rough calculation made by the 
Bundesbank at the time. At the same time, how-
ever, the euro depreciated against the US dollar, 
which, all else being equal, improved price com-
petitiveness by an estimated 1.9%. As a result, 
the negative relative price effect was more than 
offset by the positive exchange rate effect, 
meaning that Germany’s price competitiveness 
improved during this period.

Between October 2022 and July 2023 (after 
which no more data are currently available) 
however, the mirror image of these develop-
ments set in. During this period, Germany’s rela-
tive energy costs fell by 22.1% and the euro ap-
preciated against the US dollar by 11.7%. Work-
ing under the same assumptions as were used 
for the rough calculation mentioned earlier,4 the 
decline in relative energy costs, all else un-
changed, translates into a 0.4% improvement in 
Germany’s price competitiveness and the appre-
ciation of the euro produces a deterioration of 
1.7%.

Taking into account developments in 2021, 
which were particularly characterised by the 
relative rise in energy prices occasioned by short-
ages in Russian gas supplies, we are left with an 
increase in Germany’s relative energy prices of 
5.0% over the entire period from the start of 
2021 to July 2023. As a result, Germany’s price 
competitiveness deteriorated by 0.2%. This was 
offset by an improvement of around 1.4% stem-
ming from the euro’s depreciation against the 

1 See p. 17.
2 The indicator employed here covers 27 trading part-
ners. This is because the rough calculation used to 
measure relative energy costs for the purposes of our 
analysis is based on an energy- specifi c producer price 
index that is unavailable for many countries.
3 See Deutsche Bundesbank (2022b). The article fo-
cuses on the relative increase in energy prices in 2022 
in relation to Russia’s war of aggression against 
Ukraine.
4 Specifi cally, we assume an energy cost share of just 
over 2% for the German economy as a whole and as-
sign the United States a trade weight of 15% for Ger-
many.
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US dollar, which meant that, according to our 
calculations, the negative cost effect was more 
than absorbed when looking at the economy as 
a whole.

There is currently talk of a “bridge” electricity 
price. Subsidies of this kind would risk slowing 
down structural change, making such an ar-
rangement unconducive to the transition to 
greener energy.5 Nevertheless, an illustration of 
the – limited – effect that such a measure would 
have on price competitiveness in aggregate 
terms has been provided here. The following 
estimation is based on the proposal put forward 
by the Federal Ministry for Economic Affairs and 
Climate Action in spring 2023. The proposal sug-
gests introducing a temporary cap on electricity 
prices for a certain set of energy- intensive fi rms 
for a transition period that would run up to 
2030, according to the plans of the Federal Min-
istry for Economic Affairs and Climate Action.6 
The proposed bridge pricing of 6 cent (for the 
net “Arbeitspreis”, or working price) per kilowatt 
hour would be well below the benchmark price 
of the current temporary electricity price brake 
of 13 cent (net working price) per kilowatt hour. 
Taking into account the relevant taxes and levies, 
the bridge electricity price would reduce the 
benefi ciary companies’ electricity costs by 
roughly 35%, compared to their bills under cur-
rent regulations.7 As electricity costs account for 
around 0.7% of total production costs on aggre-
gate, the electricity subsidy would improve price 
competitiveness by an estimated 0.3% on the 
basis of the indicator considered.8

Overall, even without the bolstering effect of 
euro depreciation and further subsidies, the rela-
tive cost effect of high energy prices on the price 
competitiveness of the German economy ap-
pears to have been negligibly small of late. 
Nevertheless, when talking about indicators of 
price competitiveness, it should be borne in 
mind that we are dealing with a macroeconomic 
concept. Sectors with a higher share of energy 
costs than the average for the economy as a 
whole will be hit commensurately harder by a 
relative increase in energy prices in Germany. Ex-
amples include products from the chemical and 
paper industries, whose energy cost shares 
amount to an estimated 13% and 18%, respect-
ively, according to input- output tables. The bur-
dens arising from the relative increase in energy 
prices experienced by Germany are thus many 
times greater in those two sectors than they are 
for the economy at large.

Furthermore, energy costs in Germany have risen 
signifi cantly over the period under review when 
compared against the energy costs of specifi c 
competitors. All other things being equal, then, 
incentives to invest in energy- intensive industrial 
plants in countries with comparatively low en-
ergy costs are likely to have grown. Productivity 
gains in Germany could act as a counterweight 
to such developments. Improvements to the 
framework conditions in Germany, with the goal 
– among other things – of fostering effi  ciency 
gains and securing the energy supply, would 
help here.9 This would serve to support Germa-
ny’s price competitiveness, which still remains in 
favourable shape overall.

5 See Deutsche Bundesbank (2023), p. 29.
6 Specifi cally, the idea is that in years in which the 
average market price for electricity has been higher 
than 6 cent per kilowatt hour, certain energy-intensive 
fi rms will be reimbursed for the difference for 80% of 
their energy consumption. See Federal Ministry for 
Economic Affairs and Climate Action (2023).
7 According to data from the Federal Statistical Offi  ce, 
taxes and levies on electricity for non- households with 
somewhat higher consumption amounted to 7 cent 
per kilowatt hour in the fi rst half of 2023. These must 
be added as additional electricity costs to the current 
electricity price brake and the proposed bridge electri-
city price. In purely arithmetical terms, the 7 cent per 
kilowatt hour mark- up results in a maximum limit for 
the working price including taxes and levies of 20 cent 
per kilowatt hour at present. Under the proposal sub-
mitted by the Federal Ministry for Economic Affairs and 
Climate Action, the corresponding price for electricity 
would work out at 13 cent per kilowatt hour, meaning 
that the electricity price would fall by 35% compared 
with current provisions as a result of the measure. For 
more information on the data source, see Federal Stat-
istical Offi  ce (2023).
8 According to data from the Federal Statistical Offi  ce 
on the calculation of producer prices for industrial 
products, electricity accounts for around one- third of 
producer prices for energy, meaning that Germany’s 
relative producer prices for energy would fall by 
around 12% compared with its partner countries. As-
suming that energy costs account for around 2% of 
total costs, as mentioned above, Germany’s price com-
petitiveness would improve by roughly 0.26%. For 
more on what proportion of producer prices for en-
ergy is accounted for by electricity, see Federal Statis-
tical Offi  ce (2022).
9 See Deutsche Bundesbank (2023).
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ing to a uniform methodology.21 That country’s 

purchasing power parity is then measured at its 

currency’s nominal exchange rate against the 

US dollar. This results in the relative price level, 

i.e. a real exchange rate at (relative) levels, 

which is then compared with a relative level of 

productivity. Productivity per hour worked (in 

purchasing power parities) is generally the pre-

ferred measure of the productivity level be-

cause it is arguably the closest proxy for total 

factor productivity.22

Two variables, then, are key to assessing price 

competitiveness using the productivity ap-

proach: hourly productivity and relative price 

levels. The following section shows, for illustra-

tive purposes, how these two variables evolved 

for the largest economies, i.e. the United 

States, China, Japan, Germany and the euro 

area, between 1999 and 2022. Hourly product-

ivity has been influenced by exceptional global 

factors, particularly in recent years, with both 

GDP and hours worked dropping markedly for 

a time in 2020 when the coronavirus spread 

across the countries under analysis. Germany 

was recording the highest level of hourly prod-

uctivity prior to the global financial crisis of 

2008-09, but the United States has since closed 

the gap. Hourly productivity in the euro area 

moved in a similar fashion to Germany’s, but at 

a lower level. The past two years have seen this 

gap between German and euro area hourly 

productivity widen somewhat because euro 

area real GDP (measured in International Dol-

lars) grew more slowly than hours worked in 

2021 and 2022, which lowered labour product-

ivity. Hourly productivity in Japan was signifi-

cantly lower than in Germany and the euro 

area throughout the period under analysis, 

reaching just under two-​thirds of the German 

level in 2022. China has experienced very dy-

namic growth since the global financial crisis in 

particular, and yet its hourly productivity level 

still lags significantly behind that of the other 

countries under analysis, coming in at around 

20% of Germany’s.

The highest relative price level between 1999 

and 2015 was mostly to be found in Japan, 

even if the country’s hourly productivity was 

comparatively low. Since then, however, the 

relative price level in the United States has been 

higher, which is consistent with that country 

recording the highest level of hourly productiv-

ity (alongside Germany).23 The price levels of 

Germany and the euro area overlap with a 

small number of exceptions. Compared with 

the United States, Germany and the euro area 

experienced a real depreciation last year, with 

the relative price level in Germany coming in 

around 24%, and the relative price level in the 

euro area coming in around 28%, below that 

of the United States. Just as China has the low-

est relative hourly productivity, so, too, is its 

relative price level the lowest. That said, China’s 

real exchange rate against the euro area, much 

like that of the United States, has seen a 

marked real appreciation since 2015, visibly 

narrowing the price-​level gap to other coun-

tries. For instance, the gap between China’s 

price level and that of the United States has 

roughly halved since 1999, reaching just under 

60% of the US price level, around 79% of Ger-

many’s price level and 83% of the euro area’s 

price level in 2022. These percentages show 

that the stark differences in hourly productivity 

between the countries under analysis are re-

flected to a far lesser extent in relative price 

levels in 2022, with the exception of the United 

States.

The two factors described above –  relative 

price levels and hourly productivity  – can be 

used to compute productivity approach-​based 

Hourly product-
ivity in Germany 
and the United 
States notice-
ably higher than 
in Japan and 
more signifi-
cantly higher 
still than in 
China

Relative price 
level highest in 
the United 
States in 2022 
among the 
countries under 
analysis; much 
lower in Ger-
many and the 
euro area

21 The underlying methodology is described in detail in 
World Bank (2020).
22 See Fischer and Hossfeld (2014). An alternative measure 
used in some emerging market economies if hourly prod-
uctivity data are not available is per-​employee productivity 
(again in purchasing power parities).
23 The surging real appreciation observed in the United 
States in 2015 is due primarily to a significant and broadly 
based nominal depreciation of the euro and also to a nom-
inal appreciation of the US dollar. It should also be borne in 
mind for the next section of this article that relative price 
levels are real exchange rates, meaning that they are partly 
driven by changes in nominal exchange rates, significantly 
so in some cases.
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How to assess price competitiveness using productivity 
approach- based indicators

Economic theories may serve as a basis for 

deriving empirical benchmarks –  namely 

equilibrium real exchange rates – that en-

able statements to be formulated on a na-

tional economy’s price competitiveness. In 

relation to these benchmarks, a country’s 

price competitiveness may be assessed as 

favourable or unfavourable. At the Bundes-

bank, the benchmarks are determined inter 

alia based on the productivity approach, 

which takes account of the differences in 

productivity between the countries in ques-

tion.

A theoretical foundation for a benchmark 

based on the productivity approach is pro-

vided by the Balassa- Samuelson hypoth-

esis.1 According to this hypothesis, the rela-

tive price level of two national economies is 

determined by the different productivity 

levels of those countries in the traded and 

non- traded goods sectors. Using plausible 

assumptions, the statements can be applied 

to economy- wide productivities.2 Hence, a 

positive relationship exists between the 

relative productivity of a country and its real 

exchange rate in the form of the relative 

price level. Accordingly, the benchmark for 

the relative price level of the country in 

question rises in line with its productivity 

relative to its partner countries (Balassa- 

Samuelson effect). The following mechan-

ism is behind this: countries with a com-

paratively high productivity level pay com-

paratively high wages in the traded goods 

sector, without this impairing their price 

competitiveness. However, these relatively 

high wages are also paid in the non- traded 

goods sector because both sectors com-

pete for labour. The higher wages are thus 

responsible for the comparatively high price 

level in the more productive national econ-

omy.3 Because the productivity approach- 

based benchmarks take relative productivity 

levels into account, they can also express 

the price competitiveness of advanced 

economies relative to that of emerging 

market economies, which is not possible 

when long- term averages are used.

Price competitiveness indicators based on 

the productivity approach are calculated in 

three steps at the Bundesbank. In a fi rst 

step, the Balassa- Samuelson effect is deter-

mined based on the assumption that the 

strength of the effect is uniform across all 

of the countries under analysis. In empirical 

terms, the strength of the effect is deter-

mined using a country panel regression ap-

proach in which the respective relative price 

level of a country is placed in a linear rela-

tionship to its relative productivity level. To 

ensure that the series are comparable with 

one another, the relative price and relative 

productivity levels of each country are in-

cluded in the estimate as bilateral ratios 

standardised to a uniform base country.4 In 

order to avoid interpretation diffi  culties, the 

base country is not part of the group of 

countries under analysis, seeing as no indi-

cator of price competitiveness can be calcu-

1 See Deutsche Bundesbank (2013a).
2 Evidence of the theoretical and empirical validity of 
this relationship is presented in Fischer and Hossfeld 
(2014), for example. This applies both to the Balassa- 
Samuelson hypothesis as well as to the Balassa- 
Samuelson effect mentioned later in this paragraph. 
Macroeconomic instead of sectoral relative productiv-
ities are frequently used within the scope of empirical 
work on the Balassa- Samuelson effect. The empirically, 
regularly determined positive relationship between the 
relative macroeconomic productivity level and the rela-
tive macroeconomic price level is often also referred 
to  as the “Penn effect”; see Bergstrand (1991) and 
Samuel son (1994).
3 See Balassa (1964) and Samuelson (1964).
4 Colombia serves as the base country in our analyses. 
See Fischer and Hossfeld (2014).
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lated for the base country. In the process, 

the productivity level is approximated by la-

bour productivity per hour worked and the 

price level is calculated by means of pur-

chasing power parities.5

As part of the second step, country- specifi c 

effective multilateral benchmarks, i.e. val-

ues relating to a large group of 56 partner 

countries in each case, are calculated to de-

termine neutral price competitiveness.6 It is 

therefore determined which price level of a 

country is to be classifi ed as neutral when 

taking account of the productivity of the 

relevant country along with the productivity 

and price levels of its trading partners and 

the strength of the Balassa- Samuelson ef-

fect. To this end, trade- weighted measures 

are calculated for each country as regards 

the relative price and productivity levels, 

with the trade weights used here matching 

those also used to calculate the effective 

exchange rates. Its trade- weighted equilib-

rium relative price level is then obtained 

from its relative productivity level multiplied 

by the estimated elasticity calculated uni-

formly across countries as part of the fi rst 

step.

In the third step, a two- stage forecast 

method is used to calculate the daily cur-

rent deviation from the benchmark. This is 

necessary because the annual frequency of 

the price and productivity levels used in the 

fi rst step of the approach and their lagged 

publication mean that the fi nal data point 

of the observation period is not current; at 

present, for example, it refers to the year 

2022. To render the approach usable for 

economic policy purposes, a current fore-

cast value is necessary. For this purpose, a 

quarterly forecast is fi rst prepared using the 

productivity differential of the country 

under analysis in relation to its trading part-

ners as well as the real effective exchange 

rate based on consumer price indices.7 

Next, a daily current value is forecast with 

the aid of the nominal effective exchange 

rate. Given this comparatively short period 

frequently amounting to merely a few 

months, it is assumed, for the sake of sim-

plicity, that the relative productivity level is 

constant and that the infl ation differential 

in relation to the trading partners is equal to 

zero.8

5 In individual cases where the time series for hourly 
productivity is not available, an alternative option is to 
use an estimate of labour productivity per employee 
for the country under analysis.
6 While the broad group of countries uniformly deter-
mined in the Eurosystem comprises a total of 60 trad-
ing partners – see this report, Statistical Section, Table 
XII.11 – only the data records for 56 of these countries 
are used in our calculations. As already mentioned, Co-
lombia serves as the base country in our analyses and 
therefore does not belong to the group of partner 
countries. In addition, Ukraine is not considered any 
longer due to its recent problematic data status. More-
over, Saudi Arabia and the United Arab Emirates are 
not included in our calculations either, since oil and 
gas production constitutes a key fundamental factor of 
macroeconomic development in these countries. How-
ever, as prices of such homogeneous goods are deter-
mined on the world market, the assessment of the 
price competitiveness of these countries using the 
productivity approach is less meaningful. For instance, 
productivity in oil- exporting countries is also largely de-
termined by exogenous rather than endogenous fac-
tors. In this context, global economic activity and geo-
political events play an important part.
7 The weighted productivity differential in relation to 
56 trading partners represents the index of real GDP 
per capita, which is placed in relation to the weighted 
geometric average of the relevant indices of the trad-
ing partners. The weighting system used here is the 
same one that is used for the effective exchange rates.
8 This assumption is based on the observation that 
both relative productivity levels as well as relative 
prices represent comparatively sluggish processes and 
therefore have rather limited impacts on the price 
competitiveness of a national economy in the short 
term. However, this assumption is likely to lose its val-
idity during periods of high infl ation differentials. For 
instance, the high infl ation differentials observed in re-
cent years have led to marked relative price level 
changes (see pp. 19-22). Against this backdrop, the 
present article does not make use of a daily current 
forecast of indicators of price competitiveness with the 
aid of the nominal effective exchange rate.
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indicators of price competitiveness.24 The cal-

culation of these indicators has been switched 

to a new estimation method in an effort to 

eliminate distortions.25 The first thing to note is 

that the price competitiveness of Germany and 

the euro area, as calculated using the product-

ivity approach, has been regarded as favour-

able for around ten years now, and that it im-

proved again significantly for both economies 

in 2022. This year, the actual relative price level 

was lower than the relative price level expected 

based on the given relative productivity level by 

8% in Germany and by 15% in the euro area.

Yet the euro area’s price competitiveness pos-

ition has mostly been more favourable than 

Germany’s since 1999, except in the period 

around the global financial crisis. According to 

the latest data, Germany’s price competitive-

ness position (according to this measure) can 

be considered neutral relative to the rest of the 

euro area in the sense that its relative price 

level compared with the countries of the euro 

area is slightly (around 1%) above the bench-

mark. This may seem surprising at first glance, 

given that the euro area’s relative productivity 

level is lower than Germany’s while their rela-

tive price levels are similarly high. It should be 

remembered, though, that the indicators for 

Germany and the euro area have a different 

trading partner structure altogether, if only be-

cause a number of euro area countries rank 

among Germany’s most important trading 

partners.26

Productivity 
approach-​based 
indicators show 
that German 
and euro area 
price competi-
tiveness has 
been favourable 
for more than a 
decade now 
and improved 
further in 2022

Yet, according 
to this measure, 
Germany’s price 
competitiveness 
position in the 
euro area is cur-
rently neutral

Hourly labour productivity in selected 

countries*

Source: Conference Board – Total Economy Database (TED, April 
2023 update).  * Ratio of real gross domestic product (GDP) to 
total hours worked per year. Real GDP expressed in millions of  
International Dollars (base year 2022), converted using purchas-
ing price parities.

Deutsche Bundesbank

1999 00 05 10 15 20 22

0

10

20

30

40

50

60

70

80

90

e

United States

Euro area

Germany

Japan

China

Price levels in selected countries*

Sources:  IMF  and  World  Economic  Outlook  Database  (May 
2023 update).  * Relative price level  (normalised relative to the 
euro  area).  1 Average  of  the  respective  euro  area  Member 
States’ time series, weighted on the basis of nominal household 
consumption expenditure.

Deutsche Bundesbank

199900 05 10 15 20 22

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0
Euro area1 (normalised to 1)

Germany

United States

Japan

China

24 The results are presented with a focus on 2022, the last 
year of the estimation period. This article refrains from a 
projection using daily nominal exchange rate data as de-
scribed on p. 28 because, given the currently high inflation 
differentials, there is no assurance that disregarding them 
in the short term will remain more or less without effect.
25 See pp. 31-34.
26 A productivity approach-​based indicator that measures 
Germany’s price competitiveness only relative to countries 
from outside the euro area is therefore more comparable 
with the indicator for the euro area because, in this case, 
the partner countries in question are identical and only 
their trade weights differ between the two indicators. An 
indicator of that kind developed for Germany broadly 
matches the indicator for the euro area in terms of both its 
path and its level in 2022.
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In the United States, meanwhile, the price 

competitiveness position as measured by the 

productivity approach has been unfavourable 

since 2015. As a result of the marked real ap-

preciation of the US dollar in 2022, it deterior-

ated again sharply, exceeding its benchmark 

that year by 16%. Given that the productivity 

level there is fairly high, the only possible ex-

planation for this outcome is the relative price 

level in the United States, as described above, 

which is likewise quite high and related to the 

pronounced strength of the US dollar in 2022. 

An exceptionally high relative price level was a 

long-​standing feature of the Japanese econ-

omy in the wake of what has often been 

dubbed an “asset price bubble” at the begin-

ning of the 1990s. However, Japan’s price 

competitiveness has experienced strong trend 

growth over the years, mainly on the back of 

very low inflation rates. The past two years saw 

a strong nominal effective depreciation of the 

yen that provided tailwinds for this upturn. This 

is the backdrop against which Japan’s price 

competitiveness stood well below the bench-

mark in 2022, by just over 12%. China’s price 

competitiveness moved in the opposite direc-

tion to Japan’s, deteriorating rapidly in the 

2007-15 period in particular. The relative price 

level went from neutral in 2005 to around 70% 

above its benchmark in 2022. This also im-

pacted distinctly on the competitiveness pos-

itions of China’s trading partners, because a 

deterioration in the price competitiveness of a 

key trading partner like China for the countries 

under analysis will inevitably entail an improve-

ment in their own price competitiveness.

Many euro area countries’ price competitive-

ness was relatively favourable in 2022, much 

like Germany’s. Only in Finland was it unfavour-

able, whilst it was neutral in countries like Es-

tonia, Ireland, Austria and Latvia. Italy, Spain 

and Lithuania, meanwhile, enjoyed the great-

est competitive edge, each boasting values of 

around 15%. Italy’s price competitiveness 

benefited most in this regard from the fact that 

the country’s relative price level has been de-

clining in relation to the average of the euro 

area countries for around a decade now, and 

currently stands distinctly below that average.27

Price competi-
tiveness position 
in the United 
States, mean-
while, has been 
unfavourable 
since 2015 and 
deteriorated 
again distinctly 
in 2022

Price competi-
tiveness of indi-
vidual euro area 
countries favour-
able for the 
most part in 
2022

Productivity approach-based indicators 

of price competitiveness*

* A positive (negative) deviation implies that price competitive-

ness is unfavourable (favourable).  Results based on an estima-

tion using the correlated random effects model.
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27 In fact, current calculations indicate that Italy’s relative 
price level has been below the euro area average ever since 
the euro area was established. Another reason why the 
current estimate sees Italy’s price competitiveness as com-
paratively favourable is that the elasticity of the price level 
with respect to hourly productivity is now calculated as 
being somewhat lower. As a result, Italy’s relatively low 
productivity no longer has as much of a bearing as in earl-
ier estimates.
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A new estimation method for the productivity approach

In order to empirically determine bench-
mark values for assessing a country’s price 
competitiveness, panel estimation methods 
are generally used. Recent research sug-
gests that the methods typically employed 
in practice produce distorted benchmarks 
and thus distorted estimates of competi-
tiveness. This is because they make assump-
tions about the relationship between real 
exchange rates and their most important 
determinants that are generally not backed 
up by the data.1 In order to avoid these dis-
tortions, the Bundesbank has changed its 
method for calculating these benchmarks 
and now uses a correlated random effects 
(CRE) approach. This panel estimation 
method and the way in which it is applied 
as part of the productivity approach are 
presented below.

In most of the applications, the benchmarks 
are calculated using a fi xed effects estima-
tor. The time series used are demeaned 
over time.2 This type of adjustment is un-
avoidable if real exchange rates are only 
available as indices. Such indices lack level 
information on the underlying relative price 
level series. Thus, in this case, the time ser-
ies do not contain any information that 
would allow for a comparison of individual 
data points across countries – i.e. a cross- 
sectional comparison – and must therefore 
be normalised through demeaning, as men-
tioned above. However, more recent re-
search papers highlight the potential and 
actual high signifi cance of the cross- 
sectional information contained in both the 
relative price levels and their corresponding 
explanatory variables for the estimated rela-
tionship.3 If, however, these variables are 
used for the panel estimation, the question 
arises as to which method is optimal for de-
termining the benchmarks – a question that 

was unresolved in the literature until re-
cently.

In fact, it can be shown that the bench-
marks calculated using conventional panel 
estimation methods – such as pooled OLS, 
fi xed effects, random effects or between ef-
fects  – are often signifi cantly distorted. 
These distortions can be avoided by using a 
CRE model.4 In this context, conventional 
panel estimation methods are restricted 
special cases of the CRE model. The key 
element of these restrictions is that the par-
ameter estimated from the time series vari-
ation must be identical to the parameter 
estimated from the cross- sectional vari-
ation.5 If, however, the assumed restrictions 
are violated by the actual data, the conven-
tional methods produce distorted results for 
the benchmarks. It can thus be demon-
strated that these restrictions are violated in 
several use cases, including the method for 
calculating the equilibrium rate that was 
previously used by the Bundesbank. The 

1 For instance, the panel estimation methods that are 
typically used assume a priori that the real exchange 
rate is only materially infl uenced by how its explana-
tory variables vary over time, and not how they vary 
between countries. However, evidence suggests that 
this assumption is not empirically valid; see Fischer 
(2019). The method presented here is also based on 
this research paper.
2 Examples of this include one of the EBA estimation 
methods used by the International Monetary Fund, see 
Phillips et al. (2013); a method employed by the ECB, 
see Fidora et al. (2017); and the approach used by 
Couharde et al. (2018). In the previous applications 
used by the Bundesbank, too, the benchmarks were 
determined using a panel estimation method with 
fi xed effects; see Deutsche Bundesbank (2013b) and 
Fischer and Hossfeld (2014). However, the previous 
method differs fundamentally from traditional applica-
tions of a fi xed effects estimator in that level data are 
used, which allow the unobserved effect to be as-
signed to the deviation from the benchmark.
3 See Cheung et al. (2007), Fischer and Hossfeld 
(2014), Adler and Grisse (2017), International Monet-
ary Fund (2017) and Berka et al. (2018).
4 The CRE model is based on Mundlak (1978).
5 Alternatively, it can be assumed that one of the two 
coeffi  cients does not differ signifi cantly from zero.
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method for determining the benchmarks 
was therefore switched to using the CRE 
model.

The following panel regression is estimated:

qit = (xit � x̄i)�1,CRE + x̄i�2,CRE

+ !it,CRE

where !it,CRE

= µi,CRE + "it,CRE

or, analogously:

qit = xit�1,CRE + x̄i(�2,CRE � �1,CRE)

+ !it,CRE

where !it,CRE

= µi,CRE + "it,CRE,

where qit is the logarithmic price level (real 
exchange rate) of country i relative to the 
base country at time t and xit represents the 
corresponding logarithmic relative product-
ivity. The variable ⁻xi is the time series aver-
age of xit; µi,CRE is an unobserved country- 
specifi c effect and εit,CRE is the error term.

While the estimated coeffi  cient β̂1,CRE = 
β̂FE captures the effect of the time series 
variation in the data and thus corresponds 
to the fi xed effects estimator β̂FE, the coef-
fi cient β̂2,CRE = β̂BE represents the effect of 
the cross- sectional variation in the data and 
thus corresponds to the between effects 
estimator β̂BE.6 These coeffi  cients can be 
interpreted as elasticities of the price level 
with respect to productivity because both 
the dependent and explanatory variables 
are logarithmic variables. Here, it is as-
sumed that these elasticities are the same 
across all of the countries included in the 
panel.

The estimated elasticities are then used to 
adjust the relative price levels for the impact 
of relative productivity levels. However, in 
order to determine representative bench-
marks, all of the variables must fi rst be 

placed in a multilateral context. To this end, 
the weighted average of the partner coun-
tries is subtracted from the logarithmic rela-
tive price level of country i:

q̃it = qit �
NX

j=1

wijqjt,

where wii = 0 and ∑N
j=1 wij = 1. The prod-

uctivity level ~xit is analogous to the value of 
xit normalised vis- à- vis the partner coun-
tries. The multilateral benchmark for the 
relative price level ~q*

it is then determined 
using the estimated elasticities as follows:

q̃⇤it = (x̃it � ¯̃xit)�̂1,CRE + ¯̃xit�̂2,CRE

or, analogously:

q̃⇤it = x̃it�̂1,CRE + ¯̃xit(�̂2,CRE � �̂1,CRE).

Finally, the deviation of the multilateral nor-
malised price level ~qit from its benchmark   
~q*
it is calculated as:

d̃it = q̃it � q̃⇤it.

If 
~dit is equal (or close) to zero, the price 

level in country i relative to the price levels 
in its partner countries corresponds 
(roughly) to the equilibrium level that would 
be expected based on its level of relative 
productivity. This would mean that the price 
competitiveness position of that particular 
country would be considered neutral. By 
contrast, its price competitiveness position 
would be considered unfavourable in the 
case of positive deviations from the bench-
mark (meaning an excessively high relative 
price level) and favourable in the case of 
negative deviations.7

6 Specifi cally, the fi rst coeffi  cient β̂1,CRE = β̂FE captures 
the within- group variation.
7 For the extrapolation in the third step of the prod-
uctivity approach, it should be noted that logically only 
the coeffi  cient β̂1,CRE is used when employing the CRE 
approach.
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The table above summarises the key results 
for the euro area, Germany, the United 
States, Japan and China obtained from the 
productivity approach using the CRE model. 
Section a) fi rst documents the elasticities re-
sulting from the estimation of the equa-
tions described above. The estimations are 
based on annual data for the period from 
1980 to 2022.8 The fi rst coeffi  cient of the 
CRE model β̂1,CRE = β̂BE indicates an esti-
mated elasticity of 0.20. The infl uence of 
relative productivity on the relative price 
level over time is thus relatively small for 
any given country.

The second coeffi  cient of the CRE model 
β̂2,CRE = β̂BE produces a fairly high elasti-
city of 0.42. The infl uence of relative prod-
uctivity on the relative price level is there-
fore more than twice as large in a cross- 
country comparison as it is over time. Ac-
cordingly, the result of a Hausman test in 
section b) also suggests that the two coeffi  -
cients β̂1,CRE and β̂2,CRE are signifi cantly dif-
ferent. This means that the restrictions as-
sumed when using conventional panel esti-

mation methods are violated by the data, 
and the benchmarks calculated based on 
those estimators are correspondingly dis-
torted.

Examples of the distortions resulting from 
the use of conventional panel estimation 
methods are shown in section c). The fi rst 
column shows the price competitiveness 
position calculated for selected countries 
for 2022 on the basis of the fi xed effects 
estimator (FE,ω) and the second column 
shows the results of the between effects 

8 The data are not available for all of the countries 
under review from 1980 or, in some cases, are not 
taken into account until a later date for economic rea-
sons. For instance, all of the post- communist transition 
countries are only included in the panel from 1995 on-
wards because market mechanisms in those countries 
were not relevant for price formation until the 1990s. 
Argentina, Brazil and Turkey, which had to contend 
with hyperinfl ation and the associated sharp depreci-
ation of their national currencies in the 1980s, are also 
not included until 1995 onwards.

Estimated values for coeffi  cients and the price competitiveness of selected 
 countries o

 

a) Estimated elasticity

Estimator β̂1,CRE = β̂FE β̂2,CRE = β̂BE β̂2,CRE – β̂1,CRE

Elasticity 0.20** 0.42*** 0.22**

b) Hausman test H0: β̂2,CRE – β̂1,CRE = 0
Hausman (χ2

1) 5.39**

c) Price competitiveness position calculated for 2022 (%)

Estimation method FE,ω BE,ω CRE,ω
Euro area 0.4 – 10.1 – 14.7
Germany 3.3 –  6.0 –  8.3
United States 35.9 18.9 16.8
Japan – 0.8 –  7.0 – 12.7
China 18.0 55.4 71.3

o Notes: Panel estimators: CRE: Correlated random effects; FE: Fixed effects; BE: Between effects. *** denotes signifi cance 
at the 1% level based on robust variances. ** denotes signifi cance at the 5% level based on robust variances. Price competitive-
ness is shown as a percentage deviation from the respective benchmark value. The unobserved country-specifi c effect µi,CRE is 
considered part of the imbalance, i.e. part of the deviation from the benchmark value. A positive value corresponds to an un-
favourable competitiveness position. A negative value corresponds to a favourable competitiveness position. A value close to 
zero corresponds to a neutral competitiveness position.
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Conclusion

The existing body of analytical work shows that 

the price competitiveness position of Germany 

and the euro area can currently be regarded as 

favourable. That has been the case for more 

than a decade now. The year 2022 saw the 

price competitiveness of Germany and the euro 

area improve again noticeably, mainly because 

of the weakness of the effective euro. Con-

versely, the analyses suggest that the price 

competitiveness of major trading partners of 

Germany and the euro area, such as that of the 

United States and China, could be considered 

unfavourable in 2022.

As far as individual euro area countries’ price 

competitiveness relative to the rest of the euro 

area is concerned, quite a few countries experi-

enced intra-​year shifts in 2022 of a kind not 

seen since the euro was introduced. This is be-

cause the high inflation rates were also accom-

panied by high inflation differentials across 

euro area countries which impacted on their 

price competitiveness depending on the coun-

try’s trade structure. For example, the price 

competitiveness of manufacturers from coun-

tries where inflation rates were low relative to 

their trading partners benefited, while that of 

relatively high-​inflation countries was hurt, in 

some cases significantly. Germany’s price com-

petitiveness was affected only very marginally 

by shifts of that kind, though. Calculated only 

relative to the partner countries in the euro 

area, the indicator that takes relative productiv-

ity levels into account suggests that Germany’s 

competitiveness position was neutral in 2022.

Alongside movements in nominal exchange 

rates, changes in relative energy prices also 

played an important role in the aforementioned 

shifts in price competitiveness in 2022. In this 

context, a price competitiveness indicator cal-

culated on the basis of deflators of total sales 

has proved superior to other indicators. This is 

because deflators of total sales also take prices 

Price competi-
tiveness of Ger-
many and euro 
area favourable 
at present and 
improved yet 
again in 2022

Considerable 
shifts in price 
competitiveness 
in 2022 due to 
high inflation 
differentials 
across euro area 
countries

In an environ-
ment of highly 
volatile energy 
prices, price 
competitiveness 
indicators based 
on deflators of 
total sales are 
superior

estimator (BE,ω).9 The fi nal column shows 
the results of the CRE model (CRE,ω) and 
thus the undistorted estimation results for 
the respective competitiveness positions.

Overall, it should be noted that, compared 
with the benchmarks calculated using the 
CRE model, the benchmarks from the fi xed 
effects estimator are more distorted than 
those from the between effects estimator. 
The deviation of 53.3  percentage points 
from the result of the CRE model in the case 
of China is particularly large. By contrast, 
Germany exhibits the smallest deviations, 
followed by Japan. Furthermore, depending 
on the estimation method used, the calcu-
lated price competitiveness position may 
even be reversed. For example, the fi xed ef-
fects model tends to consider Germany’s 
price competitiveness position to be un-
favourable, while the undistorted result of 

the CRE model suggests that Germany has 
a favourable competitiveness position.

The benchmarks calculated for China are 
especially striking. In particular, the use of 
the CRE model leads to an exceptionally un-
favourable assessment of China’s price 
competitiveness. However, if the countries 
under review have an important trading 
partner, such as China, with a particularly 
unfavourable price competitiveness position, 
this implies that those respective countries 
have a better competitiveness position. This 
is refl ected in the results for the remaining 
countries.

9 ω indicates that the price competitiveness position is 
derived from the sum of the unobserved country- 
specifi c effect µi,CRE and the error term εit,CRE. Such an 
approach results when the equilibrium rate is defi ned 
as the expected value of the real exchange rate condi-
tioned on the fundamental variables (relative product-
ivity in this case).
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of imported intermediate inputs, which also in-

clude energy imports, into account.

Despite what is currently a favourable assess-

ment overall of Germany’s price competitive-

ness position, the dislocations experienced not-

ably last year in energy markets show that Ger-

many’s competitiveness position is also facing 

challenges. There are justified concerns that, all 

other things being equal, the persistently high 

relative energy prices are likely to have weak-

ened Germany’s international competitiveness 

in the energy-​intensive production space, even 

if this has barely been reflected so far by 

changes in macroeconomic price competitive-

ness.28 Whilst it is true that price competitive-

ness is just one of many factors that has a bear-

ing on economic growth, an energy price per-

sistently well above pre-​crisis levels is likely to 

be an intermittent drag on the growth path of 

Germany’s potential output. Higher energy 

costs weaken productivity because more ex-

pensive energy inputs are needed to produce 

the same value added. In addition, energy-​

intensive property, plant and equipment would 

need to be written down.29 Overall, in that kind 

of scenario of energy prices persisting at high 

levels relative to abroad, it stands to reason 

that both the relative price level and the rela-

tive productivity level would shift to the detri-

ment of Germany, potentially diminishing Ger-

many’s price competitiveness as a result. The 

price competitiveness of energy-​intensive firms 

has already deteriorated significantly. Govern-

ment policies can help maintain Germany’s 

price competitiveness by creating the right 

framework conditions and thus, for example, 

promoting efficiency gains and security in the 

supply of energy.30

Germany’s inter-
national price 
competitiveness 
facing 
challenges
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