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Abstract 

This paper studies the persistent producer price inflation differentials within the European 
Monetary Union. By applying a decomposition procedure within the input-output framework, the 
drivers of sectoral producer price inflation in a representative sample of member states are re-
vealed. We find that in the pre-crisis period (2001-2008) the inflation differentials in manufactur-
ing and market services of all countries vis-à-vis Germany were consistently positive resulting in a 
loss of price competitiveness for all economies. Manufacturing and market service sectors of 
many countries continued to lose price competitiveness, though to a lesser extent, also during the 
crisis period (2009-2014). We observe that differences in unit labour cost developments across 
countries constitute an important driver, especially in the pre-crisis period. Other drivers, such as 
import costs, intermediate input costs and operating surpluses also contribute, in particular dur-
ing the crisis period. 
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I. Introduction 

Diverging competitiveness between the North and South of Europe after the introduction of the 
single currency in 1999 is at the heart of the discussion about the origins of the Eurozone crisis 
(see Johnston and Regan, 2016; Nölke, 2016; Höpner and Lutter, 2018). The conventional 
wisdom is that the crisis has been driven, in part at least, by competitiveness losses in periphery 
countries, which led to unsustainable current account imbalances (Wyplosz, 2013; Storm and 
Naastepad, 2015).3 Different concepts and measures of competitiveness exist and are applied in 
the economic literature. The above cited literature largely focuses on comparisons of unit labour 
cost developments as a measure of price competitiveness but does not take into account the de-
velopment of other production costs, such as intermediate input unit costs, import unit costs, as 
well as unit profits and unit taxes, which are, taken together, by far the largest determinants of 
producer prices (i.e. gross output prices). Furthermore, only direct unit labour costs, but not the 
indirect labour costs contained in intermediate goods, are considered in the literature. Other 
measures of international price competitiveness, based e.g. on indicators of export prices, pro-
ducer prices of the manufacturing sector, consumer prices and GDP deflators, suffer from mis-
leading coverage of sectors or incomplete coverage of production costs (see Fischer et al., 2018). 

The aim of this paper is to analyse i) the persistence and ii) the drivers of producer price inflation 
differentials for a sample of member states of the European Monetary Union (EMU) between 
2000 and 2014. In a currency union, different developments in producer prices/price competi-
tiveness among member states constitute a major challenge for monetary policy-making. Absent 
the possibility of adjusting nominal exchange rates (revaluing national currencies) and national 
inflation targeting, movements in bilateral real exchange rates of EMU member states follow the 
path of inflation differentials. As such, inflation differentials play an important role for 
equilibrium, stability and relative competitiveness among EMU member states. Diverging and 
persistent differences in price competitiveness can have detrimental effects on the process of 
European integration. 

Contrary to the previous literature focusing on consumer price inflation differentials in the EMU, 
reviewed by de Haan (2010), we focus on producer prices dealing more closely with the competi-
tiveness of producers than the consumer price approach (for details see section II). Calculating 
inflation differentials based on gross output price deflators, which is rarely done, enables us to 
cover the broadest range of production costs, including intermediate input unit costs, import unit 
costs, unit profits and unit taxes. In addition, the period of investigation is extended to the years 
after the financial crisis. 

The main novelty of our approach to analyse inflation differentials is that it is based on the 
Leontief input-output model (Leontief, 1951) and the structural decomposition analysis (SDA) 
approach developed by Fujikawa et al. (1995) and Fujikawa and Milana (2002). Building on 
national industry accounting identities as well as the Leontief input-output price model allows us 
i) to identify the drivers of producer price inflation differentials on an industry-level and ii) to 
explicitly model indirect unit costs, i.e. the primary input costs contained in intermediate goods. 

 
3  Whether or not losses in competitiveness of some EMU countries are the cause or just a symptom of the Euro 

zone crisis is disputed and is beyond the scope of this paper. 
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Conducting such an analysis on an industry-level is of particular importance for two reasons. 
First, the evolution of prices in the non-traded goods sector has little to say about external 
competitiveness and a distinction between tradable and non-tradable sectors is needed to draw 
the right conclusions. Second, national economies have differing industrial compositions and may 
compete successfully in one industry while performing not so well in others. 

In addition, the methodological section of this paper provides a conceptual link between two 
strands of literature: growth accounting (GA) and structural decomposition analysis (SDA). GA 
and SDA have been often used to decompose output changes (economic growth) between two 
or more years into different components, such as growth rates of inputs and total factor produc-
tivity growth in the case of GA (see e.g. Hulten, 2010) or productivity changes, structural changes 
and final demand changes in the case of SDA (see e.g. Rose and Casler, 1995). However, the ap-
plication of these methods to decompose price changes (inflation) is seldom (c.f. section II), and 
our study is the first comprehensive attempt to apply these methodologies to decompose infla-
tion differentials. 

Our analysis is based on extensive input-output tables combined with detailed socio-economic 
accounts for the period 2000-2014 taken from the World Input-Output Database (see Timmer et 
al., 2016). Inflation differentials are calculated for Austria, Belgium, Estonia, France, Greece, 
Italy, Netherlands, Portugal and Slovenia relative to Germany (details on sample selection are 
provided in section III). For the presentation of the results, we divide the observation period into 
two sub-periods: the 8-years period before the financial and economic crisis (2000 to 2008) and 
the 6-years period during the financial and economic crisis (2008 to 2014). Since speaking of 
inflation or inflation differentials for a certain year usually implies a comparison of prices for that 
year with prices of the previous year, from now on, we denote the two sub-periods by 2001 to 
2008 and 2009 to 2014. Furthermore, we group the sectors into four broad categories – 
manufacturing, market services, non-market services and others. Since we are mainly interested in 
international price competition, the results section focuses on inflation differentials in the 
tradable goods sectors covering manufacturing and market services.  

We find that in the pre-crisis period (2001-2008) the inflation differentials in manufacturing and 
market services of all countries vis-à-vis Germany were consistently positive resulting in a loss of 
price competitiveness for all economies. Manufacturing and market service sectors of many 
countries continued to lose price competitiveness vis-à-vis Germany, though to a lesser extent, 
also during the crisis period (2009-2014). The drivers of inflation differentials across countries are 
quite heterogeneous. Though, we observe that differences in unit labour cost developments 
across countries constitute an important driver, especially in the pre-crisis period. Other drivers, 
such as diverging developments in import unit costs, intermediate input unit costs and unit oper-
ating surpluses, are not negligible and are of particular importance during the crisis period. 

The remainder of the paper is structured as follows: section II provides a brief literature review 
and section III discusses the methodological approach. Section IV presents the data base and 
section V provides the empirical results for selected EMU countries. Finally, section VI summa-
rizes our findings and draws conclusions. 
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II. Literature Review 

A number of studies have analysed the size and persistence of inflation differentials in the EMU, 
mainly motivated by the importance of inflation differentials for the long-term stability of a cur-
rency union and the main objective of the European Central Bank (ECB) to secure stability of 
consumer prices (e.g., Honohan and Lane 2003; Altissimo et al., 2005; Hofmann and 
Remsperger, 2005; Angeloni and Ehrmann, 2007; Busetti et al., 2007; Egert, 2007; Aldasoro and 
Žďárek, 2009; Andersson et al., 2009; Beck et al., 2009; Lagoa, 2017). An excellent review of this 
literature can be found in de Haan (2010). However, when measures of external price competi-
tiveness are required real exchange rates based on consumer price indices (CPIs) have several 
drawbacks. First, CPIs do not cover prices of capital goods and intermediate input goods. While 
the former constitute a major part of foreign trade the latter are a major cost component of pro-
duction. Second, CPIs cover prices of non-tradable consumer goods which do not compete with 
comparable goods from foreign providers (Fischer et al., 2018). Moreover, consumer prices can 
be distorted due to taxes and subsidies. 

The methodological framework for studying inflation differentials in this paper is based on the 
Leontief input-output model (Leontief, 1951) and the SDA approach developed by Fujikawa et 
al. (1995) and Fujikawa and Milana (2002). Fujikawa and Milana (2002) decompose sectoral out-
put price gaps between Japan and China into differences in intermediate input unit costs, differ-
ences in labour unit costs, differences in capital unit costs and unit costs of other primary inputs. 
The unit cost components of intermediate inputs, labour and capital are further decomposed into 
productivity and price components, e.g. differences in unit labour costs between Japan and China 
are decomposed into differences in labour productivity and wages. Not only the direct effects of 
differences in prices and productivities of factors of production but also the indirect effects – 
primary input prices and productivities embedded in prices of intermediate inputs sourced from 
upstream sectors – are considered explicitly. 

We modify the decomposition of Fujikawa and Milana (2002) in order to decompose price 
changes (inflation rates) of single countries over time instead of comparing price gaps between 
countries. Subtracting the time series of inflation of one country from the times series of inflation 
of the reference country, i.e. Germany, gives the inflation differential and the corresponding de-
composition. Our framework goes beyond that of Fujikawa and Milana (2002) by explicitly con-
sidering drivers of inflation differentials such as different developments in unit costs of imported 
intermediate inputs as well as different developments in unit operating surpluses, unit consump-
tion of fixed capital and unit taxes less subsidies.  

Decomposition approaches for the analysis of inflation and competitiveness are, of course, not 
new and have occasionally been used on a macroeconomic and sectoral level: Our approach is 
closely related to an approach called “price analysis” introduced by De Boer and van Tuinen 
(1979), Donkers (1982), Donkers and van der Zwan (1986) which is also based on the Leontief 
input-output price model and includes the indirect effects from upstream sectors. Similar to the 
above presented model it takes into account the relationship between changes in output prices 
and in unit costs of inputs. The main target of this initiative was to provide sectoral price statis-
tics for the Netherlands both as an “intermediate input” for the compilation of other statistics 
and as a “final product”. The systems of price analysis comprise a decomposition of price chang-
es of various aggregates (total final demand and its categories, industry output) according to the 
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direct and indirect influences of price changes of production factors and changes in production 
structure. The unit input cost developments are considered as price developments of inputs ad-
justed for productivity changes. 

A similar approach, motivated by the broad subject of cost-push inflation and related to the de-
composition of wholesale price indexes, has also been presented by Nordhaus and Shoven 
(1977). These authors devise modifications of the input-output price model that not only consid-
er prices of primary inputs as exogenous but also those of selected intermediate inputs, in par-
ticular raw materials (e.g. agricultural commodities, forest products, crude oil). Marczewski (1978) 
provides a framework based on national accounting data to decompose inflationary gaps, defined 
as the difference between the nominal and the real growth of national accounting aggregates (e.g. 
GDP plus imports), to analyse the inflationary process in France during the period 1966 to 1976. 

Meyler (2001) uses an inflation accounting approach to examine the relative contribution of la-
bour costs, profits and indirect taxation to the evolution of the euro area GDP deflator over the 
period 1960-2000. A series of reports of the ECB (2003, 2005, 2006, and 2008) decompose 
growth rates of final demand deflators and GDP deflators and, respectively, the differentials in 
these indicators of member countries relative to the euro area average. Based on national ac-
counts they attribute the inflation differentials to changes in unit costs (further decomposed into 
price and productivity components) of production factors (e.g., labour and capital). 

III. The method of price analysis 

Our method of price analysis is very close to the one developed by Fujikawa et al. (1995) and 
Fujikawa and Milana (2002). It is based on the Leontief price model (Leontief, 1951) and a struc-
tural decomposition analysis (SDA). In empirical applications structural decomposition analysis is 
often introduced in an ad-hoc manner as a sequence of static comparisons or developed with the 
help of the theoretical perspective of index theory. In the following we develop the concept of 
price accounting according to its close analogy to growth accounting (see also Fujikawa et al., 
1995). 

Growth accounting is, at least to economists, a well-known procedure to measure the contribu-
tion of different factors to economic growth and to compute the rate of technological progress, 
measured as a residual, in an economy. As clarified by e.g. Hulten (2010) “Growth accounts are a 
natural by-product of the basic national-accounting identity.” As shown by Jorgenson and 
Griliches (1967) as well as Hsieh (2002), the primal and the dual measure of total factor produc-
tivity growth (Solow, 1957) – also known as Solow-residual – can be derived from the national 
income accounting identity, stating that aggregate output (income) is equal to the payments to the 
factors of production, e.g. capital and labour. 

The point is, that neither assumptions about the existence or the form of a production function, 
nor assumptions about the relationship between factor prices and their social marginal products, 
are necessary for growth accounting. The nature of growth accounting can be purely empirical 
and atheoretical. The main contribution of Solow (1957) was the explicit integration of economic 
theory into such calculations (Griliches, 1996) by i) introducing a production function with con-
stant returns to scale, ii) assuming that factors are paid their marginal products and iii) that factor 
shares are roughly constant. Instead of deriving a measure of productivity growth from the ac-
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counting identity, Solow (1957) derives its measure from a Cobb-Douglas production function by 
assuming a neoclassical theory of income distribution. However, as argued by McCombie (2000), 
the Cobb-Douglas production function, by using the aforementioned assumptions, can be shown 
to be nothing more than a power function approximation of the linear accounting identity.  

Growth accounting is widely applied by economists and generally accepted among them as a 
method for assessing the contribution of different factors to output growth; no matter if output 
is measured as value added or as gross output. However, such calculations can not only be ap-
plied to output growth but also to price changes serving as a means to assess the contribution of 
different factors to inflation, which can be measured, e.g., as the growth rate of a value added 
deflator or a gross output deflator. Since this study analyses inflation on a sectoral level, we con-
sider gross output as the appropriate measure of output (Hulten, 2010) and start with the follow-
ing industry (or company) accounting identity: 𝑝௜(𝑡)𝑋௜(𝑡) = 𝑤௜(𝑡)𝐿௜(𝑡) + 𝑟௜(𝑡)𝐾௜(𝑡) + ∑ 𝑝௝௜௡௝ୀଵ (𝑡)𝑍௝௜(𝑡) + ∑ ∑ 𝑝௛௝௜௡௝ୀଵ (𝑡)𝑀௛௝௜(𝑡)௚௛ୀଶ   (1) 

This equation goes beyond the usual growth accounting framework in that it explicitly discerns 
between domestic intermediate inputs (inputs from country ℎ = 1) and imported intermediate 
inputs (inputs from country ℎ = 2, … , 𝑔). The subscript 𝑖 = 1, … , 𝑛 represents sectors. The val-
ue of sectoral gross output (=total input costs) is given by the price of gross output, 𝑝௜, multi-
plied by the quantity of gross output, 𝑋௜. Furthermore, 𝑤௜ is the price of labour (wage), 𝑟௜ is the 
rental price of capital, 𝐿௜  is the quantity of labour and 𝐾௜, is the quantity of capital. Labour (capi-
tal) compensation is 𝑤௜𝐿௜ (𝑟௜𝐾௜). Sectoral value added is the sum of labour and capital compensa-
tion. The value of gross output of sector 𝑖 exceeds the value of sectoral value added, 𝑤௜𝐿௜ + 𝑟௜𝐾௜, by the value of intermediate inputs purchased from domestic or foreign sources, a distinc-
tion which has been made explicit by introducing two different terms in the equation. Domestic 
intermediate inputs (i.e., inputs from country ℎ = 1) are given by 𝑍௝௜ where 𝑗 denotes the selling 
sector of the input.  Prices of domestic intermediate inputs of sector 𝑗 possibly vary according to 
buying sector 𝑖 and, therefore, are denoted by 𝑝௝௜. Imported intermediate inputs sourced by sec-
tor 𝑖 from sector 𝑗 in country ℎ are given by 𝑀௛௝௜ and carry prices 𝑝௛௝௜. Note that 𝑝௜, 𝑝௝௜ and 𝑝௛௝௜ are different variables, thus avoiding any implicit assumption of homogenous prices at this 
point. 

Dividing by the quantity of gross output 𝑋௜ on both sides of equation (1) leads us to the price 
equation (2) which states that the output price of sector 𝑖 is given by its average costs, including 
labour costs per unit of output (unit labour costs), capital costs per unit of output4, plus expendi-
tures for intermediate inputs per unit of output. 𝑝௜(𝑡) = 𝑤௜(𝑡)𝑙௜(𝑡) + 𝑟௜(𝑡)𝑘௜(𝑡) + ∑ 𝑝௝௜(𝑡)௡௝ୀଵ 𝑧௝௜(𝑡) + ∑ ∑ 𝑝௛௝௜௡௝ୀଵ (𝑡)𝑚௛௝௜(𝑡)௚௛ୀଶ  (2) 

Here, 𝑙௜ = 𝐿௜/𝑋௜ describes how much labour (e.g. hours) is needed for the production of one 
unit of gross output in sector 𝑖. The labour requirement coefficient, 𝑙௜ , is equivalent to the inverse 

 
4  Capital costs per unit of output may include depreciation of capital but also industry operating surplus per unit of 

output, which can be considered as costs from a macroeconomic perspective, since they drive up industry prices. 
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of labour productivity. Similarly, 𝑘௜ = 𝐾௜/𝑋௜, 𝑧௝௜ = 𝑍௝௜/𝑋௜ and 𝑚௛௝௜ = 𝑀௛௝௜/𝑋௜ describe how 
much capital, how many units of domestic intermediate input 𝑗 and how many units of imported 
input 𝑗 from country ℎ are needed for the production of one unit of gross output in sector 𝑖, 
respectively. Hence, 𝑘௜ represents the capital requirement coefficient and 𝑧௝௜ and 𝑚௛௝௜ denote 
domestic and imported intermediate input coefficients, which are the inverse of the capital 
productivity and the intermediate input productivities, respectively. 

Differentiating 𝑝௜(𝑡) with respect to time gives the time derivatives, given by equation (3), where 
the dot is used to denote the time derivative. The time derivative of gross output price is a 
weighted sum of the time derivatives of labour price (=wages), labour requirements, capital price, 
capital requirements, domestic intermediate input prices, domestic intermediate input require-
ments, imported intermediate input prices and imported intermediate input requirements, where 
the weights are either input requirements for price change components and prices for the input 
requirement change components. Hence, equation (3) allows assessing the contribution of input 
price changes and input requirement changes (or input productivity changes) to price changes.5 డ௣೔(௧)డ௧ = 𝑝ప̇(𝑡) = 𝑤̇௜(𝑡)𝑙௜(𝑡) + 𝑤௜(𝑡)𝑙௜̇(𝑡) + 𝑟̇௜(𝑡)𝑘௜(𝑡) + 𝑟௜(𝑡)𝑘̇௜(𝑡) + ∑ 𝑝̇௝௜(𝑡)𝑧௝௜(𝑡)  + ௡௝ୀଵ   

 ∑ 𝑝௝௜(𝑡)𝑧̇௝௜(𝑡)  + ௡௝ୀଵ ∑ ∑ 𝑝̇௛௝ (𝑡)𝑚௛௝௜(𝑡)  + ௡௝ୀଵ   ௚௛ୀଶ ∑ ∑ 𝑝௛௝௜(𝑡)𝑚̇௛௝௜(𝑡) ௡௝ୀଵ  ௚௛ୀଶ  (3) 

Adding up the terms which capture the contribution of labour price changes (first term on the 
right-hand side) and the contribution of labour requirement changes (second term on the right-
hand side) to price changes gives the contribution of changes in nominal unit labour costs to 
gross output price change. Similarly, we can assess the contribution of the change of nominal unit 
capital costs and the change of nominal unit intermediate input costs to price changes by adding 
up the terms which capture price change and requirement change of the respective inputs. 

Further dividing (3) by 𝑝௜(𝑡) leads to an accounting equation of the growth rate (inflation rate) of 
gross output prices of sector 𝑖: 
డ௣೔(௧)డ௧ ଵ௣೔(௧) = డ ୪ ൫௣೔(௧)൯డ௧ = ௣ഢ̇(௧)௣೔(௧) = ௪ഢ̇ (௧)௪೔(௧) 𝑠௅೔(𝑡) + ௟ഢ̇(௧)௟೔(௧) 𝑠௅೔(𝑡) + ௥ഢ̇(௧)௥೔(௧) 𝑠௄೔(𝑡) + ௞ഢ̇(௧)௞೔(௧) 𝑠௄೔(𝑡)  

 + ∑ ௣ണഢ̇ (௧)௣ೕ೔(௧) 𝑠௝೔(t) +  ∑ ௭ണഢ̇ (௧)௭ೕ೔(௧) 𝑠௝೔(t) + ௭௝ୀଵ௡௝ୀଵ   

 + ∑ ∑ ௣೓ണഢ̇ (௧)௣೓ೕ೔(௧) 𝑠௛௝೔(t) + ௡௝ୀଵ௚௛ୀଶ ∑ ∑ ௠೓ണഢ̇ (௧)௠೓ೕ೔(௧) 𝑠௛௝೔(t)௡௝ୀଵ௚௛ୀଶ  (4) 

where 𝑠௅೔, 𝑠௄೔ , 𝑠௝௜ , and 𝑠௛௝௜ are the share of labour cost in the value of gross output of sector 𝑖, (𝑤௜𝑙௜ 𝑝௜⁄ ), the share of capital cost in the value of gross output of sector 𝑖, (𝑟௜𝑘௜ 𝑝௜⁄ ), the share 
of the cost of domestic intermediate input 𝑗 in the value of gross output of sector 𝑖, (𝑝௝௜𝑧௝௜ 𝑝௜⁄ ), 

 
5  By differentiating between domestic and foreign intermediate inputs we can assess the contribution of import price 

change and import productivity change on price change. This allows distinguishing between home-made inflation 
and imported inflation. 
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and the share of the cost of imported intermediate input 𝑗 imported from country ℎ in the value 
of gross output of sector 𝑖, (𝑝௛௝ 𝑚௛௝௜ 𝑝௜⁄ ), respectively. 

Equation (4) shows that the growth rate (inflation rate) of gross output price is a weighted sum of 
the growth rate of labour price, the growth rate of capital price, and the growth rates of 
(domestic and imported) intermediate input prices, as well as the growth rate of labour 
requirement, the growth rate of capital requirement, and the growth rates of (domestic and 
imported) intermediate input requirements. Here, the weights for the growth rates of these 
variables are their respective value shares in gross output. Equation (4) allows assessing the 
contribution of input price growth and input requirement growth (or input productivity growth) 
to the inflation rate. 

Equation (3) and (4) are denoted in continuous time. Since national accounting data is collected 
and reported in discrete-time applying decomposition (3) and (4) requires discrete approxima-
tions.6 Integrating both sides of equation (3) from period 𝑡 to period 𝑡 + 1 yields a 
decomposition of the price change from period 0 to period 1 for sector 𝑖, 𝑝௜(𝑡 + 1) − 𝑝௜(𝑡), for 
which an exact discrete-time approximation introduced by Bennet (1920) exists, see Fujikawa et 
al. (1995). Integrating both sides of equation (4) from period 𝑡 to period 𝑡 + 1 yields a 
decomposition of the price growth from period 0 to period 1 for sector 1, ln(𝑝௜(𝑡 + 1)) −ln(𝑝௜(𝑡)), for which a good discrete-time approximation can be formulated by Törnqvist indices, 
see Fujikawa et al. (1995). Since the discrete-time approximation by Törnqvist indices is not exact 
and an approximation error remains (see e.g. Trivedi, 1981), we decide to rely on Bennet’s 
discrete-time approximation: ∆𝑝௜ = ∆𝑤௜Θ𝑙௜ + Θ𝑤௜∆𝑙௜ + ∆𝑟௜Θ𝑘௜ + Θ𝑟௜∆𝑘௜ + ∑ ∆𝑝௝௜Θ𝑧௝௜௡௝ୀଵ +  ∑ Θ𝑝௝௜∆𝑧௝௜௡௝ୀଵ   

 + ∑ ∑ ∆𝑝௛௝௜Θ𝑚௛௝௜௡௝ୀଵ௚௛ୀଶ + ∑ ∑ Θ𝑝௛௝௜∆𝑚௛௝௜௡௝ୀଵ௚௛ୀଶ     (5) 

With the switching over to a discrete time framework we have found it useful to introduce sever-
al notational simplifications. The difference operator ∆ denotes taking the difference of a variable 
between period 𝑡 and 𝑡 + 1, e.g., ∆𝑝௜ = 𝑝௜(𝑡 + 1) − 𝑝௜(𝑡). The averaging operator Θ denotes 

the average of a variable observed at period 𝑡 and 𝑡 + 1, e.g, Θ𝑙௜ = ଵଶ 𝑙௜(𝑡) + ଵଶ 𝑙௜(𝑡 + 1). Fur-
thermore, from now on we drop the time variable and any observed variable is either assumed to 
be observed at period 𝑡 or as implied by the used operator. Note that in equation (5) the input 
price changes are weighted by an average of the respective input requirements of period 𝑡 and 𝑡 + 1. And the weights of the input requirement changes are an average of the respective input 
prices from period 𝑡 and 𝑡 + 1. 

 
6  We would like to note that equation (5) can be also derived from equation (2) by directly applying the Bennet 

identity (see e.g. Balk, 2008, expression (6.65)). However, we want to emphasize the analogy of the seldomly 
applied and largely forgotten price growth accounting framework with the commonly known and widely applied 
output growth accounting theory (see Solow, 1957). Since the output growth-accounting theory is formulated in 
continuous time and operationalized by using discrete-time approximations we rely on the derivation of formula 
(5) via formula (3) and (4). In addition, we believe that this derivation eases the reader to understand that the price 
growth accounting framework can equally be formulated as a structural decomposition model. 
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In order to make the notation even more compact, we translate equation (5) into matrix notation. 
For that, all primary input requirement coefficients, 𝑙௜, 𝑘௜ and 𝑚௛௝௜  are collected in primary input 
coefficient matrix 𝐷, the prices associated with primary inputs in vector 𝑣, all intermediate input 
coefficients 𝑧௝௜ are collected in intermediate domestic input coefficients 𝐴 and the prices associat-
ed with intermediate inputs in matrix 𝑃. Thus, the vector of price changes ∆𝑝 and its decomposi-
tion can be written in matrix notation as follows: ∆𝑝 = ∆𝑣Θ𝐷 + Θ𝑣∆𝐷 + 𝑒(∆𝑃 ⊙ Θ𝐴) + 𝑒(Θ𝑃 ⊙ ∆𝐴)  (6) 

Here, 𝑒 is a 𝑛-order summation row-vector, i.e. a row-vector of ones, and ⊙ denotes the ele-
mentwise multiplication of matrices. The use of that particular notation is necessary, because, 
until now, we have been avoiding the assumption of homogenous prices and allow for different 
intermediate input prices across producing sectors, 𝑝௝భ௜ ≠ 𝑝௝మ௜ for 𝑗ଵ ≠ 𝑗ଶ. However, for the sake 
of simplicity, in the following we can make this assumption and assume 𝑝௝௜ = 𝑞௜ for all 𝑗. Note, 
however, that this implies only a partial homogeneity of prices as we do not assume that 𝑝 = 𝑞. 
After this simplification the accounting equation reads: ∆𝑝 = ∆𝑣Θ𝐷 + Θ𝑣∆𝐷 + ∆𝑞Θ𝐴 + Θ𝑞∆𝐴  (7) 

where 𝑞 is a 𝑛-order row vector of domestic intermediate input prices.  

The organisation of the primary input coefficients and corresponding prices can be done in the 
most general way, assuming both sector-specific primary input requirements and prices, e.g. sec-
tor-specific wages. Then, 𝐷 is a 𝑜𝑛 × 𝑛-matrix containing the sector-specific primary input coef-
ficients and consists of 𝑜 diagonal submatrices with dimension 𝑛 × 𝑛. The first diagonal subma-
trix in 𝐷 contains the sector-specific input requirements of primary input 1 and the last diagonal 
submatrix of 𝐷 covers the sector-specific input requirements of primary input 𝑜.  

Equation (7) shows that (the vector of) price changes ∆𝑝 can be decomposed into components 
representing i) the direct effects of the changes of primary input prices, ii) the direct effect of 
changes of primary input requirements (productivities), iii) the direct effects of changes of inter-
mediate input prices and, iv) the direct effects of changes of intermediate input requirements 
(productivities). 

So far, equation (7) represents a pure accounting model as all variables on the right side are con-
sidered exogenous and the only modelling assumption is that input costs sum up to give the value 
of output (accounting assumption). When we go beyond that framework and additionally assume 
homogenous prices for all uses, 𝑝 = 𝑞, we have endogenized intermediate input prices and have 
the well-known Leontief price model, which can be solved in the usual way: ∆𝑝 = ∆𝑣Θ𝐷(𝐼 − Θ𝐴)ିଵ + Θ𝑣∆𝐷(𝐼 − Θ𝐴)ିଵ + Θ𝑝∆𝐴(𝐼 − Θ𝐴)ିଵ,  (8) 

where 𝐼 is a 𝑛-dimensional identity matrix.  

According to equation (8) price changes can be decomposed in components representing i) the 
direct and indirect effects of changes of primary input prices, ii) the direct and indirect effect of 
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changes of primary input requirements (productivities) and iii) the direct and indirect effect of 
changes of intermediate input requirements (productivities). The indirect effects can be calculated 
by subtracting the respective direct effects in (7) from the total effects in (8). Thus, the indirect 
effects are given by a multiplication of the respective direct components in (7) with the matrix Θ𝐴(𝐼 − Θ𝐴)ିଵ = (𝐼 − Θ𝐴)ିଵ − 𝐼. Thus, we can decompose each term on the right side of 
equation (8) into a direct and an indirect effect. ∆𝑝 = ∆𝑣Θ𝐷 + ∆𝑣Θ𝐷Θ𝐴(𝐼 − Θ𝐴)ିଵ +   

 Θ𝑣∆𝐷 + Θ𝑣∆𝐷Θ𝐴(𝐼 − Θ𝐴)ିଵ + 

 Θ𝑝∆𝐴 + Θ𝑝∆𝐴Θ𝐴(𝐼 − Θ𝐴)ିଵ,  (9) 

Comparison with equations (7) reveals that in equation (9) there is no component which explicitly 
is related to the effects of domestic intermediate input prices. The third component in equation 
(7) is distributed among the components in (8), such that the sum of all indirect effects is equal to 
the direct component of intermediate input price changes. Hence, the three distinct indirect ef-
fects constitute a decomposition of the direct component of intermediate input price changes. 
This relationship must be understood in the context of the different modelling assumptions of 
equations (7) and (8), in particular the assumption of endogeneity or exogeneity of domestic in-
termediate input prices. 

Differences in direct intermediate input price developments across countries can make up more 
than two thirds of the inflation differential. Therefore, it is important to decompose the direct 
intermediate input price component and evaluate the drivers behind these changes: Are these 
changes due to input price changes or input productivity changes of suppliers and suppliers of 
the suppliers, and so on... 

Multiplying equation (9) on both hand sides by the 𝑛 × 𝑛-dimensional matrix 𝑝̂௧, which is the 
inverse of the diagonal matrix containing the gross output prices of the 𝑛 sectors in period 𝑡, 
gives the inflation rate of gross output prices on the left hand side of the equation, and the con-
tribution of the individual components to this inflation rate on the right hand-side. 

Analysing the drivers of sectoral inflation differentials between two countries involves the calcu-
lation of (9) for the two countries under investigation, choosing a reference country, and sub-
tracting the reference country’s inflation rate vector from the inflation rate vector of the other 
country as well as subtracting the reference country’s diverse vectors of inflation components 
from the respective vectors of inflation components of the other country.  

IV. Data base 

To analyse the drivers of inflation differentials across European countries we make use of the 
World Input-Output Database (WIOD) Release 2016 for the years 2000 to 2014. The WIOD 
provides world input-output tables (WIOT) for the years 2000 to 2014 that cover 43 countries 
(plus a rest-of-the-world region) and 56 sectors. Thus, they document not only domestic inter-
mediate flows and deliveries to final demand but all bilateral international trade flows, allowing us 
to identify country and sector of origin as well as country and sector/final demand category of 
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destination. All elements in the WIOTs are nominal and expressed in millions of USD (more 
details about the WIOTs are provided in Timmer et al., 2015; Timmer et al., 2016).  

The WIOD also includes a comprehensive collection of socio-economic accounts (SEAs) data on 
the industry-level with the same industry classification as the WIOTs. The SEAs cover data on 
employment, capital stocks as well as gross output and value added deflators. The provision of 
SEAs data, which are compatible with the WIOTs, motivates the choice of the WIOD as our 
preferred data source. The comprehensive and consistent collection and provision of employ-
ment data and gross output deflators allows us to assign a proper price to the nominal values of 
intermediate inputs as well as labour compensation and to differentiate between price changes 
and changes in real values (productivity changes) of these factors of production. Sectoral gross 
output deflators are taken as prices for domestic intermediate inputs. Labour prices are calculated 
by dividing labour compensation by total hours worked of employed and self-employed.7 

The specification of import prices, taking into account national price changes in exporting coun-
tries and exchange rates, has not been possible for all exporting countries. In particular, for the 
rest of the world country-unit, containing important exporting countries such as Saudi Arabia, 
Iran and Iraq, there are no satisfying exchange rates and gross output deflators available.  Consid-
ering also data issues for other exporting countries (e.g. i) no gross output deflators, only value 
added deflators are available for countries such as Spain and the United Kingdom; ii) the SEA 
contains gross output deflators originating from various sources questioning the comparability of 
those deflators), the decision was made not to use price information for imports. 

Additionally, we extend the SEA data by detailed value-added data from Eurostat.8 These data are 
delivered in more detail than the SEAs from WIOD as they are structured in compensation of 
employees, other taxes less other subsidies on production, consumption of fixed capital and op-
erating surplus and mixed income. Using these data, we are able to decompose the broad com-
ponent of so-called “capital compensation” from WIOD into net operating surplus, consump-
tion of fixed capital and taxes less subsidies on production. 

From the nominal WIOT we construct, i.e. we carve out, national input-output tables for 10 
European countries between 2000 and 2014, each having 54 sectors9, and convert them from 
US$-values into Euro-values. The national, nominal input-output tables are deflated using the 
national gross output deflators denominated in Euros, which are provided by the SEAs to obtain 
national input-output tables in real values. In this way we could obtain the real values of interme-
diate inputs. Real labour input is given by the total hours worked of employed and self-employed, 
which are taken from the SEAs. The hours worked by self-employed are proxied by the assump-
tion that all self-employed persons work the same number of hours per week/year as employed. 
Using real values allows us to calculate intermediate and primary input requirements (inverse of 
factor productivities) by dividing real inputs by real gross outputs. For taxes less subsidies, con-
sumption of fixed capital and operating surplus prices could not be estimated, and the separation 

 
7  Labour compensation includes compensation of employees, consisting of wages and salaries in cash or in kind and 

employer's actual and imputed social contributions, as well as mixed income (e.g. remuneration of self-employed). 
8  The Groningen Growth and Development Centre provided us with the original time series accessed on 15 January 

2016. These data match exactly with the value added in the Input-Output-Tables from the WIOD. 
9  The sectors “activities of extraterritorial organizations and bodies”, “activities of households as employers” and 

“other service activities” are pooled together under one sector. 
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of quantities and prices is not possible. Since we consider the quality of available information on 
import prices as unsatisfactory (see above), we abstain from deflating nominal import values and 
presenting results on the decomposition of the import unit cost component into a price and a 
productivity component. 

The countries covered in our sample are Austria, Belgium, Estonia, Germany, France, Greece, 
Italy, Netherlands, Portugal and Slovenia. These countries have been chosen by considering both 
the requirement of data availability, data quality and comparability as well as the desire to cover a 
heterogeneous sample of countries participating in the European Monetary Union. Some coun-
tries have been excluded from the sample because only value added deflators and not gross out-
put deflators are available. To guarantee comparability of gross output prices only deflators origi-
nating from the OECD STAN database are considered, except for Estonia. A further criterion 
for selection is the congruence of the inflation time-series for the manufacturing sector derived 
from gross-output deflators in WIOD with the producer price inflation time-series from 
Eurostat. 

V. Producer Price Inflation differentials within the European Monetary Union 

We apply the previously presented model to analyse producer price inflation differentials of se-
lected member states of the EMU vis-à-vis Germany. Germany is considered as the reference 
country since it can be considered as the leading economy within the EMU constituting the larg-
est economy in terms of total GDP and size of labour market (number of employees). Further-
more, it has the lowest pre-crisis (2001-2008) inflation rates of all selected European countries.10 

Following the approach of Inklaar and Timmer (2014) we aggregate price developments of 54 
individual sectors to form price changes of four groups: manufacturing industries, market ser-
vices (such as communication, business and transport services, etc.), non-market services (which 
we define to include public administration, health, education, and real estate) and other sectors 
(such as agriculture, fishing, forestry, mining, utilities, construction), see Table A2 in the Appen-
dix. This classification is intended to reflect the distinction between tradable (the former two 
groups) and non-tradable sectors (the latter two). It might be objected that, depending on the 
used measure, one could also classify some sectors from the group of other sectors as tradable.11 
However, since these sectors include many products that are barely internationally traded (utili-
ties, construction) or in markets distorted by tariffs and subsidies (agriculture) we decided to treat 
them in the same way non-tradable. 

For the presentation of the results, we also divide the observation period into two sub-periods, 
namely the 8-years period before the financial and economic crisis (pre-crisis period, 2001 to 
2008) and the 6-years period during and after the financial and economic crisis (crisis period, 
2009 to 2014).  

 
10  The choice of Germany concerns only the calculation of inter-country differentials as a last step of the 

analysis. The preceding steps of the analysis (calculation of gross output inflation and its decomposition) do not 
depend on the choice of Germany as reference country. 

11 For instance, the ratio of total trade (imports + exports) to total production is above 20 percent for agriculture in 
many counties of our sample and thus surpasses many of the manufacturing sectors. 
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Figure 1 and 2 show the aggregate producer prices inflation rates for the sample of 10 European 
countries for the whole observation period 2001 to 2014. The aggregate inflation rates are a 
weighted average of the gross output price growth of 54 sectors where the shares of sectoral 
gross output in total gross output were used as weights.  

Figure 1: Overall producer price inflation in Austria, Germany, Estonia, France and Slovenia 

 

As can be seen from Figure 1 and 2, the overall producer price inflation rates were for most of 
the countries by tendency higher before the crisis than during the crisis. In 2009 (the first year of 
the crisis) the inflation rates decrease considerably in all countries. In 2010 they returned to their 
levels of 2008 for almost all countries. Beginning in 2011/12, the inflation rates decreased again 
in all countries. With the exception of Greece, the inflation rates remained positive during the 
crisis, though for many countries close to zero. Greece was the only country which experienced a 
notable deflation period beginning in 2013 with inflation rates below minus two percent. Estonia 
and Slovenia are other interesting cases. Slovenia, whose inflation rate in 2001 was particularly 
high, showed a marked trend toward declining inflation rates, whereas Estonia experienced a 
different development. Like for other former transition countries, its inflation rate was outstand-
ingly high in 2001. From 2001 to 2003 its inflation rate decreased before it started to increase and 
reached the highest value in 2007. From 2008 on, the development was similar to other countries. 

Figure 2: Overall producer price inflation in Belgium, Greece, Italy, Netherlands and Portugal
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Table 1: Producer price inflation differential (percentage points) by industries and countries relative to Germany 
 All industries  Manufacturing  Market services  Non-market services  Other sectors 

 2001-2008 2009-2014  2001-2008 2009-2014  2001-2008 2009-2014  2001-2008 2009-2014  2001-2008 2009-2014 

 Producer price inflation in Germany (percent) 
DEU 1.36 1.29  1.60 0.92  1.00 1.19  0.98 1.89  2.56 1.78 

 Producer price inflation differentials across countries relative to Germany (percentage points) 
AUT 0.68 0.39  0.02 0.13  0.74 0.46  1.30 0.33  0.39 0.31 
BEL 1.32 0.47  1.70 0.51  1.11 0.81  1.81 0.24  0.36 -0.32 
EST 4.54 1.10  2.34 0.64  4.57 1.61  6.69 0.83  3.88 0.37 
FRA 0.91 -0.27  0.27 -0.02  0.69 -0.43  1.89 -0.64  1.10 -0.12 
GRC 2.31 -1.25  2.60 0.58  1.98 -0.71  3.77 -3.14  1.01 -1.82 
ITA 1.59 0.06  0.90 -0.13  1.59 0.42  2.98 -0.66  1.09 0.29 
NLD 1.37 -0.05  1.51 0.24  1.04 0.32  1.98 -0.44  1.12 -1.29 
PRT 1.63 -0.82  0.57 -0.61  1.33 -1.22  2.81 -0.84  1.36 -0.84 
SVN 4.12 -0.40  1.87 0.15  5.54 -0.42  4.65 -1.82  3.53 -0.12 
Note: Annual average inflation rates for the periods 2001-2008 and 2009-2014 are reported. Inflation rates are a weighted average of the gross output price growth i) of 
54 industries for “all industries”, ii) of 19 industries for “manufacturing”, iii) of 23 industries for “market services”, iv) of 4 industries for “non-market services” and v) 
of 8 industries for “other sectors” (for details see Table A2 in the appendix). The shares of sectoral gross output in total gross output are used as weights. Country 
codes see Table A1 in the appendix. 
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Table 1 shows that in the pre-crisis period 2001 to 2008 overall, as well as in all sector groups, 
Germany had clearly the lowest inflation rate of all countries in the sample, and all inflation dif-
ferentials were positive. The differentials were by tendency lower in manufacturing than in 
market services, non-market services, and other sectors, which could be explained by the higher 
competitive pressure faced by manufacturing sectors. In this period all countries lost price com-
petitiveness vis-à-vis Germany.  

In the crisis period 2009 to 2014 the inflation differentials of almost all countries overall (i.e., in 
the whole economy) as well as in almost all sector groups were lower than in the previous period. 
The only exception is the manufacturing sector in Austria. For some countries and sector groups 
the differentials turned even into negative. The negative differentials are more frequent and more 
pronounced in non-market services and other sectors. Although the products of these sectors are 
barely internationally traded, the inflation in these sectors is not completely negligible since some 
of their products serve as intermediate goods in manufacturing and market services. In this way, 
their prices influence the prices of manufacturing and market services. In the rest of the paper we 
report results for manufacturing and market services only, as those represent the part of the 
economy most exposed to international competition.12 In manufacturing and market services 
there was hardly a trend reversal. Rare examples for a reversal were manufacturing in Portugal 
and to a minor extent in France and Italy as well as the market services in France, Greece, 
Portugal and Slovenia. These countries and sectors gained price competitiveness vis-à-vis 
Germany but could not make up for their loss of competitiveness originating before the crisis in 
the second period. All other countries and sectors continued to lose competitiveness relative to 
Germany. 

In order to show how the producer price analysis works, the decomposition of producer price 
inflation in Germany is shown here as an example. The results are presented in Table 2. The in-
flation rate is decomposed in the components import unit costs, intermediate input unit costs, 
labour unit costs, unit net operating surplus, unit consumption of fixed capital, and unit taxes less 
subsidies. The components intermediate input unit costs and labour unit costs are, in turn, divid-
ed into sub-components of price and productivity. The productivity component is measured as 
factor requirement indicating the amount of individual production factors required to produce 
one unit of output in a sector. Factor requirement is equal the inverse of productivity. A positive 
sign means an increase in requirement and, hence, a decrease of productivity. A decrease of 
productivity in turn increases producer prices. A negative sign means exactly the opposite. It in-
dicates a decrease in requirement and, hence, an increase in productivity which, in turn, decreases 
producer prices. 

In the German manufacturing sector before the crisis (2001 to 2008) the inflation was directly driven 
by increasing import unit costs and intermediate input unit costs with an ascending effect in 
magnitude until 2008. The labour unit costs had a dampening effect, the unit capital costs (i.e., 
net operating surplus plus consumption of fixed capital) increased the inflation rate, and unit net-

 
12 Overall inflation is not very meaningful for international competitiveness because it contains price developments 

of goods not being internationally traded. In particular, the non-market services’ and other sectors' share in total 
inflation is higher than the shares of manufacturing and market services, especially before the crisis. In the crisis 
period, this pattern partially disappears. For details see Table A3 in the appendix. This is a further argument in fa-
vour of focussing on the price development in manufacturing and market services. 
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taxes played a minor role. A closer look at the increasing intermediate input unit costs reveals that 
they were mainly driven by price increases and only to a minor extent by their productivities. The 
inflation reducing effect of labour unit cost developments mirrors the fact that labour price 
growth was lagging behind labour productivity growth. This can be traced back to the policy of 
wage restraint at that period in the German manufacturing sector (cf. Dustmann et al., 2014). A 
similar pattern applies to the indirect effects which explains the development of the intermediate 
input prices and reveals the impact of the upstream sectors. The main driver of intermediate in-
put price increases was raising import unit costs. For the indirect effects the labour costs play a 
minor role. They dampen the intermediate input price inflation. Contrary to labour unit costs, the 
unit capital costs contributed to an increase in intermediate input prices and are their second 
most important driver in the pre-crisis period. 

Table 2: Drivers of German producer price inflation by industries (manufacturing and market 
services only)  
    Manufacturing  Market services 

    2001-2008 2009-2014  2001-2008 2009-2014 

  
Producer Price Inflation 
(percent) 1.60 0.92 
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Intermediate Input Unit Costs 0.54 -0.42  0.63 0.33 

 Interm. Input Price 0.70 0.46  0.47 0.43 

 Interm. Input Productivity -0.16 -0.88  0.17 -0.10 
Labour Unit Costs  -0.25 0.45  0.07 0.93 

 Labour Price 1.70 0.11  2.55 0.41 

 Labour Productivity -1.95 0.34  -2.48 0.52 
Unit Net Operating Surplus 0.20 0.16  0.06 -0.34 
Unit Consumption of fixed capital -0.05 0.09  0.05 0.10 
Unit Taxes less Subsidies 0.03 -0.01  0.08 -0.02 

         

 

 Total indirect effects (=Interm.Input Price) 0.70 0.46  0.47 0.43 
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Interm. Input Productivity 0.02 -0.22  0.09 -0.12 
Labour Unit Costs  -0.15 0.51  0.04 0.50 

 Labour Price 1.63 0.18  1.41 0.22 

 Labour Productivity -1.79 0.33  -1.37 0.28 
Unit Net Operating Surplus 0.28 -0.20  0.05 -0.23 
Unit Consumption of fixed capital 0.04 0.13  0.07 0.14 
Unit Taxes less Subsidies 0.03 -0.01  0.05 -0.01 

Note: Annual average inflation rates for the period 2001-2008 and 2009-2014 are reported. Inflation rates 
are a weighted average of the gross output price growth of 19 industries for manufacturing and 23 indus-
tries for market services (for details see Table A2 in the appendix). The shares of sectoral gross output in 
total gross output are used as weights.  
 
During the crisis (2009 to 2014) the inflation rate in the German manufacturing sector decreased strik-
ingly and the role of drivers partly changed. The unit import costs still induced an increase, but 
contrary to the previous period decreasing intermediate input unit costs dampened and increasing 
labour unit costs raised the inflation. The productive usage of intermediate inputs increased 
markedly and prices increased slower than productivity. Labour productivity considerably de-
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creased while labour price slightly increased. The unit capital cost and the unit net-taxes played a 
minor role. Though, it is remarkable that net operating surplus per unit of output as well as la-
bour unit costs increased in the crisis period. Something similar applies again to the indirect ef-
fects. Contrary to the previous period, the labour unit costs contribute clearly most followed by 
the import unit costs. 

In the pre crisis-period, for the German market-service sector the intermediate input unit costs were 
the most important driver while the labour unit costs contributed very little. Intermediate input 
price, rather than its productivity, is the major driver behind increasing intermediate input unit 
costs. Rising intermediate input prices were mainly driven by increasing import unit costs in the 
upstream sectors. The nearly unchanged unit labour costs can be explained by a labour price in-
crease, which closely followed labour productivity gains pointing towards a productivity-oriented 
wage policy. The unit capital costs and the unit net-taxes contributed little in this period. 

During the crisis the labour unit costs became the most important driver. The labour price slight-
ly increased but labour productivity decreased resulting in an increase of the unit labour costs. 
The unit net operating surplus decreased, offsetting partly the increase in unit labour costs. These 
change in the unit net operating surplus clearly reduced the inflation rate. The intermediate input 
unit costs remained an important driver and increased inflation, but to a lesser extent than in the 
previous period. Again, within the components of intermediate input unit costs the intermediate 
input prices are the main driver. The intermediate input prices, in turn, are mainly driven by la-
bour unit costs of the upstream sectors. Compared to manufacturing the import unit costs are 
clearly less important for inflation in both periods. 

Table 3 shows the annual average inflation differentials of the manufacturing sector vis-à-vis 
Germany for the countries in our sample in the period before the crisis 2001 to 2008. All infla-
tion differentials were positive meaning that in the years 2001 to 2008 the manufacturing sectors 
of all countries lost competitiveness relative to German manufacturing. However, the degree of 
competitiveness loss varied and the countries can be grouped into three categories: The first 
group consisting of Greece, Estonia, Slovenia, Belgium and Netherlands exhibited high annual 
average inflation differentials lying above 1.5 percentage points. The second group comprising 
Italy and Portugal showed inflation differentials between 0.5 and 1 percentage points and the 
third including France and Austria had inflation differentials below 0.5 percentage points, with 
Austria’s inflation differential being close to zero. 

The drivers of inflation differentials across countries were quite heterogeneous. However, we can 
observe that for all countries labour unit costs in manufacturing grew faster than in Germany and 
were, though too different degrees, an important driver of inflation differentials in all countries. 
Also, in all countries except for Italy, import unit costs increased faster than in German manufac-
turing. Whereas for Estonia, France, Greece and Portugal faster growing direct labour unit costs 
than in Germany were the most important driver of inflation differentials, for Belgium, 
Netherlands and Slovenia faster growing import unit costs were the main driver.  

Unit operating surplus tended to increase less than in Germany – only in Greek, Dutch and 
Slovenian manufacturing the surplus increased faster than in Germany – and inclined to reduce 
the inflation gap. Nearly half of the countries in the sample even showed an absolute decline in  
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Table 3: Average producer price inflation differential relative to Germany in manufacturing sector by country, 2001-2008 (percentage point) 
    AUT BEL EST FRA GRC ITA NLD PRT SVN 

  Producer Price Inflation Differential 0.02 1.70 2.34 0.27 2.60 0.90 1.51 0.57 1.87 
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 Import Unit Costs 0.00 1.32 0.66 0.09 0.32 -0.32 1.62 0.09 0.94 

D
om

es
tic

 C
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Intermediate Input Unit Costs 0.03 -0.20 0.52 0.09 0.78 0.86 -0.95 -0.08 -0.06 

 Interm. Input Price 0.01 0.09 1.22 0.16 0.85 0.71 0.05 0.22 1.01 
 Interm. Input Productivity 0.02 -0.29 -0.70 -0.07 -0.07 0.15 -1.01 -0.30 -1.07 
Labour Unit Costs  0.04 0.54 1.16 0.39 1.17 0.54 0.41 0.38 0.82 

 Labour Price -0.06 -0.23 1.25 -0.13 0.15 -0.22 -0.23 0.00 0.67 

 Labour Productivity 0.10 0.78 -0.09 0.52 1.02 0.76 0.63 0.38 0.15 
Unit Net Operating Surplus -0.15 -0.65 -0.43 -0.31 0.20 -0.42 0.14 -0.16 0.11 
Unit Consumption of fixed capital 0.13 0.68 0.33 NA 0.10 0.17 0.13 0.22 0.07 
Unit Taxes less Subsidies -0.04 0.00 0.11 0.01 0.04 0.06 0.16 0.13 0.01 

             

 

 
Total indirect effects  
(=Interm. Input Price) 0.01 0.09 1.22 0.16 0.85 0.71 0.05 0.22 1.01 
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 Import Unit Costs -0.06 -0.05 0.34 -0.07 -0.09 -0.02 -0.07 -0.07 0.36 
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ts 

Interm. Input Productivity 0.16 -0.20 -0.34 0.09 0.06 0.09 -0.25 0.00 -0.34 
Labour Unit Costs  0.11 0.45 0.96 0.47 1.06 0.79 0.43 0.44 0.85 

 Labour Price -0.38 -0.35 0.71 0.48 0.69 0.50 -0.25 0.08 0.29 

 Labour Productivity 0.49 0.80 0.26 -0.01 0.36 0.29 0.68 0.35 0.55 
Unit Net Operating Surplus -0.13 -0.36 -0.07 -0.27 -0.19 -0.43 -0.15 -0.27 0.16 
Unit Consumption of fixed capital 0.00 0.28 0.34 NA 0.00 0.20 0.06 0.11 -0.01 
Unit Taxes less Subsidies -0.07 -0.04 -0.01 -0.06 0.02 0.07 0.02 0.01 -0.01 

Note: Differences in annual average inflation rates for the period 2001-2008 are reported. Inflation rates are a weighted average of the gross output price growth of 19 
manufacturing industries (for details see Table A2 in the appendix). The shares of sectoral gross output in total gross output are used as weights. Country codes see 
Table A1 in the appendix. For France (FRA) the contribution of Unit Consumption of fixed capital is included in Unit Net Operating Surplus. 
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unit operating surplus of their manufacturing industries in the years 2001 and 2008 (Belgium, 
Estonia, Italy and France). Changes in unit operating surpluses relative to Germany were the 
most important driver of the inflation differential in Austria and substantially reduced the infla-
tion gap vis-à-vis Germany. 

We also observe that in all countries intermediate input prices were growing faster than in 
Germany. Accelerated growth of labour unit costs, relative to Germany, in the upstream sectors 
of the manufacturing industries were mainly responsible for this development. In the Italian 
manufacturing sector faster growing intermediate input prices than in Germany, due to faster 
rising labour unit costs in the upstream sectors (indirect labour unit costs), were the most 
important driver of the inflation differential. The increase in intermediate input prices relative to 
Germany was also a substantial contributor to the inflation differential in Estonia, Slovenia and 
Greece. 

For many countries, the faster growing labour unit costs than in Germany, in the period 2001 to 
2008 can rather be explained by the labour productivity gap of these countries relative to the 
German manufacturing sector than accelerated growth of labour prices – the former transition 
countries Estonia and Slovenia are an exception. The manufacturing sectors of all countries, ex-
cept for Estonia, exhibited a lower labour productivity growth than the German manufacturing 
sector. The gap in labour productivity growth relative to Germany was especially high in Greece, 
Belgium, Italy and Netherlands (above 0.5 percentage points). The gap was less pronounced in 
Portugal, France, Slovenia and Austria (below 0.5 percentage points). The labour price decreased 
relative to Germany in the Netherlands, Belgium, Italy and Austria and contributed towards low-
ering the inflation differentials of these countries. Despite lower labour productivity growth in 
Greece, France and Slovenia relative to Germany, labour prices in these countries grew even fast-
er than in Germany and further raised the gap in labour unit costs as well as the inflation differ-
ential of those countries. 

Table 4 shows that in the period during the crisis 2009 to 2014 annual average inflation differen-
tials in the manufacturing sector decreased relative to the pre-crisis period, except for Austria, but 
inflation differentials remained positive for most of the countries. Therefore, the manufacturing 
sectors of most countries in the sample continued to lose price competitiveness during the crisis 
relative to Germany. Portugal, and to a lesser extent Italy, were exceptions from this trend, gain-
ing price competitiveness relative to Germany. The French producer price inflation in the manu-
facturing sector was close to the German inflation rate in the period 2009 to 2014. 

However, the drivers of inflation differentials in the crisis period differed from the drivers in the 
pre-crisis period. Changes in labour unit costs relative to Germany tended to play a less im-
portant role in the crisis-period and the evolution of intermediate input unit costs, followed by 
changes in import unit costs became the most important drivers of inflation differentials during 
the crisis. 

Intermediate input unit costs increased in all countries relative to Germany and were an im-
portant driver of inflation differentials in the manufacturing sector for all countries during the 
crisis. Increases in intermediate input unit costs were the most important driver of inflation dif-
ferentials in Austria, Estonia, France, Greece, Netherlands and Slovenia. The increases in inter- 
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Table 4: Average producer price inflation differential relative to Germany in manufacturing sector by country, 2009-2014 (percentage point) 
  

   AUT BEL EST FRA GRC ITA NLD PRT SVN 
  Producer Price Inflation Differential 0.13 0.51 0.64 -0.02 0.58 -0.13 0.24 -0.61 0.15 
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 Import Unit Costs  0.06 1.30 0.36 -0.14 0.05 0.02 1.18 -0.12 -0.13 
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Intermediate Input Unit Costs 0.55 0.32 0.69 0.55 1.39 0.55 0.53 0.23 0.38 

 Interm. Input Price -0.06 0.08 0.29 -0.03 -0.01 0.20 -0.23 -0.31 -0.21 
 Interm. Input Productivity 0.61 0.24 0.39 0.57 1.40 0.35 0.76 0.54 0.60 
Labour Unit Costs  -0.20 -0.32 -0.39 -0.12 -0.55 -0.03 -0.34 -0.61 -0.07 

 Labour Price 0.03 -0.01 0.55 0.15 -0.75 0.07 -0.15 -0.28 0.08 

 Labour Productivity -0.24 -0.31 -0.94 -0.28 0.20 -0.10 -0.19 -0.33 -0.15 
Unit Net Operating Surplus -0.45 -0.22 -0.05 -0.33 -0.30 -0.58 -0.42 -0.01 -0.11 
Unit Consumption of fixed capital 0.14 -0.04 0.01 NA -0.01 0.21 -0.04 -0.09 0.10 
Unit Taxes less Subsidies 0.04 -0.53 0.03 0.02 0.00 -0.30 -0.67 0.00 -0.02 

              
    Total indirect effects  

(=Interm. Input Price) -0.06 0.08 0.29 -0.03 -0.01 0.20 -0.23 -0.31 -0.21 
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 Import Unit Costs -0.02 0.26 0.06 0.03 -0.27 0.05 -0.09 -0.09 -0.08 
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ts 

Interm. Input Productivity 0.07 0.03 0.08 0.06 0.32 0.13 0.27 -0.10 0.16 
Labour Unit Costs  -0.16 -0.27 -0.49 -0.10 -0.29 0.13 -0.41 -0.57 -0.32 

 Labour Price -0.02 -0.17 -0.03 -0.03 -0.83 -0.11 -0.22 -0.45 -0.32 

 Labour Productivity -0.14 -0.10 -0.46 -0.07 0.54 0.24 -0.19 -0.12 0.00 
Unit Net Operating Surplus -0.03 0.29 0.62 -0.07 0.32 -0.12 0.23 0.48 -0.01 
Unit Consumption of fixed capital 0.03 -0.09 -0.01 NA -0.07 0.20 -0.08 -0.07 -0.01 
Unit Taxes less Subsidies 0.05 -0.13 0.03 0.06 -0.02 -0.20 -0.16 0.05 0.06 

Note: Differences in annual average inflation rates for the period 2009-2014 are reported. Inflation rates are a weighted average of the gross output price growth of 19 
manufacturing industries (for details see Table A2 in the appendix). The shares of sectoral gross output in total gross output are used as weights. Country codes see 
Table A1 in the appendix. For France (FRA) the contribution of Unit Consumption of fixed capital is included in Unit Net Operating Surplus. 
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mediate input unit costs relative to Germany can rather be attributed to lower (intermediate in-
put) productivity growth rates than disproportionate high jumps in (intermediate input) prices.  

Though, the contribution of rising intermediate input prices to unit cost increases was non-
negligible in Estonia and Italy. The indirect effects indicate that increasing prices for intermediate 
inputs in the Estonian manufacturing sector were mainly driven by rising operating surplus in the 
upstream sectors of the manufacturing industries. In absolute terms, all countries experienced 
productivity gains in the usage of intermediate inputs with Germany leading the way. Only the 
Greek manufacturing sector showed a substantial downturn in intermediate input productivity. 

As in the pre-crisis period, import unit costs of the Belgian and Dutch manufacturing sector in-
creased substantially faster than in the German manufacturing sector between 2009 and 2014 and 
constituted the main driver of the inflation differential in both periods. Also, in Estonia import 
unit costs accelerated essentially faster than in Germany. 

First, we recognize that contrary to the pre-crisis period changes in labour unit costs only played 
a minor role in driving the manufacturing price inflation differentials between Germany and the 
other countries in the sample. Notably, Portugal, Greece and to a lesser extent Estonia and 
Belgium were the exceptions. A strong relative or even absolute decline in labour unit costs in 
those countries substantially contributed to dampen the inflation differential vis-à-vis Germany. 
Second, and contrary to the pre-crisis period, all countries showed a decrease in labour unit costs 
relative to Germany. The decline was most pronounced in Portugal and Greece, which were the 
only countries exhibiting an absolute decline in labour unit costs. For all other countries labour 
unit costs increased, but less strongly than in Germany. This trend was mainly driven by labour 
productivity growth rates of the other European countries exceeding that of Germany. Where 
Greece is the exception – labour unit costs closely follow the path of strong labour price cuts. 
Also, in Portugal, declining labour prices contributed substantially to decelerating labour unit 
costs. 

Analysing the evolution of the unit net operating surplus in manufacturing reveals that the trend 
of declining operating surplus relative to Germany in the first period continued in the second 
period. Relative declines in unit operating surpluses for most countries dampened the inflation 
differential of these countries versus Germany. Note, that absolute declines in profitability are 
observable in the Austrian, Belgian, French, Greek, Italian and Dutch manufacturing sectors, 
whereas Italy’s and Belgium’s profitability not only decreased during the crisis but also in the pre-
crisis period. The decrease in unit operating surplus relative to Germany was especially pro-
nounced in Italy, where it was the most important driver of the inflation differential allowing the 
Italian manufacturing sector to gain price competitiveness versus all countries in the sample, ex-
cept versus Portugal. 

Table 5 shows the results for market services in the pre-crisis period 2001 to 2008. For all countries 
the inflation differential in the market service sector was positive in these sectors. As a conse-
quence, market service sectors of all countries lost competitiveness vis-à-vis Germany. Estonia 
and Slovenia showed particularly high values (above 4.5 percentage points). These two countries 
are former transition countries that prepared to join the European Single Market by 2004, later  
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Table 5: Average producer price inflation differential relative to Germany in market services, 2001-2008 (percentage point) 
     AUT BEL EST FRA GRC ITA NLD PRT SVN 

  Producer Price Inflation Differential 0.74 1.11 4.57 0.69 1.98 1.59 1.04 1.33 5.54 
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 Import Unit Costs 0.18 0.30 0.87 0.05 0.26 0.03 0.27 0.04 0.73 
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Intermediate Input Unit Costs 0.13 0.01 1.11 0.24 0.27 0.59 -0.15 0.22 1.58 

 Interm. Input Price 0.10 0.41 1.61 0.23 0.73 0.68 0.26 0.48 1.69 
 Interm. Input Productivity 0.03 -0.40 -0.50 0.00 -0.46 -0.08 -0.41 -0.26 -0.12 
Labour Unit Costs  0.28 0.58 1.70 0.48 1.48 0.92 0.62 0.72 2.37 

 Labour Price 0.43 0.35 2.22 0.64 1.26 0.20 0.66 0.32 1.40 

 Labour Productivity -0.15 0.23 -0.53 -0.16 0.22 0.71 -0.04 0.40 0.96 
Unit Net Operating Surplus 0.15 -0.25 0.25 0.00 0.00 -0.18 0.24 0.23 0.70 
Unit Consumption of fixed capital 0.02 0.58 0.60 NA -0.01 0.17 0.08 0.12 0.12 
Unit Taxes less Subsidies -0.02 -0.10 0.04 -0.06 -0.02 0.06 -0.01 -0.01 0.05 

              

 

 
Total indirect effects 
(=Interm. Input Price) 0.10 0.41 1.61 0.23 0.73 0.68 0.26 0.48 1.69 
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 Import Unit Costs 0.06 0.24 0.55 0.04 0.01 0.08 0.10 0.09 0.44 

D
om

es
tic

 C
os

ts 

Interm. Input Productivity 0.07 -0.12 -0.32 -0.02 -0.21 -0.04 -0.27 -0.10 -0.20 
Labour Unit Costs  0.00 0.28 0.79 0.25 0.63 0.52 0.32 0.30 1.02 

 Labour Price 0.00 0.35 1.17 0.60 0.27 0.19 0.18 0.26 0.78 

 Labour Productivity 0.00 -0.07 -0.38 -0.35 0.36 0.33 0.15 0.04 0.23 
Unit Net Operating Surplus 0.01 -0.36 0.27 0.00 0.37 -0.04 0.06 0.12 0.45 
Unit Consumption of fixed capital 0.00 0.42 0.29 NA -0.04 0.13 0.06 0.09 -0.01 
Unit Taxes less Subsidies -0.05 -0.05 0.04 -0.04 -0.03 0.02 -0.01 0.00 0.00 

Note: Differences in annual average inflation rates for the period 2001-2008 are reported. Inflation rates are a weighted average of the gross output price growth of 23 
market service industries (for details see Table A2 in the appendix). The shares of sectoral gross output in total gross output are used as weights. Country codes see 
Table A1 in the appendix. For France (FRA) the contribution of Unit Consumption of fixed capital is included in Unit Net Operating Surplus. 
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they prepared for entry into the European Monetary Union. Particularly, medium-sized inflation 
differentials (between 0.69 and 1.11 percentage points) could be observed for Austria, Belgium, 
France, and the Netherlands. All of these countries had been members of the European Single 
Market for many years and maintained close trade relations with Germany. The remaining 
countries showing inflation differentials above 1.33 percentage points are Greece, Italy and 
Portugal. 

Increasing labour unit costs were the main driver in all countries. Unit labour costs rose faster 
than in Germany and thus increased the inflation differentials. This is particularly pronounced in 
Estonia, Slovenia and Greece. For almost all countries this development can be explained mainly 
by an increasing labour price gap relative to Germany. Again, this is particularly pronounced in 
Estonia, Slovenia and Greece. Despite increasing labour prices relative to Germany labour 
productivity decreased relative to Germany in some countries (such as Belgium, Greece, Italy, 
Portugal and Slovenia) and contributed towards a further widening of the unit labour cost gap. 
By contrast, in some other countries (such as in Austria, Estonia France and the Netherlands) 
labour productivity increased slightly faster than in Germany, which had a dampening effect on 
the labour unit cost gaps and thus on inflation differentials. 

The intermediate input unit cost developments contributed in all countries (except in the 
Netherlands) towards increasing the inflation differentials. In some countries (such as Estonia, 
France, Greece and Slovenia) the intermediate input costs even proved to be the second most 
important driver. Among the two subcomponents (i.e., price and productivity) the price compo-
nent (considered as indirect effects) turned out to be stronger. In all countries, intermediate input 
prices increased faster than in Germany, raised intermediate input costs and enhanced inflation 
differentials. The increase was particularly high in Estonia and Slovenia with more than 1.4 per-
centage points, particularly low in Austria, France and the Netherlands with below 0.3 percentage 
points and medium-sized in Belgium, Greece, Italy and Portugal with values between 0.4 and 0.7 
percentage points. The main driver of the intermediate input price gap vis-à-vis Germany was a 
stronger rise in labour unit costs in the upstream sectors caused by an accelerated growth of la-
bour prices in most countries. In all countries (except for Austria and France), intermediate input 
productivity grew faster than in Germany, which decreased the intermediate input unit cost dif-
ferentials and consequently the inflation differentials. 

The import unit costs increased in all countries relative to Germany, and the unit capital costs 
(unit net operating surplus plus unit consumption of fixed capital) also enlarged the differentials 
in many countries, but to a lesser extent. The unit taxes less subsidies were virtually negligible 
throughout all countries. In some countries they slightly increased, while in other countries they 
slightly decreased the differentials. 

Table 6 shows that during the crisis 2009 to 2014 the differentials in market services were consist-
ently lower than before the crisis. For the majority of the countries the differentials were still pos-
itive indicating a further loss of competitiveness. Countries that considerably lost competitiveness 
are Belgium and Estonia. Countries that lost some of their competitiveness are Austria, Italy and 
the Netherlands. A few countries, however, showed negative inflation differentials indicting a  
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Table 6: Average producer price inflation differential relative to Germany in market services, 2009-2014 (percentage point) 
     AUT BEL EST FRA GRC ITA NLD PRT SVN 

  Producer Price Inflation Differential 0.46 0.81 1.61 -0.43 -0.71 0.42 0.32 -1.22 -0.42 
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 Import Unit Costs 0.10 0.59 0.46 0.20 -0.12 0.01 0.23 -0.11 0.01 
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Intermediate Input Unit Costs 0.13 -0.10 0.63 -0.30 0.23 0.29 -0.18 -0.66 0.06 

 Interm. Input Price 0.15 0.31 0.51 -0.03 -0.49 0.23 0.00 -0.42 -0.22 
 Interm. Input Productivity -0.01 -0.41 0.13 -0.27 0.72 0.06 -0.18 -0.24 0.28 
Labour Unit Costs  -0.07 -0.28 -0.47 -0.26 -0.49 -0.09 -0.58 -0.72 -0.57 

 Labour Price -0.02 -0.34 0.09 -0.23 -1.76 -0.45 -0.55 -0.92 -1.16 

 Labour Productivity -0.04 0.06 -0.56 -0.03 1.27 0.36 -0.03 0.20 0.59 
Unit Net Operating Surplus 0.06 0.71 0.66 -0.21 -0.31 0.11 1.06 0.16 -0.13 
Unit Consumption of fixed capital 0.11 0.06 0.18 NA -0.03 0.10 -0.01 0.03 0.04 
Unit Taxes less Subsidies 0.14 -0.17 0.15 0.14 0.01 0.00 -0.20 0.07 0.16 

              

  

 
 Total indirect effects 
(=Interm. Input Price) 0.15 0.31 0.51 -0.03 -0.49 0.23 0.00 -0.42 -0.22 
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 Import Unit Costs 0.09 0.34 0.16 0.09 -0.12 0.00 0.11 -0.05 -0.01 
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 Interm. Input Productivity 0.01 -0.16 0.03 -0.02 0.18 0.13 0.11 -0.08 0.09 

Labour Unit Costs  -0.08 -0.17 -0.30 -0.10 -0.35 0.03 -0.38 -0.38 -0.29 

 Labour Price -0.03 -0.26 0.03 -0.11 -0.72 -0.22 -0.30 -0.54 -0.56 

 Labour Productivity -0.06 0.09 -0.33 0.02 0.36 0.25 -0.09 0.16 0.27 
Unit Net Operating Surplus 0.03 0.48 0.54 -0.10 -0.11 0.02 0.35 0.08 -0.11 
Unit Consumption of fixed capital 0.04 -0.07 0.03 NA -0.10 0.11 -0.08 -0.06 0.03 
Unit Taxes less Subsidies 0.07 -0.11 0.05 0.11 0.00 -0.05 -0.10 0.07 0.07 

Note: Differences in annual average inflation rates for the period 2009-2014 are reported. Inflation rates are a weighted average of the gross output price growth of 23 
market service industries (for details see Table A2 in the appendix). The shares of sectoral gross output in total gross output are used as weights. Country codes see 
Table A1 in the appendix. For France (FRA) the contribution of Unit Consumption of fixed capital is included in Unit Net Operating Surplus. 
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gain in competitiveness vis-à-vis Germany during the crisis period. Portugal, France, Greece and 
Slovenia belong to this group. Portugal caught up particularly well. A closer look at the drivers of 
this development reveals that in the Portuguese market service sector, labour price and interme-
diate input price increased less and intermediate input productivity increased faster than in 
Germany. 

In the crisis period, the labour unit costs lost its importance as drivers for many countries where-
as changes in unit operating surplus and intermediate input unit costs became more important. 
Nevertheless, labour costs remained most important for Greece, Portugal, and Slovenia. Unlike 
the previous period, the labour costs reduced the differentials vis-à-vis the German market ser-
vice sector for all countries. For most countries this is due to a lower price increase compared to 
Germany. The only exception is Estonia. The improvement was particularly pronounced in 
Greece, Portugal and Slovenia. Greece, Slovenia, Portugal, Italy and the Netherlands do not only 
exhibit a decline in labour prices relative to Germany but also an absolute downturn in the hourly 
price of labour. With respect to labour productivity the picture is mixed. In many countries the 
productivity developments lags behind Germany, causing labour unit costs to increase relative to 
Germany. In some countries (such as in Estonia and to a minor extent in Austria, France, and the 
Netherlands), by contrast, the labour productivity increased more than in Germany which lowers 
the labour unit costs differentials and consequently the inflation differentials. 

Interestingly, and contrary to tendencies observable in the manufacturing sector, the unit net 
operating surplus increased the differential for many countries. That is profitability was growing 
at a faster rate than in the German market service sector. It contributed most in some countries 
(such as in Belgium, Estonia and the Netherlands). Only in France, Greece and Slovenia the de-
velopment of the operating surplus caused a reduction of the inflation differentials. 

The intermediate input unit costs components were the most important driver of inflation differ-
entials for France and Italy. For Estonia and Portugal, it was the second most important driver. 
The effect, however, was mixed. For some countries, intermediate input unit costs reduced (par-
ticularly for Portugal, France) and for others (particularly for Estonia and Italy) increased the 
differential. Within this category the intermediate input price contributes more than the interme-
diate input productivity in six out of twelve countries.  

Again, the contribution is mixed. It increased (such as for Belgium and Estonia) or decreased 
(such as for Greece and Portugal) the differentials. A closer look at the drivers of the intermedi-
ate input prices reveals a heterogenous picture. Not only the unit labour costs of the upstream 
sectors but also the operating surpluses play an important role. While operating surpluses tended 
to increase intermediate input prices relative to Germany, unit labour costs developments tended 
to have a dampening effect on the differentials. 

The effects of the import unit costs are diverse. In some countries they slightly increased, while 
in other countries they slightly decreased the differentials. But for most countries (with the excep-
tion of Belgium and the Netherlands) it was almost negligible. The contributions of the unit con-
sumption of fixed capital are for all countries negligible. The unit taxes less subsidies were for 
some countries clearly more important drivers than in the pre-crisis period. In all countries ex-
cept in Belgium and the Netherlands it increased the differentials. 
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VI. Conclusions 

In this paper we introduce a price analysis approach based on the Leontief input-output price 
model and structural decomposition analysis (SDA). A comprehensive decomposition procedure 
enables us to reveal the drivers of producer price inflation. While not immediately revealing 
causal relationships the SDA based approach produces a decomposition that is “true” in the 
sense of an accounting relationship. We apply the suggested model to analyse producer price 
inflation differentials relative to Germany for a representative sample of member states of the 
EMU against the background of diverging trends in competitiveness across European countries 
after the introduction of the Euro (cf. Pancotto and Pericoli, 2014). The countries covered in our 
sample are Austria, Belgium, Estonia, Germany, France, Greece, Italy, Netherlands, Portugal and 
Slovenia. The data basis consists of a time series of world input-output tables enlarged by detailed 
socio-economic accounts taken from the World Input-Output Database and Eurostat covering 
the years 2000 to 2014, thus enabling us to analyse inflation rates and differentials for the years 
2001 to 2014. 

Inflation differentials are at the heart of the discussion about the evolution of major macroeco-
nomic imbalances (e.g. current account imbalances) within the euro zone, which ultimately led to 
the European sovereign debt crisis (for a review of this debate see Johnston and Regan, 2016; 
Nölke, 2016; Höpner and Lutter, 2018). The competitiveness debate largely focuses on direct 
nominal unit labour cost developments - sometimes at the level of the overall economy some-
times on industry-level - before the crisis and assumes a strong correlation with price inflation. 
The inflation differential literature surveyed by de Haan (2010) focuses on consumer price infla-
tion and the period before the financial crisis. As discussed in section I and II direct unit labour 
costs and consumer price indices are unsatisfactory measures for analysing changes in price com-
petitiveness since both suffer from incomplete coverage of production costs and misleading cov-
erage of sectors in the case of consumer prices. This article contributes to the inflation differen-
tial literature and the competitiveness debate in several ways: 

First, our approach allows to trace back producer price inflation differentials to different devel-
opments not only in i) labour unit costs but also in ii) domestic intermediate input unit costs, iii) 
imported intermediate input unit costs, iv) unit net operating surpluses, v) unit consumption of 
fixed capital and vi) unit taxes less subsidies. Furthermore, labour unit costs and intermediate 
input unit costs are each decomposed into a productivity and a price component. Second, we 
evaluate inflation differentials at the sectoral level and hence, exactly for those industries which 
are mostly exposed to international competition, i.e. the manufacturing and the market service 
sector. Third, the input-output framework allows us to assess how the different unit cost devel-
opments in the upstream sectors of the manufacturing and market service industries contributed 
to the evolution of competitiveness gaps. In this way our approach accounts for the indirect ef-
fects originating from the interdependences between sectors in an economy. This is meaningful 
since a sector may benefit from e.g. low wages in upstream sectors. Fourth, we extend the analy-
sis of inflation differentials to the period after the financial crisis (2009-2014).  

In our empirical analysis we find that the manufacturing and market service sectors of all coun-
tries in the sample lost price competitiveness vis-à-vis Germany in the pre-crisis period (2001-
2008). Among the founding members of the EMU particularly large and persistent inflation 
differentials are revealed for Greece, Portugal and Italy, but also for Belgium and the 
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Netherlands. Interestingly, the manufacturing and market service sectors of many countries 
continued to lose price competitiveness vis-à-vis Germany, though to a lesser extent, also during 
the crisis period (2009-2014), including the Greek manufacturing and the Italian market service 
sector. 

The drivers of inflation differentials across countries are quite heterogeneous. Though, we ob-
serve that differences in unit labour cost developments across European countries constitute an 
important driver of producer price inflations differentials, especially in the period before the crisis 
(2001-2008), both in the manufacturing and the market services sector. In the pre-crises period in 
both sectors and for all countries labour unit costs increased faster than in Germany contributing 
positively to the inflation differentials. The opposite can be observed in the crisis period, where 
labour unit cost developments dampened the inflation gaps vis-à-vis Germany. These trends are 
noticeable in both direct and indirect effects; see e.g. Italian manufacturing in the pre-crisis peri-
od, where intermediate input price increases are an important driver of the inflation differential 
and are strongly determined by labour unit cost increases in its upstream sectors. 

To highlight the importance of industry-level analysis, we notice the heterogeneous drivers be-
hind the labour unit cost differentials vis-á-vis Germany and the opposite trends of relative prof-
itability in the manufacturing and the market services sector. While, for most countries, the unit 
labour cost gap evolving during the pre-crisis period in the manufacturing sector is due to lagging 
behind the German labour productivity growth rates (in line with e.g. Pancotto and Pericoli, 
2014) the unit labour cost gap in the market service sector can be largely traced back to faster 
labour price increases than in Germany. We also find that the profitability (net operating surplus) 
of the manufacturing sector of most countries tended to decrease relative to Germany in both 
periods but the profitability in the market service sectors tended to increase. 

Other drivers are not negligible and are of particular importance during the crisis period (2009-
2014). Considering the manufacturing sector in the pre-crisis period for some countries the devel-
opment of import unit costs (Belgium, the Netherlands and Slovenia), the evolution of interme-
diate input unit costs (Italy) and the development of unit operating surpluses (Austria) are the 
most important drivers, whereas in the crisis period the evolution of intermediate input prices 
and productivities and changes in import unit costs became the most relevant drivers (except 
Italy and Portugal). In the market services in the pre-crisis period for all countries the evolution of 
labour unit costs was actually the most important driver whereas in the crisis period changes in 
unit operating surplus and intermediate input unit costs became more important. 

Against the background of the above-mentioned developments and their driving factors, the 
question arises how economic policy could influence the inflation differentials. Given the major 
importance of the evolution of labour unit costs for the development of producer price inflation 
differentials (particularly in the non-crisis period) a coordinated EMU-wide wage policy with the 
common principle of productivity-oriented wage agreements could be helpful. Deviations from 
this principle by individual member states should be avoided. To preserve or improve external 
competitiveness vis-á-vis trading partners outside the EU a coordinated deflation of unit labour 
costs or a devaluation of the common currency would still be a possible policy choice. However, 
it is questionable how this can be implemented in the current, highly fragmented European la-
bour markets with strong national heterogeneity (for a detailed discussion of these issues see e.g.  
Höpner and Lutter, 2018). Moreover, for countries and sectors where increasing profits drive the 
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inflation differential an effective competition policy to limit market power in oligopolies could be 
a meaningful option. 

This study reveals the main drivers of the inflation differentials in selected member states of the 
European Union. Detailed policy-oriented analyses are outside of the scope of this study. Depart-
ing from this point further research is needed to explore the deeper reasons behind the drivers 
and establish causal links. For example, it would be relevant to investigate in greater detail what 
causes the different developments of the main drivers (such as labour costs) including the impact 
of economic policy variables and institutional frameworks (an example therefore is Höpner and 
Lutter, 2018). Additionally, in depth individual country and sectoral analysis due to remarkable 
heterogeneity found in this study seems to be useful (e.g. comparative studies could take the work 
of Dustmann et al., 2014 as starting point). 
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Appendix 

Table A1: List of Countries and its membership in European Single Market (ESM) and European 
Monetary Union (EMU) 

Country Country Code accession to the ESM accession to the EMU 
Austria AUT 1 January 1995 1 January 1999 
Belgium BEL 1 January 1993 1 January 1999 
Germany DEU 1 January 1993 1 January 1999 
Estonia EST 1 May 2004 1 January 2011 
France FRA 1 January 1993 1 January 1999 
Greece GRC 1 January 1993 1 January 2001 
Italy ITA 1 January 1993 1 January 1999 
Netherlands NLD 1 January 1993 1 January 1999 
Portugal PRT 1 January 1993 1 January 1999 
Slovenia SVN 1 May 2004 1 January 2007 

 

Table A2: List of Industries, Sector Classification, and Sector Groups 

Industry 
Industry 
Code Sector 

Crop and animal production, hunting and related service activities A01 Other sectors 
Forestry and logging A02 Other sectors 
Fishing and aquaculture A03 Other sectors 
Mining and quarrying B Other sectors 
Manufacture of food products, beverages and tobacco products C10-C12 Manufacturing 
Manufacture of textiles, wearing apparel and leather products C13-C15 Manufacturing 
Manufacture of wood and of products of wood and cork, except furniture; manufacture of 
articles of straw and plaiting materials C16 Manufacturing 

Manufacture of paper and paper products C17 Manufacturing 
Printing and reproduction of recorded media C18 Manufacturing 
Manufacture of coke and refined petroleum products  C19 Manufacturing 
Manufacture of chemicals and chemical products  C20 Manufacturing 
Manufacture of basic pharmaceutical products and pharmaceutical preparations C21 Manufacturing 
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Manufacture of rubber and plastic products C22 Manufacturing 
Manufacture of other non-metallic mineral products C23 Manufacturing 
Manufacture of basic metals C24 Manufacturing 
Manufacture of fabricated metal products, except machinery and equipment C25 Manufacturing 
Manufacture of computer, electronic and optical products C26 Manufacturing 
Manufacture of electrical equipment C27 Manufacturing 
Manufacture of machinery and equipment n.e.c. C28 Manufacturing 
Manufacture of motor vehicles, trailers and semi-trailers C29 Manufacturing 
Manufacture of other transport equipment C30 Manufacturing 
Manufacture of furniture; other manufacturing C31_C32 Manufacturing 
Repair and installation of machinery and equipment C33 Manufacturing 
Electricity, gas, steam and air conditioning supply D35 Other sectors 
Water collection, treatment and supply E36 Other sectors 
Sewerage; waste collection, treatment and disposal activities; materials recovery; remedia-
tion activities and other waste management services  E37-E39 Other sectors 

Construction F Other sectors 

Wholesale and retail trade and repair of motor vehicles and motorcycles G45 Market 
services 

Wholesale trade, except of motor vehicles and motorcycles G46 Market 
services 

Retail trade, except of motor vehicles and motorcycles G47 Market 
services 

Land transport and transport via pipelines H49 Market 
services 

Water transport H50 Market 
services 

Air transport H51 Market 
services 

Warehousing and support activities for transportation H52 Market 
services 

Postal and courier activities H53 Market 
services 

Accommodation and food service activities I Market 
services 

Publishing activities J58 Market 
services 

Motion picture, video and television programme production, sound recording and music 
publishing activities; programming and broadcasting activities J59_J60 Market 

services 

Telecommunications J61 Market 
services 

Computer programming, consultancy and related activities; information service activities J62_J63 Market 
services 

Financial service activities, except insurance and pension funding K64 Market 
services 

Insurance, reinsurance and pension funding, except compulsory social security K65 Market 
services 

Activities auxiliary to financial services and insurance activities K66 Market 
services 

Real estate activities L68 Non-market 
services 

Legal and accounting activities; activities of head offices; management consultancy activities M69_M70 Market 
services 
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Architectural and engineering activities; technical testing and analysis M71 Market 
services 

Scientific research and development M72 Market 
services 

Advertising and market research M73 Market 
services 

Other professional, scientific and technical activities; veterinary activities M74_M75 Market 
services 

Administrative and support service activities N Market 
services 

Public administration and defence; compulsory social security O84 Non-market 
services 

Education P85 Non-market 
services 

Human health and social work activities Q Non-market 
services 

Other service activities; Activities of households as employers; undifferentiated goods- and 
services-producing activities of households for own use; Activities of extraterritorial 
organizations and bodies 

R_S, T, U Market 
services 

 

Table A3: Sectoral contribution to producer price inflation differential by country 

 2001-2008  2009-2014 

 
manufacturing and  

market services 
non-market services  

and other sectors 
 manufacturing and  

market services 
non-market services and  

other sectors 
Sectoral contribution to producer price inflation in Germany (percent) 

DEU 0.90 0.45  0.72 0.57 
Sectoral contribution to producer price inflation differential by country (percentage points) 

AUT 0.17 0.51  0.17 0.22 
BEL 0.92 0.40  0.46 0.01 
EST 2.13 2.41  0.71 0.40 
FRA 0.20 0.71  -0.23 -0.04 
GRC 0.97 1.34  -0.29 -0.96 
ITA 0.80 0.79  0.09 -0.02 
NLD 0.65 0.72  0.15 -0.20 
PRT 0.31 1.32  -0.68 -0.14 
SVN 2.34 1.79  -0.18 -0.22 
 


