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Abstract

While wage developments are primarily driven by changes in real economic activity,
the role of labour force allocation is often overlooked. Using Croatian establish-
ment-level data (2002-2023), we apply static and dynamic Olley-Pakes decomposi-
tions to assess how labour reallocation impacts wages and productivity. The wage
allocation premium, defined as the ratio between actual aggregate wage and wage
under random worker distribution, reveals a countercyclical impact until 2021,
turning procyclical after the pandemic. Dynamic decomposition supports these find-
ings and demonstrates that entering firms depress average wages, while exiting
firms raise them slightly. Applying the same approach to productivity, we find that
labour reallocation mitigated productivity losses during the recession and moder-
ated growth during the recovery. Unlike wage patterns, this countercyclical effect
on productivity persisted post-pandemic. Since 2020, wage allocation premium
growth has outpaced the gross value added (GVA) allocation premium, which may
have pressured firms to raise prices, potentially contributing to inflation.

Keywords: wages dynamics, decomposition, allocation premium, productivity,
firm composition effect

1 INTRODUCTION

Wage developments are usually explained by macroeconomic factors, such as
economic activity, labour demand and inflation. During periods of economic
growth, increased demand for labour typically leads to rising wages. Conversely,
during recessions characterized by low demand for workers and rising unemploy-
ment, there is a downward pressure on wages. The inverse relationship between
wages and unemployment is traditionally described by the Phillips curve, which
suggests that tighter labour markets push wages higher as firms compete for a
limited workforce, whereas weaker demand tends to suppress wage growth (Cuad-
rado and Tagliati, 2018; ECB, 2022).

However, cyclical drivers alone cannot entirely capture wage developments
(Nickel et al., 2019). While wages are influenced by cyclical factors, they also
often reflect acyclical developments due to institutional characteristics (such as
the wage-bargaining setup and the level of unionization) and structural factors
(including demographics, migration, and globalization).

The acyclical behaviour of wages has been attributed in the literature to the com-
position effects, which exert a countercyclical influence (Abraham and Haltiwan-
ger, 1995; Verdugo, 2016; Daly and Hobijn, 2017; ECB, 2019; Nickel et al., 2019;
Christodoulopoulou and Kouvavas, 2022). During recessions, the elimination of
low-paying jobs, which are then excluded from average wage calculations, leads
to a lower decrease in the average wage than would otherwise occur. Conversely,
during economic upturns, the re-entry of these workers to the labour market exerts
a downward pressure on aggregate wages.



There are two main approaches to analysing composition effects on wages: exam-
ining changes in the structure of the workforce and worker characteristics (worker
composition effect) and changes in the structure of firms and firm characteristics
(firm composition effect). Worker composition effects refer to changes in aggre-
gate wages driven by variations in employee attributes such as education, experi-
ence, occupation, or demographic factors (Daly and Hobijn, 2017). For example,
if higher-skilled or more experienced workers account for a larger share of the
labour force, average wages may rise even if individual wages remain unchanged.
In contrast, firm composition effects arise from differences in productivity, indus-
try dynamics, or wage-setting policies across the firms. More productive firms,
firms with higher market power, or those operating in capital-intensive industries
may offer higher wages irrespective of the employee mix. In particular, due to
employer heterogeneity, even among workers with identical skills, there could
exist wage differentials (Card, Heining and Kline, 2013).

In this paper, we examine changes in firm composition and analyse how variations
in firm size influence aggregate wages in Croatia. In particular, although highly
correlated, wage developments in Croatia, cannot be fully explained by the
dynamics of real economic activity (figures la and 1b). During the prolonged
recession in Croatia from 2009 to 2014, real GDP dropped by 11%, while average
gross real wages decreased less, by only 5%. From 2014 to 2019, real GDP grew
by 16%, and wages again grew less, by about 13%. In addition, amidst the pan-
demic crises, real GDP growth dropped by more than 8% in 2020 and the real
gross wage increased by 2.6%. Since the end of the pandemic, wages in Croatia
have shown a significant increase, driven by both the rebound in economic activ-
ity and the loss of purchasing power due to elevated inflation.

Ficure 1
Real GDP and gross wage in Croatia, 2002-2024
a) Scatterplot, three year moving averages of annual growth rates b) Annual growth rates, 2002-2024
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Note: Shaded areas indicate period of negative real GDP growth.

Sources: CBS and authors’ calculations.
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Following the work of Adamopoulou et al. (2019), our assumed background
mechanism is that workers move from low-paying firms to high-paying firms.
These shifts can lead to changes in aggregate wages, even if wages within indi-
vidual firms remain unchanged. As a result, aggregate wages can increase not only
because individual firms raise their wages, but also because workers move to bet-
ter paying firms. For example, in a simple economy with only two firms, each with
the same number of employees, one firm might pay twice as much as the other. In
this scenario, aggregate wage can increase through wage increases at one or both
firms, but also through the reallocation of workers from the lower-paying firm to
the higher-paying firm. As higher paying firms are likely also more productive
(Abowd, Kramarz and Margolis, 1999), this has a positive effect on aggregate
productivity as well, as a significant part of the productivity growth in industry
reflects reallocation of inputs (capital or labour) from low to high productivity
firms (Maliranta and Méétténen, 2015).

In estimating the firms’ composition effect on the aggregate wage, we apply the
Olley and Pakes (below: OP) decomposition. The OP decomposition was intro-
duced in the realm of aggregate productivity (Olley and Pakes, 1996; Melitz and
Polanec, 2015; Hyytinen, Ilmakunnas and Maliranta, 2016) and is a standard
method of measuring allocative efficiency (CompNet, 2021; Valdec and Zrnc,
2018). To the best of our knowledge, only Adamopoulou et al. (2019) have applied
this method to a firm-level dataset and interpreted changes in wages due to firm
composition within the framework of allocative efficiency.

We further extend our analysis with a dynamic component accounting for entering
and exiting firms based on Melitz and Polanec (2015).

The data from the Croatian Financial Agency database (below Fina) on establish-
ments in Croatia from 2002 to 2023 are used in our analysis.! While our analysis
focuses solely on firm-level data without information concerning individual work-
ers, we hypothesize that changes in the composition term reflects the reallocation
of workers between low-wage and high-wage firms. Thus, in addition, we also
measure the impact of labour reallocation on the productivity, proxied by gross
value added (GVA) per worker, and interpret our results in the context of alloca-
tive efficiency. There is only limited scope for comparison of these Croatian
results, which we have been able to correlate with the results found in Adamopou-
lou et al. (2019). Keeping this main shortcoming in mind, we hope that our analy-
sis will inspire further research and discussions. The main contribution of this
study lies in its enrichment of the existing literature and its provision of a deeper
understanding of wage dynamics in Croatia. As far as we know, ours would be the
first application of OP decomposition techniques to detailed firm-level data on
wages for Croatia.

! Financial Agency in Croatia is the institution responsible for the data as it collects and analyses annual finan-
cial reports of firms in Croatia. However, the data provider is the Croatian National Bank, which processes
raw data obtained from FINA.



The paper is structured as follows. In chapter 2 we proceed with the review of the
existing literature. After that, in chapter 3 we explain the data used and the data
cleaning process. In the methodological part in chapter 4 we describe the static
and dynamic Olley and Pakes (OP) decomposition and the OP term, representing
the covariance between firm size and wage (productivity per worker). We derive
the indicator of wage allocation premium, which reflects how much higher the
aggregate wage is compared to the scenario with random worker allocation. In
addition, we introduce the indicator of wage and GVA per worker allocation pre-
mium. Moreover, to isolate the contribution of the worker reallocation from low
wage (productivity) to high wage (productivity) firms to the aggregate wage (pro-
ductivity) dynamics, we calculate counterfactual or fixed-weight wage (produc-
tivity) growth, i.e., that which would obtain if the allocation was the same as in the
base year. The obtained results of OP decomposition on wages and productivity
are presented in chapter 5 while we conclude in chapter 6.

2 LITERATURE OVERVIEW

Wage developments are typically attributed to macroeconomic factors, such as
overall economic activity and inflation. In general, there is a negative relationship
between the wages and the labour market slack. Traditionally, the Phillips curve,
which captures the inverse relationship between wages and unemployment, has
been used to describe wage developments, augmented with past and/or anticipated
inflation and productivity (ECB, 2022). The Phillips curve model is a standard
framework in monetary policy analysis and wage growth forecasting (Cuadrado
and Tagliati, 2018; Bishop and Greenland, 2021; ECB, 2022).

However, macroeconomic factors alone cannot entirely capture observed wage
developments. For example, in the euro area, there was a continued overestima-
tion of the wage growth after the Great Recession based on Phillips curve. The
analysis conducted for the euro area and other European Union countries by
Nickel et al. (2019) showed that cyclical factors (labour market slack, low infla-
tion, and muted productivity growth) could not fully explain overall subdued
wage growth. Thus, apart from cyclical factors, factors such as labour market
institutions (Koeniger, Leonardi and Nunziata, 2007), bargaining power (Budrys,
Porqueddu and Sokol, 2022), and educational and skill mismatches (Allen and
van der Velden, 2001) can further distort wage dynamics.

Wage stickiness, or the tendency for wages to be resistant to change in response to
economic shocks, can prevent wages from adjusting quickly to market conditions
(Goette, Sunde and Bauer, 2007; Babecky et al., 2012; Branten, Lamo and R6dm,
2018). Even though wages could be sticky in both directions, a peculiar down-
ward rigidity has been observed (Halton, 2013). If this was not case, then in reces-
sion when demand for goods and services falls, wages would adjust accordingly.

The phenomenon of wage rigidity is analysed starting from the seminal works of
Blinder and Choi (1990), Agell and Lundborg (1995), Campbell and Kamlani (1997).
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A high level of unionization and the wage bargaining system are usually cited as fac-
tors determining downward wage rigidity (or “stickiness”). Branten, Lamo and
RoOm (2018) analyses downward wage rigidity for a large number of European
Union countries (including Croatia) as part of the Wage Dynamic Network (WDN)
project. They identified the presence of nominal wage downward rigidity during the
Great Recession and in the period 2010-2013 characterised by low wage growth.

The literature has highlighted not only wage rigidity but also the significance of
employee and firm composition effects in explaining wage dynamics (Kydland
and Prescott, 1993; Abraham and Haltiwanger, 1995; Puente and Galéan, 2014;
Verdugo, 2016; Christodoulopoulou and Kouvavas, 2022; Daly and Hobijn, 2017;
ECB, 2019; Nickel et al., 2019). A significant role of composition is seen during
downturns, when low-paid workers are disproportionately affected, influencing
average wage growth. During recessions, the loss of low-paying jobs, which are
then excluded from average wage calculations, leads to a lower decrease in the
average wage than would otherwise occur, demonstrating the countercyclical
nature of composition effects and mitigating observed wage decreases (Adamo-
poulou et al., 2019).

Worker or employee composition effects refer to changes in aggregate wages
resulting from shifts in employee characteristics, such as education, experience,
occupation, or demographic factors. The employee composition effect was
observed in the euro area (ECB, 2019) with an upward impact on aggregate wages
during downturns as lower-paid workers, such as the young and less skilled, are
typically the first to be laid off. Conversely, during economic upturns, the re-entry
of these workers on the labour market exerts a downward pressure on aggregate
wages. Daly and Hobijn (2017) found evidence of the acyclical behaviour of
aggregate real wages in the United States due to composition effects, as procycli-
cal movements in incumbent wages are offset by countercyclical movements in
wages of entering and exiting workers.

The firm composition effect explains increases in the aggregate wage due to
changes in firm characteristics, such as productivity, profitability or sectoral shifts.
The findings of Gruetter and Lalive (2004) point to the importance of the firm
composition effect. By using Austrian matched employer-employee data, they
analysed the role of firms in wage setting. They utilised data at the worker level
and studied how their salary changed after switching jobs. They found that secto-
ral differences comprise three quarters of the variance in wages, while firms’ char-
acteristics account for one quarter of the variance. Nevertheless, even though
workers switching jobs within sector may experience lower wage changes than
those who switch sectors, such shifts are important to study because they happen
more frequently. Job changers moving between firms also have higher wage
growth than those moving within firms in the UK, as revealed by the analysis of
Office for National Statistics (2019). They also showed that job changers’ wage
growth is more cyclical and reacts faster to an economic downturn than that of job
stayers, who are more linked to wage settlements which lag the cycle.



Adamopoulou et al. (2019) use the phrase firm composition to describe worker 4OI
reallocation among firms, and thus changes in the overall structure of firms. These
shifts can lead to changes in aggregate wages, even if wages within individual
firms remain unchanged. As a result, aggregate wages can increase not only
because individual firms raise their wages, but also because workers move to
higher paying firms. The authors observed the growing impact of firms’ character-
istics on aggregate wage growth in Italy, outweighing that of workers’ character-
istics. To distinguish the firm composition effect from other influences, they
applied Olley and Pakes (OP) decomposition to wages (Olley and Pakes, 1996).
To our knowledge, this represents the only published research utilizing OP decom-
position on aggregate wages. The authors’ primary idea was that worker realloca-
tion among firms and subsequent changes in firm market share could affect aggre-
gate wages without altering individual firm wages. Their findings revealed that the
increase in average wage was more pronounced in more productive sectors and
interpreted an increase of the correlation term between average wage and size
(“OP term”) as an improvement in allocative efficiency.
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As for wage developments in Croatia, the prevailing literature is relatively scarce,
mainly focusing on wage trends and analysing differences between wages in the
public and private sector (Nesti¢, Lovrinc¢evi¢ and Mikuli¢, 2001; Nesti¢, 2005;
2009; Rubil, 2013; Nesti¢, Rubil and Tomi¢, 2015). Insightful are findings from
the Work Dynamic Network (WDN) project on the wage-setting system in Croatia
(Kunovac and Pufnik, 2015; Branten, Lamo and R66m, 2018). It is only CNB
(2019) that provides an analysis of the composition effect on wages in Croatia
using aggregate data and focusing on changes in the employment structure.
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Nesti¢ (2005) uses micro data from the Labour Force Survey in Croatia and
applies a quantile regression technique for estimating wage determinants, concen-
trating on the public-private sector wage gap. The author found that wages in
Croatia increase with educational level, however there is still a gap between male
and female wages, and public sector employees enjoy a wage premium compared
to the private sector (further research on the public sector wage premium can be
found in Rubil, 2013 and Nesti¢, Rubil and Tomi¢, 2015) Moreover, the authors
noted that wages are higher in larger firms, indicating the positive covariance
between firm size and wage, which is one of the assumptions used in the OP
decomposition. Kunovac and Pufnik (2015) analysed in more detail the results of
the third wave of the WDN for Croatia, mainly on wage setting practices at firm
level as well as firm and institutional characteristics. The authors observed that
during the 2009-2014 recession, the prevailing strategy in response to adverse
macroeconomic shocks was a reduction in employment rather than wage cuts.?
CNB (2019) estimated the employee composition effect by using aggregate wage
data in the period from 2009 to 2018. The estimated impact of the composition
effect, although not particularly pronounced, was positive during the crisis, but

2 For example, total employment in 2014 was 11% lower than in 2008, while at the same time nominal wages
increased (in real terms, however, they decreased).
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subsequently became negative. During the crisis, the composition effect increased
the average wage because employment decreased the most in segments with lower
wages, but its impact was reversed during the recovery period.

Ivanac, Kunovac and Nadoveza (2024) depart from previous studies by investi-
gating the relationship between wages and inflation in Croatia, inspired by the
discussion of the wage price spiral. The authors found that an increase in nominal
wages can contribute to higher inflation in an environment driven by demand
shocks. In addition, Nadoveza (2025) analysed the potential inflationary risk of
public sector wage growth and found that its overall contribution to inflation is
modest, driven primarily by indirect effects.

3 DATA DESCRIPTION AND CLEANING

The data used in the analysis are based on financial reports collected by the Croa-
tian Financial Agency (Fina) on establishments in Croatia from 2002 to 2023. The
database contains annual data from the balance sheets and profit and loss accounts
of all Croatian firms that are liable to submit annual financial statements, that is,
all companies that were liable to pay profit tax in the reference year.

The Fina database covers the period 2002-2023. The number of observed firms
consistently grew, from around 63 thousand in 2002 to over 156 thousand in 2023.
The total number of employees in those firms increased from around 771 thousand
in 2002 to over 1.1 million in 2023, encompassing about 67% of total employment
in Croatia, and 77% of all employees in legal entities, according to the Croatian
Bureau of Statistics (CBS). The discrepancies arise mostly because the Fina data-
base does not include self-employed persons, private farmers, non-profit firms,
financial companies, or public sector institutions such as ministries, government
agencies, municipalities and institutions in the education and health sector.

Using the Fina database requires a data cleaning process, as outliers or incorrect data
points could skew results or misrepresent the underlying trends within a dataset. We
focused on the gross value added (GVA) of companies as a key metric for inclusion
or exclusion, as it already accounts for wages. We calculated GVA as a sum of total
cost of personnel, amortisation, financial costs and profit or loss before taxes.

First, companies with zero employees were removed from the sample, as such
companies could not have any effect on wage developments in Croatia. Next, we
filtered out firms at both the lower and upper ends of gross value added to elimi-
nate outliers. Specifically, we excluded firms with a GVA per worker below the
0.5th percentile and those above the 99.5th percentile.

Applying these criteria led to the exclusion of a significant portion of companies
from the sample. On average, about 30% of companies were removed from the
dataset for each year, vast majority being removed for their lack of employees.
Despite this reduction in the number of firms, it is important to note that the impact
on the total number of employees was minimal. The firms removed accounted for
only approximately 2% of the total employees in the dataset.



Analysis after data cleaning reveals that the gross average wage remained relatively
consistent between the filtered and unfiltered samples. Gross wages were, on aver-
age, about 1% lower in the filtered than in the unfiltered sample. In contrast to wage
data, data on gross value added are more volatile. The ratio between raw data and
cleaned data is less stable, with gross value added being 8% lower after cleaning.
Nevertheless, we interpret this share as satisfying and use it later on in our analysis.

The good coverage of firm and employee population ensures that data on wage level
and growth closely track the official data, provided by the CBS (figures 2a and A2a).
The observed differences primarily reflect the different coverage of employees, pri-
marily the exclusion of public sector employees (employees working in non-gov-
ernment education and health sector are included, although their share is small), and
self-employed workers, as well as differences in methodology, for example the
treatment of part-time workers. Developments in gross value added (GVA) from
Fina are mostly in line with national accounts data published by the CBS, with dis-
parities mainly arising from differences in coverage (figures 2b and A2b).

FIGURE 2
Average gross monthly wage and gross value added compared to administrative
data (annual rate of change, %)

- — )
> 7 S

Annualrate of change, %
Annual rate of change, %
o

== Average monthly nominal gross wage, Fina = Gross value added, annual, Fina

= Average monhtly nominal gross wage in total economy, CBS = Gross value added, annual, national account CBS

Source: Fina, CBS and authors’ calculations.

After data cleaning, the sample contains slightly fewer than 50 thousand firms in
the first year (2002), growing to 110 thousand in 2023. The number of employees
grew from 768 thousand in 2002 to over 1.1 million in 2023. Notably, the number
of firms increased in the aftermath of the 2009-2014 recession, even though
employment decreased. This is consistent with average firm size, which decreased
throughout the period. While the average firm in 2002 had 15 employees, in 2023
it had only 10 (table Al). Over the 20-year period, both average gross monthly
wage and productivity (GVA per worker) doubled.
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Looking at firm size, small firms (fewer than 25 employees) dominate the population in
the entire period (figures A3a and A4a). Furthermore, their share increased to almost
95% in 2023. At the same time, the share of medium firms (25-249 employees)
decreased to 5%, while the share of large firms (>250 employees) was just below 0.5%.

Despite their small absolute number, large firms employ a large share of the work-
force, although the trend is decreasing (figures A3b and A4b). In 2023, 32% of
employees were employed in large firms (44.2% in 2002). Over time, the percent-
age of workers employed in small firms grew to 36% in 2023, with 31.5% in
medium-sized firms. Similarly, the largest share of GVA is generated by large
firms, although this share has been declining (54% in 2002 compared to 38% in
2023). Meanwhile, GVA in small and medium-sized firms has been increasing
over time to around 30% in 2023 (figures A3c and A4c).

Looking at wages, there is a positive correlation between firm size and wages (in
line with findings from Nesti¢, 2005). Large firms paid higher wages than small
and medium firms, and medium firms paid higher wages than small firms (figure
3a). In 2002, wages in small firms amounted to about 69.3% of those in large
firms, slightly catching up, to 71.3%, in 2023. Medium firms, however, caught up
much faster, from 82.9% in 2002 to 94.3% in 2023. Wage premium in larger firms
in consistent with the literature (Oi and Idson, 1999), which suggests that higher
wages in larger firms may be explained by factors such as the economies of scale,
higher productivity, or unionization and the corresponding increased bargaining
power of workers over the negotiated wages.

The increased share of lower=paying small firms suggests that the composition
effects may have had a negative influence on aggregate wages. Indeed, had the
size structure of the firms remained unchanged since 2002, the aggregate wage in
2023 would have been 3.4% higher (figure 3b).

FIGURE 3
Firm size composition effect on gross monthly wage

a) Gross monthly wage by sector size b) Counterfactual wage (firm size weights fixed to 2002)

Gross monthly wage (in thousand €)
Gross monthly wage (in thousand €)

Counterfactual wage / actual wage

—— Averagewage  seee Ratio (rhs)

——  Average wage (counterfactual)

Note: Counterfactual wage is average wage with firm size weights fixed to 2002 as a base year.

Source: Fina and authors’ calculations.



What is more, over the observed period there was a significant shift from industry 40 5
to services (figure 4a). The category “Industry” here includes NACE 2007 sec-
tions B-F (Industry including construction), while “Services” include sections
G-U. Agriculture (section A) is excluded from this analysis. While in 2002 the
total numbers of employees in industry and services were similar, in 2023 the
share of services employees increased to almost 60%. Wages in services tended to
be somewhat higher than in industry, although the wages in industries have been
catching up and difference between the sectors decreased in the years leading up
to pandemic (figure A5b).
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Unlike the change of firm size composition, the change of sectoral composition
seems to have had a positive impact on aggregate wages, although the effect seems
much less significant (figure 4b).

FiGuUREe 4
Sectoral composition effect on gross monthly wage

a) Employees in industry and services b) Counterfactual wage growth
(sector weights fixed to 2002)
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Gross monthly wage (in thousand €)
Counterfactual wage / actual wage

Total number of employees (in millions)

Industry —— Services —— Average wage = eeeee Ratio (rhs)

——  Average wage (counterfactual)

Notes: Industry refers to NACE 2007 sections B-F (Industry including construction), while
“Services” include sections G-U. Counterfactual wage is average wage with sector weights
fixed to 2002 as a base year.

Source: Fina and authors’ calculations.

The observed changes in firm size and shifts in sectors signal that their effects on
wages are not trivial. However, they do not consider changes in structure within
the group, arising from worker reallocation, for example, workers moving from
one firm in industry to another firm in industry, or from a low-paying small firm to
a better-paying small firm. To analyse such effects, we conduct Olly and Pakes
decomposition on firms in Croatia in 2002-2023 period.

In addition to the static decomposition, we apply a dynamic version that accounts
for firms entering and exiting the market. Specifically, we categorize firms into
three mutually exclusive groups: entrants, exiters, and survivors. Entrants are
firms that are active in the current year and will remain active in the following
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year, but were not active in the previous year. Survivors are firms that were active
in the previous year and continue to be active in both the current and following
year. Exiters are firms that were active in the previous and current year but will no
longer be active in the following year’.

In Croatia, our sample shows that, on average, 12% of firms enter and around 8%
exit each year. However, post-pandemic data reveals a decline in both entry and exit
rates, indicating reduced firm dynamism and, consequently, a slowdown in the pro-
cess of creative destruction, with potential negative effects on productivity growth.
On average, 4% of workers are employed in both entering firms and those likely to
exit in the following year. The wages of both entering and exiting firms are lower
than those of continuing firms, which is in line with the literature (Schropf, 2023).
The main characteristics of entering and exiting firms, including the number of firms
and employees, wages, and GVA per worker, can be found in the appendix.

4 OP DECOMPOSITION

The OP decomposition was initially introduced in the realm of aggregate productiv-
ity analysis (Olley and Pakes, 1996; Murao, 2017; Brown et al., 2018; CompNet,
2021), where aggregate productivity, calculated as a weighted average, is decom-
posed into the unweighted average of productivity and the covariance between firm
size (measured by people employed) and productivity. A higher covariance implies
a stronger relationship between a company’s productivity and its size. An increase
in covariance suggests that resources are being distributed across firms such that
more productive firms are utilizing above-average resources. The OP term is seen as
an indicator of labour allocation efficiency (Valdec and Zrnc, 2018). Furthermore,
Melitz and Polanec (2015) proposed an extension of the static OP decomposition
which accounts for the impact of the firms surviving, entering firms and firms exit-
ing the market on the aggregate productivity change. The authors proved that their
dynamic version, does not suffer from the biases (theoretical direction and magni-
tude of those biases are not known) in the contributions of the firms’ entering and
exiting the market that could occur when other methods are used.

Given that the aggregate wage is calculated as a weighted average, the OP decom-
position method can be easily reproducible within the wage context. The OP
decomposition method then decomposes change in the aggregate wage into two
components: the unweighted, systematic changes affecting all firms (such as mac-
roeconomic trends and average firm characteristics), and the change that consist
of the reallocation of workers to higher-paying firms. A drawback of the OP
decomposition approach is that it ignores changes in the workforce composition,
assuming constant worker characteristics. However, Adamopoulou et al. (2019)
discovered in their study on Italian establishments that even after adjusting for
occupational level, the effect of worker reallocation remained substantial and
exhibited similar dynamics, although it decreased slightly.

* The criteria used to distinguish between exiting, entering, and continuing firms are important, as the results
vary depending on whether these three categories are mutually exclusive or not.



4.1. STATIC OP DECOMPOSITION

The static OP decomposition separates the overall aggregate wage dynamics into
two components: the change in the average firm wage (the “within” firm compo-
nent) and the change in correlation term between firm wage and firm and size (the
“between” firm component, or OP term). The first term reflects changes in wage
common to all firms, while the second term assumes reallocation of workers from
low to high-wage firms, driven by wage differential between firms. Workers are
willing to move from one firm to another, conditional on other factors being simi-
lar, only when a new firm pays more than the existing one (Office for National
Statistics, 2019). In this static version, only surviving firms are used in calcula-
tions, while the dynamic version accounts for firm entry and exit.

The aggregate wage in an economy is defined as the weighted average, with weights
being the share of firm employment in total employment. This aggregate wage is
then decomposed into unweighted average of the wages across firms @, (which
represents the average wage in a hypothetical scenario where there is no correlation
between the firm wage and firm size) and an OP term representing the covariance
between firm wage and firm size. If there were no correlation between firm size and
firm wage (or, in a special case, if all firms were of the same size), the unweighted
average wage would be identical to the average wage. However, since data show
that larger firms (measured by employment size) tend to offer higher wages, this
method allows us to measure the wage premium associated with larger firms. In this
way, growth in aggregate wages can reflect either an increase in the average wage
within firms or the reallocation of workers toward higher-wage firms.

. - 1
Wt = a)./f +2jfj (th _a)jt)(sjt _m) (1)
where:

W, is average aggregate wage, i.e. employment weighted average wage across firms

1 . .
w, = mzw o, is unweighted average of the wages across firms,

- 1. . . .
2 i (Wi —@,)(s; — T) is the covariance between firm wage and firm size relative

to the average firm size, or OP term,

Jis a sample of firms,

C. €

S S L . . .
S = N |J_e is the employment share of firm ; at time ¢, with E, aggregate
t t

employment and e, average firm size.

The covariance between the firm wage and its employment share

zjd (W =@, )(s; —m) (below, the OP term) would be equal to zero in the
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scenario with a purely random distribution of workers among firms. In this case,
aggregate wage would be equal to the within component. On the contrary, when
workers are reallocated to the high-wage firms, the correlation becomes positive,
the OP term increases (AOP, > 0), and the average wage increases above the
unweighted average (A®, = 0) entirely as a result of the composition effect, that is,
even if all firms continue to pay the same wages.

As complement to OP term, we derive the indicator of the wage allocation pre-
mium as follows:

2

™M
1]
&=

When aggregate wage is equal to the within component, the wage allocation pre-
mium € is equal to 1, which would correspond to a random distribution of workers
among firms. When £>1, then aggregate wages are greater than within component,
which suggests a shift from random distribution so that more workers are allo-
cated to higher paying firms. The wage allocation premium reflects how much
higher the aggregate wage is than the unweighted average due to the OP term. In
essence, it’s a wage premium from non-random worker allocation.

In addition, we construct a counterfactual (fixed-weight) aggregate wage. This
approach allows us to isolate the contribution of the worker reallocation from low-
wage to high=wage firms to the aggregate wage dynamics and its interpretation,
as in Adamopoulou et al. (2019). Counterfactual (fixed-weight) wage growth is
one which would be realised if the wage allocation premium in year b+s was the
same as in the base year b. We apply this by ﬁxi~ng workers allocation to a specific

b+s

, OF,
base year b, and then by using the identity 1 = —2**+—" we obtain

bes Wb
w 1)
—c _ b+s _ b+s __ .
Wors = OP - 1 - a)ngb (3)
|-—t —
lT}h gb

Where:

. .
w,, . 1s counterfactual average wage in year b+s

,

b+s

is unweighted average wage in year b+s

OF, . . . . .
1——" is inverse of wage allocation premium &, in base year b
W

h

&, 1s wage allocation premium in base year b.



42 DYNAMIC OP DECOMPOSITION 0
The dynamic OP decomposition, proposed by Melitz and Polanec (2015), extends 4 9
the static version by separating the impact of surviving firms on aggregate wage

changes from the effects of firms entering and exiting the market. We would

expect that the firms entering and exiting market have lower wages than incum-

bent firms. An empirical analysis of establishments in Germany showed that g8
starts-up tend to pay lower wages and that this wage differential tends to decline ; § 5
over time as these firms become older (Brixy, Kohaut and Schnabel, 2007). In 2 2 g

5 =

addition, we would expect that exiting firms also have lower wages due to their
lower productivity. The analysis of Schropf (2023) showed that exit rates decline
with wage levels. Moreover, firms with the lowest wages, as compared to their
peers in the same cohort, have the highest risks of exiting the market.

Inclusion of entry and exit in the static OP decomposition, as discussed by Brown et
al. (2018), is important because entering and exiting firms often differ in key char-
acteristics such as productivity and size. For example, if an entrant firm has higher
productivity than incumbents, it can gain market share from them, thereby contrib-
uting to aggregate productivity growth. Similarly, when a firm with below-average
wages and a small employment share exits the market, the dynamic decomposition
does not interpret this as a decline in the allocative premium, whereas the static OP
decomposition may incorrectly attribute it to one. For this reason, it is important to
decompose aggregate productivity or wages into components associated with each
group of firms, which is presented in the dynamic OP decomposition.
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Equation (4) represents the dynamic OP decomposition, constructed of four com-
ponents, namely: changes in average productivity of the surviving firms; change
in covariance of surviving firms; the contribution of the entrants in the second
period; and contribution of the exiting firm.

AW, = A@® + AOP® + ijEsﬂ(wf - wf)—zﬂsﬂ_] @ -w) @

where:
superscript S refers to surviving firms, £ for entering and X for exiting firms.

The first two terms on the right side of the equation represent static Olley and
Pakes decomposition, estimating the contribution of the surviving firm to the
changes in average wage between time ¢ and #-/ and covariance between employ-
ment share and average wage of surviving firms. The contributions of the entering
and exiting firms are equal to the employment share of entering firm ;j (exiting firm j)
within the total employment of entering firms (exiting firms) and difference
between average wage of entering firms (exiting firms) and surviving firms.

All the mentioned formulas on static and dynamic OP decomposition are equally
applied to productivity, measured as GVA per worker, in the same manner as for
the wages.



4I 0 5 RESULTS

The contributions of the static OP term to aggregate wage growth in different time
periods and by sector are shown in table 1. To calculate the contribution of worker
reallocation effect, we fix the allocation premium coefficient to the base year (eq. 3).
Over the entire analysed period, from 2002 to 2023, the impact of allocation pre-

&8¢ mium on aggregate wage dynamic is small (4.9%). However, if we analyse differ-
5 <§ 5 ent time periods, the impact of the allocation premium becomes evident. From the
23 g start of our sample in 2002, until the onset of the recession in 2008, wages grew
S ®

significantly (42.8%). However, this increase would have been even greater (by
1.9 percentage points) had the allocation premium remained at its 2002 level. Dur-
ing the recession period (2008-2014), wage growth slowed considerably. Wages
in 2014 were 5.7% higher than in 2008. However, most of this growth (about
80%) was driven by the reallocation of workers from lower-paying to higher-
paying firms, as the unweighted wage component rose by only 1.0%. This pattern
is evident in both the services and manufacturing sectors.

TABLE 1

Contribution of the change in OP term to aggregate wage growth in different
periods, by sector (NACE 2007)

2002-08 2008-14 2014-19 2019-20 2020-23 2002-23
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Totl WG (%) 42.8 57 148 05 291 1247
CWG (%)  44.7 1.0 17.0 1.6 258 1186
economy
CAP(p.p) -1.9 47 22 1.1 33 6.1
Industry WG (%) 445 59 172 1.1 263 1289
(including  CWG (%)  41.9 13 199 22 260 1220
construction) CAP (p.p.) 2.6 46 2.7 -12 0.3 6.8
WG (%) 40.0 52 134 0.1 310 1185
Services CWG (%) 463 04 160 14 258 1174
CAP(p.p) -63 47 2.6 1.4 5.1 1.1

Notes: Counterfactual wage growth is one which would be realised if the wage allocation pre-
mium were the same as in the base year. Industry (including construction) refers to B-F, while
services are residual. WG refers to wage growth, CWG to counterfactual wage growth, CAP to
contribution of allocation premium.

Source: Fina and authors’ calculations.

The obtained results are in line with Adamopoulou et al. (2019) who reported that
in the period from 2004 to 2015, allocation of employees can explain 32% of the
increase in the aggregate wage in Italy. Because their analysis concludes with data
up to 2015, it would be useful for future research to compare our results with Ital-
ian data from periods beyond 2015.

In the period following the recession and up to the onset of the COVID-19 pan-
demic (2014-2019), wage growth was again dampened by a decline in the wage
allocation premium. This trend is observed in both the services and the manufac-
turing sectors.



A detailed sectoral analysis in table A2 shows that similar trends are broadly vis- 4I I
ible within most sectors. The increase in wage allocation premium after 2020 is

visible in industry (excluding construction), and in some service sectors, most

notably retail, accommodation and food services, ICT, professional and adminis-

trative services and non-government public sector activities.

Overall, from 2002 to 2019, the wage allocation premium displayed countercyclical
behaviour, tending to rise during downturns and decline during expansions (figure 5a).
However, in the period from 2020 to 2023, this pattern shifted and became procycli-
cal: the wage allocation premium decreased and slowed the wage growth in 2020,
when GDP decreased due to the pandemic outbreak, and then increased from 2020 to
2023 as GDP experienced strong post-pandemic growth. This contrasts with what we
observe in the GVA per employee data, which we analyse in the next section.

($202) 62H-5s6€ (€) 61

F1GURE 5
Static OP decomposition, wage and GVA, three year moving average

a) Total economy wage and GVA b) Wage allocation premium by sector
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1.36

Allocation premium (€)
Allocation premium (€)

1.34

1.32

1.30

——  Average wage, ma3y —— Industry (including construction), ma3y

——  GVA per worker, ma3y ——  Services, mady

¢) GVA per worker allocation premium by sector

Allocation premium (€)

Industry (including construction), ma3y

——  Services, ma3y

Notes: Shaded areas indicate period of negative real GDP growth in Croatia. Industry refers to
NACE 2007 sections B-F (Industry including construction), while “Services” includes sections G-U.

Sources: Fina and authors’ calculations.



412

SOINONODH
AOLOES O1190d

($202) 62-56€ (€) 61

L3344 NOLLISOdIWOD W¥Id FHL 40 3710¥ HL
VILVOUD NI SINFWAOTIAHA DVM ONINIVTdXH

DIVIIL) VNVAI ANV SOV dISOr

The effect of changes in the allocation premium has been much more noticeable
for GVA per employee. From 2002 to 2008, GVA per employee increased by
31.2% (table 2). However, had the allocation of workers among the firms remained
unchanged, the growth would be even greater (45.8%). This negative effect of
reallocation is especially pronounced in industry.

TABLE 2

Contribution of the OP term to aggregate GVA per worker growth in different
periods, by sector (NACE 2007)

2002-08 2008-14 2014-19 2019-20 2020-23 2002-23

GVA 31.2 4.6 15.8 -3.9 37.8 110.4
growth (%)
Total CGVA
economy arowth (%) 45.8 -8.4 18.0 -2.6 44.2 121.4
CAP (p.p.) -14.6 13.0 2.2 -1.3 -6.4 -11.1
GVA
24.3 10.9 14.0 -0.9 33.1 107.1
Industry growth (%)
(including - ~CGVA 424 97 205 05 359 1097
construction) growth (%)
CAP (p.p.) -18.1 20.6 -6.6 -0.4 2.9 -2.5
GVA
arowth (%) 33.6 -1.2 17.4 -6.3 41.6 105.7
Services CGVA
arowth (%) 46.3 93 16.7 -3.7 49.2 122.6
CAP (p.p.) -12.7 8.1 0.7 -2.6 -7.6 -16.9

Notes: Counterfactual GVA growth is one which would be realised if the allocation premium
were the same as in the base year. Industry (including construction) refers to B-F, while servic-
es are residual. CGVA growth refers to counterfactual GVA growth, CAP to contribution of allo-
cation premium.

Source: Fina and authors’ calculations.

During the recession (2008-2014), GVA per worker increased (4.6%), but had the
allocation remained as in 2008, it would have decreased (8.4%). The reallocation
effect was, again, especially pronounced in industry, as shown in figure 5S¢, which
experienced a sharper decline in employment than the services sector, but this
decline was also present in services sector, where it moderated the decrease in
GVA per employee.

In the period of growth (2014-2019), the reallocation premium continued exhibit-
ing the countercyclical behaviour, moderating the growth in GVA per employee.
This is attributed to its effect in industry, while the allocation premium in services
grew slightly.

In 2020, the GVA allocation premium made a negative contribution to GVA per
employee growth, further deepening the decline in GVA caused by the pandemic.
However, unlike the wage allocation premium, which increased from 2020 to
2023, the reallocation premium for GVA per worker returned to its countercyclical



behaviour after 2020. Thus, in the post-pandemic period workers were reallocated 4I 3
to higher paying firms, but these wage-based reallocation effects were not reflected
in value-added terms.

Looking at detailed sector data (table A3), the decrease in the reallocation pre-
mium after 2020 was broadly based, with an exception in the accommodation and
food services sector (which was particularly hard hit by pandemic shock in 2020).
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The allocation premium of both wages and productivity (eq. 2) exhibited countercy-
clical behaviour in the period 2002-2019, including the period before and during the
prolonged recession, which is in line with the results of Adamopoulou et al. (2019).
Following the onset of the prolonged recession in Croatia in 2009, the wage alloca-
tion premium began to rise, reflecting the stronger negative impact of the recession
on lower-paying, less productive firms, particularly in the construction sector (as
shown in figure 5a). However, since 2020, the wage allocation premium has exhib-
ited clear pro-cyclical behaviour, suggesting some form of anomaly in the economy.
It should be noted that, amid the COVID-19 pandemic recession in Croatia, signifi-
cant government measures to preserve employment could have distorted allocation
premium trends — an effect that was not present during the 2009-2014 recession.
This is in line with findings of Lalinsky, Merikiill and Lopez-Garcia (2024), who
report that the productivity-enhancing reallocation was weaker in the pandemic than
in the Great Recession and in countries with more generous support. It is possible
that the procyclical impact of the COVID-19 recession on the allocation premium
reflected government measures to preserve employment (for more details on firms
that received government support, see CNB, 2020).
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One possible explanation is that government support measures during the pan-
demic may have encouraged labour hoarding, allowing firms to retain workers
and maintain wage levels even when productivity (as measured by GVA per
worker) did not keep pace. In this context, the increase in wages without a corre-
sponding rise in productivity could have pressured firms to raise prices to main-
tain margins. As a result, this dynamic may have contributed to the post-pandemic
inflationary pressures, particularly in sectors where labour costs represent a sub-
stantial share of total costs.

In addition, COVID-19 measures may have hindered natural market dynamics,
contributing to zombification and negatively impacting productivity growth. Typ-
ically, during a recession, the processes of creative destruction and the cleansing
effect facilitate the reallocation of jobs from low-productivity to high-productivity
firms (Konings, Magerman and Escbroeck, 2023). However, Croatia was one of
the countries with the broadest coverage of employees under COVID-19 support
measures, coupled with one of the highest levels of government assistance. As a
result, the usual productivity-enhancing reallocation may have been stifled by the
generous government support.
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Finally, we conclude with the dynamic OP analysis. This analysis has missing
observations at both the beginning and end of the period. In the first year (2002),
it is not possible to distinguish between firms that are entering, exiting, or con-
tinuing. Similarly, in the last year (2023), we cannot determine which firms will
survive or predict the number of firms entering or exiting.

Accounting for entering and exiting firms shows that these firms have a negative
effect on the average wage in every year. These results align with our assumptions
that entering and exiting firms have low wages compared to incumbent firms.
Thus, firms entering the market exert a downward pressure on aggregate wages,
while exiting firms have an upward impact. However, since the effect of entering
firms is greater than that of exiting firms, the overall effect is negative (figure 6).

Overall, the dynamic OP decomposition on the sample of continuing firms yields
similar results to the static OP analysis (figure 7). During Croatia’s prolonged
recession (2009-2014), both wages and GVA per worker exhibited counter-cycli-
cal behaviour. However, while wages continued to display a counter-cyclical pat-
tern throughout the recovery period and up to the COVID-19 crisis, GVA per
worker reallocation began to decline after peaking during the recession. The
decline in productivity-enhancing reallocation further intensified following the
COVID-19 crisis, whereas wages started to exhibit a slightly pro-cyclical pattern
thereafter.

FIGURE 6 FIGURE 7
Contributions of entering and exiting firm to wage  Dynamic OP decomposition (three year moving
change, % average)

Allocation premium (€)

— Entry —— Exit — — Difference — Average wage ~ —— GVA per worker
Note: Shaded areas indicate period of negative real GDP growth in Croatia.

Sources: Fina and authors’ calculations.



6 CONCLUSION 415
After a period of stagnation following the 2009-2014 recession, nominal wages in

Croatia grew strongly. Wage developments depend not only on firm-level wage
setting policies, but also on the firm composition, which is often overlooked and
not evident in aggregate data. The objective of this paper was to uncover the role
of firm composition effects on aggregate wage dynamics, employing the Olley
and Pakes decomposition and its dynamic variant to account for entering and exit-
ing firms.
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Our application of the OP decomposition revealed that allocation premium, which
we defined as a ratio between actual observed wages and “unweighted wages”
(wages in a hypothetical scenario where there is no correlation between firm size
and firm wages, that is, in which the allocation of workers among the firms is
random) behaved countercyclically before the COVID-19 pandemic. During eco-
nomic downturns, particularly evident during the recession starting in 2009, allo-
cation premium increased, as lower-paying firms were disproportionately affected
by the recession. Thus, the composition effect decreases the severity of the nega-
tive impact on wages during economic downturns and also diminishes the positive
effects during the periods of growth. In the period 2008-2014, this composition
effect explains about 80% of the aggregate wage growth. Conversely, during the
periods of growth, the allocation premium decreases, moderating the wage growth,
as lower-paying firms increase their employment more than high-paying firms.
This finding aligns with the results from Adamopoulou et al. (2019), which stud-
ied the composition effect on Italian firms.
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However, in the post-pandemic period (2020-2023), the wage allocation premium
exhibits a procyclical behaviour, increasing the aggregate wages. One possible
explanation for this unexpected behaviour can be found in the extensive govern-
ment support measures implemented during the COVID-19 pandemic. These pro-
grams may have allowed firms to retain employees and maintain wage levels even
when output declined.

We extend our analysis by applying the same decomposition method to productiv-
ity, using gross value added per worker as a proxy. We found that the effect of
changes in allocation premium has been much more significant for productivity
than for wages. Moreover, this reallocation effect has remained countercyclical
through the entire examined period, including after the COVID-19 pandemic. As
a result, employees were reallocated toward higher-paying firms, but without a
corresponding increase in productivity, as reflected in the declining GVA per
employee allocation premium. This disconnect suggests that wage-based realloca-
tion was not productivity-driven and may have put upward pressure on prices,
potentially contributing to the broader inflationary trends observed in the post-
COVID period.



= m
= X
o
22
£z
= Z
23
4 =
[
m o
oy M
RS
=2
Qm
o
ERe)
=
@ 0
23
Rz
S 2
g4
=)
Z 2
s
95

S
2
5
=
&
>
zZ
=}
2
>
z
>
&
a
>
7~

Finally, the dynamic OP decomposition showed that firms entering the market
tend to exert downward pressure on aggregate wages. This suggests that new firms
typically pay lower wages, which is consistent with the literature indicating start-
ups usually offer lower initial wages that rise over time as they stabilize. At the
same time, exiting firms have an upward impact on aggregate wages (as exiting
firms typically pay lower wages compared to surviving firms), but this effect is
weaker than the effect of new entrants.

We hope our paper enhances the understanding of wage developments in Croatia
and inspires further research. A promising direction for future study could be
exploring how sectoral differences in allocation efficiency — especially given post-
pandemic high inflation and wage growth — might influence the potential impact
of wage growth on inflation.
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TABLE Al
Data overview

Number Total Average Average gross GVA per worker,

of firms employees firm size monthly wage (€) annual (€) &2z
2002 50,891 768,424 15 579 15,947 j 2 £
2003 53,708 809,297 15 627 16,222 £ 2
2004 53,511 814,578 15 664 17,034 ER-
2005 53,862 827,545 15 698 17,939 -
2006 57,742 880,450 15 726 18,881
2007 59,866 914,647 15 773 20,474
2008 63,248 955,572 15 827 20,924
2009 63,294 905,258 14 849 19,821
2010 65,329 879,106 13 846 20,515 £2%
2011 65,792 873,144 13 847 21,908 é % z
2012 65,216 848,701 13 854 21,324 3 B ;
2013 68,259 846,980 12 859 20,691 Gl §
2014 70,819 850,089 12 875 21,881 £8%
2015 72,997 863958 12 883 22,394 St
2016 79,405 905,427 11 898 22,640 z 57
2017 84,621 931,200 11 924 23,435 2z
2018 91,289 979,971 11 962 24,154 E g
2019 96,017 1,012,616 11 1,004 25,343 -2
2020 97,300 1,001,474 10 1,009 24,350
2021 101,139 1,022,360 10 1,058 27,465
2022 106,331 1,059,715 10 1,155 29,864
2023 110,524 1,100,504 10 1,302 33,549

Source: Fina and authors’ calculations.



Data before and after the cleaning procedure
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FIGURE A2

Average gross wage and gross value added compared to administrative data

b) Annual gross value added, in normal terms

a) Average monthly gross wage
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FIGURE A3

Distribution of firms, employees and GVA (in %)

b) Number of employees by firm size

a) Firms by size
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Firm characteristics by size
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b) Number of employees by firm size

a) Number of firms by size
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FIGURE A5

Firm characteristics by sector

b) Wages by sector

a) Number of firms by sector
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TABLE A2 4 2 7

Contribution of the change in OP term to aggregate wage growth in different
periods, by sector (NACE 2007)

2002-08 2008-14 2014-19 2019-20 2020-23 2002-23

Industry WG (%) 46.2 7.0 16.5 1.2 26.8 133.7
(excluding CWG (%) 42.6 2.8 20.8 1.0 25.8 125.1
construction) CAP (p. p.) 3.5 42 -4.4 0.2 1.0 8.7
WG (%) 44.0 -3.4 25.5 1.2 26.9 1243
Construction CWG (%) 43.9 -2.3 21.4 4.3 27.6 127.0
CAP (p.p.) 0.0 -1.1 42 -3.1 -0.7 -2.7
WG (%) 452 6.9 19.6 1.5 30.3 145.5
Retail CWG (%) 45.7 3.6 21.3 1.7 25.0 132.8 —
CAP(p.p) -0.6 3.3 -1.7 -0.3 5.3 12.6
WG (%) 37.3 5.1 5.7 -0.9 20.3 81.7 s
Transportation ~ CWG (%) 44.7 2.2 11.6 2.2 24.0 109.2 2 ? %
CAP(p.p.) -74 29 -5.9 -3.1 -3.8 -27.5 B2 ’3’
Accommodation WG (%) 43.6 9.2 94  -13.7 533 126.8 S22
and food CWG (%) 46.7 14.4 7.1 -2.1 36.7 140.6 % r;“ g
services CAP(p.p.) -3.0 -5.2 2.3 -11.6 16.6 -13.7 z g E
WG (%) 36.7 7.2 12.4 4.5 34.2 131.0 g EE:
ICT CWG (%) 45.8 -4.9 26.2 35 26.1 128.3 § 3
CAP (p.p.) -9.1 12.1 -13.8 1.0 8.1 2.7 o Z
WG (%) 24.8 -4.2 19.2 7.3 4.9 60.3 % §

Financial sector CWG (%) 31.4 -10.7 10.8 4.7 20.8 64.4

CAP(p.p.) -6.6 6.4 8.4 2.6 -15.9 -4.1
WG (%) 53.2 5.6 -1.6 -16.9 19.1 57.5
Real estate CWG (%) 28.5 9.5 16.8 -0.7 19.3 94.9
CAP (p.p.) 247 -3.9 -18.4 -16.3 -0.2 -37.3
Professional and WG (%) 41.1 -1.9 14.1 1.0 27.3 103.0
administrative ~ CWG (%) 49.5 -5.9 13.6 0.7 22.6 97.4
services CAP(p.p) -84 3.9 0.5 0.3 4.7 5.6
Non-government WG (%) 48.1 32 13.7 0.7 30.1 127.7
public sector CWG (%) 48.2 2.5 11.1 0.9 23.5 110.3
activities CAP (p.p.) -0.1 0.7 2.6 -0.2 6.6 17.3
WG (%) 26.2 7.4 16.0 0.2 29.7 104.5
Art and other CWG (%) 28.1 -2.8 26.1 4.7 26.5 108.0
CAP(p.p) -19 10.2 -10.1 -4.5 32 -3.5

Notes: Counterfactual wage growth is one which would be realised if the allocation premium
was the same as in the base year. Industry (excluding construction) refers to B-E. Professional
and administrative services refer to M-N, non-government public sector services to O-Q, and
Art and other to R-S. WG refers to wage growth, CWG to counterfactual wage growth, CAP to
contribution of allocation premium.

Source: Fina and authors’ calculations.



N
)
o

SOINONODH
YOLDHS O11d9Nd

($202) 62-56€ (€) 61

DIVIIL) VNVAI ANV SOV dISOr

L3344 NOLLISOdIWOD W¥Id FHL 40 3710¥ HL
VILVOUD NI SINFWAOTIAHA DVM ONINIVTdXH

TABLE A3
Contribution of the change in OP term to aggregate GVA per worker growth in
different periods, by sector (NACE 2007)

2002-08 2008-14 2014-19 2019-20 2020-23 2002-23

GVA
22.8 14.1 12.8 -0.6 333 109.4

Industry growth (%)
(excluding CGVA 386 52 228  -12 379 1199
construction) growth (%)

CAP(p.p) -158 193  -10.0 0.6 46  -105

GVA

arowth (%) 38.7 -79 27.1 -1.2 35.8 118.0
Construction CGVA

arowth (%) 51.4 -17.1 20.7 1.1 36.2 108.8

CAP (p.p.) -12.7 9.2 6.4 -2.3 -0.4 9.2

GVA

arowth (%) 40.9 -6.2 31.3 1.6 38.4 143.8
Retail CGVA

arowth (%) 42.1 -8.3 28.4 0.2 40.5 135.3

CAP(p.p) -12 2.1 29 14 21 8.5

GVA

arowth (%) 32.6 12.7 7.6 93 34.7 96.2
Transportation ~ CGVA

arowth (%) 51.9 -4.0 0.7 9.4 51.4 101.3

CAP (p.p.) -193 16.6 6.9 0.1 -16.8 -5.2

GVA

38.2 22.1 7.2 -46.1 147.0 140.6

Accommodation growth (%)
and food CGVA 548 206 90 277 1225 1735
services growth (%)

CAP(p.p) -165 14 161 -185 245 -329

GVA

arowth (%) 16.3 -8.5 6.9 3.1 20.7 41.6
ICT CGVA

arowth (%) 34.8 9.9 40.3 8.8 47.1 172.9

CAP (p.p.) -185 1.3 -334 -5.7 264  -1314

GVA

arowth (%) 54.0 9.7 459 -21.0 -8.9 77.3
Financial sector - CGVA 120  -143 175 203 340 205

growth (%)

CAP(p.p) 420 241 284 07 429 569

GVA

arowth (%) 44.6 15.4 -2.1 -6.8 19.9 82.4
Real estate CGVA

arowth (%) 40.3 15.6 19.9 -3.0 259 137.7

CAP (p. p.) 43 -0.3 -22.1 -3.8 -6.0 -55.3

GVA

43.2 -13.7 153 -2.7 38.0 91.4
Professional and growth (%)

administrative =~ CGVA
services growth (%)
CAP (p.p.) -182 34 0.8 0.2 -4.1 -19.8

61.4 -17.1 14.5 -2.9 42.1 111.3




2002-08 2008-14 2014-19 2019-20 2020-23 2002-23 429
GVA

Non- t arowth (%) 58.6 -2.6 18.5 -3.2 36.5 142.0

governmen

public sector CGVA 60.9 -2.7 8.6 -0.9 37.1 130.7

. growth (%)

activities

CAP (p.p.) 22 0.1 9.9 2.2 -0.6 11.2 r
CER-=

GVA 19.3 19.7 27.0 -10.3 54.6 1512 g é a
growth (%) E58

Art and other CGVA 2732
arowth (%) 18.1 -11.5 22.7 -10.6 58.2 81.4 5
CAP (p. p.) 1.2 31.1 43 0.2 -3.6 69.8

Notes: Counterfactual GVA growth is one which would be realised if the allocation premium were
the same as in the base year. Industry (including construction) refers to B-F, while services are resid-
ual. CGVA growth refers to counterfactual GVA growth, CAP to contribution of allocation premium.

Source: Fina and authors’ calculations.
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