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Abstract

The US-centred debate on the decoupling of productivity from workers’ compensation has given rise to the
question whether this decoupling has also taken place in other countries, and if so, to what degree. However,
in-depth analyses of the extent and the underlying causes of wage-productivity decoupling within Europe are
still sparse. This is particularly the case for the Central and East European members of the EU (EU-CEE11),
where trickle down of increased labour productivity to local workers in the form of compensation and wage
growth has been questioned. Existing analyses provide little explanation as to why the gains in productivity
are (not) fully passed on in the form of higher compensation, and why this is more pronounced in some
countries than in others. This study thus provides an overview of the extent and underlying factors of wage-
productivity decoupling with a focus on the EU-CEE11 countries. In general, the results reveal strong cross-
country variation in the amount and underlying reasons for decoupling. Further, we find that the extent of
decoupling within the EU-CEE11 is strongly related to the industry structures of these countries, as it is mostly
a phenomenon which occurs in countries that have followed an export- and manufacturing-focused
development path, while other countries have experienced “reverse decoupling”. We provide further insights
into this finding by contrasting productivity and compensation developments in industry and construction with
those in the service sector and by looking at each EU-CEE11 country individually.

Keywords: labour productivity, compensation, wages, economic growth, wage inequality, labour
share

JEL classification: E24, J3, D3, J24
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1. Introduction

“A rising tide should lift all boats” has been one of the central claims in the extensive debate on the decoupling
of productivity growth from wage growth in the US (Economic Policy Institute, 2019). As labour productivity
grows, so should the “typical” worker's compensation. The question regarding the extent to which the growth
of labour productivity has “decoupled” from the growth of wages has sparked a lively debate in the media, in
policy circles and in the scientific literature (Alexander, 2019; Brynjolfsson and McAfee, 2014; OECD, 2018;
Stansbury and Summers, 2018; Theodoropoulou, 2019; Gil-Alana and Skare, 2018; Hall, 2019). In short, the
debate has revealed a falling labour share, increasing wage inequality and worsening terms of trade for
workers as explanations for productivity gains not being (fully) passed on to the typical worker.

A vivid discussion has emerged on the relation between productivity and wage growth in the economies of
Central and Eastern Europe. Most of these countries have experienced strong growth of labour productivity
following their integration into the EU and monetary union (Leitner and Stehrer, 2019), but arguably with
limited trickle down to the workers in these countries (Bohle, 2018). However, analyses of wage-productivity
decoupling for these countries are sparse. Aggregate analysis across European countries reveals that
productivity growth did translate into growth of average compensation (Theodoropoulou, 2019). Recent
analyses also illustrate that the amount of decoupling strongly varies between countries (Gil-Alana, 2018;
Nolan, Roser and Thewissen, 2019; OECD, 2018; Pasimeni, 2018; Prenner, 2018; Theodoropoulou, 2019),
but their results provide little explanation as to why the gains in productivity are (not) passed on to
compensation growth, and why this applies more to some countries than others (Theodoropoulou, 2019).
Some recent analyses (Gil-Alana, 2018; OECD, 2018) disentangle the amounts of decoupling explained by
wage inequality, changes in the labour share and wage policy, but they only provide results for OECD
countries within Europe. Hence, there is not much analysis available of the underlying factors of decoupling —
for example trends in wage inequality and sectoral dimensions of these developments — regarding specifically
the EU members of Central and Eastern Europe (EU-CEE11)." Accordingly, this study analyses recent trends
in productivity and compensation/wage decoupling with a focus on the EU-CEE11 countries and provides a
first analysis of the factors underlying these developments.

This rest of this paper proceeds as follows: Section 2 reviews the existing literature on conceptual and
methodological fundamentals as well as empirical evidence of productivity-wage decoupling for European
countries. Section 3 describes the data sources and methods used with a particular focus on indicator
selection and deflation approaches used. Section 4 presents the aggregate results for European countries
and compares developments in industry and construction with developments in the service sector. Here we
also contrast developments of country groups according to the growth path they followed after their
integration into the EU and subsequently look at the individual countries in more detail. In Section 5 we
discuss these results and implications for policy measures and present our conclusions.

' Bulgaria, Czech Republic, Estonia, Croatia, Hungary, Lithuania, Latvia, Poland, Romania, Slovenia, Slovakia
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2.Literature review

In the following section we review the literature on the decoupling of median wage growth from productivity
growth with a focus on its underlying factors and the results of previous empirical studies. To make sense of
existing empirical studies, a clear understanding of the concepts and measurements used to capture wage-
productivity decoupling is necessary. Different measurement choices do not merely reflect methodological
issues but also illuminate different developments underlying the changing wage-productivity relationship.
These underlying factors and corresponding questions of measurement are reviewed in Section 2.1. In
Section 2.2 we summarise the available empirical evidence on wage-productivity decoupling with a focus on
results for European countries and the EU-CEE11 countries in particular.

2.1. WHAT UNDERLIES PRODUCTIVITY-WAGE DECOUPLING?

Debates about the “true” extent of decoupling within single countries (mostly the US) have elucidated the
importance of measurement choice for the broad debate on productivity-wage decoupling (Bivens, Gould et
al., 2014; Bivens and Mishel, 2015; Bosworth and Perry, 1994; Feldstein, 2008; Lawrence, 2016; Pessoa and
Van Reenen, 2013; Sharpe, Arsenault and Harrison, 2008; Sherk, 2013; Stansbury and Summers, 2018).
While all of these studies are broadly targeted at the analysis of the divergence between productivity growth
and wage growth, their conclusions vary widely. As noted by Stansbury and Summers (2018), these
diverging results do not merely indicate measurement issues but also reflect the question that is (sometimes
implicitly) being asked.

If we look at the divergence between productivity and average compensation, we are interested in the labour
share of income. The “baseline” of productivity-wage decoupling is therefore reflected in the divergence
between productivity growth and average compensation growth, when both are deflated with the GDP
deflator (see Figure 1). In many countries the labour share has fallen since the 1970s, and particularly since
2000 (Karabarbounis and Neiman, 2014). This is also the main observation of studies focusing on the
decoupling of productivity from average wages in the US (Lawrence, 2016), but of European countries as well
(OECD, 2018; Pessoa and Van Reenen, 2013; Theodoropoulou, 2019). Furthermore, the declining labour
share has a strong regional and sectoral component. Globally, the mining, transport and manufacturing
sectors have been experiencing the steepest declines in the labour share (Karabarbounis and Neiman,
2014). Accordingly, strong within-industry as well as total declines in the labour share have been found in
many EU-CEE11 countries, such as Poland, Slovakia, Slovenia and Estonia, for example (Karabarbounis
and Neiman, 2014).

If we want to focus instead on the question of the extent to which productivity has diverged from the typical
worker's pay, median compensation is the appropriate indicator (Nolan, Roser and Thewissen, 2019;
Pasimeni, 2018; Prenner, 2018; Stansbury and Summers, 2018). Therefore, additional factors underlying the
amount of total decoupling between productivity growth and median wage growth emerge. They illuminate
different aspects underlying what is here understood as total decoupling, the divergence between productivity
growth and median wage (or compensation) growth.



LITERATURE REVIEW
Research Report 448

Since our focus in this paper is on the latter question, developments in the labour share as well as changing
terms of trade, the development of non-wage components and the development in the personal income
distribution are relevant explanatory factors.

Figure 1/ Factors underlying the decoupling of productivity growth from median wage growth

Value added (GDPD) \ N

> Labour share

Avg. compensation (GDPD) /
q

> Terms of trade

o Y

Avg. compensation (CPI) ),» Total decoupling
> Non-wage components

Avg. wages (CPI)

> Wage inequality

Median wages (CPI)

Note: GDPD = GDP deflator; CPl = Consumer price index.
Source: Own display adapted from Nolan et al. (2019).

2.1.1. Changing terms of trade

Some authors have argued that compensation and wage measures should be deflated with a producer price
index (such as the GDP deflator) instead of the consumer price index (Feldstein, 2008; Lawrence, 2016;
Sherk, 2013). This makes sense from the perspective of a firm in a competitive market, where we assume
that "it pays a nominal wage equal to the marginal revenue product of labour, i.e., to the marginal product of
labour multiplied by the price of the firm's product" (Feldstein, 2008, p. 592). However, with a focus on
individuals’ benefit from productivity gains in terms of purchasing power, the consumer price index is the more
meaningful deflator (Feldstein, 2008; Nolan, Roser and Thewissen, 2019; Pasimeni, 2018; Stansbury and
Summers, 2018; Theodoropoulou, 2019). Differences between the two price indices reflect changes in terms
of trade, i.e. changes in export prices vs. changes in import prices, or increases in housing cost, which are a
large part of consumption (and therefore the CPI) but are not included in producer price indices (Bosworth
and Perry, 1994; Feldstein, 2008; Kugler, Schonberg and Schreiner, 2018; Nolan, Roser and Thewissen,
2019). When focused on individuals’ benefit from productivity gains in terms of purchasing power and
therefore using the CPI, these developments are included in the amount of total decoupling. Bivens and
Mishel (2015, p.6) call this the "terms of trade wedge, which concerns the faster price growth of things
workers buy relative to the price of what they produce". These GDP deflator and CPI series follow very similar
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trends in most countries, but applying the different deflators in Estonia and Slovakia, for example, results a
divergence of as much as 1.5 percentage points per year (Nolan, Roser and Thewissen, 2019).

2.1.2. The development of non-wage components

In existing studies, both compensation and wages have been used in the analysis of decoupling. Wages and
salaries include remuneration in cash (direct remuneration, bonuses and allowances, payments into
employees’ savings schemes, payments for days not worked) and in kind (company products, staff housing,
company cars, stock options and share purchase schemes, and meals and drinks or subsidised commuting).
Compensation of employees encompasses wages and salaries and additionally social contributions by
employers. When analysing the extent to which workers have benefited from productivity growth,
compensation should be preferred to wages because it captures their gains from work more holistically
(Feldstein, 2008).

Differentiating these two concepts is particularly interesting when applying a cross-national comparative
perspective, because there are remarkable differences in the gap between compensation and wages in
different countries (Schroder and Schwarzhappel, 2020). For the US, the literature has shown that the non-
wage components of compensation have grown faster than the wage components in recent decades
(Lawrence, 2016; Sherk, 2013; Stansbury and Summers, 2018). Accordingly, wages have grown more slowly
than compensation, which results in the amount of decoupling being smaller when considering compensation
instead of wages. Kiigler, Schonberg and Schreiner (2018) find that compensation has also grown slightly
faster than wages in eight advanced European economies.?

Displaying both the average compensation and the average wage series shows how the non-wage
components developed in comparison with wages.

2.1.3. Wage inequality

For the US, one strand of the literature finds that almost no decoupling (only slight decoupling after 2000) can
be observed when analysing decoupling of productivity from average compensation (Feldstein, 2008;
Lawrence, 2016). Another strand of the literature has additionally looked at median compensation, arguing
that it more accurately reflects a “typical” worker's pay, and finds strong decoupling of median compensation
growth from productivity growth, which can be ascribed to the inequality of incomes between workers (Bivens
and Mishel, 2015; Nolan, Roser and Thewissen, 2019; Pasimeni, 2018; Pessoa and Van Reenen, 2013).
This takes into account that the distribution of compensation and wages between workers affects how much
the “typical” worker benefits from productivity growth.® Changes in the distribution of income have received a
lot of attention as explanatory factors for decoupling and play arguably the most important role in explaining
the contradicting results between the US-centred studies. With a few notable exceptions (Nolan, Roser and
Thewissen, 2019; OECD, 2018), this has received less attention in the analyses of decoupling in European
countries, but it emerges as an important factor underlying wage-productivity decoupling.

2 Denmark, France, Germany, Italy, Norway, Spain, Sweden, United Kingdom.

3 Nolan, Roser and Thewissen (2019) additionally focus on the decoupling of household income from GDP and GNI, taking

economies of scale in living together into account and thus arguably providing a more accurate depiction of living standards.
Thus, they identify differences between GDP and GNI and changes in average household size as further important explanatory
factors of decoupling.
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2.2. EMPIRICAL EVIDENCE FOR EUROPE

Most of the empirical studies are concerned with wage-productivity decoupling in the US (Bivens, Gould et al.,
2014; Bivens and Mishel, 2015; Bosworth and Perry, 1994; Brynjolfsson and McAfee, 2014; Feldstein, 2008;
Lawrence, 2016; Pessoa and Van Reenen, 2013; Sharpe, Arsenault and Harrison, 2008; Stansbury and
Summers, 2018). Following the vast literature on decoupling in the US case, a number of studies have
analysed decoupling of productivity from compensation in European countries.

Pessoa and van Reenen (2013) closely implement the insights gained from previous studies and transfer the
analysis to the case of the UK, including an analysis of the labour share, personal income distribution and
dynamics in selected industries. Their analysis of the UK reveals no decoupling of average compensation
from productivity, and thus no falling labour shares. However, they observe substantial decoupling of median
wages from productivity owing to rising inequality in the distribution of incomes. Subsequently, they analyse
decoupling between productivity and average compensation in France, Germany and Italy, confirming the
results of previous analyses (Azmat, Manning and Reenen, 2012; Blanchard and Giavazzi, 2003) that falling
labour shares might be much more of an explanation of decoupling in continental Europe than in the UK.
Additionally, Pessoa and van Reenen (2013) analyse industry-specific divergences between productivity and
average compensation — the labour share — in the UK. Unsurprisingly, since the labour share at the level of
the total economy has not changed much, they do not find much evidence of a falling labour share in most
sectoral aggregates.

Two studies (Pasimeni, 2018 and Theodoropoulou, 2019) analyse the decoupling of productivity from
average compensation in the EU28 countries on aggregate. Pasimeni (2018) finds that within the whole of the
EU productivity has translated into average wage gains at a rate of about 50%, which is broadly supported by
Theodoropoulou (2019). Both studies split their sample into two similar time periods, but their results diverge.
Pasimeni (2018) finds a stronger link between productivity and compensation in the period 1970-1998 than in
1999-2017. Theodoropoulou (2019), on the other hand, finds that the period 1970-1994 was characterised by
an increasing gap between productivity and wage growth, while the period 1995-2017 was characterised by
fair wage growth — a decreasing gap between productivity growth and compensation growth. Neither of the
two studies goes into detail about what factors might be underlying this decoupling within the EU/Europe as a
whole, or within single countries. However, an important insight from these studies as well as from the
broader “decoupling literature” is the (negative) effect of the unemployment rate on compensation growth and
its importance as a moderating factor of the productivity-compensation link (e.g. Meager and Speckesser,
2011; Pasimeni, 2018; Stansbury and Summers, 2018; Theodoropoulou, 2019).

Studies by Schwellnus, Kappeler and Pionnier (2017) and OECD (2018) analyse wage-productivity
decoupling in OECD countries and thus include analyses for some European countries. The proposed
theoretical framework focuses on the effect of developments in the labour shares and compensation/wage
inequality, which, as discussed above, have been identified as two major underlying factors of decoupling.
Their findings show that the much discussed decoupling of productivity from median wages in the case of the
US represents indeed one of the strongest cases of decoupling (with 1.3 percentage points per year), but that
decoupling has been equally strong or not far behind in many European countries. For example, Poland (2
percentage points per year) and Hungary (1.3 percentage points per year) are among the four countries with
the highest rates of total decoupling of productivity from median wages, owing to falling labour shares as well
as increasing wage inequality. Further, Schwellnus, Kappeler and Pionnier (2017) show that within industry
changes in the labour share are responsible for most of the changes in the overall labour share. Changes
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within manufacturing emerge as the bigger contributor to the overall decline in the labour share for all
included EU-CEE11 countries (Poland, Hungary, Estonia and Lithuania) except Latvia.

Notably, Astrov et al. (2019), Theodoropoulou (2019) and Prenner (2018)* provide results on decoupling
within the EU-CEE11 countries. However, these are focused on the decoupling of productivity from average
compensation (CPI-deflated) and thus do not incorporate developments within the personal income
distribution, growth of non-wage components, changing terms of trade or sectoral aspects of decoupling,
which might be of particular importance for East European countries (Nolan, Roser, and Thewissen, 2019).5

The results for the countries that have so far not been analysed in detail in other studies point to two diverging
trends: over the period 1995-2017° the average compensation has been growing faster than productivity in
Bulgaria, Estonia, Latvia, Lithuania and Romania (Astrov et al., 2019; Theodoropoulou, 2019). In contrast,
compensation growth has recently failed to keep up with productivity growth in Croatia (since 2014) and
Cyprus (since 2013), and over the entire period it has lagged behind productivity growth in Greece and
Slovenia (Theodoropoulou, 2019). Furthermore, the OECD's (2018) findings of particularly high decoupling of
productivity from wages in Poland owing to a declining labour share are supported (Theodoropoulou, 2019).

Overall, the review of empirical results in the context of different concepts and measurements used reveals
several aspects of importance to our analysis. First, the choice of measurements does not merely reflect a
“right” or “wrong” indicator choice, but instead determines the type of decoupling and underlying factors that
are being analysed. Second, there is considerable cross-country variability in the experience of decoupling
within EU member states, and developments in the labour share and the compensation/wage distribution are
both important factors explaining overall decoupling of productivity developments from the “typical” worker's
pay. For many EU-CEE11 countries, however, decoupling has only been looked at with regard to the fall of
the labour share at the level of the total economy, while developments in compensation/wage inequality,
terms of trade and within sectors have not been analysed so far. Extending on the available literature, the
following descriptive analysis provides further insight into how overall decoupling is explained by the
development of the labour share, wage inequality, changing terms of trade, and growth of non-wage
components of compensation (see Figure 1). Additionally, we distinguish between broad sectoral aggregates,
which are of particular importance to the EU-CEE11 economies (see Section 4.2).

The single country results in Prenner (2018) are likely to contain some error in the compensation series, since results do not at
all resemble those of other studies.

The latter two aspects are included through the use of compensation and the CPI but not contrasted to other measures, while
changes within the distribution of personal incomes are not included at all.

In Theodoropoulou (2019) the base year for Greece is 1983.
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3.Data sources and analysis

For productivity measures and labour compensation per worker we use the newly constructed EU KLEMS
Release 2019.” KLEMS uses gross value added (GVA) instead of GDP for calculating productivity measures.
Most of the literature uses gross productivity measures rather than measures of “net productivity”, such as net
value added (NVA), which equals GVA minus capital depreciation (consumption of fixed capital). From an
income distribution perspective, net productivity should be the preferred measure of productivity, since it more
accurately reflects the income available for distribution to workers (Lawrence, 2016; OECD, 2018; Stansbury
and Summers, 2018). However, there is considerable uncertainty around measures of capital depreciation
and therefore NVA, because depreciation is not observed but imputed. Further, imputation methods differ
between countries. This renders GVA the more consistent indicator for a comparative perspective, while NVA
more accurately reflects the gains of productivity available for distribution between factors of production
(OECD, 2018). Net labour productivity is thus hard to measure accurately, and measures are less consistent
and comparable between countries. Therefore, we provide both measures in the discussion of our results. In
most countries, GVA has grown more slowly than GDP in recent decades (Pessoa and Van Reenen, 2013).
This means that decoupling at the level of the total economy, if it has happened, should be slightly smaller
than we would find using productivity indicators based on GDP rather than GVA.

To get a better approximation of compensation across the total economy, KLEMS provides labour
compensation, which imputes compensation for the self-employed, assuming that they receive the same
hourly wage as the employees in each industry and year (Stehrer et al., 2019).8

Additionally, we obtain a series on wages and salaries® and capital depreciation from national accounts, and
data on median wages and salaries from the Structure of Earnings Survey (SES) (Eurostat, 2020). Data from
the SES are only available at four-yearly intervals, from 2002 until 2014."°

While KLEMS data encompass the total economy (Stehrer et al., 2019), the SES only covers NACE Rev. 2
sections B-S excluding O (see Table A.1). Excluded are therefore agriculture, forestry and fishing (Section A),
activities of households as employers (section T), activities of extra-terrestrial organisations (section U), and
public administration and defence (section O). The SES provides data for the following aggregates:

» sectors B-S excluding O, which are used as a proxy for the total economy

» sectors B-N, which cover the business economy

» sectors B-F, which cover industry and construction of the business economy
» sectors G-N, which cover services of the business economy

» sectors P-S, which cover education; human health and social work activities; arts, entertainment and
recreation; and other (often publicly provided) service activities. !

7 See https://euklems.eu/
8 Labour income is calculated as LAB=(H_EMP/H_EMPE) COMP.

9 In the following description of results, wages are used interchangeably with wages and salaries.

0 Data from the 2018 SES were not available at the time of writing.
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KLEMS data provide a far more detailed sectoral breakdown, so our analysis is limited by the aggregates
available in the SES. In the following analyses the aggregate of sectors B-S excluding O is used as a proxy
for the total economy.

For the EU-CEE11 countries the CPI data are taken from the wiiw Annual Database (wiiw, 2020). This
includes the national CPI until 1999 and the HICP from 2000. For the remaining EU countries the CPI data
are taken from the OECD.Stat database (OECD, 2020). The GDP deflator is taken from the World Bank's
World Development Indicators (World Bank 2020).

Data for Croatia are only available from 2008 (2010 and 2014 from the SES) and are therefore excluded from
the analysis.'? Malta is excluded owing to missing data on the CPI and the GDP deflator.

We use annual compensation or wages and salaries per employed person instead of hourly wages to ensure
consistency between data sources. Hourly wages in the SES do not include “non-standard payments” such
as 13th- or 14th-month payments, holiday bonuses, quarterly or annual company bonuses and annual
payments in kind. These are included in the SES wages per employee and also in the KLEMS and national
accounts data on average compensation/wages.

Using the available aggregates described above, we first depict the decoupling and underlying factors at the
level of the total economy (sectors B-S excluding O) for all EU28 countries for the period 2002-2014 and
discuss the results briefly against the backdrop of the existing empirical studies summarised above. Next we
focus on the countries which have been analysed only superficially in previous studies and for which our data
are able to provide further insights. Therefore, we look at the EU-CEE11 countries and analyse trends of
decoupling over time and provide results on decoupling within the sectoral aggregates of the business
economy defined above.

" Note that the differentiation between the business economy and the public sector is not distinct: while these sectors cover
services, which are in many countries largely provided by the state, the activities in these sectors are not necessarily only
provided by the state. See for example the private provision of education or health services.

2 See Astrov et al. (2019) and Theodoropoulou (2019) for some analysis of available data on Croatia.
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4.Results

We first present the results on decoupling and its underlying factors within the EU member states at the level
of the total economy (Section 4.1). Subsequently, we focus on the EU-CEE11 countries (Section 4.2). Here
we look at decoupling at the level of the total economy and the two broad sectoral aggregates of industry and
construction and services. We contrast wage-productivity decoupling within the aggregate of countries that
have previously been characterised as belonging to the European manufacturing core (Stehrer and Stéllinger,
2015; Stollinger et al., 2013; Stollinger, 2016)® with decoupling in the remaining EU-CEE11 countries
(Section 4.2.1). Further, we show the individual countries’ experiences (Section 4.2.2) to examine the
substantial cross-country variation uncovered in previous studies (OECD, 2018; Nolan, Roser and
Thewissen, 2019; Theodoropoulou, 2019).

4.1. TOTAL ECONOMY DECOUPLING IN EU COUNTRIES

Table 1 shows the amount of wage-productivity decoupling in percentage points per year at the level of the
total economy and corresponding underlying developments. These are derived from the average annual
growth rates of productivity and compensation/wage measures per employed person (see Appendix Table
A.2). The development of the labour share using GVA and NVA (column 2 and column 3) corresponds to the
difference in yearly growth rates between GVA and average compensation and the growth rates of NVA and
average compensation, respectively. Column 4 shows the difference in average annual growth rates of
average compensation deflated with the GDP deflator and compensation deflated with the CPI, which
corresponds to worsening terms of trade for consumers. Column 5 shows the difference between annual
growth rates of average and median wages and salaries derived from the SES, which is used as a measure
of wage inequality. As the SES does not provide data for a lot of (mostly western European) countries for the
whole period, data on the measure of income inequality over the analysed time period are missing. However,
the decoupling in these countries, including wage inequality developments, has been analysed in OECD
(2018) for a similar time period. Depending on data availability in the SES (see column 5), the annual total
decoupling using GVA or NVA (column 6 and column 7) refers to decoupling including the development of
wage inequality or not.

In terms of terminology, it is important to note that decoupling is used to refer to values below 0, i.e. the
decoupling of wage growth from productivity growth, while reverse decoupling (or negative decoupling) is
sometimes used to characterise values of decoupling above 0 - if compensation/wages grow faster than
labour productivity.

'3 Including Germany, Austria, the Czech Republic, Slovakia, Hungary and Poland.
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RESULTS

Table 1/ Underlying factors of total economy decoupling in the EU28 countries in
percentage points per year, 2002-2014, sectors B-S excluding O

Labour share

using GVA

Austria 0.0
Belgium -0.1
Bulgaria 1.7
Cyprus -0.1
Czech Republic 0.0
Germany -0.2
Denmark -0.2
Estonia 0.8
Greece -0.3
Spain -0.3
Finland 0.7
France 04
Hungary -0.1
Ireland -0.2
Italy 04
Lithuania 0.1
Luxembourg -0.1
Latvia 14
The Netherlands 0.0
Poland -0.7
Portugal -1.0
Romania -2.2
Sweden 0.2
Slovenia 0.3
Slovakia -0.1
United Kingdom 0.1

Labour share
using NVA Terms of trade

0.2
0.2
1.6
0.1
0.0
-0.1
-0.3
0.9
0.0
1.0
0.7
0.0
0.2
0.8
0.1
-0.3
15
0.1
-1.0
-0.8
-3.0
0.2
0.6
-1.0
0.1

-0.2
-0.3
0.1
-0.1
-0.6
-0.4
0.2
1.2
0.7
-0.5
-0.1
-0.3
-0.6
-1.2
-0.3
0.4
0.6
0.9
-0.3
0.0
-0.2
25
0.2
-0.5
-1.4
-0.3

Wage
inequality

-0.2

0.1

-0.2
-0.2
-0.3
0.0
0.4
-0.1
0.0

Total
decoupling GVA
-0.2
-04
0.5
-0.2
-0.8
-0.6
0.0
1.9
-1.0
-0.5
0.6
0.1
-0.7
-1.5
0.1
0.7
0.5
23
-0.5
-0.9
-1.1
-0.1
0.3
0.2
-1.6
-0.2

Total
decoupling NVA
0.0
-0.1
0.4
0.0
-0.7
-0.5
0.0
21
-0.7
0.9
0.4
-0.5
-1.1
0.5
0.6
0.3
24
-0.4
-1.2
-0.9
-0.8
0.4
0.5
25
-0.2

Note: GVA = gross value added; NVA = net value added (= GVA minus capital depreciation). Depending on the data
availability evident from column 5, the values for total decoupling refer to decoupling with or without wage inequality. Thus,

comparability between countries is limited.

Source: EU KLEMS Release 2019; Eurostat (2020).

The results are broadly in line with the analyses of the OECD (2018) and Theodoropoulou (2019), which
cover similar time periods and reveal considerable variation in wage-productivity decoupling across European

countries.'* For example, Poland, Hungary and Slovakia are among the countries with the highest yearly
rates of decoupling in our analysis as well. For Slovakia, we can additionally show that the decoupling found

in Theodoropoulou (2019) can be attributed to worsening terms of trade for the most part, while a declining
labour share and rising wage inequality play a secondary role. In line with Theodoropoulou (2019), our results
reveal reverse decoupling in Bulgaria, Estonia, Latvia and Lithuania, meaning that, at the level of the total

economy, compensation grew faster than productivity. For Romania, on the other hand, our results indicate

that while a strongly falling labour share and increasing wage inequality have worked towards wage-

4 In addition to not covering exactly the same time periods, results diverge because we use productivity per employee as
opposed to the measures of hourly productivity and compensation/wages used in OECD (2018) and Theodoropoulou (2019).
The growth of productivity per employee has generally been slightly lower than growth of productivity per hour worked, but the
difference varies between countries (Leitner and Stehrer, 2019). Additionally, we include the "terms of trade wedge" (Bivens
and Mishel 2015, p. 6) not included in the other analyses, and the SES does not include median wages for many of the

European OECD countries analysed in OECD (2018).
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productivity decoupling, improving terms of trade for Romanian consumers have offset these trends within the
observed period. Additionally, the results show that labour compensation decoupled faster from NVA than
from GVA between 2002 and 2014, which puts Romania in the group of countries with the highest rates of
decoupling when considering NVA. Below we shed more light on the cross-country differences in macro-level
decoupling by focusing on sectoral developments within selected country aggregates, and subsequently we
look at each EU-CEE11 country in detail.

4.2. DECOUPLING IN THE EU-CEE11

We now focus on the EU-CEE11 countries, most of which have experienced growth in labour productivity
following their integration into the EU and the euro area (Leitner and Stehrer, 2019). However, trickle down of
increased labour productivity to local workers in the form of compensation and wage growth has been
questioned (Bohle, 2018). Additionally, we include Austria and Germany, because they are closely linked to
many EU-CEE11 economies. For most of the EU-CEE11 countries decoupling has not been analysed in
detail before, and the limited analyses previously available as well as our results at the level of the total
economy point to severe decoupling in some of them, and reverse decoupling in others.

Figure 2 / Change of the share of employment in manufacturing (NACE rev. 2 section C)
between 2000/2 and 2014/16

Change of proportion
of employment in manufacturing
in %,

2000/2 - 2014/16

[1-9.8--6.0
[C1-6.0--3.0
[ -3.0-00
B 0.0-3.6
Bl :6-6.9
[ no data

Note: 2000/2 = average values for the years 2000-2002; 2014/16 = averages for the years 2014-2016.
Source: Eurostat (2020); own display.
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These aggregate trends in wage-productivity decoupling might in part reflect changes in the countries'
industry structures but can more likely be traced back to distinct wage-productivity decoupling within specific
sectors (Schwellnus, Kappeler and Pionnier, 2017). For the period analysed the sectoral breakdown of the
wage-productivity relationship is particularly interesting for the EU-CEE11 countries, since it was
characterised by rapid developments in employment and productivity in the manufacturing sector
(Landesmann and Schréder, 2020; Stehrer and Stollinger, 2015; Stéllinger et al., 2013; Stéllinger, 2016).
Some countries kept or even enlarged their manufacturing sector, while other countries de-industrialised
quickly (see Figure 2 and Bohle, 2018; Stehrer and Stdllinger, 2015; Stollinger, 2016). As Stehrer and
Stollinger (2015, p. 33) show, the specialisation in manufacturing only happened relatively recently and
strongly in many EU-CEE11 countries: "The average manufacturing export intensity was not very different in
the group of CE manufacturing core countries and other EU member states back in 1995; from the early
2000s onwards, however, the two groups have embarked on divergent trends with the manufacturing core
countries significantly increasing the export intensity per capita, climbing to some EUR 3,700, whereas that of
the other member states was basically stagnating." This begs the question how these developments might
translate into the typical worker's pay at the level of the total economy, and within industry in particular. How
does the experience of decoupling vary between the manufacturing core and non-manufacturing core country
groups, and do these developments have a sectoral dimension?

4.2.1. Decoupling of productivity from wages - a phenomenon of the Central
European manufacturing core?

Let us first look at the decoupling of productivity from compensation/wages within the group of Central
European (CE) manufacturing core countries and compare them with the aggregate patterns in the non-
manufacturing core EU-CEE11 countries.

Figure 3 shows the simple average growth of productivity and compensation/wage measures within the
countries of the CE manufacturing core, using 2002 as the base year.' Looking at the level of the total
economy (sectors B-S excluding O) first, we can see that throughout most of the period productivity in the CE
manufacturing core countries has grown faster than compensation. The gap between the growth of wages
narrowed during the crisis and seems to narrow again in the most recent years owing to strongly increasing
compensation/wages. Throughout most of the period the decoupling of compensation from productivity is
equally explained by a declining labour share (the gap between productivity growth and compensation growth
at consumer prices) and worsening terms of trade for workers (the gap between compensation growth at
producer prices and compensation growth at consumer prices). Furthermore, we can see that the non-wage
components of compensation have grown at a slightly slower pace than wages and salaries.

The picture is almost identical when focusing on the business economy (sectors B-N), which excludes the
sectors P-S covering mostly public services. Further, the SES data additionally tell us that, on average across
the business economy in the countries of the CE manufacturing core, median wages have grown at a slightly
slower rate than average wages and salaries.

5 This has been selected owing to data availability in the SES and because it marks the starting point of the diverging importance
of manufacturing outlined above (Stehrer and Stdllinger, 2015). While it might seem trivial to note that attention needs to be
paid to the period analysed (i.e. the base year selected), this is of particular importance for many of the new member states,
whose rapid economic development in the 1990s and 2000s might alter results with a small shift of the base year.
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Within industry and construction (sectors B-F), the patterns observed for the total economy reappear much
more pronounced. Thus, between 2002 and 2017 productivity has grown much more strongly than
compensation at consumer prices, which leaves a substantial gap between the two in 2017 relative to 2002.
As the curve for compensation at producer prices shows, this is to a large extent explained by a falling labour
share, and to some extent also by worsened terms of trade for workers in the CE manufacturing core. In
contrast, average compensation at consumer prices has grown in line with productivity in the service sector
(sectors G-N). However, the gap between the growth of average and median wages in 2014 suggests that
wage inequality has been growing within these sectors, indicating that the “typical” worker's pay has to some
extent decoupled from the growth of productivity.

Figure 3 / CE manufacturing core: Productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator Net value added, GDP deflator

Labour compensation, CPI

Labour compensation, GDP deflator

Wages and salaries, CPI SES: mean wages and salaries, CPI

SES: median wages and salaries, CPI

Sectors B-S excluding O Sectors B-N
140 140
120 120
100 100
==
80 80 -
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
Sectors B-F Sectors G-N
140
140 -
120
120
100 | 100 _
Vz
Z
80 80
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020

Note: Depicted are the unweighted averages of the growth rates within countries of the Central European manufacturing
core (including Germany, Austria, the Czech Republic, Slovakia, Hungary and Poland). SES data for the sectors B-S

excluding O are excluded because they are not available for Germany and Austria.
Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

The EU-CEE11 countries which are not considered part of the CE manufacturing core have had, on average,
a very different experience. At the level of the total economy, Figure 4 reveals a story of reverse decoupling:
compensation/wages at consumer prices have grown faster than productivity in relation to 2002. In 2017 the
gap between the two is almost equally explained by an increasing labour share and improved terms of trade
for workers within these countries relative to 2002.
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Figure 4 /| CEE11 without countries of the manufacturing core: productivity and wage
decoupling decomposition, 2002 = 100

Gross value added, GDP deflator ——— Net value added, GDP deflator
Labour compensation, GDP deflator ~ — — — — — Labour compensation, CPI
————— Wages and salaries, CPI — — — — — SES: mean wages and salaries, CPI|

SES: median wages and salaries, CPI

Sectors B-S excluding O Sectors B-N
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Note: Depicted are the unweighted averages of the growth rates within EU-CEE11 countries that are not part of the Central
European manufacturing core (Bulgaria, Estonia, Lithuania, Latvia, Romania, and Slovenia). SES data for the sectors B-S
excluding O are excluded because they not available for Estonia and Latvia.

Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

The data for the business economy show a similar picture and reveal no significant gap between average and
median wages.

Compensation/wages in industry and construction have tracked productivity in this sector much more closely
in the countries that are not part of the CE manufacturing core. Furthermore, the difference between net value
added and gross value added reveals that the rate of depreciation has fallen and that more of the gains from
productivity should be available for distribution between the factors of production.

Accordingly, the higher growth of compensation as opposed to wages observed at the level of the total
economy appears more markedly in the services of the business economy than in industry and construction.
Here, compensation and wages at consumer prices have grown much faster than compensation at producer
prices, which have grown faster than GVA and NVA, pointing to an increasing labour share and improved
terms of trade.
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4.2.2. EU-CEE11 countries in detail

Our results for the manufacturing core and non-manufacturing core countries reveal an important link
between wage-productivity decoupling and the countries’ growth regimes and industry structures, and provide
some insights for joint policy efforts. However, these aggregated results still obfuscate considerable cross-
country variation in wage productivity decoupling. Below, we look at the individual countries in more detail.

Bulgaria

Figure 5 shows the development of productivity and compensation measures in Bulgaria between 1995 and
2017, using 2002 as the base year. At the level of the total economy, we can see that labour compensation
has grown faster than productivity, as measured by gross value added or net value added. This observation
holds when looking at compensation as well as when looking at wages and salaries in relation to the
productivity measures. The slightly faster growth of labour compensation when deflated by the CPI rather
than the GDP deflator suggests that the terms of trade for Bulgarian consumers have improved, lowering the
relative cost of consumption. The slight gap between the growth of compensation and wages and salaries
suggests that the non-wage components of compensation have grown slightly more slowly than wages and
salaries in the period from 2002 until 2017.

Figure 5/ Bulgaria: productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator ——— Net value added, GDP deflator
Labour compensation, GDP deflator ~ — — — — - Labour compensation, CPI
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.
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When looking at the SES data, it becomes evident that median wages have grown more slowly than average
wages. Further, the graph shows that productivity and compensation have grown in tandem up to the crisis,
while productivity growth levels were significantly slower in the post-crisis period, when compensation kept
growing at a relatively stable rate. This picture remains largely unchanged when focusing solely on the
business economy (sectors B-N).

An interesting pattern emerges when differentiating between developments in industry and construction
(sectors B-F) and services of the business economy (sectors G-N). While in industry and construction
compensation growth has lagged behind productivity growth for most of the period following 2002 and only
catching up with productivity development from 2015 onwards, '® compensation has grown a lot faster than
productivity in sectors covering the services of the business economy. Thus, the overall picture of the level of
the total economy reflects the trends in the services of the business economy.

Czech Republic

In the Czech Republic, productivity and average wages at the level of the total economy have grown in
tandem for most of the period. It is evident that productivity and wage levels flatlined for most of the post-crisis
years, surpassing their 2007 level only after 2015. In this period, average compensation using the CPI has
grown slightly more slowly than the other measures, including average compensation deflated with the GDP
deflator, which suggests that the terms of trade have slightly worsened for workers in the Czech Republic.
Additionally, this implies that the non-wage components of compensation have grown more slowly than
wages and salaries themselves. Trends visible based on SES data diverge strongly from those observed
based on KLEMS and NA data. These differences might stem from the diverging coverage between data
sources, since the SES only covers enterprises with ten or more employees and uses full-time equivalents
(FTEs) instead of persons in employment.’” Nevertheless, the SES data reveal that mean and median wages
and salaries grew together over the observed period. The patterns observed for the sectors B-N do not differ
substantially from those observed for sectors B-S excluding O.

A different picture emerges for industry and construction. Here productivity has grown faster than
compensation and wages and salaries, with gross value added being at 147% of its 2002 level in 2017, while
compensation deflated by the GDP deflator was at 140% of its 2002 level in 2017 and compensation deflated
with the CPIl in 2017 was at 132% of its 2002 level. This means that the labour share fell and terms of trades
worsened for consumers in the Czech Republic.

In the services of the business economy, most measures grew together during the observed period. What
stands out is that wages and salaries deflated with the CPI have grown faster than CPI-deflated
compensation, implying that the non-wage components of compensation have grown more slowly than the
wages and salaries themselves, as also observed at the level of the total economy. Furthermore, in contrast
to the other sectoral aggregates, we can observe a slightly stronger decoupling of median wages from mean
wages, showing that wage inequality has increased in the services of the business economy, in particular in
the pre-crisis years.

6 Patterns evident in the sectors B-F before 2002 suggest that this picture would emerge even more strongly when selecting for

instance 1995 as the base year, because productivity in 1995 was only at about 60% of its value in 2002, while compensation
and wages and salaries (at least when using the CPI) were approximately at the same level as in 2002.

7 See Schréder and Schwarzhappel (2020).
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Figure 6 / Czech Republic: productivity and wage decoupling decomposition, 2002 = 100
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Estonia

A considerable gap between average compensation and productivity has developed in Estonia, with
compensation and wages and salaries reaching about 168% of their 2002 level in 2008 and gross/net
productivity only reaching 132% of its 2002 level in 2008. During the crisis both declined sharply, but they
increased again starting from their low in 2009. In the post-crisis period compensation and productivity have
grown at similar rates, preserving the gap between compensation and productivity until 2017. Thus Estonia
presents an example of the case of reverse decoupling. The labour compensation series deflated with the
GDP deflator shows that this is equally explained by an increasing labour share as well as by improving terms
of trade for Estonian consumers. Furthermore, we can see from the graph which illustrates these
developments within the business economy that median wages have grown faster than mean wages.

In Estonia, the patterns regarding the decoupling of compensation/wages from productivity are very similar
across the sectoral aggregates. What is interesting in Estonia’s case, however, are the varying growth rates
of productivity and compensation/wages themselves. While productivity and compensation/wages in industry
and construction have recovered rather quickly after the crisis and surpassed their pre-crisis high, productivity
and compensation/wages in the services of the business economy have grown relatively slowly. In services,
compensation and wages and salaries have just reached their pre-crisis level relative to 2002, and
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productivity in these sectors is still lower in 2017 than it was in 2007. For both sectors, however, it is evident
that productivity has grown more slowly than wages.

Figure 7 / Estonia: productivity and wage decoupling decomposition, 2002 = 100
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Hungary

Between 2002 and 2017 the average Hungarian workers’ compensation at consumer prices has grown
slightly less than their productivity. The biggest portion of total decoupling can be attributed to worsening
terms of trade for Hungarian workers, and a small part is due to a declining labour share. Additionally, in
contrast to compensation, wages and salaries have grown together with productivity growth, which reflects
the slow growth of non-wage components as an important factor in the Hungarian case. Regarding overall
productivity growth, we can see that Hungary has not yet overcome the crisis, with productivity still being
below its 2008 level. Based on SES data, we can see that changes in median wages have broadly followed
trends in mean wages. In the business economy, trends are broadly similar, but generally more pronounced
than in the total economy.

When comparing industry and construction with the services of the business economy, two diverging trends
become evident. In Hungary, productivity in industry and construction has consistently grown faster than
compensation at consumer prices. In contrast, productivity growth in the services of the business economy
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has generally (and particularly in the pre-crisis period) been lower than compensation growth, with the
indicators converging only in the most recent years. Furthermore, productivity and compensation in industry
and construction have generally been growing and have also recovered quickly after the crisis, while
productivity and compensation in the service sectors have grown up to the crisis, then dropped to 2002 levels
in 2014/2015, and only show an upwards trend in the most recent years.

Figure 8 / Hungary: productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator ——  Net value added, GDP deflator
Labour compensation, GDP deflator ~ — — — — — Labour compensation, CPI
————— Wages and salaries, CPI — — — — - SES: mean wages and salaries, CPI

SES: median wages and salaries, CPI

Sectors B-S excluding O Sectors B-N
120 120
110 110
100 100
90 | 90 |
80 - 80
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
Sectors B-F Sectors G-N
160
120
140 -
120 | 100
100 <
SRS 80 |
80
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020

Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Lithuania

At the level of the total economy, the data for Lithuania reveal a very similar picture to the one shown for
Estonia. In Lithuania, too, a considerable gap has developed between average compensation and
productivity, with compensation and wages and salaries reaching about 173% of their 2002 level in 2008 and
gross/net productivity only reaching 141% of its 2002 level in 2008. During the crisis both registered a sharp
decline. In the post-crisis period this gap initially narrowed until 2013 but then started to widen again from
2014. In 2017 the gap between productivity and wages was once again considerable compared with its level
in 2002. As for Estonia, the labour compensation series deflated with the GDP deflator shows that this gap is
explained in equal measure by an increasing labour share as well as by improving terms of trade for
consumers. The picture for the business economy does not differ much from the one that emerges for the
total economy.
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Figure 9 / Lithuania: productivity and wage decoupling decomposition, 2002 =100
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

For industry and construction we can see that compensation growth has broadly been in line with productivity
growth. The growth of compensation has been similar in the services of the business economy, but
productivity growth in these sectors has experienced far lower growth rates, leading to a substantial gap
between compensation and productivity measures in 2017.

The SES data do not show a substantial gap between mean and median compensation developing between
2002 and 2014 in any of the sectoral aggregates.

Latvia

Latvia’s experience is comparable to that of the other Baltic countries. Since 2002 compensation has also
grown much faster than productivity, reflecting an increasing labour share and improved terms of trade for
Latvian consumers. However, compensation growth has been even higher in Latvia than in Estonia and
Lithuania, while productivity has grown at a faster rate than in Estonia and at a similar rate to that in Lithuania.
This has led to a large amount of reverse decoupling of compensation from productivity measures.



RESULTS
Research Report 448 W| |W

Similar to Estonia and Lithuania, compensation growth has been comparable between industry and
construction and services of the business economy, and productivity growth has been slower in the service
sectors.

Additionally, median wages have grown considerably faster than mean wages in the Latvian business
economy, which is particularly driven by the service sectors.

Figure 10 / Latvia: productivity and wage decoupling decomposition, 2002 = 100
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Poland

A particularly interesting picture of decoupling emerges for Poland. Take the level of the total economy first: in
the pre-crisis period productivity grew initially very fast and then levelled off, while compensation initially
declined but then grew fast. As a result, in 2008 both productivity and the compensation measures were at a
similar level as in 2002. A similar pattern emerges after the crisis, which hit Poland much less than most other
European economies. Productivity initially grew much faster than compensation, but in 2017 both converged
towards a similar level relative to 2002. Additionally, the SES data reveal that between 2010 and 2014 wage
inequality rose in Poland.
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This picture remains mostly unchanged when focusing on the business economy only. However, it is evident
that the gap between mean and median wages (i.e. wage inequality) has been much bigger in the sectors of
the business economy.

All'in all the data suggest that the considerable gap between productivity growth and the growth in average
compensation, as for example noted by the OECD (2018) for 1995 until 2013, might be closing in the most
recent years, but that the distribution of the growth in average compensation is increasingly uneven, as
indicated by a widening gap between mean and median compensation.

The distinction between industry and construction and the services of the business economy sheds some
light on these developments.

Figure 11 / Poland: productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator ——  Net value added, GDP deflator
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

In industry and construction productivity has been growing very fast between 2002 and 2017, with only a
short period of levelling off between 2003 and 2008.'® Compensation in these sectors, however, has been
growing rather slowly. Between 2002 and 2017 GVA in industry and construction increased to about 150% of
its level in 2002, while compensation/wages growth only increased to about 130% of its level in 2002. Thus

8 Note also the different scale in the graph for the sectors B-F in contrast to that for sectors G-N.
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productivity has largely decoupled from productivity growth during these years in Polish industry and
construction, with the data hinting at convergence in most recent years.

In contrast, productivity has developed at a slower rate in the services of the business economy, which
means that compensation/wage growth, showing similar developments across these sectoral aggregates,
has tracked these changes much more closely. However, the SES data reveal that these increases in
average compensation/wages in the service economy have been accompanied by increasing wage
inequality, which implies that the benefits from these increases in average compensation/wages are less
equally distributed.

Romania

In Romania, productivity and compensation at consumer prices have grown in tandem for most of the period.
Only in the most recent years have compensation and wages at consumer prices grown much faster than
productivity at producer prices, leaving a considerable gap between the two series in 2017. The series on the
compensation at producer prices shows that the labour share has drastically fallen before and during the
crisis. Thus, the common growth of productivity and labour compensation is mostly due to improving terms of
trade for Romanian consumers in the pre-crisis years. This becomes evident from compensation deflated with
the GDP deflator, which is only about 150% of its 2002 level in 2017, while compensation and wages at
consumer prices are at about 225% of their 2002 level in 2017. The SES data reveal no significant gap in the
growth of average versus median wages. The focus on the business economy leaves this picture mostly
unchanged.

In the pre-crisis years productivity in industry and construction grew very fast in Romania. In the post-crisis
years productivity mostly flatlined, while compensation fell sharply in the initial crisis period and only
recovered starting in 2014, finally matching productivity growth relative to 2002 in 2017. However, while the
growth of compensation at consumer prices has broadly kept up with this growth, compensation at producer
prices has strongly decoupled from productivity, which implies a strongly declining labour share in Romanian
industry and construction, which is to some extent offset by the improved terms of trade for Romanian
consumers.

Between the two sectoral aggregates we can see that most of the declining labour share in Romania can be
attributed to industry and construction, since it cannot be observed in the service sector of the business
economy. Instead we can see in the service sector that compensation/wages at consumer prices have grown
much faster than productivity within services. Compared with industry and construction, productivity in the
service economy took a deep hit during the crisis years, but then it also increased faster in the post-crisis
years from 2011 to 2017.

The SES data do not imply changes in the levels of wage inequality in both sectoral aggregates.
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Figure 12 / Romania: productivity and wage decoupling decomposition, 2002 = 100
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Note: Net value added for Romania is not displayed due to missing depreciation data for some years and sectors.
Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Slovenia

In general, growth of productivity and compensation in Slovenia follow very similar trends from 2002 until
2017. Productivity and wages have grown in tandem up to the crisis, and both have pretty much stagnated
since the crisis. What stands out in the Slovenian case is that labour compensation at producer prices has not
experienced the same hard decline in the crisis as the other indicators. This leaves a small but consistent gap
between labour compensation and gross value added (both at producer prices), suggesting an increased
labour share in the post-crisis period relative to the years before the crisis. SES data tell us that between 2002
and 2014 median wages grew faster than mean wages, which suggests that incomes became more evenly
distributed during this period.

For Slovenia, the picture of decoupling does not change much when considering only the business economy
or differentiating between industry and construction and the service sectors. However, it is evident that
productivity in industry and construction grew slightly faster than compensation both before and after the
crisis, which suggests that decoupling of compensation from productivity might still be a relevant issue in
Slovenia, in particularly when also considering their developments before 2002, as reflected in
Theodoropoulou (2019).
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Regarding the development of productivity on its own, it is interesting to note that productivity in industry and
construction recovered much more quickly after the crisis, while productivity in the services of the business
economy is still below its pre-crisis level.

Figure 13 / Slovenia: productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator ——  Net value added, GDP deflator
Labour compensation, GDP deflator ~ — — — — — Labour compensation, CPI
————— Wages and salaries, CPI — — — — — SES: mean wages and salaries, CPI

SES: median wages and salaries, CPI

Sectors B-S excluding O Sectors B-N
140 | 140 |
120 120 -
100 100 -
80 80
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
Sectors B-F Sectors G-N
140 |
140 |
120+ 120
100 |
100 _~Z
80 - /
Z
60 - 80
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020

Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Slovakia

Figure 14 shows that productivity and compensation at producer prices have grown in tandem in Slovakia.
However, when looking at compensation/wages at consumer prices, the graphs show that they have strongly
decoupled from the growth of compensation at producer prices, which suggests a substantial worsening in
the terms of trade for Slovakian workers. When considering the growth of net value added, the gap with
compensation/wages at consumer prices is even wider.

The comparison of sectoral aggregates reveals that the trends of decoupling observed at the level of the total
economy are more pronounced in industry and construction, whereas they are less marked in the services of
the business economy, similar to our findings for other countries.
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Across the observed period and across the different sectoral aggregates income inequality in Slovakia was
very stable between 2002 and 2014, as illustrated by the uniform growth of median wages and average
wages.

Figure 14 / Slovakia: productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator ——  Net value added, GDP deflator
Labour compensation, GDP deflator ~ — — — — — Labour compensation, CPI
————— Wages and salaries, CPI — — — — — SES: mean wages and salaries, CPI|

SES: median wages and salaries, CPI

Sectors B-S excluding O Sectors B-N
200 200 -
150 150
100 100 />
-
50+ 50 -
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
Sectors B-F Sectors G-N
200 200
150 150
100 100 |
50 50 -
T T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020

Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

Germany and Austria

For the sake of comparison, in the following section we also present the data for Germany and Austria, whose
economies are tightly interwoven with the economies of many of the EU-CEE11 countries (Stehrer and
Stollinger, 2015). Note the smaller range of the y axis in Figure 15 and Figure 16, which reflects the less
pronounced developments in productivity and wage growth that are to be expected for these more advanced
economies.

For Germany, we can see that up to the crisis productivity at the level of the total economy has increased
strongly. It decreased sharply during the crisis but recovered to its pre-crisis level up to 2017. Relative to
2002, wages and salaries even stagnated (at producer prices) or decreased leading up to the crisis and then
matched the growth of productivity in the post-crisis period. Data from the SES on median wages in the
business economy tell us that in addition to these developments a considerable gap developed between
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median and average wages, indicating that the “typical” worker did not gain from the increases in productivity
between 2002 and 2014, as analysed in more detail by Kigler, Schénberg and Schreiner (2018).

Figure 15/ Germany: productivity and wage decoupling decomposition, 2002 = 100
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Source: EU KLEMS Release 2019; Eurostat, 2020, own display.

By dividing the business economy into industry and construction and services, diverging patterns become
evident. On the one hand, productivity has increased strongly in industry and construction, while
compensation/wages (at consumer prices) have stagnated throughout most of this period, with increases only
recorded in the most recent years. In the services of the business economy, on the other hand, productivity
has mostly stagnated and even fallen modestly during the crisis years. However, compensation and wages at
consumer prices have also started to grow in the services of the business economy in the most recent years.
Furthermore, we can see that increases income inequality have been larger in services than in industry and
construction.

In Austria, the growth of compensation and wages at producer as well as consumer prices has decoupled
from the growth of productivity in the pre-crisis period. Owing to decreases in productivity during the crisis
years, productivity and wages show similar growth rates relative to 2002 in the post-crisis period. However,
the observed diverging patterns between 1995 and 2002 suggest that, when considering the longer time
period between 1995 and 2017, growth of compensation/wages using producer prices has decoupled from
the growth of productivity, and even more so when looking at compensation/wages at consumer prices, as
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found by Theodoropoulou (2019). For Austria, the SES data do not show a substantial gap in the growth of
median versus average wages.

Figure 16 / Austria: productivity and wage decoupling decomposition, 2002 = 100

Gross value added, GDP deflator —— Net value added, GDP deflator
Labour compensation, GDP deflator ~ — — — — - Labour compensation, CPI
————— Wages and salaries, CPI — — — — - SES: mean wages and salaries, CPI|

SES: median wages and salaries, CPI

Sectors B-S excluding O Sectors B-N
110 110
105 | 105+
100 100+ o
N 7
954 7,
95
90

90

T T T T T T T T T T T T

1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
Sectors B-F Sectors G-N
120 120
110 110
g =

100 | = 100 | P ==

> J —
90 90
80 - 80 |

T T T T T T T T T T T T

1995 2000 2005 2010 2015 2020 1995 2000 2005 2010 2015 2020
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5. Conclusions

This article has examined the decoupling of productivity from wages in the period 2002-2017 in European
countries, with a particular focus on the Central and East European members of the EU. It has first shown
decoupling at the level of the total economy and subsequently contrasted wage-productivity decoupling within
industry and construction with decoupling in the service sector. Additionally, it has revealed factors underlying
the decoupling of productivity from compensation and/or wages, namely changes in the labour share,
changes in the terms of trade, the development of non-wage components of compensation, and wage
inequality.

In general, the analysis has shown that the decoupling of productivity from labour productivity in European
countries has been a lot less clear-cut than seems to have been the case in the US and therefore confirms
the substantial cross-country variation found in previous studies (e.g. Nolan, Roser and Thewissen, 2019;
OECD, 2018; Theodoropoulou, 2019). Based on previous literature analysing the increasing concentration of
manufacturing in a Central European manufacturing core (Stehrer and Stéllinger 2015; Stollinger 2016), we
have differentiated the decoupling in EU-CEE11 countries that belong to the CE manufacturing core and
those that do not. The analysis shows that patterns of wage-productivity decoupling reflect the different
growth paths that these countries followed after EU integration and their corresponding industry structure.

In the countries considered part of the CE manufacturing core productivity has grown faster than
compensation throughout most of the analysed period from 2002 to 2017. The gap between productivity and
wage growth shrank during the crisis, then widened following the crises years and shrank again in the most
recent years, driven by strong compensation/wage growth. Throughout this period the decoupling of
compensation from productivity is explained equally by a declining labour share and by worsening terms of
trade for workers. Wage inequality and the slower growth of the non-wage components of compensation play
a smaller role in total decoupling. Within industry and construction these patterns reappear much more
pronounced, whereas they are much less pronounced in the services sector owing to slower productivity
growth.

A very different picture has emerged for the countries that do not belong to the CE manufacturing core. Here,
the analysis has revealed reverse decoupling, meaning that compensation/wages have grown faster than
productivity, irrespective of the measurements used. In 2017 this gap is almost equally explained by an
increasing labour share and by improved terms of trade for workers within these countries relative to 2002.
The sectoral breakdown shows that growth of compensation and wages has been broadly in line with
productivity growth in industry and construction. In the service sector, on the other hand, compensation and
wages at consumer prices have grown much faster than compensation at producer prices, which itself has
grown faster than GVA and NVA. This points to reverse decoupling owing to an increasing labour share and
improved terms of trade.

In the analysis of individual countries, Poland and Slovakia stand out as the countries that have experienced
the strongest decoupling of productivity from wages. While worsening terms of trade were found to explain
this trend in Slovakia, a falling labour share explained these developments in Poland. In Poland, however, the
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most recent trends in wage developments seem to counteract the trend of decoupling. As Pessoa and Van
Reenen (2013) found for the UK, we observe reverse decoupling (compensation growing faster than
productivity) in the personal services industry in many countries. However, we have to keep in mind that this
aggregate also covers the sectors where productivity growth is particularly hard to measure accurately
(OECD, 2018). The Baltic countries, previously characterised as following a dependent debt-driven growth
path (Bohle, 2018), stand out from the group of non-manufacturing core EU-CEE11 countries as particularly
strong cases of reverse decoupling. In most countries the overall picture of decoupling remains largely
unchanged when focusing on the business economy as opposed to our aggregate of the total economy. This
suggests that trends in the (mostly) public sector, which are excluded in the aggregate for the business
economy, do not differ much from those observed for the business economy and the total economy, or that
these sectors are too small in terms of value added and compensation paid to impact the overall picture.

Going forward, economic policy should consider two interwoven developments demonstrated by this analysis.
On the one hand, the fact that compensation growth has broadly followed productivity growth in most
countries highlights the importance of common measures aimed at increasing productivity, and especially so
in light of further common challenges facing the region, such as demographic change (Leitner and Stehrer,
2019) and the coronavirus pandemic. Allowing for productivity growth against the backdrop of these
challenges necessitates substantial public-sector investment, which should be pursued and coordinated at
the EU level, since these key challenges cannot realistically be met by any of the member states individually
(Landesmann and Stéllinger, 2020).

On the other hand, a general implication of the productivity-wage decoupling literature has been that wages,
and particularly median wages, should play a central role besides productivity measures for monitoring living
standards and inclusive growth (see e.g. Nolan, Roser and Thewissen, 2019). Our analysis reinforces these
results with regard to the (East) European member states, and in particular those countries that belong to the
Central European manufacturing core, where wage growth has not followed productivity growth. Recent
undermining of wage negotiation mechanisms and the coverage of collective-bargaining agreements in these
countries mean that the benefits of productivity increases and general improvements in the labour market
situation are not fully passed on to workers (Astrov et al., 2019). Therefore, industrial policy has to be linked to
wage and fiscal policy measures. Improving a country’s competitiveness and unemployment through low
wage growth over a long period is unlikely to be a viable strategy, especially when also considering
developments in wage inequality and the evidence that labour market deregulation will not cure
unemployment (Gil-Alana and Skare, 2018; Heimberger, 2019; Kugler, Schénberg and Schreiner, 2018;
Lépez-Villavicencio and Silva, 2011; Meager and Speckesser, 2011). The delicate balance between these
factors further demonstrates the necessity of an integrated and coordinated EU industrial, wage and fiscal
policy (Grabner et al., 2019; Landesmann and Stdllinger, 2020).

Our results provide first insights into the importance of the EU-CEE11 countries' industry structures for their
experience of wage-productivity decoupling. However, specific sectoral and regional developments are
obscured by the use of very broad sectoral aggregates and the analysis of developments at the country level.
Since shifts in industry structure within Europe have a strong regional dimension (see Figure 17), decoupling
could also be analysed on a regional scale. Currently, the limiting factor for a more in-depth analysis of
decoupling across European countries is the lack of a data source providing comparable data on median
wages for a more detailed sectoral breakdown and/or on a regional scale.
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Figure 17 / Changes in industry structure in Europe

(a) Change of the share of employment in manufacturing of motor vehicles, trailers and semi-trailers; 2008/9-2016/7
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Future analysis should also incorporate the analysis of productivity and wage developments within specific
industries. The manufacture of electrical equipment or motor vehicles, trailers and semi-trailers could be of
particular interest to the countries of the Central European manufacturing core (see Figure 17a). In contrast,
productivity and wage developments within sectors at the digital frontier are also often seen as related to a fall
of the labour share (Acemoglu and Restrepo, 2016; Autor et al., 2017; Autor et al., 2020; Brynjolfsson and
McAfee 2014; Katz and Murphy 1992; Zilian et al., 2016). Industries such as computer programming,
consultancy and related activities or scientific research and development could be of interest to the Baltic
countries, for example, where employment in these sectors has grown strongly in the past decade (see
Figure 17b) and our analysis indicates strong growth of productivity and compensation in the service sector in
general.

A further step for future research should be a comparative analysis of which institutional arrangements might
explain the rate at which productivity growth translates into median wage growth, as has been partly done in
other recent studies (Kugler et al., 2018; Astrov et al., 2019). Based on economic theory and the vast
literature on decoupling, we know that there is some link between the development of productivity and wages
(Elgin and Kuzubas, 2013; Lopez-Villavicencio and Silva, 2011; Meager and Speckesser, 2011; Nikulin,
2015; Pasimeni, 2018) and which economic factors can serve as proximate explanations for these
developments. In a next step, studies should turn to the analysis of institutional determinants of the rate at
which productivity growth translates into wage growth.
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Appendix

Table A.1/Level 1 NACE Rev. 2 (2008) codes

Code Economic Area

Agriculture, forestry and fishing

Mining and quarrying

Manufacturing

Electricity, gas, steam and air conditioning supply

Water supply; sewerage, waste management and remediation activities
Construction

Wholesale and retail trade; repair of motor vehicles and motorcycles
Transportation and storage

Accommodation and food service activities

Information and communication

Financial and insurance activities

Real estate activities

Professional, scientific and technical activities

Administrative and support service activities

Public administration and defence; compulsory social security
Education

Human health and social work activities

Arts, entertainment and recreation

Other service activities

Activities of households as employers; undifferentiated goods and services producing activities of households for own use

cHnxxOoO ovtoZInN X« -~ ITOmTmMmMmMmoO >

Activities of extraterritorial organisations and bodies

Source: European Communities (2008)
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Table A.2 / Annual growth rates of productivity and compensation per employed person in
EU28 Countries, 2002-2014, sectors B-S excluding O

Average Average SES SES

Gross value Net value labour labour Average average median

added added compensation compensation wagesand wagesand wages and

GDPD GDPD GDPD CPI salaries CPI salaries CPI salaries

Austria 0.2 0.1 0.2 0.1 0.1 - -
Belgium 0.5 0.2 04 0.1 0.0 - -
Bulgaria 25 26 42 4.3 4.8 5.5 4.2
Cyprus 0.3 0.2 0.2 0.1 1.1 - -
Czech Republic 1.9 1.9 1.9 14 1.8 2.8 26
Germany 0.4 0.3 0.2 -0.2 0.0 - -
Denmark 1.0 1.0 0.7 1.0 1.2 - -
Estonia 25 24 3.3 45 4.2 - -
Greece -0.3 -0.7 -0.6 -14 -1.3 - -
Spain 0.7 - 04 -0.2 -0.4 -0.2 0.2
Finland 0.2 -0.1 0.9 0.8 0.8 - -
France 0.5 0.3 0.9 0.6 0.4 - -
Hungary 1.2 1.1 1.0 04 1.2 04 0.5
Ireland 23 2.0 21 1.0 0.9 0.8 0.6
Italy -0.4 -0.8 0.0 -0.3 -0.2 - -
Lithuania 3.9 4.0 4.1 45 45 3.7 3.8
Luxembourg -0.2 0.0 -0.3 0.3 0.2 - -
Latvia 3.0 3.0 45 54 53 - -
The Netherlands 0.8 0.7 0.8 0.5 0.0 0.1 -0.1
Poland 21 24 15 14 1.5 1.9 1.7
Portugal 1.0 0.8 0.0 -0.2 -0.2 - -
Romania 44 5.1 22 4.6 4.7 23 1.9
Sweden 14 1.3 15 1.7 1.6 14 1.3
Slovenia 14 1.2 1.8 1.3 0.8 20 24
Slovakia 3.5 43 3.3 1.9 1.6 3.6 3.5
United Kingdom 0.6 0.7 0.8 0.5 -0.1 -2.0 -2.0

Source: EU KLEMS Release 2019 (2019), Eurostat (2020).
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