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Abstract

After the pressures from rising energy and food prices subsided, wage increases
became the primary risk to inflation. Given concerns that substantial wage growth in
the public sector during Croatia s 2024 election year could create additional inflation-
ary pressures, this paper estimates the potential impact of public sector wage growth
on overall inflation using BVAR models. The analysis finds that while the direct impact
of 0.15 pp is negligible, there may be a stronger indirect effect. Depending on the
assumed (side) effects of public sector wage growth on aggregate demand and the
extent of wage spillover to the private sector; the indirect effect of public sector wage
growth on inflation could range from 0.34 to 0.88 percentage points. However, consid-
ering the double-digit wage growth, it can be concluded that the estimated total con-
tribution of 0.5 to 1 basis points from public sector wage growth is relatively modest.

Keywords: public sector wage growth, inflation, transmission of wages to inflation,
BVAR model, Croatia

1 INTRODUCTION

After a prolonged period of low and stable inflation, toward the end of 2021 inflation-
ary pressures began to rise globally as well as in Croatia. These pressures, primarily
driven by surges in global food, energy, and raw material prices, along with supply
chain disruptions, peaked in the second half of 2022, when Croatia’s annual inflation
rate surpassed 12% — a level not seen since the implementation of the last stabilization
program. Although this spike in inflation eroded real wages, they started to recover in
2023, as nominal wage growth began catching up with inflation. While such a recov-
ery often follows a significant decline in real wages, the marked acceleration in wage
growth has raised concerns about its potential impact on inflation, especially given
that labour costs constitute a substantial portion of total production costs. Conse-
quently, as external inflationary pressures have subsided, the unprecedented rise in
nominal wages has emerged as a primary inflation risk (Ivanac, Kunovac and
Nadoveza, 2024). This not only poses challenges for economic policymakers, particu-
larly in the realm of monetary policy, but could also have broader social and economic
impacts. While some have argued that the recent wage increases were merely com-
pensating for prior losses in real wages!, given that the share of wages in GDP has long
trended below the long-term average (graph 1a) and that real wages have been grow-
ing more slowly than labour productivity (graph 1b). However, others were concerned
that such a significant rise in wages could further accelerate the already high inflation
rate?, which is among the highest in the euro area (graph 1c).

! For instance Index argued that in 2022 labour costs (nominal wages) were increasing but that simultaneously
real wages were decreasing (see Perkovi¢, 2022). From the context of the argumentation it is clearly implied
that substantial nominal wage growth at the time (7.5% yearly) was not enough to offset inflation, the sug-
gestion being that more nominal wage growth is required.

2 During the periods of elevated inflation, particularly in the first half of 2023, concerns arose about the poten-
tial for a wage-price spiral. For instance, the Croatian Employers’ Association cautioned that robust wage
growth “raises the risk of a wage and retail price spiral” (---, 2024). This risk was taken seriously amid strong
price increases, as reflected in remarks by key central bank figures. Notably, ECB President Christine Lagarde
addressed the issue in a 2023 speech (ECB, 2023), and CNB Governor Boris Vuj¢i¢ noted in 2024 that infla-
tionary pressures had been contained before a wage-price spiral could take hold (CNB, 2024a).



GrAPH 1
Wages, productivity and inflation
a) Wages to GDP share b) Real wages and productivity ¢) Inflation (% y-o0-y)
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Note: Prices are measured by the Harmonized Index of Consumer Prices (HICP). Wages are
measured by compensation of employees per employee from national accounts statistics, produc-
tivity is calculated as the ratio of real GDP to the number of employees from national accounts.

Source: Eurostat.

Before the first estimates of the impact of the sharp rise in total wages on inflation
and the inflation differential (which began to ease in late 2023 and early 2024) were
published, the decision to implement a substantial wage increase as part of the civil
and public service wage reform reignited discussions about the potential inflationary
effects of rapid wage growth?®. According to the government document titled Reform
in Numbers (Government of RC, 2024), this reform affects 244,000 state and public
service employees, aiming to streamline and equalize job classifications by merging
roles of similar complexity based on evaluations and reducing the number of job
titles. Of the five phases in this reform, the most relevant here is the 15% wage
increase resulting from coefficient adjustments effective from March 2023.

Public sector wage growth can impact inflation through several channels. The direct
effect stems from a possible rise in public service prices, driven by higher employee
costs, as labour compensation accounts for over 80% of the gross value added (GVA)
in the public sector*, according to Eurostat’s national accounts data. This is signifi-
cantly higher than the average employee compensation share of approximately 50%
in other sectors. However, this direct impact is likely small because (a) public sector
prices are mostly set outside the market, making the pass-through of wage growth to
public service prices lower than in other sectors, and (b) services that consumers
purchase directly from the public sector represent a small portion of the overall con-
sumer basket. Nonetheless, substantial wage increases in the public sector may create
inflationary pressures indirectly by increasing the aggregate demand of public sector
employees and potentially influencing private sector wages. The size of this indirect
effect will depend on the proportion of public sector employment within the econ-
omy and the degree of wage spillover from the public to the private sector. Thus,
a larger public sector could amplify these indirect inflationary effects.

3 For instance in Lider (---, 2024b) and HRT (see: Kovacek, 2024).
4 Which includes public administration and defence services; compulsory social security services (O), educa-
tion services (P), and human health services (Q).
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This paper seeks to estimate both the direct and the indirect inflationary effects
of public sector wage growth using a methodology based on Bayesian VAR mod-
els with sign and zero restrictions on impulse response functions, which approx-
imate the standard wage-setting (WS) and price-setting (PS) model. By employ-
ing this established approach to analyse the impact of wage growth on prices,
the paper contributes to academic literature by introducing a novel framework for
identifying and examining the direct and indirect effects of public sector wage
growth on inflation. Additionally, the paper adds to the ongoing policy and eco-
nomic debate regarding the potential inflationary impact of exceptionally high
wage increases in the public sector.

Analysis of the results of model estimates based on data for Croatia from 2004 to
2023 shows that wage growth in the public sector has a negligible direct but a
relatively strong potential indirect impact on overall inflation. Thus, wage growth
in the public sector increases the total inflation rate through the direct channel by
approximately 0.15 percentage points. The negligible direct effect is mostly the
result of the small share of public sector services in the consumer basket. On the
other hand, it is estimated that the total indirect impact on inflation could be rela-
tively strong and amount to between 0.34 and 0.88 percentage points, depending
on the assumed contribution of wage growth in the public sector to total aggregate
demand and the extent of spillover of wage growth in the public sector to the pri-
vate sector. However, it is important to emphasize that considering the assump-
tions about the spillover of wage growth to the private sector and aggregate
demand, bearing in mind that this wage growth is in the double digits, we can
conclude that the estimated total contribution of wage growth in the public sector
of 0.5 pp — 1 pp is relatively low. However, despite the relatively low estimated
contribution of wage growth in the public sector to inflation, these results should
be interpreted with caution, since empirical assessment of the impact of wage
growth on inflation is inherently complex. That is, apart from the fact that the
relationship between wages and prices is bidirectional (Conti and Nobili, 2019;
Ivanac, Kunovac and Nadoveza, 2024), its strength and direction depend on the
nature of the shocks affecting the economy (Bobeica, Ciccarelli and Vansteenk-
iste, 2019, 2021; Conti and Nobili, 2019; Ivanac, Kunovac and Nadoveza, 2024),
so it is difficult to estimate empirically the real causal effect of wage growth on
prices — even without additional assumptions regarding the potential effects of
public sector wage growth on aggregate demand and private sector wages.

The remainder of the paper is organized as follows: section 2 provides a summary
of the relevant theoretical and empirical literature. Section 3 outlines the data and
methodology used to assess the effects of public sector wage growth on inflation.
Section 4 presents the empirical results, and section 5 discusses the main conclu-
sions and limitations of the estimates provided in the paper.



2 EXPLORING THE RELATIONSHIP BETWEEN WAGES AND PRICES:
INSIGHTS FROM EXISTING LITERATURE

The impact of wages on inflation is one of the most widely researched topics in
economics because of its relevance to economic policymakers and its significant
effects on individuals’ purchasing power, as well as on companies’ production costs.
However, studies specifically addressing the influence of public sector wages on
inflation are rare. This scarcity likely reflects a common view that the direct impact
of public sector wage growth on inflation is small — public sector service prices are
largely non-market-based and represent only a small portion of the consumer basket
(Whiteley, 2023). Nonetheless, public sector wage increases can indirectly affect
inflation through heightened demand from public sector employees and by influenc-
ing private sector wages. The latter can lead to a rise in production costs across the
economy, potentially increasing the prices of products and services not directly
related to public sector wage growth (i.e., cost-push inflation). In such cases, theo-
retical and methodological tools that analyse the effects of broad wage growth on
inflation become useful for examining the potential inflationary impact of public
sector wage growth, particularly when such growth is substantial and in economies
where the public sector is relatively large. We therefore review theoretical and
empirical research that examines economy-wide wage-to-price transmission, while
focusing on the effect of public sector wages on economy-wide prices.

2.1 THEORETICAL FRAMEWORK

The mechanism of the transmission of wage growth to inflation is often studied
within the framework of macroeconomic theories summarized in various forms of
the so-called Phillips curve, which essentially assumes an inverse relationship
between the unemployment rate and inflation. According to this framework,
a more favourable situation on the labour market, which manifests itself through
a lower unemployment rate, leads to an increase in wages that can result in higher
production costs that producers are able to pass on to consumers through an
increase in the prices of their products and services (see for example Carlin and
Soskice, 2014). Thus, in the basic neoclassical model of a closed economy under
conditions of perfect competition where prices are set at the level of marginal cost,
the prices of products and services grow according to the growth rate of wages
minus labour productivity, that is, according to the growth rate of unit labour
costs. In such conditions, it can be shown that in the long run the elasticity of price
changes to wage changes, which is used to measure the transmission of wages to
prices, is equal to the share of labour costs in the total costs.’

However, setting aside the empirical challenges of quantifying the causal impact of
wage growth on prices — since wage dynamics itself is largely influenced by inflation

5 See Deutsche Bundesbank (2019). It is important to note that consumers (and central banks) are primarily inter-
ested in the potential pass-through of wage growth to consumer prices measured by the Harmonized Index of
Consumer Prices (HICP). In contrast, the conclusions of theoretical models generally refer to prices measured
by the GDP deflator, which captures the prices of goods produced within the domestic economy. Since consum-
ers also purchase imported goods and since a significant share of imported intermediates is used in the domes-
tic production of consumer goods, the pass-through of wage growth to consumer prices will not necessarily
correspond to the pass-through of wage growth to the prices of goods produced within the domestic economy.

»
&
o
3
=
=
>
Q
0
%]
>
o
=
o
=
g
z
Z
e
>
3
Z

[}
N
>
4
ES
z
>
S]
s}
<
o
N
=
=]
<}
Z
8
]
>
%
o
I
z
~
c
=1
a



(6200 v¥-1 (1) 61

2]
o
A
3
[}
=
=
>
Q
o
»
>
[
<]
o
Q
=
Z
&)
I
]
=}
Z

AOLOIS OI'1dnNd

'VZAAOAVN VNVZO

OI'1dNd NI SHSVHIDNI 0d

trends — this theoretical conclusion faces several practical issues. The pass-through of
wage growth to prices depends on a range of factors that vary between countries and
can shift within a country over time. These include changes in profit margins®, labour
market conditions, the structure of the economy, and how workers formulate wage
demands, which are influenced by anticipated inflation, current labour market condi-
tions, and actual or expected productivity growth. As a result, we cannot simply
deduce the extent of wage growth pass-through onto prices based solely on the share
of labour costs, particularly in the short to medium term.

A formal framework for understanding the joint dynamics of wage and price
movements is captured in a basic wage-setting (WS) and price-setting (PS) model,
as outlined by Blanchard and Bernanke (2023).

The standard equation that describes the relationship among wage growth, inflation,
and labour market conditions is known as the wage-setting (WS) relationship’:

Aw, :Ape[—a(u,—u*)+AaL, 1)

where Aw =w —w _ istherate of change of nominal wagesintime,Ap‘, = p, — p,,
is the expected rate of inflation in time ¢, u, is the unemployment rate in time ¢, and
u" is the natural rate of unemployment in time ¢, Ag,, is the real (or expected)
labour productivity growth rate. Equation (1) indicates that workers’ wage
demands are driven by their inflation expectations and the current labour market
conditions. When the unemployment rate is low, workers have greater bargaining
power since employers face challenges in filling vacant positions, allowing work-
ers to negotiate for higher nominal wages.

Also, when workers expect higher inflation, they demand higher wages to prevent
real wages from falling. The way in which workers form inflation expectations
can be described as follows:

Apet = /IAP*/ - (1_ ;{)Ap/—l (2)

Here, Ap’, represents the long-term expected inflation rate, typically aligned with
the central bank’s target inflation rate. It is assumed that long-term inflation expec-
tations are shaped by last year’s long-term inflation and the inflation rate from the
previous period.

Ap*t = 5Ap*t_] -(1-9)Ap,_, ?3)

© Markets are often not perfectly competitive, allowing companies to set prices above marginal costs, meaning
they can charge markups. These markups do not necessarily remain constant, so companies can adjust them
to mitigate (or amplify) the pass-through of higher wages to prices by reducing (or increasing) their markups.
7 In describing the model, we abstract from the effect of so-called aspiration wages, which Blanchard and Ber-
nanke (2023) consider in their highly influential paper. Specifically, while standard WS-PS models typically do
not include aspiration wages (see, for example, Carlin and Soskice, 2014), integrating the concept of aspiration
wages explicitly into the methodological approach underlying the empirical estimation would be challenging.



The parameter 1 in equation (2) indicates the anchoring of short-term expecta-
tions, and the parameter ¢ in equation (3) indicates the anchoring of long-term
expectations. When expectations are fully anchored, both parameters are equal to 1,
and when expectations are completely unanchored, they are equal to 08.

In addition to expected inflation and labour market conditions, nominal wage
growth described by equation (1) is also influenced by factors such as the actual
or anticipated growth rate of labour productivity (Ag, ). In theory, prices increase
according to the growth rate of unit labour costs rather than wages alone. Conse-
quently, any changes or adjustments that affect labour productivity can mitigate
the impact of wage growth on prices. For instance, companies may respond to
wage increase demands by reducing their workforce, which might increase labour
productivity. With higher labour productivity, unit labour costs may rise more
slowly than wages, thereby reducing the sensitivity of prices to wage changes.
Additionally, if layoffs lead to higher unemployment, total demand may decrease,
potentially exerting downward pressure on prices.

The approach producers take to set prices is generally described by the price-set-
ting (PS) relationship:

Apr = AWt - AaLr + AZr (4)

In equation (4), z, represents all factors that influence pricing beyond unit labour
costs — defined as wage growth (w) minus labour productivity growth (a,). These
factors include mark-ups and costs of intermediates, such as the prices of energy,
food, and other raw materials. Together, these relationships form the basis of the
standard Phillips curve, which is commonly used to analyse the mechanism
through which wage increases translate into price changes.

Ap, = ANp',— (1= 1) Ap, ,— a(ul - u*)+ Az, ©)

The Phillips curve describes aggregate supply, illustrating how price levels move
based on expected inflation, labour market conditions, and other factors. Assum-
ing the Phillips relationship holds, equation (5) suggests that price dynamics are
influenced by the anchoring of inflation expectations, labour market conditions
which affect wage demands, and fluctuations in mark-ups and prices of important
intermediates, such as energy and other raw materials.

A significant empirical challenge in assessing the impact of wages on prices (espe-
cially in the short and medium term) arises from the simultaneous determination of
wages and prices, as evident in the WS-PS model (Conti and Nobili, 2019). The
wage-price relationship is bidirectional, making it difficult to pinpoint and quantify

8 In the empirical model, expectations are not explicitly modelled because the time series of short-term and
long-term inflation expectations published by Consensus Economics for Croatia is too short and only avail-
able at a semi-annual frequency.
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the causal impact of wages on prices. The co-movement of prices and wages can be
driven by (a) demand shocks, (b) supply shocks, or (c) the attempts of workers or
producers to increase their share in income distribution (Blanchard, 1986). The
strength of the wage-price link depends on the nature of the shock. For instance,
research shows that under a positive aggregate demand shock, the connection
between wages and prices is much stronger than in the case of a supply shock’.

A positive aggregate demand shock is characterized by rising prices and income, lead-
ing to increased demand for labour and a drop in the unemployment rate below its
natural level. Companies respond to heightened demand for products by raising prices
(demand-push), while workers, in response to increased demand for labour, push for
higher wages. Wage growth raises production costs (cost-push), prompting further
price increases unless mark-ups or input costs change. This cycle of rising prices and
wages continues until income stabilizes at its potential level, or until unemployment
returns to a level that does not accelerate inflation'’, as seen in equations (1) and (5).

Conversely, a negative aggregate supply shock is marked by rising prices alongside
declining income. When such an inflationary shock occurs, workers seek wage
increases to maintain their real purchasing power. However, a negative supply shock
also raises the natural unemployment rate (or lowers the potential output), thereby
weakening workers’ bargaining power due to the availability of the involuntarily
unemployed labour force in the market. As the economy adjusts to a higher equilib-
rium unemployment rate and lower potential output, aggregate demand declines,
which puts a downward pressure on prices. Thus, in the case of a supply shock,
wage growth impacts prices mainly through the cost-push channel, and this effect is
mitigated (or even offset) by the reduction in aggregate demand.

2.2 EMPIRICAL FRAMEWORK

Due to its importance in economic theory and policy, numerous empirical studies
examine the relationship and transmission of wage growth to inflation. The direc-
tion and significance of this relationship are often analysed using Granger causal-
ity tests (e.g., Hu and Toussaint-Comeau, 2010; Bidder, 2015) and by assessing
the importance of wages in inflation forecasts (e.g., Stock and Watson, 2008;
Knotek and Zaman, 2014; Jarocinski and Mackowiak, 2017) or through Phillips
curve estimations (e.g., Stock and Watson, 2008; Tatierska, 2010; Gali and Gam-
betti, 2019). However, due to the simultaneity, these methods typically only reveal
joint dynamics or correlation between wages and prices but generally inadequate
for isolating the causal effect of wage growth on prices. While these approaches
do not identify or quantify causation, they can be highly informative — particularly
in the context of a potential wage-price spiral. On the other hand, analyses that try
to quantify the pass-through of wage growth to inflation often use vector autore-
gressive (VAR) models (e.g., Bobeica, Ciccarelli and Vansteenkiste, 2019, 2021;
Conti and Nobili, 2019; Hahn, 2020; Ivanac, Kunovac and Nadoveza, 2024),

° For instance, Gumiel and Elke (2018), Bobeica, Ciccarelli and Vansteenkiste (2019, 2021).

1 The potential output is assumed to be the level of income achieved at the natural rate of unemployment,
that is, the unemployment rate that does not accelerate inflation (Non-Accelerating Inflation Rate of Unem-
ployment, NAIRU).



error correction models (e.g., Chang and Emery, 1996) or simultaneous equations
(e.g., Blanchard and Bernanke, 2023; Arce et al., 2024).

The findings of various studies offer different assessments of the wage-to-price pass-
through. While most research suggests a weak or partial transmission of wage
increases to prices (Bobeica, Ciccarelli and Vansteenkiste, 2019, 2021; Conti and
Nobili, 2019; Hahn, 2020; Blanchard and Bernanke, 2023; Arce et al., 2024), where
only a portion of wage increases is passed on to prices due to competitiveness gains
and changes in mark-ups (see, for instance, Deutsche Bundesbank, 2019; Bobeica,
Ciccarelli and Vansteenkiste, 2019), some studies indicate that the extent of transmis-
sion varies across sectors and countries (Bobeica, Ciccarelli and Vansteenkiste, 2019).

More recent research typically analyses the wage-price nexus using structural VAR
models similar to the approach taken in this paper. These models are able to account
for shock-dependent wage-to-price relationship' (e.g., Gumiel and Hahn, 2018;
Gali and Gambetti, 2019; Conti and Nobili, 2019; Bobeica, Ciccarelli and Vansteen-
kiste, 2019, 2021; Hahn, 2020), and offer a reasonable approximation of the WS-PS
model. The results of these studies generally show that the wage-price relationship
is strongest during aggregate demand shocks, but weaker during labour market
shocks, and even negative in the case of aggregate supply shocks. Furthermore,
Bobeica, Ciccarelli and Vansteenkiste (2019, 2021), and Ivanac, Kunovac and
Nadoveza (2024) investigate the role of wages in transmission of various structural
shocks to prices using a counterfactual scenario within a VAR framework'2. These
studies find that wages significantly amplify the effects of aggregate demand shocks
on inflation, suggesting that, without wage growth, inflation would be considerably
lower during aggregate demand shocks. In contrast, the role of wages in transmitting
aggregate supply shocks to prices is much less significant.

In addition to the VAR model, Blanchard and Bernanke (2023) present a simple
dynamic model of wages, prices (WS-PS), and short- and long-term inflation expec-
tations, which was later replicated for the euro area by Arce et al. (2024). Their
findings suggest that wage growth had a relatively low impact on inflation during
the period of heightened inflation that began in late 2021 and that the surge in infla-
tion during this period was primarily driven by shocks in raw material prices.

While this paper draws heavily on the literature that combines zero and sign
restrictions on impulse response functions within the VAR framework to analyse
the relationship between wages and prices, it makes two notable contributions.
First, in addition to examining the conditional correlation between wages and

" The idea that the pass-through of wages to prices can vary depending on the shocks affecting an economy
originates from the literature on exchange rate pass-through to inflation, as discussed in the papers of Kuno-
vac and Communale (2017), and Forbes, Hjortsoe and Nenova (2018).

12 The authors adopt the idea of identifying the effects of specific shocks using a hypothetical scenario from
the literature related to isolating the role of confidence in the transmission of government spending shocks
(Bachmann and Sims, 2012) and isolating the role of the credit channel in the transmission of monetary shocks
(Ciccarelli, Maddaloni and Peydro, 2015).
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prices under various structural shocks (wage-to-price multipliers), the paper
explores time-varying correlations between wages and prices in both the public
sector and in the overall economy. As in Ivanac, Kunovac and Nadoveza (2024)
this analysis shows how the dynamics of wages and prices evolves over time even
without a time-varying parameter. Second, the paper identifies the potential role
of public sector wages in the transmission of various shocks to inflation, both
across the economy and within the public sector, by using wage-to-price multipli-
ers (Bobeica, Ciccarelli and Vansteenkiste, 2019, 2021; Conti and Nobili, 2019;
Ivanac, Kunovac and Nadoveza, 2024). This approach is rarely applied in the lit-
erature on wage-price transmission but has proven to be a valuable tool for quan-
tifying the indirect effects of public sector wage growth on overall inflation.
Lastly, the paper makes a significant professional contribution by using the stand-
ard methodology in an analysis of the wage-price relationship in the public sector
— arelatively large and crucial sector in most countries — in which no studies have
attempted to quantify the transmission of wages to prices.

3METHODOLOGY AND DATA

To examine the relationship between wage dynamics, consumer prices, and the
transmission of wage growth to inflation, we approximate the WS-PS model using
a standard Bayesian VAR model, applying zero and sign restrictions on the impulse
response functions (see table 1)!3. We estimate two models: one focused on the pub-
lic sector, which evaluates the direct impact of public sector wage growth on public
service price inflation, and another for the overall economy, which assesses the
potential indirect effects of public sector wage growth on headline inflation.

Prices and wages in both the public sector and the overall economy that are used
in the empirical analysis are illustrated in graph 2'4. The graph shows that wage
trends in the public and private sectors are generally synchronised (graph 2a), with
wage growth during the high inflation period of 2022 and 2023 (graph 3a) being
exceptionally high. This surge can largely be attributed to the wage catch-up pro-
cess aimed at preventing a significant decline in real wages during the high infla-
tion period. On the other hand, inflation measured by the constructed HICP for
public sector services (see appendix) did not always follow the dynamics of over-
all price growth, which is partly due to the role of administered prices in the price
setting process for public sector services. The most notable divergence between
total inflation and inflation in public sector services occurred in 2009, largely due
to healthcare system reform, which introduced a new system of co-payments and
supplementary health care insurance. Since, according to tables available in Cai
and Vandyck (2020), healthcare spending accounts for a significant share (33.7%)
of total consumer expenditure on public sector services, this reform had a marked
impact on the constructed price index for public sector services.

13 The identification scheme relies on sign restrictions on impulse response functions proposed by Canova and
De Nicolo (2002), and Uhlig (2005), and further refined by Rubio-Ramirez, Waggoner and Zha (2010), and
Arias, Rubio- Ramirez and Waggoner (2014).

14 Data, data sources and their modifications are available in table Al.



GRAPH 2
Annual wage growth and HICP inflation in the public sector and the overall
economy (%)

a) Wages b) HICP inflation
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The model used to estimate the impact of wage growth (in the public sector) on
inflation (of public sector services) includes five key variables for the period from
2004Q1 to 2023Q4: real GVA and GDP (with GVA from the services sector cover-
ing O-Q sections'), HICP inflation!® (of public sector services, calculated using
the CPA to COICOP conversion tables developed by Cai and Vandyck, 2020'7),
average wages (in the public sector)'®, labour productivity'® and employment (in
sections O-Q), and the unemployment rate. All variables are seasonally adjusted
and expressed in quarterly growth rates, except for the unemployment rate, which
is expressed in quarterly differences.

3.1 IDENTIFICATION OF THE EFFECTS OF PUBLIC SECTOR WAGE GROWTH
ON INFLATION
The identification strategy we employ is outlined in table 1 and is primarily based
on conventional macroeconomic theory and recent empirical literature. Aggregate
demand and aggregate supply shocks are identified using standard sign restric-
tions found in the existing literature, while labour supply shocks are distinguished
from wage mark-up shocks using the sign restrictions proposed by Foroni, Furlan-
etto and Lepetit (2018) and applied by Conti and Nobili (2019), as well as Bobeica,
Ciccarelli and Vansteenkiste (2019, 2021) and Ivanac, Kunovac and Nadoveza
(2024). The identification of shocks in the models for the overall economy and the

'3 According to the statistical classification of products by activity (CPA) section O includes public adminis-
tration and defence services; compulsory social security services, section P includes education services, and
section Q includes human health and social work services.

1 Harmonised index of consumer prices.

'7 The HICP for public sector services is calculated as the share of consumption of a specific product by activ-
ity (CPA) in the public sector which is linked in the conversion tables to the corresponding category of con-
sumption by purpose (COICOP) and the corresponding HICP index by purpose of consumption (COICOP).
See explanation for table A2 and graph A1 for details.

'8 Calculated using Croatian Bureau of Statistics (CBS) data collected through regular monthly surveys on net
and gross wages according to the classification of economic activities in the European community (NACE).
19 Calculated as the ratio of GVA (gross value added of the O-Q sections) and the number of employees (in
the O-Q sections).
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public sector — used to assess both the direct and indirect effects of public sector
wage growth on inflation — is presented outside the parentheses. The identification
using the unemployment rate, which is applicable only for the entire economy and
which serves as a robustness check, is shown in parentheses. Namely, the existing
literature usually uses the unemployment rate to identify shocks. Still, since there
is no analogous indicator for the unemployment rate at the sectoral level, employ-
ment in the public sector is used as a proxy for the unemployment rate when
identifying shocks within the public services sector. To ensure comparability, the
model using employment and GVA is considered the baseline model for the over-
all economy. Models that use the unemployment rate and GDP to identify shocks
are employed to test the robustness of the baseline model. This approach also aims
to assess whether replacing the unemployment rate with employment is appropri-
ate for the public sector, given that public sector employment is arguably more
influenced by the political cycle than the business cycle. However, considering the
absence of alternative indicators to identify shocks in the public sector since the
correlation between annual employment growth rates in the public sector and the
overall economy is moderately positive®®, we believe substituting employment for
the unemployment rate may be justified if the results from the baseline and alter-
native models for the overall economy do not differ significantly.

Specifically, a positive demand shock is one that simultaneously boosts economic
activity (measured by GVA and GDP), prices and wages. As economic activity
rises, firms’ greater demand for capital and labour leads to a reduction in the
unemployment rate (i.e., increases employment). In the short run, following
Okun’s law, the effect on employment is smaller than the effect on economic
activity, resulting in a rise in labour productivity. As a result, unit labour costs
(wages adjusted for labour productivity) grow slower than wages. In addition to
these short-run dynamics, it is assumed that economic activity does not respond to
demand shocks in the long run, as standard macroeconomic theory assumes that
demand shocks dissipate over time. Therefore, the long-term response of eco-
nomic activity to demand shocks is assumed to be zero. On the other hand, a sup-
ply shock leads to increases in economic activity, labour productivity, and wages,
while simultaneously reducing consumer prices and unemployment (i.e., increas-
ing employment) (see, for example, Dedola and Neri, 2007; Peersman and Straub,
2009). In addition to these standard economic shocks, the model also identifies
two shocks related to the labour market. A negative labour supply shock reduces
labour force participation, which in turn lowers economic activity but also reduces
the unemployment rate (increases employment). At the same time, wages and
prices rise. This shock is differentiated from the aggregate demand shock by its
distinct effect on economic activity. A wage mark-up shock, defined as an increase
in the share of wages in the income distribution (wage growth?'), raises wages
while reducing producer profits (producer mark-ups). This increases marginal

2 The correlation coefficient is 0.56.
2! For example, structural reforms that lead to changes in wages regardless of the prevailing economic con-
ditions (such as the 2024 public sector reform) or alter workers’ bargaining power serve as good examples.



costs and inflation. Concurrently, the unemployment rate rises (employment
decreases) as firms cut jobs due to higher hiring costs, and economic activity
declines. In the case of labour market shocks in the economy-wide model, where
we estimate the model using the unemployment rate, we remain neutral regarding
the response of labour productivity. However, in the models estimated using
employment, separating the two labour market shocks would not be possible with-
out additional assumptions regarding the response of labour productivity to each
shock. Thus, in the employment-based model, we assume that when wage mark-
ups increase, GDP rises more slowly than employment, leading to higher produc-
tivity. Conversely, when a labour supply shock occurs, productivity declines. The
fifth (and final) shock in the model remains unidentified. The short-term restric-
tions discussed above are summarized in table 1.

TABLE 1
Identification restrictions

Shocks/Variables Demand Supply Labour supply Wage mark-up Other

GVA (GDP) + + - - ?
HICP + - + + ?
w + + + + ?
PROD + + ?(-) ?2(+) ?
EMP (UR) +0) +0) -0 - ?

Note: GVA — gross value added, GDP — gross domestic product, HICP — harmonized index of con-
sumer prices, W —wages, PROD — productivity, EMP — employment, UR — unemployment rate.

32 METHODOLOGY AND ASSUMPTIONS FOR ESTIMATING THE DIRECT AND

INDIRECT EFFECTS OF PUBLIC SECTOR WAGE GROWTH ON INFLATION
To assess the direct effect of public sector wage growth on inflation, we treat wage
growth resulting from the public sector coefficient reform as a wage mark-up shock
in the public sector model. A key assumption is the exogeneity of public sector wage
growth — meaning it is treated as a wage shock independent of other variables that
typically influence wage dynamics, as outlined in the theoretical model in chapter
2.1.22 This assumption is reasonable because the reform is exogenous by its nature,
with the government making this decision independently of broader economic con-
ditions. As a result, estimating the direct effect is straightforward, and the direct
effect of public sector wage growth on inflation (HICP""*) is:

4
HICP™ =Y IRF,"“"* shockW,°"* HICP,"* (6)

h=1

2 It is important to note that this approach to analysing the effects of wages on inflation differs from cases
where wage changes are the result of endogenous wage reactions to various economic shocks. In those situ-
ations, it is necessary to isolate the labour cost channel to evaluate its contribution to inflation at a specific
point in time, considering the mix of shocks affecting the economy at that moment. It that case the focus is on
the role of wages in amplifying the effects of economic shocks on inflation. The concept of studying “ampli-
fication” in a VAR model by constructing a hypothetical scenario — where wages do not respond to a specific
shock — was employed by Ivanac, Kunovac and Nadoveza (2024), drawing on the methodology of Bachmann
and Sims (2012) and Ciccarelli, Maddaloni and Peydr6 (2015).
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In equation (6), [RFhH[CP‘”Q represents the cumulative response of prices® to a one-
standard-deviation public sector mark-up shock over a given horizon. In this
paper, we set h=4, which corresponds to one year after the shock occurs.
shockW =% indicates the magnitude of the public sector wage shock, expressed in
standard deviations of the wage mark-up shock in the public sector model, while
HICP" refers to the share of public services in the consumer basket, based on
the conversion tables from Cai and Vandyck (2020).

The estimation of the indirect effect of public sector wage growth on inflation that
we propose in this paper is more complex and relies on a greater number of
assumptions. To evaluate the indirect effect, we draw on the methodology used to
calculate the wage-to-price multipliers (Bobeica, Ciccarelli and Vansteenkiste,
2019, 2021; Conti and Nobili, 2019; Ivanac, Kunovac and Nadoveza, 2024).
The underlying idea is that exogenous, reform related, wage growth in the public
sector, will stimulate aggregate demand and potentially spill over into wage
growth in the private sector, creating shocks that could generate additional infla-
tionary pressures. To estimate these effects, we first estimate a (B)VAR model for
the entire economy, where we identify the same shocks as in the public sector
model (demand, supply, and two labour market related shocks). This model allows
us to examine the co-movements of prices and wages (labour costs) under the
aggregate demand and wage mark-up shocks that could be triggered by exogenous
public sector wage growth. We first estimate the strength of the wage mark-up
shock resulting from the public sector wage growth shock at the economy-wide
level. Then, using the wage-to-price multipliers for demand and wage mark-up
shocks, we estimate the resulting effects on inflation.

To illustrate this approach, consider a positive demand shock that leads to higher
prices. This happens because companies, benefiting from strong demand, have
more incentives to raise prices. At the same time, as demand for inputs (labour and
capital) increases, the cost of those inputs rises. Thus, wages increase endoge-
nously, i.e. because of strong aggregate demand. To calculate the indirect effects of
public sector wage growth on overall inflation through its impact on aggregate
demand, we want to account for both channels (demand and cost) through which
an exogenous wage increase in the public sector can influence inflation. Therefore,
we need to examine the joint dynamics of prices and wages under aggregate
demand and wage mark-up shocks, which is captured by the estimated (shock-
dependent) wage-to-price multipliers. Hence, the indirect effect of public sector
wage growth on inflation is represented by the product of the wage-to-price multi-
pliers under aggregate demand and wage mark-up shocks, and the estimated size of
the economy-wide wage mark-up shock related to public sector wage growth. As
outlined in chapter 4.1, wage-to-price multipliers are defined as the ratio of the
cumulative impulse response functions of HICP inflation and wages under identi-
fied economic shocks. The same methodology applies when assessing the potential

# The price response is measured by the impulse response function (IRF) of the public sector services HICP
to a one-standard-deviation wage mark-up shock over a given horizon, 4.



indirect effects of public sector wage growth on inflation through its potential spill-
overs to private sector wages.?* Therefore, the indirect effect of public sector wage
growth on overall inflation via the aggregate demand channel (HICP'-"*"*") is
estimated using:

4
o IRF(HICP 4D
H[CEADJndn'ert — 2 ( ) AWW (7)
Z IRF(WAGE )"

In equation (7), ZZ:IIRF ( HICP )" represents the cumulative response of infla-
tion to aggregate demand shocks in the overall economy model, while
ZZ:IIRF (WAGE );'” denotes the cumulative response of wages to an aggregate
demand shock. AW," refers to the change of wages under the wage mark-up shock
resulting from the exogenous increase in public sector wages. It is calculated as a
product of the cumulative impulse response function of wages to wage mark-up
shock in the economy-wide model and the estimated size of wage mark-up shock
expressed in standard deviations of the shock, i.e.:

4
= Y IRF(WAGE ), shockW, 8)
h=1
We estimate the indirect effect of the public sector wage growth shock on inflation
through its potential spillover to total wages in the same manner, specifically:

4
. IRF(HICP)!
HICPtWJndtrect — 24/1:1 4 AVVtW (9)
Y. IRF(WAGE )]

In equation (9), Z IRF(HICP ), represents the cumulative response of inflation
to wage mark-up shock in the economy-wide model, while 2 IRF(WAGE )y
denotes the cumulative response of wages to a wage mark-up shock. As in equa-
tion (7), AW is given by equation (8) and represents the estimated wage growth in
the overall economy resulting from the exogenous wage increase in the public sector.

The total indirect effect of public sector wage growth on inflation is the weighted
sum of these two indirect effects, specifically:

HIC])tindiryct — aADH]CRADJndim” + aw H]CRWJ"dirECt (10)

The equation (10) implies that we assume that the public sector wage growth,
which indirectly impacts inflation through the aggregate demand channel, cannot
concurrently affect inflation via a spillover to public sector wages, and vice versa.
Therefore, a,, + a,, = 1, or equivalently, o, = 1 —a, , must always hold. Specifi-
cally, we assume that if some part of the increase in public sector wages spills over
into the economy via the demand channel, we treat the rise in private sector wages
as an endogenous result of the increased demand in the overall economy.

24 In the case of wage spillover effects, the indirect effect can be calculated by using the impulse response func-
tion of inflation to wage mark-up shock and the estimated economy-wide wage mark-up shock.
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Likewise, if some part of the increase in public sector wages spills over into the
economy via private sector wages, we treat the increase in aggregate demand as an
endogenous outcome of wage growth in both sectors. The total effect on inflation is
calculated as the sum of the estimated direct effect and the total indirect effect.

4 RESULTS
4.1 THE RELATIONSHIP BETWEEN WAGE GROWTH AND INFLATION

IN THE PUBLIC AND PRIVATE SECTORS
Before presenting the main results, this section briefly discusses key findings
regarding the relationship between wage growth and inflation that can be com-
pared with the results of existing research. The results presented are based on
models that use gross value added and employment to identify shocks, with the
estimated impulse response functions shown in graphs A2 and A3. The findings
for the overall economy have proven to be relatively robust to the selection of
variables in the model. Specifically, the key impulse response functions and the
implied cumulative wage-to-price multipliers® (the ratio of cumulative impulse
response functions of prices and wages) remain largely consistent across models
that use different combinations of economic activity indicators (GDP and GVA)
and labour market variables (unemployment rate and employment) for estimation
and identification (see graphs A4-A15). The results are also consistent across
models that are estimated using different periods (see graphs A16-A23).

Graph 3 illustrates the cumulative wage-to-price shock-dependent multipliers
(CWPPT) for the public sector (graph 3a) and the entire economy (graph 3b). These
multipliers, which we use to quantify the indirect effects of public sector wage
growth on inflation, are calculated as the ratio of the cumulative impulse response
functions of HICP inflation and wages in response to identified economic shocks in
the public sector (graph A2) and the entire economy (graph A3), i.e.:

ZZ:IIRF(HICP ;"‘”7 shock
2 :zl[RF(WA GE)hk*’h shock

C WPPT;Ik_th shock — ( 1 1 )

The results show that the positive relationship between wages and prices is par-
ticularly strong for aggregate demand shocks in both the public sector and the
overall economy, wage growth being associated with 1.5 (economy-wide) to 2
(public sector) times stronger price growth in the short run (after one quarter, or
h=1). This might suggest that public service prices tend to rise more significantly
only during favourable economic conditions, such as periods of robust aggregate
demand growth. The stronger relationship between wages and prices in the public
sector during such times may be due to the higher share of labour costs (wages) in
the public sector, which mainly produces services, compared to the other sectors
in the economy. However, after a year (h>4), the relationship between wages and
prices in the public sector closely resembles that in the overall economy.

» Le., the relationship between wages and prices under different shocks, or the conditional correlations between
wage growth and inflation.



However, the relationship remains relatively strong, which is consistent with find-
ings from empirical studies (Bobeica, Ciccarelli and Vansteenkiste, 2019, 2021;
Conti and Nobili, 2019; and Ivanac, Kunovac and Nadoveza, 2024). Additionally,
under labour market related shocks, the wage-price relationship is only moder-
ately positive in both the public and private sectors (cumulative wage-to-price
shock-dependent multipliers are around 0.5). Conversely, in the case of aggregate
supply shocks, the relationship between wages and prices is negative. This nega-
tive relationship is more pronounced in the public sector, in both the short run
(-0.8 versus -0.2) and the long run (-0.35 versus -0.05). This may be due to public
sector wage freezes during recessions, especially during the prolonged period
when Croatia was under the Excessive Deficit Procedure (EDP), during which
public sector wage growth was constrained regardless of inflationary pressures.

GRAPH 3
Shock dependent cumulative wage-to-price multipliers

a) Public sector b) Overall economy

Quarters after the shock (h)
—— Aggregate demand — — Aggregate supply eseee Labour supply ---- Wage mark-up

Source: Author.

The relationship between wage and price growth at any given point of time
depends on the economic shocks that dominate wage dynamics, which in turn
determine the ability of producers and service providers to pass on rising costs to
consumers. This potential is clearly highest when wages are driven by aggregate
demand shocks. Graph 4 shows that, after the first quarter of 2020, wage dynamics
in the public sector were increasingly influenced by labour supply and aggregate
supply shocks. This is likely related to technological changes and the digitaliza-
tion of public services during the COVID-19 pandemic. In contrast, since 2022,
wages in the entire economy have been primarily driven by exceptionally strong
demand, which is probably at least partially related to the demand surge in tourism
and the associated wage growth in the hospitality sector.
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GRAPH 4
Relative importance of shocks in wage dynamics (2-year moving average)
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Note: The historical decomposition, used to calculate the relative importance of individual shocks
in wage dynamics (see formulas A3 and A4 in appendix), is presented in appendix (graph A24)
for both the public sector and the overall economy.

Source: Author.

As a result, the time-varying correlation between wage and price growth has been
significantly higher in the overall economy than in the public sector in the recent
periods (graph 5). This aligns with discussions on the potential effects of wage
growth on inflation during periods of strong wage increases in Croatia, particu-
larly in 2022 and 2023. It is also worth noting that the time-varying correlation
between wage and price growth in the public sector is generally lower than in the
overall economy. This is likely because public employees, when negotiating wage
increases, do not typically take into account the rising prices of public services,
but rather consider overall inflation during wage bargaining process.

GRAPH 5
Time-varying correlation between wage growth and inflation (2-year moving
average)

——  Public sector Overall economy

Source: Author.



4.2 ESTIMATION OF THE EFFECT OF PUBLIC SECTOR WAGE GROWTH
ON INFLATION

To estimate the potential direct, indirect, and total effects of public wage growth
on inflation, we use the equations (6)-(10) developed and presented in section 3.2.
We estimate the direct effect of public sector wage growth on inflation as the prod-
uct of three components: the cumulative response of public sector services prices
to a one-standard-deviation wage mark-up shock in the public sector (see the
black mark on graph 6), the estimated size of the wage shock in the public sector
and the share of public services in Croatia’s consumer basket (based on matrices
published in Cai and Vandyck, 2020). The wage mark-up shock in the public sec-
tor (shockW,°~?) is calculated by subtracting last year’s inflation rate (3.5%) and
the long-term trend rate of labour productivity growth? in the public sector from
the assumed annual growth in public sector wages due to the coefficient reform?’
(15%). This shock (10.85% year-on-year / 3.6% from Q2 2024) is 3.5 times larger
than the standard wage mark-up shock in the public sector when expressed in
quarterly growth rates. Taking into account the transmission of public sector wage
growth to public sector prices, which is given by the response of public service
inflation to public sector wage mark-up shock and equals 0.3 for a standard shock,
the total annualized contribution to overall inflation (for the entire year of 2024) is
estimated to be 0.15 percentage points®®. Therefore, although the wage shock is
substantial, the estimated contribution is modest mostly due to the small share of
public services in the consumer basket (approximately 3.5%). It is important to
note that this is likely the upper bound of the direct effect of public sector wage
growth on overall inflation. Namely, the methodology we use assumes that the
public sector can be modelled in the same way as the entire economy. However,
the public sector prices are sometimes set administratively (as illustrated by the
healthcare services price index in graph Al). As a result, the usual economic
mechanisms observed in the price setting process in the entire economy may not
always apply to the public sector. Since our approach does not take into account
these specificities, it should be acknowledged that even this small effect might be
overestimated.

26 As explained in the theoretical section, wages are endogenous and primarily driven by inflation in previous
periods (wages catch-up to maintain real purchasing power) and labour productivity (if wage growth is offset
by productivity gains it does not create additional production costs). To calculate the wage shock, the wage
increase related to reform must be adjusted to account for last year’s inflation and the anticipated labour pro-
ductivity growth in the public sector. The expected annual productivity growth rate is 0.65%, which reflects
the average of the annual growth rates derived from the Hodrick-Prescott trend of public sector labour pro-
ductivity, based on the ratio of gross value added to employment in the O-Q sector.

27 See: Government of RC (2024).

B HICP =3 " IRF" " shockW,"* HICP"™ = 0.3*(3.5%4)*0.035 = 0.15.
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GRAPH 6
Cumulative response of public sector services HICP to a one-standard-deviation
wage mark-up shock in public sector

16-84 percentile Median 20-80 percentile

Source: Author.

The indirect effect through the aggregate demand channel is given by equation (7).
It is calculated as the product of the estimated wage-to-price multiplier for aggre-
gate demand shocks in the model for the entire economy and the estimated econ-
omy-wide wage growth resulting from wage increases in the public sector. At a
horizon of h=4 (one year), the wage-to-price multiplier is 1.4 (see graph 3b). The
economy-wide wage growth due to public sector wage increases is estimated as
the product of public sector wage growth (10.85% yearly / 3.6% quarterly starting
in the second quarter of 2024), and the share of 244,000 employees® affected by
the coefficient reform in total employment in Croatia (approximately 20%). In
terms of standard deviations of the wage mark-up shock in the entire economy,
this shock amounts to 56% of a standard wage mark-up shock. The change in
wages related to a one-standard-deviation wage mark-up shock is given by the
cumulative wage response to this shock in the economy-wide model and amounts
to 0.28 after four quarters (see graph 7). Therefore, the annualized indirect effect
of public sector wage growth through the aggregate demand channel could reach
a maximum of 0.88 percentage points®, but this would only occur if the wage
growth in the public sector entirely spills over to the economy through the aggre-
gate demand channel, which is likely to be an unrealistic assumption.

2 See: Government of RC (2024).
3 IRF(HIPC);"

30 AD_indirect __
HIPC, T E—
> IRF(WAGE);

AW =1.4%0.56%0.28%4=0.88.



GRAPH 7 21
Cumulative response of wages to a one-standard-deviation wage mark-up shock
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The indirect effect through the public-to-private sector wage spillover channel is
given by equation (8). It is calculated as the product of the estimated wage-to-price
multiplier for wage mark-up shocks in the economy-wide model and the estimated
wage growth across the entire economy, which results from the exogenous growth
of wages in the public sector. At a horizon of h=4 (one year), this wage-to-price
multiplier is 0.55 (see graph 3b). The increase in economy-wide wages due to rising
public sector wages is the same as the one used to calculate the indirect effects of
public sector wage growth on inflation through aggregate demand. Thus, the annual-
ized indirect effect of public sector wage growth via the public-to-private sector
wage spillover channel could come to as much as 0.34 percentage points®!, assum-
ing that public sector wage growth fully spills over through this channel.
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Our results indicate that the impact of public sector wage growth on headline inflation
could range from 0.5 to 1 percentage point (see graph 8). Additionally, different model
specifications (see graphs A4-A23) suggest that the lower bound of the estimated
effect could range from 0.3 pp to 0.75 pp, while the upper bound could range from
0.6 pp to 1.6 pp (see graph 9). Graph 9 also illustrates that the results from the selected
baseline model are very similar to those from models using GDP and employment
data for the entire sample (2004Q1-2023Q4), as well as those using GDP and the
unemployment rate for the period before the COVID-19 pandemic. Moreover, the
selected baseline model results fall in the middle of the estimated effect range. Thus,
despite the negligible direct effect of public sector wage growth on headline inflation,
the indirect effects could be more significant, contributing between 0.34 pp and 0.88 pp
to headline inflation. The strength of the estimated indirect effect depends on assump-
tions about the dominant public sector wage spillover channel (either through aggre-
gate demand — o, or through public-to-private sector wage spillover —a, ).

S IRF(HICP),

4 ~ AW =0.55%0.56%0.28 4 = 0.34.
Y., IRF(WAGE ),

t

31 HICRW indirect _
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Therefore, the overall effect will depend on which assumptions regarding the
dominant channel through which public sector wage growth spills over to the
economy best reflect the current situation. Since the role of wages in transmitting
labour costs to inflation is weaker for the wage mark-up shocks, which is a typical
cost-push shock, the potential for public sector wage growth to spill over into
headline inflation decreases as a larger portion of the wage growth transmits into
the economy through the public-to-private sector wage spillover channel.*?

GRAPH 8

Estimated potential effect of public sector wage growth on headline inflation in
2024 (pp)
T — ,
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Share of the increase in public sector wages which spills over into the economy
via the demand channel (a_4D)

W Indirect effect W Indirect effects M Direct effect
— private sector wages channel — aggregate demand channel

Note: The total effect was calculated using the formula: HIPC"" = HIPC"* + HIPC;""* where
the total potential indirect effect is given by: HIPC"""*" = o, HIPC""""*" + g, HIPC""""*" This
was calculated under different, mutually exclusive assumptions related to o,

Source: Author.

32 Although it may appear counterintuitive, it’s important to note that any cost shock, by definition, negatively
impacts production and leads to a reduction in employment (or an increase in unemployment). As a result,
the pass-through of higher corporate wage bill to prices is moderated by the negative effects of reduced pro-
duction and lower employment. In contrast, during demand shocks, the increase in costs due to wage growth
further exacerbates price increases driven by strong demand.



GRAPH 9
Range of estimated effects across different economy-wide model specifications (pp)

Share of the increase in public sector wages which spills over into the economy
via the demand channel (a_4D)

® Baseline model = GVA and unemployment rate
<& GDP and unemployment rate + GDP and employment
A GVA and employment (pre-COVID-19) X GDP and unemployment rate (pre-COVID-19)

Source: Author.

Predicting which of these two channels will dominate in current situation is chal-
lenging. Based on the historical unconditional correlation of private and public
sector wages growth shown in graph 10, we can observe a moderate to strong
simultaneous correlation (1=0) of annual wage growth rates in the public and pri-
vate sectors (0.65). While the private sector has typically been wage leader,
implied by the fact that the highest correlation between public and private sector
wages growth appears for 1=1 (0.71) to 1=4 (0.65), the moderate to relatively
strong simultaneous correlation indicates that we can expect at least some public-
to-private sector wage spillover. This suggests that the actual effect of public sec-
tor wage growth related to coefficient reform on inflation will probably fall within
the middle of the estimated range of 0.5 pp to 1 pp.

GRrAPH 10
Unconditional correlation between public and private sector wage growth

-12 -11-10 -9 -8 -7 -6 -5 -4 -3

Note: The graph displays the unconditional correlation coefficients between public sector wages
in period t and private sector wages in period t-I, where [ represents a quarter and ranges from
I = [-12, 12], corresponding to £3 years.

Source: CBS, author.
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5 CONCLUSION

Understanding the impact of public sector wage growth on inflation, especially
during a period of high inflation and a strong labour market, is crucial for both
monetary and fiscal policymakers. Of interest to monetary authorities, public sec-
tor wage increases could contribute to further inflationary pressures, potentially
resulting in a higher inflation differential between Croatia and the countries with
which it shares a common monetary policy. This could make the common mone-
tary policy suboptimal for Croatia, in which case a more restrictive monetary
policy would be more appropriate. From a fiscal policy standpoint, sustained infla-
tion can lead to broader social challenges, increasing costs for the government, as
seen during the inflationary episodes in 2022 and 2023.

Currently, there are no estimates of the potential effects of high public sector wage
growth in 2024 on inflation. This gap in systematic estimates is partly due to the
absence of a standard methodology for evaluating the impact of public sector wages
on inflation. This is probably influenced by the prevailing view that the direct effect
of public sector wage increases on inflation is small, given that public sector prices
are non-market driven and make up a small share of the consumer basket (Whiteley,
2023). In this paper, we use the results of the methodology for analysing the wage
to price pass-through to assess the potential impact of coefficient-reform-related
public sector wage growth to headline inflation. We also provide an estimate of the
overall impact that public sector wage growth in Croatia could have on inflation.

Using quarterly data for Croatia from 2004Q1 to 2023Q4 and (B)VAR models
that approximate the WS-PS model, we identify key insights into the wage and
price-setting dynamics in both the public sector and the broader economy. Addi-
tionally, we estimate the potential direct and indirect effects of public sector wage
growth on headline inflation.

First, consistent with existing research, this paper confirms that the direction and
strength of the wage-price relationship depend on the dominant shocks that drive eco-
nomic and wage dynamics. The positive wage-price relationship is somewhat stronger
in the public sector during aggregate demand shocks compared to the overall econ-
omy, but only in the short run. This suggests that public service prices typically rise
significantly only during periods of economic growth, or “good” economic times,
marked by aggregate demand expansion. In contrast, during aggregate supply shocks,
the negative wage-price relationship is more pronounced in the public sector, both in
the short and in the long run. This may be due to wage freezes in the public sector dur-
ing recessions even when inflation remains positive, often driven by rising raw mate-
rial prices. In the case of labour market shocks, the positive wage-price relationship is
moderate and similar in the public sector and in the overall economy.

Second, since wage movements at any given point of time result from a unique
combination of shocks affecting the economy, the (positive) correlation between
wages and prices varies across sectors and changes over time. In this paper,



we demonstrate that the time-varying correlation between wages and prices in the
public sector is generally lower than in the overall economy. This is likely because
public sector employees, when negotiating wage increases, do not consider the
rise in public service prices as relevant information for wage demands; instead,
they focus on overall inflation. Additionally, we show that in recent years, the cor-
relation between wages and prices has not significantly increased in the public
sector, while it has reached a historical peak at the economy-wide level. This sug-
gests that exceptionally high wage growth in the public sector will not necessarily
lead to substantial increases in the prices of public services. This finding supports
the interpretation that the direct effect of public sector wage growth on headline
inflation, as estimated in this paper, is likely its upper limit, considering the spe-
cific dynamics of wage and price setting in the public sector.

Third, even if high public sector wage growth were to significantly increase public
service prices, the direct impact of public sector wage growth on headline inflation
would remain limited and negligible. While the wage shock is exceptionally large
(3.5 times stronger than a standard public sector wage shock), the wage pass-through
to public sector prices — measured by the response of public service inflation to
public sector wages in a standard wage shock — remains modest at 0.3. Given that
public services make up only around 3.5% of the consumer basket, the total annual-
ized contribution to inflation for 2024 is estimated at just 0.15 percentage points.

Finally, despite the negligible direct effect of public sector wage growth on total infla-
tion, we show that indirect effects could be more significant. Depending on assump-
tions about the dominant channel of wage spillover — whether through aggregate
demand or wage increases in the private sector — public sector wage growth could
contribute between 0.34 and 0.88 percentage points to total inflation in 2024.

Our results suggest that the overall effect of public sector wage growth on headline
inflation is likely to fall in the range of 0.5 to 1 percentage point, depending on the
assumed channels of transmission. While this effect is relatively limited, especially
considering the exceptional scale of public sector wage growth — which is assum-
ingly expected to increase demand and wages in the private sector compared to a
scenario with no public sector wage growth — it still can pose a challenge for both
monetary and fiscal policy. This is particularly true in the context of strong demand,
which could be further amplified by foreign demand during the tourist season.
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\9)
N

(s202) vt-1 (1) 6%
SOINONODH
YOLOHIS DI'1dnd

(NOLLVTANI LOFAdV STOVM YOLDES

DITdNd NI SHSVAIONI Od ‘VZHAOAVN VNVZO



26

(NOILVTANI LOAA4Y STOVM Y0L1DdS

OI'1dNd NI SHSVHIDNI 0d

'VZAAOAVN VNVZO

REFERENCES

1.

10.

I1.

12.

13.

14.

15.

16.

17.
18.

---, 2024a. HUP: Snazan realni rast plac¢a usporava pad inflacije. Lidermedia,
April 6.

---, 2024b. Rekordno povecanje mase placa i neto placa u javnom sektoru nije
vezano uz reformu uprave. Lidermedia, June 22.

Arce, O. [et al.], 2024. What caused the euro area post-pandemic inflation?
ECB Occasional Paper, No. 343. https://doi.org/10.2139/ssrn.4742268

Arias, J. E., Rubio-Ramirez, J. F. and Waggoner, D. F., 2014. Inference Based
on SVAR Identified with Sign and Zero Restrictions: Theory and Applications.
International Finance Discussion Papers, No. 1100. https://doi.org/10.17016
/ifdp.2014.1100

Bachmann, R. and Sims, E. R., 2012. Confidence and the Transmission
of Government Spending Shocks. Journal of Monetary Economics, 59(3),
pp- 235-249. https://doi.org/10.1016/j.jmoneco.2012.02.005

Bidder, R. M., 2015. Are Wages Useful in Forecasting Price Inflation? FRBSF
Economic Letter, No. 2015-33.

Blanchard, O. J. and Bernanke, B. S., 2023. What Caused the US Pandemic-Era
Inflation? NBER Working Paper, No. 31417. https://doi.org/10.3386/w31417
Blanchard, O. J., 1986. The Wage Price Spiral. The Quarterly Journal of Eco-
nomics, 101(3), pp. 543-565. https://doi.org/10.2307/1885696

Bobeica, E., Ciccarelli, M. and Vansteenkiste, 1., 2019. The Link Between
Labour Cost and Price Inflation in the Euro Area. ECB Working Paper, No.
2235. https://doi.org/10.2139/ssrn.3329196

Bobeica, E., Ciccarelli, M. and Vansteenkiste, 1., 2021. The Changing Link
Between Labour Cost and Price Inflation in the United States. ECB Working
Paper, No. 2583.

Cai, M. and Vandyck, T., 2020. Bridging Between Economy-Wide Activity
and Household-Level Consumption Data: Matrices for European Countries.
Data in Brief, 30(June), 105395. https://doi.org/10.1016/j.dib.2020.105395
Canova, F. and De Nicolo, G., 2002. Monetary Disturbances Matter for Business
Fluctuations in the G-7. Journal of Monetary Economics, 49(6), pp. 1131-1159.
https://doi.org/10.1016/S0304-3932(02)00145-9

Carlin, W. and Soskice, D., 2014. Macroeconomics: Institutions, Instability,
and the Financial System. Oxford: Oxford University Press.

Chang, C. P. and Emery, K. M., 1996. Do Wages Help Predict Inflation? Eco-
nomic and Financial Policy Review, Federal Reserve Bank of Dallas, Q 1, pp. 2-9.
Ciccarelli, M., Maddaloni, A. and Peydro, J. L., 2015. Trusting the Bankers: A
New Look at the Credit Channel of Monetary Policy. Review of Economic
Dynamics, 18(4), pp. 979-1002. https://doi.org/10.1016/j.red.2014.11.002
CNB, 2024a. Inflacijski val je zauzdan prije nego $to se uspjela aktivirati spi-
rala cijena i pla¢a. Croatian National Bank, May 21.

CNB, 2024b. Makroekonomska kretanja i prognoze, 9(6).

Conti, A. M. and Nobili, A., 2019. Wages and Prices in the Euro Area: Explor-
ing the Nexus. Questioni di Economia e Finanza (Occasional Papers), No. 518.


https://lidermedia.hr/financije/hup-snazan-realni-rast-placa-usporava-pad-inflacije-156440
https://lidermedia.hr/financije/hup-snazan-realni-rast-placa-usporava-pad-inflacije-156440
https://lidermedia.hr/biznis-i-politika/rekordno-povecanje-mase-placa-i-neto-placa-u-javnom-sektoru-nije-vezano-uz-reformu-uprave-157714
https://doi.org/10.2139/ssrn.4742268
https://www.federalreserve.gov/econres/ifdp/inference-based-on-svars-identified-with-sign-and-zero-restrictions-theory-and-applications.htm
https://www.federalreserve.gov/econres/ifdp/inference-based-on-svars-identified-with-sign-and-zero-restrictions-theory-and-applications.htm
https://doi.org/10.1016/j.jmoneco.2012.02.005
https://www.frbsf.org/wp-content/uploads/el2015-33.pdf
https://www.frbsf.org/wp-content/uploads/el2015-33.pdf
https://doi.org/10.3386/w31417
https://doi.org/10.2307/1885696
https://doi.org/10.2139/ssrn.3329196
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2583~50c8fa6c72.en.pdf
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2583~50c8fa6c72.en.pdf
https://doi.org/10.1016/j.dib.2020.105395
https://doi.org/10.1016/S0304-3932(02)00145-9
https://www.dallasfed.org/~/media/documents/research/er/1996/er9601a.pdf
https://www.dallasfed.org/~/media/documents/research/er/1996/er9601a.pdf
https://www.hnb.hr/-/inflacijski-val-je-zauzdan-prije-nego-sto-se-uspjela-aktivirati-spirala-cijena-i-placa
file:///C:\Users\nekic\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\G5R443PD\Makroekonomska kretanja i prognoze
https://www.bancaditalia.it/pubblicazioni/qef/2019-0518/QEF_518_19.pdf?language_id=1

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Dedola, L. and Neri, S., 2007. What Does a Technology Shock Do? A VAR
Analysis with Model-Based Sign Restrictions. Journal of Monetary Econom-
ics, 54(2), pp. 512-549. https://doi.org/10.1016/j.jmoneco.2005.06.006
Deskar-Skrbi¢, M., Kotarac, K. and Kunovac, D., 2020. The Third Round of
the Euro Area Enlargement: Are the Candidates Ready? Journal of Interna-
tional Money and Finance, 107, 102205. https://doi.org/10.1016/j.jimon-
fin.2020.102205

Deutsche Bundesbank, 2019. The Impact of Wages on Prices in Germany:
Evidence from Selected Empirical Analyses. Deutsche Bundesbank Monthly
Report, September, pp. 15-37.

ECB, 2023. Speech by Christine Lagarde, President of the ECB, at the ECB
Forum on Central Banking 2023 on “Macroeconomic stabilisation in a vola-
tile inflation environment” in Sintra, Portugal.

Forbes, K., Hjortsoe, I. and Nenova, T., 2018. The Shocks Matter: Improving
Our Estimates of Exchange Rate Pass-Through. Journal of International Eco-
nomics, 114(C), pp. 255-275. https://doi.org/10.1016/j.jinteco.2018.07.005
Foroni, C., Furlanetto, F. and Lepetit, A., 2018. Labour Supply Factors and Eco-
nomic Fluctuations. International Economic Review, 59(3), pp. 1491-1510.
https://doi.org/10.1111/iere.12311

Gali, J. and Gambetti, L., 2019. Has the U.S. Wage Phillips Curve Flattened?
A Semi-Structural Exploration. NBER Working Paper, No. 25476. https://doi.
org/10.3386/w25476

Government of Republic of Croatia, 2024. Osnovni koeficijenti zaposlenih u
drzavnoj sluzbi, Hrvatskoj vojsci i javnim sluzbama.

Gumiel, J. and Hahn, E., 2018. The Role of Wages in the Pickup of Inflation.
Economic Bulletin Boxes, 5(4).

Hahn, E., 2020. The Wage-Price Pass-Through in the Euro Area: Does the
Growth Regime Matter? ECB Working Paper, No. 2485. https://doi.org/10.2139
/ssrn.3721989

Hu, L. and Toussaint-Comeau, M., 2010. Do Labour Market Activities Help
Predict Inflation? Economic Perspectives, 34(2), pp. 52-63.

Ivanac, F., Kunovac, D. and Nadoveza, O., 2024. Kako porast placa utjece na
inflaciju. HNBlog, August 29.

Jarocinski, M. and Mackowiak, B., 2017. Granger Causal Priority and Choice
of Variables in Vector Autoregressions. The Review of Economics and Statis-
tics, 99(2), pp- 319-329. https://doi.org/10.1162/REST a 00601

Knotek, E. S. and Zaman, S., 2014. On the Relationships Between Wages, Prices,
and Economic Activity. Economic Commentary, No. 2014-14. https://doi.org/10.
26509/frbc-ec-201414

Kovacek, D., 2024. Moze li rast placa utjecati na stopu inflacije? HRT,
March 2.

Kunovac, D. and Comunale, M., 2017. Exchange Rate Pass-Through in the
Euro Area. CNB Working Paper, W-46.

27

$200) v1-1 (1) 6
SOINONODH

YOLOHIS DI'1dnd

(NOLLVTANI LOFAdV STOVM YOLDES

DITdNd NI SHSVAIONI Od ‘VZHAOAVN VNVZO



https://doi.org/10.1016/j.jmoneco.2005.06.006
https://www.sciencedirect.com/science/article/abs/pii/S0261560620301613?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261560620301613?via%3Dihub
https://www.bundesbank.de/resource/blob/810794/b77341c4a5f88b264a6b7dcdc40b5eb5/mL/2019-09-lohnaenderungen-data.pdf
https://www.bundesbank.de/resource/blob/810794/b77341c4a5f88b264a6b7dcdc40b5eb5/mL/2019-09-lohnaenderungen-data.pdf
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230627~b8694e47c8.en.html
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230627~b8694e47c8.en.html
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230627~b8694e47c8.en.html
https://doi.org/10.1016/j.jinteco.2018.07.005
https://doi.org/10.1111/iere.12311
https://www.nber.org/system/files/working_papers/w25476/w25476.pdf
https://www.nber.org/system/files/working_papers/w25476/w25476.pdf
https://vlada.gov.hr/UserDocsImages/Vijesti/2024/Velja%C4%8Da/22%20velja%C4%8Da/Reforma_placa_Drzavna_sluzba_i_javne_sluzbe.pdf
https://vlada.gov.hr/UserDocsImages/Vijesti/2024/Velja%C4%8Da/22%20velja%C4%8Da/Reforma_placa_Drzavna_sluzba_i_javne_sluzbe.pdf
https://www.ecb.europa.eu/pub/economic-bulletin/focus/2018/html/ecb.ebbox201805_04.en.html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3721989
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3721989
https://www.chicagofed.org/publications/economic-perspectives/2010/2q-hu-toussaint-comeau
https://www.hnb.hr/-/kako-porast-placa-utjece-na-inflaciju
https://doi.org/10.1162/REST_a_00601
https://doi.org/10.26509/frbc-ec-201414
https://doi.org/10.26509/frbc-ec-201414
https://vijesti.hrt.hr/gospodarstvo/hoce-li-rast-placa-utjecati-na-stopu-inflacije--11392868
https://vijesti.hrt.hr/gospodarstvo/hoce-li-rast-placa-utjecati-na-stopu-inflacije--11392868
https://www.hnb.hr/repec/hnb/wpaper/pdf/w-046.pdf

28

(NOILVTANI LOAA4Y STOVM Y0L1DdS

OI'1dNd NI SHSVHIDNI 0d

'VZAAOAVN VNVZO

35.

36.

37.

38.

39.

40.

41.

Peersman, G. and Straub, R., 2009. Technology Shocks and Robust Sign
Restrictions in a Euro Area SVAR. International Economic Review, 50(3),
pp- 727-750. https://doi.org/10.1111/j.1468-2354.2009.00546.x

Perkovi¢, B., 2024. Realne place padaju, a troskovi rada rastu. Stvara se katastro-
falna situacija. Index.hr, October 3.

Rubio-Ramirez, J. F., Waggoner, D. F. and Zha, T., 2010. Structural Vector
Autoregressions: Theory of Identification and Algorithms for Inference. The
Review of Economic Studies, 77(2), pp. 665-696. https://doi.org/10.1111/
j-1467-937X.2009.00578.x

Stock, J. H. and Watson, M. W., 2008. Phillips Curve Inflation Forecasts.
NBER Working Paper, No. 14322. https://doi.org/10.3386/w14322

Tatierska, S., 2010. Do Unit Labour Costs Drive Inflation in the Euro Area?
Bank of Slovakia Working Paper, WP 2/2010.

Uhlig, H., 2005. What Are the Effects of Monetary Policy on Output? Results
from an Agnostic Identification Procedure. Journal of Monetary Economics,
52(2), pp. 381-419. https://doi.org/10.1016/j.jmoneco.2004.05.007

Whiteley, P, 2023. Does Public Sector Pay Drive Inflation? LSE Blogs,
February 21.


https://doi.org/10.1111/j.1468-2354.2009.00546.x
https://www.index.hr/vijesti/clanak/realne-place-padaju-a-troskovi-rada-rastu-stvara-se-katastrofalna-situacija/2400197.aspx
https://academic.oup.com/restud/article-abstract/77/2/665/1580832?redirectedFrom=fulltext
https://academic.oup.com/restud/article-abstract/77/2/665/1580832?redirectedFrom=fulltext
https://doi.org/10.3386/w14322
https://nbs.sk/_img/documents/publik/wp_2-2010.pdf
https://doi.org/10.1016/j.jmoneco.2004.05.007
https://blogs.lse.ac.uk/politicsandpolicy/does-public-sector-pay-drive-inflation/

APPENDIX

Estimation and analysis using the Bayesian Vector Autoregressive (VAR)
model with sign and zero restrictions

To analyse the relationship between wages and prices in the public sector and the
entire economy, we employ a Vector Autoregressive (VAR) model estimated using
Bayesian techniques, based on data from Croatia spanning the period 2004Q1 to
2023Q4. Our estimation of the sign-restricted and zero-restricted Bayesian VAR
model follows the methodology proposed by Arias, Rubio-Ramirez and Wag-
goner (2014). The procedure is outlined in detail by Deskar-Skrbi¢, Kotarac and
Kunovac (2020), with their code adapted for the specific needs of this analysis.

The SVAR model with i lags can be expressed as:
Ay, =pu+A4y_+..+4y  +e,t=1..T (A1)

where y, is an n x 1 vector of variables, AJ, is an n x n matrix of fixed coefficients
with an invertible 4, u is an n x 1 vector of fixed coefficients, and ¢, represents
structural economic shocks with an expected value zero and a covariance matrix
I . iis the number of lags, which, following standard practice in models with quar-
terly data, is set to four (i = 4).

The SVAR model is used to compute the impulse response functions (IRFs):

0
IRF.'\P;,Z%,hZO,I,Z,... (A2)
B

t

where v, , represents the median response of variable j to shock & after & periods.

In order to assess the relative importance of individual shocks (in absolute terms) in
determining the dynamics of wages, or the historical decomposition of wages, which
is necessary for calculating the time-varying correlation between wages and prices, we
use the formula proposed by Deskar-Skrbi¢, Kotarac and Kunovac (2020):

yh=—i (A3)

In (A3), the contribution of shock & to variable j in period ¢, can be calculated as:

t=1

=D nern h=0,1,2,... (A4)
h=0

Unless otherwise specified in the results, we report the median and the 16" and
84" percentiles of the distribution of impulse responses over a horizon ranging
from 1 to 12 or 24 quarters.

Following the approach of Deskar-Skrbi¢, Kotarac and Kunovac (2020), we apply
the Gibbs sampling algorithm using the Independent Normal Inverse Wishart prior.
At each step of the Gibbs sampler, with a given sample of VAR model parameters in
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30 reduced form, we derive a set of structural models that satisfy the sign and zero
restrictions used to identify the shocks. For the VAR model parameters to which no
restrictions are applied, we use standard Minnesota priors, setting 4, = 0.2, 4, = 0.5,
4, =2, and 4, = 10000. This choice reflects the use of a tight prior, in contrast to
Deskar-Skrbi¢, Kotarac and Kunovac (2020), who employ loose priors.
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TABLE Al
Data and data sources, 2004-2023
Variable Data Source

Average wages based on regular  Croatian Bureau
monthly surveys of net and gross of Statistics (CBS),

Wages wages, classified according to the quarterly average,
National Classification of seasonally adjusted using
Activities (NKD) X-12-ARIMA

Average wages for sectors O, P,
and Q based on regular monthly
surveys of net and gross wages,
classified according to the NKD
Monthly Harmonized Index

of Consumer Prices, seasonally  Eurostat, [prc_hicp_
adjusted using X-12-ARIMA, midx]

quarterly average

Public sector services See table A2 and graph A1 Eurostat, Cai and

CBS, quarterly average,
seasonally adjusted using
X-12-ARIMA
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HICP

HICP Vandyck (2020)

Gross domestic product ~ GDP, constant prices, seasonally

(GDP) and calendar adjusted Eurostat, [namq_10_al0]

Gross value added (GVA) GVA, constant prices, scasonally Eurostat, [namq_10_al0]
and calendar adjusted ’ L

Gross value added (GVA) GVA of O, P, and Q sectors,

constant prices, seasonally Eurostat, [namq 10 al0]

and calendar adjusted

Employed individuals based on

Employment regular monthly surveys of
employment by activity
Employed individuals in of O, P,

Employment in public and Q sectors based on regular CBS, seasonally adjusted

sector monthly surveys of employment using X-12-ARIMA

by activity

Unemployment rate, ages 15-74,

of public sector

CBS, seasonally adjusted
using X-12-ARIMA

Unemployment rate percentage of the labour force, Eurostat, [une rt q h]
trend-cycle data

Productivity GDP/employment, GVA/ Eurostat, [namq 10 al0]
employment and CBS

Productivity in public GVA of O-Q sectors/employment Eurostat, [namq_10_al0]

sector of O-Q sectors and CBS

Source: Author.



Public sector services harmonized consumer price index calculation

The public sector services HICP is calculated by multiplying the share of spending on
a specific product by activity (CPA) in the public sector, which is linked to the corre-
sponding consumption category by purpose (COICOP) in the matrices from Cai and
Vandyck (2020), with the relevant HICP index for that consumption purpose category.
The columns of the matrices in Cai and Vandyck (2020) consist of the second-level
hierarchical classification of products by activity, which can easily be mapped to the
corresponding activities defined by the EU’s statistical classification of economic
activities (NACE). The rows in these tables represent consumption categories accord-
ing to the COICOP classification at the second level (divisions). Each table cell con-
tains data on spending for a specific COICOP category associated with a correspond-
ing CPA product category. To calculate inflation for a given sector, the share of con-
sumption allocated to that sector within the total consumption of a specific category is
multiplied by the corresponding second-level HICP sub-index. A sample calculation
for the health services sector (Q86) and the resulting HICP for health services is pre-
sented in table A2 and graph A1. In this case, the relevant COICOP consumption cat-
egories for the human health services are CP062 (out-patient services) and CP063
(hospital services). For each category, the share of total consumption is calculated,
which is then multiplied by the HICP for outpatient and hospital services, and subse-
quently rescaled so that the index for the base year equals 100.

TABLE A2

Part of the bridging matrices related to the human health services

Million euro, Out-patient services Hospital services
current prices (CP062) (CP063)
Human health services

(CPA_QS86) 386.5 80.4

Source: Cai and Vandyck (2020).

GRrAPH Al
HICP for human health services and associated subcomponents
140
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100
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40

—— Out-patient services Hospital services —— Human health services HICP

Source: Eurostat, Cai and Vandyck (2020), author's calculation.
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GRAPH AS
Shock dependent wage-to-price multipliers
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Source: Author.

GRAPH A6
Cumulative response of public sector prices to a one-standard-deviation wage
mark-up shock
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Source: Author.

GRAPH A7
Estimated potential effect of public sector wage growth on headline inflation in

2024 (pp)
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Source: Author.

U'S)
()]

(s202) vt-1 (1) 6%

SOINONODH
AYO.LOEIS D11d9Nd

NOLLVTANI L4V SHOVM MOLDIS

OI'1dNd NI SHSVHIONI Od *VZIAOAVN VNVZO



“oyny :224nog

0T N ol S 0T s1 or < 0T St (U} s 0T N ol S 0T St or S
[l == == —---a---7 FossFssssmsssassssass=5 S0 = ——— ———— e m =
A R oo T , , , , ,
P , , b | | | SR R
- wo L , , , 0o | | |
I I I I I I I T e R
R . N U R R T P s s R R
| Ly P iy a___4 %0 e | P
INFWAOTIWHANN <== priou aodd mCm<|_ <==Pptiou m_J< M <==priou
T St o1 S 0T st or < 0z St
e R == oo S
L L L L d 00 T I T
00 | | | i J | I I I
b | | ! I A Lo
. e ) I S [
oro T | | | G | |
| | | | S E—
ST [ S — - — ———1 o | | | |
0z0 o ___1 | [t st P B P
aoyd z0m<|_ <==dIAM HOVM <==dANM dan <==dAM
900~
00~
00°
000
S10-
oro-
$0°0-
_ZJE\rOJkEJZD <=8V QOvT_ AOIVT <== SV d < ,._u {<= m(
0T St o1 < 0T St o1 S 0z <1 1 S
[ === T —————— - 00
A
| |
---F----F---- e = 500
| ,
d 000
AINHWAOTIWANN <== AV DC%.— AOEVT <==av u.u<\$ <==av
suonounf asuodsas aspndut]
8V HdAVED)
djea JudwLojdwdun 3y) pue 3onpo.ad dSowop $s0.13 FuISn AWOUOII [[BIIA0 IY) JO [POUI Y} WO.IJ SINSIY
PUBLIC SECTOR OZANA NADOVEZA: DO INCREASES IN PUBLIC
\O SONOMICS SECTOR WAGES AFFECT INFLATION?

N 49 (1) 1-44 (2025)



GRAPH A9
Shock dependent wage-to-price multipliers
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Source: Author.

GRAPH A10
Cumulative response of public sector prices to a one-standard-deviation wage
mark-up shock
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Source: Author.
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GRAPH A13
Shock-dependent wage-to-price multipliers

Quarters after the shock (h)
—— Aggregate demand =~ ——— Aggregate supply eeee Laboursupply = -~ Wage mark-up

Source: Author.

GRrAPH A14
Cumulative response of public sector prices to a one-standard-deviation wage
mark-up shock

Source: Author.

GRAPH A15
Estimated potential effect of public sector wage growth on headline inflation in

2024 (pp)
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Source: Author.
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GRAPH A17
Shock-dependent wage-to-price multipliers

Quarters after the shock (h)
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Source: Author.

GRAPH A18
Cumulative response of public sector prices to a one-standard-deviation wage
mark-up shock
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Source: Author.

GRAPH A19

Estimated potential effect of public sector wage growth on headline inflation in
2024 (pp)
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GRAPH A21
Shock-dependent wage-to-price multipliers

Quarters after the shock (h)
—— Aggregate demand ——— Aggregate supply ~ eeee Laboursupply ==~ Wage mark-up

Source: Author.

GRAPH A22
Cumulative response of public sector prices to a one-standard-deviation wage
mark-up shock
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Source: Author.

GRAPH A23
Estimated potential effect of public sector wage growth on headline inflation in

2024 (pp)
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Historical decomposition of nominal wages

GRAPH A24

Historical decomposition of nominal wages

a) Public sector (% y-0-y)

10€£20T
z0TT0T
€0120T
#0020T
10020
z0610¢
€0810C
YOL10T
10L10T
20910
€0S10T
rOr10T
10t10C
z0€10T
€0T10T
yOT110T
10110T
z0010T
€0600T
#0800T
10800C
Z0L00T
€09002

I Aggregate supply
Other

Wage mark-up

N Aggregate demand
b) Overall economy (% y-o0-y)

— Public sector wages (% y-0-y)

Il Bascline
I Labour supply

OZANA NADOVEZA: DO INCREASES IN PUBLIC
SECTOR WAGES AFFECT INFLATION?

1-44 (2025)

10€20T
z0TT0T
€0120T
#0020T
10020C
20610
€0810T
¥OL10T
10L10C
20910
€0S10T
rOr10T
10+10T
z0€10T
€0TI10T
rO110T
10110T
200102
€0600T
#0800C
10800T
Z0L00T
€0900T
#0500

B Aggregate supply

BN Aggregate demand

Il Bascline

Wage mark-up Other

I Labour supply

— Wages (% y-o0-y)

Source: Author.



