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2 Abstract
This research deals with several approaches to constructing a composite indica-
tor of cyclical systemic risk accumulation with a specific focus on Croatia. Such 
indicators are important in macroprudential policymaking, in order to track the 
position of the economy in the financial cycle. Moreover, the countercyclical cap-
ital buffer (CCyB) depends on the timely and accurate estimation of cyclical risk 
accumulation. The credit gap as defined in the BCBS (Basel Committee on Bank-
ing Supervision) and the ESRB (European Systemic Risk Board) guidance and 
recommendation has shown many flaws in practice. Thus, there is a need for 
improvement of the methodology. That is why this paper deals with the advantages 
and shortfalls of existing composite indicators of cyclical systemic risks and the 
possibilities of introducing them in Croatia. This research contributes to a critical 
overview of the methodological approaches, with suggestions for their improve-
ment, focusing particularly on the specifics of Croatian data.

Keywords: cyclical risk, macroprudential policy, composite indicator, systemic risk

1 INTRODUCTION
One of the tasks of macroprudential policy is to track the cyclical systemic risks 
and estimate the economy’s position within the financial cycle (Constâncio et al., 
2019). The reasoning is that such information is used to assess the macropruden-
tial policy stance based on the information on existing risks, the resilience of the 
financial system, and the policy itself. If the policy could dampen the peaks and 
troughs of the financial cycle itself, it would result in positive societal benefits. As 
one of the main tasks of macroprudential policy is to reduce the cyclical nature of 
the financial cycle and reduce systemic risks when they accumulate, there is a 
need for continuous monitoring of indicators that help to discover the phase of the 
cycle in which a specific financial system is located. The Basel credit gap is con-
sidered a stepping stone in financial cycle evaluation. It is estimated as the differ-
ence between the credit-to-GDP ratio and its long-term trend calculated via the HP 
filter (Hodrick and Prescott, 1997). Also, macroprudential authorities use the 
Basel credit gap as a basis for the calibration of the CCyB (Countercyclical capital 
buffer)1 to increase the resilience of the financial system.

The HP filter is the most commonly used way to estimate the Basel gap, in practice 
and in the literature (see BIS, 2011; ESRB, 2014; Drehmann and Tsatsaronis, 2014; 

1 CCyB is a macroprudential instrument used to mitigate the pro-cyclical nature of bank lending and reduce 
risks to the financial system’s stability. This buffer is used for absorbing possible losses when the crisis hits. 
It could help limit excessive credit growth when the optimism rises during the upward phase of the cycle, the 
risk appetite is higher, and risks are undervalued. In that way, the CCyB is used for mitigating the fluctuations 
of the financial cycle. Some evidence in favour of this is found in both theoretical (the DSGE model in Brzo-
za-Brzezina, Kolasa and Makarski, 2015 shows that CCyB mitigates credit imbalances in the upward phase 
of the cycle; and something similar is shown in Gersbach and Rochet, 2017; and Tayler and Zilberman, 2016) 
and empirical research (Chen and Friedrich, 2021, show that tightening the cycle of CCyB in other countries 
has reduced lending in Canada; Basten, 2020, shows that the CCyB activation has resulted in raising mort-
gage pricing in bank’s pricing offers; and Couallier et al., 2022, found that capital relief measures (including 
CCyB) were successful in supporting credit supply).
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3Dell’Ariccia et al., 2012; Rünstler and Vlekke, 2016; Wezel, 2019, Škrinjarić and 

Bukovšak, 2022). However, there are many problems with using this indicator for 
measuring the accumulation of cyclical systemic risk. Some of the well-known 
problems include the following. The gap calculated via the HP filter (Hodrick and 
Prescott, 1997) is biased because of the prolonged period of excessive credit 
growth before the GFC (Lang et al., 2019; Galán, 2019). This means that it will 
take longer to close the credit gap and positive rates of CCyB will be activated 
only when it is too late. The HP filter is characterized by the end-point problem 
(Canova, 1998; Pedersen, 2001; Edge and Meisenzahl, 2011) due to greater 
weights given to the latest observations in the optimization function. This can 
affect the decision-making process concerning the values of the CCyB rate, mak-
ing it unreliable in real time. Next, the credit gap is often non-stable and/or non-
stationary (Kauko, 2012a; Geršl and Seidler, 2012; Rychtarik, 2014; Castro, 
Estrada and Martínez, 2016). Consequently, unreliable unwanted CCyB rate vari-
ations could be problematic. Furthermore, the HP filter also has problems regard-
ing the smoothing parameter that determines the length of the financial cycle 
itself, as ESRB (2014) proposes the value of 400,000. This implicitly assumes that 
all economies have an equal length of the financial cycle (30 years), a fact that is 
not true in practice (see Rünstler and Vlekke, 2016; Valinskytė and Rupeika, 
2015; Wezel, 2019)2.

Also, much recent research has found other variables to be good signalling indica-
tors of the financial cycle and future turn of the cycle. The meta-analyses of Castro, 
Estrada and Martínez (2016), BIS (2017), and Tölö, Laakkonen and Kalatie (2018) 
offer a good overview of empirical work done so far. As can be seen there, more 
than 90 variables were found to be helpful in modelling and predicting the financial 
cycle. The authors have found that observing information not only about credit 
developments but asset prices, housing dynamics, external imbalances, private sec-
tor debt burden, mispricing of risks, the strength of bank balance sheets, etc. 

2 The HP filter has various other problems, which are listed as follows. First, the HP filter is a statistical method 
in the application of which the author must decide in advance on the value of the smoothing parameter. This 
affects the filtering result and the gap evaluation. Following the original article by Hodrick and Prescott (1997), 
when calculating the long-term business cycle trend the authors most often use lambda 1600 (100) for quar-
terly (annual) data. However, there are also examples of alternative proposals in the literature. In research 
dealing with the credit gap, lambda 400.000 is most often used because it is assumed that the financial cycle 
lasts longer than the business one. Another common problem is the short time series, such as those for Cro-
atian data. The values of the obtained gaps vary significantly depending on the length of the filtered series, 
because they depend on the dynamics of the series the trend of which is being evaluated. Related to this are 
the problems of the last point and the first point, discussed in Jokipii et al. (2021) and Drehmann and Tsatsa-
ronis (2014). The value of the gaps also depends on the period of the systemic risk accumulation phase that 
is included in the filtering itself; the result depends on whether we start to filter the series at the top or at the 
bottom of the credit cycle. For the series observed here, the evaluation of the long-term trend and the filter-
ing process also includes the period of credit expansion before the global financial crisis. After that there is a 
prolonged period of reduction in the value of the gap (see Lang et al., 2019; Galán, 2019). Also, the HP filter 
creates apparent cycles (Cogley and Nason, 1995), has poor real-time properties (Kamber, Morley and Wong, 
2018), and is imprecise at the ends of the time series (Hamilton, 2018). Finally, the credit to GDP ratio is based 
on a stock variable in the numerator and a flow variable in the denominator, which makes it sensitive to sud-
den shocks in GDP. It could therefore result in signals misleading for macroprudential policy, e.g., leading 
to further tightening after the onset of a recession (Gross, 2022). See Škrinjarić and Bukovšak (2022), which 
deals with all of these issues in the case of Croatia.
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4 facilitate the modelling process of the financial cycle itself, and consequently, the 
decision-making process of important macroprudential issues. However, when 
dealing with many data at once, policymakers are synthesizing the information 
into one single measure, a composite indicator of cyclical systemic risk. For 
example, in a recent study, Arbatli-Saxegaard and Muneer (2020) overview cur-
rent central bank practices in the CCyB rate decision-making process. It shows 
that European countries included in the research use 6 to 35 different individual 
variables as indicators within the analysis of the cyclical risk build-up. Other 
newer applications of composite indicators are found in Plašil et al. (2015) and 
Plašil, Seidler and Hlaváč (2016) for the Czech National Bank; Lang et al. (2019) 
for EU countries and Rychtárik (2014, 2018) in Slovakia. Based on developments 
in different risk categories, the common factor of all these approaches is that all 
the information is summarized in composite indicators that facilitate the risk mon-
itoring process. Composite indicators are, thus, useful to determine the economy’s 
position within the financial cycle on the one hand and to provide detailed infor-
mation about the dynamics of individual indicators that enter the composite indi-
cator itself, on the other hand. Moreover, research proves that using such compos-
ite indicators helps mitigate systemic financial crises and their adverse effects on 
output (see Laeven and Valencia, 2012; Lo Duca et al., 2017).

That is why this paper gives a critical overview of the existing composite indicators 
regarding their motivation, methodology, advantages, and shortfalls. Based on these 
findings, comments about possible improvements can be applied in general, as well 
as regarding Croatian data. The empirical part of the paper will evaluate the possi-
bilities of constructing an indicator for Croatia. The macroprudential policymaker 
can observe changes in the total cyclical systemic risk accumulation by obtaining 
such results in a composite indicator. In more detail, the sources form different risk 
categories. Furthermore, such an indicator offers insights into the financial condi-
tions of the economy, providing signals of cyclical risk build-up. As financial sys-
tems are complex, the cyclical risk build-up can be observed better through a com-
posite indicator. When the composite indicator is defined in practice, it is instrumen-
tal in giving information about the aggregate cyclical risk behaviour. It also provides 
information about the dynamics within sub-categories of the indicator itself, which 
should be monitored according to Comelli and Ogawa (2021). This is some of the 
reasoning on why such an indicator is better in practice than the Basel credit gap. 
Taking everything into consideration, the whole process is, of course, challenging. 
That is why many central banks use heat maps to consider cyclical risks. Although 
the main conclusions are obtained via some aggregation, a sole indicator is harder to 
obtain. This is corroborated by Arbatli-Saxegaard and Melle Johansen (2017), 
where the authors argue that a heat map can capture the complex set of information 
and factors about the financial cycle. Aikman et al. (2015), in their review of the 
IMF, Offices of Financial Research, and Bank of England approach to financial 
cycle monitoring, conclude that all three institutions employ a significant number of 
indicators, with two of them using heat maps as visualization tools (alongside spider 
charts) to summarize all of the information better.
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5Focusing on Croatian data could be interesting for international readers for the 

following reasons. Croatia has had one of the most proactive macroprudential 
policies ever since the early 2000s, actively attempting to manage credit growth 
alongside capital inflows (see Kraft and Galac, 2011). This is especially true for 
the pre-GFC period, as Croatia was at the forefront of the creation of a timely 
countercyclical macroprudential policy (Vujčić and Dumičić, 2016). Thus, some 
specific happenings in the economy and financial sector, alongside the macropru-
dential activity of the Croatian National Bank (CNB), could be beneficial for other 
countries or those whose authorities are becoming more active.

A composite indicator can be used in the next step to calibrate the CCyB values 
concerning the evaluation of the position of the financial cycle. Thus, managing 
an active CCyB rate can help mitigate systemic risk crises over time, which have 
resulted in significant losses in the past (see Laeven and Valencia, 2012; Lo Duca 
et al., 2017). Finally, the purpose of constructing a composite indicator of cyclical 
systemic risk in this research is threefold. It could be used to determine the phase 
of the financial cycle, some components could be used as early warning indica-
tors, as they are based on such methodology, and it could be a good tool for com-
munication with the public, as changes in its components can be interpreted more 
efficiently than by the individual tracking of dozens of indicators.

2 �GENERAL INFORMATION ABOUT COMPOSITE INDICATORS  
AND VARIABLE SELECTION

2.1 ABOUT COMPOSITE INDICATORS IN GENERAL
Cyclical composite indicators are discussed in handbooks such as the one by the 
EU and UN (2017). They list the main characteristics of such indicators, such as 
objectivity, freedom from bias, methodological soundness, clarity, transparency, 
interpretability, consistency, comparability, and readability. This is hard to achieve 
in practice, as the selection process of variables of interest has some bias due to 
the analysis of specific issues as well as occasional interpretability issues, depend-
ing on the approach of constructing the composite indicator itself. Other necessary 
and desirable properties are described in OECD (2012), which states that varia-
bles included in the composite indicator should have economic relevancy, the 
highest data frequency possible, without many data revisions, series breaks or 
publication lags. This is almost impossible to achieve in practice due to the nature 
of the data being observed and monitored for the analysis of cyclical behaviour, 
dealing with quarterly data that is usually published with a lag of several months 
in some cases, etc.

Figure 1 depicts the basic steps that need to be followed to construct a reliable 
indicator. The procedure seems straightforward at first, but many issues arise at 
each step. Step one includes the variable selection process, which depends on 
theory and/or empirical research, to correctly determine relevant indicators that 
represent the phenomenon. Due to the individual variables being expressed in dif-
ferent measurement units, the second step includes proper data preparation 
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6 (normalization or standardization) to be comparable. Moreover, if the idea is to 
measure specific dynamics, e.g., seasonality in data is an excess, it should be prop-
erly removed. The third step compares all potential candidate variables from steps 
one and two based on the primary goal of the indicator. For example, if the main 
idea is to construct a leading indicator, then forecasting methods are utilized to 
compare the variables in their forecasting properties. Finally, when the individual 
variables are ranked concerning their performance in step three, the last step 
aggregates all information into one composite indicator. Here, the main question 
concerns the distribution of weights across the individual indicators. Of course, in 
practice, the process is not so straightforward, and some of the steps will repeat. 

Figure 1
Composite indicator construction steps

Variable selection: selecting relevant series

Data preparation: extracting seasonal components, outliers,  
normalization, standardization or other transformation

Evaluation: rating the variables based on some model/benchmark, 
with respect to the main goal of the indicator

Aggregation: selecting the weight criteria, selecting way of data aggregation

Source: Author’s adjustment based on OECD (2012).

2.2 VARIABLE SELECTION FOR THE COMPOSITE INDICATORS
This section describes general ideas and explanations about several categories of 
risk measures that need to enter a composite cyclical risk indicator. The reasons 
for the importance of these variables for measuring cyclical risk movements are 
also explained. As the ESRB (2014) Recommendation has six categories of vari-
ables that indicate the build-up of system-wide risk associated with periods of 
excessive credit growth, a good composite indicator should include variables that 
follow within these categories. They include measures of potential overvaluation 
of property prices, credit developments, external imbalances, the strength of bank 
balance sheets, private sector debt burden, and potential mispricing of risk.

The category of potential overvaluation of property prices consists of variables 
that are most common in good early prediction of financial crises. Borio (2012), 
Jordá, Schularick and Taylor (2015), and Behn et al. (2013), among others, find 
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7that overvaluation of property prices in combination with excessive credit growth 

is the best early warning signalling variable. The movements of loans in the econ-
omy and real estate prices are highly correlated. This is because real estate pur-
chase is usually financed by lending. Moreover, such loans make up a large part of 
banks’ balance sheets, making them vulnerable to large changes in real estate 
prices (Tölö, Laakkonen and Kalatie, 2018). The wealth effect is one of the incen-
tives for higher real estate demand (Bakker, 2015), which creates price pressures 
in the upward phase of the financial cycle. This further stimulates credit expansion 
due to the increased value of the collateral (Bernanke and Gerlter, 1995; Kiyotaki 
and Moore, 1997). According to some research, property price movements have 
even preceded credit dynamics in some countries (see Grinderslev et al., 2017). 
Property price movements are sources of risk for households, corporations, and 
credit institutions. High property prices burden the private sector that finances 
house purchasing via bank loans. This can reduce the rest of private consumption. 
In addition, credit institutions hold real estate as collateral, which affects the value 
of balance sheets and price changes.

Credit dynamics is probably most commonly monitored in practice and investi-
gated in empirical research. This is due to lending being the core business of credit 
institutions and thus affecting financial stability and cyclical risk accumulation. 
Alongside the property price dynamics, credit dynamics and developments have 
been proposed as the best predictors of crises in previous research (see Borio and 
Lowe, 2002; Borio and Drehmann, 2009; or Aldasoro, Borio and Drehmann, 
2018). In periods of economic growth, optimism rises, and a reduced perception 
of risk characterizes economic agents. Expectations about future revenues are 
high, the private sector is more prone to taking loans, and credit institutions are 
more inclined to giving them to riskier clients (Plašil, Seidler and Hlaváč, 2016). 
Changing risk tolerance is assumed concerning the state of the economy, wealth, 
and balance sheets. These concepts are not new, as changeable risk aversion and 
tolerance were found in Minsky (1975, 1982, 1986). Here, the financial instability 
hypothesis states that after the turbulent period of the financial cycle is over, the 
economy is on a new path towards equilibrium and the recovery phase is in finan-
cial tranquillity. Policymakers and financial regulators are easing their regulatory 
standards, credit spreads are falling, and lenders are starting to approve loans they 
otherwise would not. At the same time, borrowers are showing speculative behav-
iour, and lending is increasing until a financial crisis materializes, with rising 
interest rates and declining lending. Then, the recovery phase follows, and the 
cycle continues. This relates to Borio and Zhu (2011), where the changing risk 
tolerance is related to monetary policy and its effects on credit institution behav-
iour. It explains the risk-taking channel as the effects of interest rate change on 
risk perceptions, which is reflected in the riskiness of the bank portfolio.

There is evidence that loans granted during a period of economic expansion have 
a greater default rate than those made in periods of slow credit growth (see 
Jimenéz, Salas and Saurina, 2006). Credit cycle studies are mostly focused on 
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8 private sector credit growth and overheating, such as Babecký et al. (2014), Schu-
larick and Taylor (2012), Borio and Drehmann (2009), Giese et al. (2014). Fur-
thermore, as Jordà, Schularick and Taylor (2013, 2017) find, deeper recessions 
follow credit-intense booms and, empirically, financial factors and credit play an 
essential role in business cycle dynamics. The private sector debt burden has been 
considered both theoretically and empirically (see Rinaldi and Sanchiz-Arellano, 
2006). If the debt burden is too high, this reduces financial stability. Accumulation 
of debt burden in the private sector in the short run affects consumption and GDP 
growth. In the long run, it spills over onto the whole financial system (Lombardi, 
Mohatny and Shim, 2107). This is the reason why a part of the literature is focused 
on monitoring variables within this group of measures, where it examines the debt 
burden or debt servicing ratios (see Giese et al., 2104; Detken et al., 2014; Drehmann 
and Juselius, 2012, 2014). As Plašil, Seidler and Hlaváč (2016) explain, acceler-
ated debt-to-income ratio growth can indicate that the private sector overestimates 
its future possibility of debt repayment. This means that there is a decrease in 
solvency as a consequence of the worsening of the financial situation. 

Measures of external imbalances are related to credit growth in an economy out-
stripping growth in GDP and domestic savings (Tölö, Laakkonen and Kalatie, 
2018). The current account deficit is interpreted as investment in the economy 
greater than the sum of private and public savings (Plašil, Seidler and Hlaváč, 
2016). This can lead to future problems with repayment of loans obtained from 
abroad (Giese et al., 2104). In Laeven and Valencia’s (2008) study, in total 39 out 
of 41 economies had a current account deficit in the years that preceded financial 
crises in the past. Other relevant variables that were found to be informative of 
future crises were net exports, capital account dynamics, terms of trade, and gross 
external debt, as found in a meta-analysis by Tölö, Laakkonen and Kalatie (2018). 
Interested readers can refer to Kaminsky, Lizondo and Reinhart (1998), which 
gives a review of currency crises as they are related to external imbalances. 

Banking sector vulnerability should also be visible in banks’ balance sheets. How-
ever, there are some problems regarding variables within this group of measures. 
Tölö, Laakkonen and Kalatie (2018) found that these variables are rarely used as 
there is a publication lag of such measures, based on balance sheets and financial 
reports. Research finds significant and non-significant future crisis prediction 
results based on such variables. For example, Detken et al. (2014) found that the 
study’s capital-to-asset ratio (the leverage ratio) had poor predictive power. On the 
other hand, Laina, Nyholm and Sarlin (2015) and Kamin and DeMarco (2012) 
found that a greater leverage ratio had future stabilizing effects on the financial 
system. In that way, the capital of a credit institution should be able to serve as a 
measure of the loss-absorbing capacities when the private sector stops repaying 
the loans. The greater the capital, the smaller the probability of future deleverag-
ing during the financial downturn. Moreover, the economy-wide debt and lever-
age dynamics directly relate to such bank credit and leverage dynamics. With 
some economies, such as the US, it was important in non-bank credit as well.  
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9This group also includes the ratio of (negative value) deposits and credit to the 

private sector, providing information about financing from stable sources, not 
depending on issuing securities or financing by borrowing.

Measures of potential mispricing of risk include distorted risk perceptions of the 
private sector and the bank sector. Distorted risk perception during some phases 
of the financial cycle can contribute to the accumulation of systemic risk. That is 
why this group of measures includes financing conditions variables, which meas-
ure the risk perception of credit institutions. Bordalo, Gennaioli and Shleifer 
(2018), López-Salido, Stein and Zakrajšek (2017), and Gross (2022) show that 
credit spreads fall during boom times. Furthermore, such falling spreads actually 
reflect rising risk, due to structurally falling volatility, disguising/dominating ris-
ing risk from growing indebtedness/leverage. Thus, this group of measures 
includes the interest premium regarding the private sector over a referent interest 
rate (such as the national interest rate or Euribor). Moreover, there are different 
economic accelerator types, defined and depicted in detail in Gross (2022). They 
include the collateral one (Bernanke, 1999, collateral value is procyclical and 
amplifies mispricing during upswings), mispricing (Jiménez, Salas and Saurina, 
2006, regarding lending standards), herding behaviour (Kirman, 1992), and oth-
ers. Other measures of risk mispricing are stock prices and their dynamics, as they 
can complete the total picture (Plašil et al., 2015). To summarize, Pfeifer and 
Hodula (2018) explain that credit institutions have greater estimation errors dur-
ing the expansion phase of the financial cycle on the future non-repayments of 
given loans. If the share of nonperforming loans in total loans is very small at the 
peak of the financial cycle, credit institutions are realizing profits that are cycli-
cally over-estimated. Thus, a bank prudence indicator is developed in the men-
tioned study by Pfeifer and Hodula (2018). It represents another measure of poten-
tial mispricing of risk, and it depends on such explanations. 

Finally, as some approaches include some macroeconomic variables as additional 
information in the modelling process, here we examine the dynamics of business 
cycles. Rychtarik (2014) offers some reasoning on why macroeconomic variables 
should be tracked and explains that financial institutions could fuel macroeco-
nomic imbalances, i.e., there could be spillovers of risk accumulation onto the real 
sector as well. Detken et al. (2014) add that macroeconomic imbalances and con-
ditions affect the ability to repay loans (e.g., an increase in unemployment 
increases credit risk). Moreover, monetary indicators could also reflect problems: 
changes in money supply could affect asset prices (Adalid and Detken, 2017). 
Another example is foreign debt, which could reflect differences between infor-
mation that the foreign lender and domestic creditors have (Kauko, 2012b). 
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10 3 REVIEW OF COMPOSITE INDICATORS FOR FINANCIAL CYCLES
3.1 FINANCIAL CYCLE INDICATOR
3.1.1 GENERAL DESCRIPTION OF FCI
The financial cycle indicator (FCI) developed by Plašil et al. (2015) estimates the 
economy’s position within the financial cycle. The authors select the main varia-
bles that enter FCI with respect to the previous theoretical literature (such as 
Borio, 2012; or Borio and Zhu, 2011). In these works the financial cycle is 
observed via changing risk assessment by different economic agents. In the 
upswing of the cycle, the FCI indicator is interpreted as the risk accumulation 
within the financial system with respect to changed risk perceptions of different 
economic agents. Greater optimism in one sector should contribute to a greater 
FCI value. Moreover, if several sectors have similar risk perceptions, this should 
also be reflected in greater FCI values, i.e. correlation among the dynamics of risk 
perceptions matters within this approach. Formal construction of this indicator  
is based on Holló, Kremer and Lo Duca (2012). w = (w1, w2, ..., wM) is the vector 
of weights i, , values of transformed variables are given in vector  
st = (st,1, st,2, ..., st,M) for every period t, and FCIt indicator in period t is a nonlinear 
function constructed as:

	 � (1)

where  is the Hadamard product of matrices, and Ct is the correlation matrix for 
values st. The correlation coefficients are estimated via the EWMA (exponentially 
weighted moving average) approach, with the smoothing parameter of value  
λ = 0.94 (RiskMetrics, 1996):

	 � (2)

where  are variances of each series i in period t,  are standard deviations,  are 
the covariance between series si and sj,  are correlation coefficients and  are the 
values of each series reduced by the median value. Values si,t are obtained from orig-
inal data in x = (x1, x2, … , xN), ordered from the smallest to the greatest value: (x[1], 
x[2], ... , x[N]), x[1] ≤ x[2] ≤ ... ≤ x[N], where [r] is the rank of value x[r]. And finally, values 
st are obtained from the empirical cumulative function distribution as follows:

	 � (3)

for t = 1, 2, ... , N. Due to this transformation, the FCI values will fall within the 
same interval, with greater values (closer to 1) indicating greater accumulation of 
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11risk3. The authors utilize the transformation based on order statistics to preserve 

the original data properties. Moreover, normalization is not utilized, as the major-
ity of used data does not follow a normal distribution4. Table 1 shows which vari-
ables are used for FCI construction. It would be ideal if the FCI indicator and 
variables that enter it are stationary. In that way, the modelling process is easier as 
stationary, or at least stabile indicators have known distribution parameters that 
can be modelled. 

Table 1
Variables used in Plašil et al. (2015) for FCI indicator 

Full name Risk category 
covered Unit measure

New bank loans to households
Credit developments Q sum of monthly 

new loansNew bank loans to nonfinancial corporations

Property prices
Potential 
overvaluation  
of property prices

Year-on-year change

Household debt and gross disposable 
income ratio Private sector debt 

burden
Year-on-year 
growth rateNonfinancial corporations debt and gross 

operating surplus ratio
Spread between rate on new loans  
to households and 3M PRIBOR  
(multiplied with -1)

Potential mispricing 
of risk

% annually
Spread between rate on new loans  
to nonfinancial corporations and 3M 
PRIBOR (multiplied with -1)

PX 50 stock index Three-month 
average

Adjusted current account deficit  
and GDP ratio (multiplied with -1) External imbalances % annually

Note: All variables in the table in the described form indicate that the greater the value, the greater 
the risk accumulation is.
Source: Plašil et al. (2015).

3 Before the transformation, it should be noted that the interpretation of the variable is such that greater values 
indicate whether risks are high or not. This applies to all composite indices. Those variables whose greater val-
ues indicate lower risks are multiplied with -1 value so that everything is comparable. In this research, credit 
spreads are multiplied by -1 to obtain the interpretation that higher value means more risk for the composite 
indicators. Due to those spreads falling before a bust occurs, lower spreads imply more risk. Thus, the mul-
tiplication by -1 results in the interpretation of “more risk” for the sake of the composite indicator value. As 
Croatian data are such that the credit spreads are falling in the entire period, not exhibiting cyclical dynamics, 
the one- or two-year changes were calculated in the first step, but to obtain the same interpretation of greater 
value of the variable means more risk, those changes are multiplied by -1.
4 The order statistics approach does not change the shape of the original data distribution. It rather rescales 
the data to an interval such that different individual variables can be comparable if they have different meas-
urement units. On the opposite side, data normalization assumes that original data follow a normal distribu-
tion, that the first two moments of the distribution are enough to explain the distribution itself, and the distri-
bution is symmetric. Suppose this is not the case for the original data. In that case, the interpretations about 
how many standard deviations an observation is above or below the mean do not have any meaning if this 
mean is not representative of the sample.
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12 3.1.2 COMMENTS ABOUT THE FCI INDICATOR
The original paper does not fully describe the selection of variables for FCI. 
Although the selected variables make sense as they cover basic risk categories, 
there is no explanation of the chosen unit measures, the appropriateness of the 
selected variables, or their comparison to other relevant ones within each risk 
category.5 There are some issues with the method of covariance estimations. 
EWMA assumes that the dynamics of covariances and variances are the same for 
all series (the same smoothing parameter). Unfortunately, there is no universal 
answer about how to choose this parameter. An ideal way to determine this value 
would be to minimize some of the forecasting measures (such as root mean 
squared error, see Bollen, 2014) in which the value of FCI is compared to a true 
realized volatility. Next, the data used in constructing the FCI indicator is on a 
quarterly frequency, and the variables are more sluggish than not. Therefore, it is 
advisable to use a greater value in such an analysis. Also, the greater the value of 
this parameter, the smaller the standard error of the variance estimator. In terms of 
costs and benefits for capturing the systemic risk, there are not many differences 
between larger or smaller lambda values besides smoothing out the final value of 
the composite indicator.

Moreover, the EWMA approach is more parsimonious than more complicated 
approaches, such as the DCC (dynamic conditional correlation). However, such 
an approach needs many more available data to obtain reliable estimations, some-
thing which is currently not available for Croatian data. Finally, another problem 
is how to determine the weights of each variable in the composite indicator. Prac-
tice often employs equal weights within a sub-category so that individual varia-
bles do not affect the outcome in a great manner. Another approach is found in 
Hájek, Frait and Plašil (2017). In this paper, the authors forecast future nonper-
forming loans (NPL) dynamics as a risk materialization variable using the FCI 
indicator. A final suggestion on how the weights can be determined is to estimate 
the EWM for every variable included in the indicator and give greater weights to 
those that had better predictive performances in crises. 

3.2 CYCLOGRAM AND CYCLOGRAM+
3.2.1 GENERAL DESCRIPTION OF THE CYCLOGRAM
The cyclogram was developed in Slovakia in Rychtarik (2014, 2018). It is based 
on a linear aggregation of several risk measures categories. The basic approach 
here is to define core variables that determine the cycle. Afterward, the informa-
tion is completed with supplementary variables (such as unemployment dynam-
ics, consumer sentiment, etc.). There are two versions of this indicator: the cyclo-
gram and the cyclogram+ (greater number of variables). The variable selection 
process is not detailed in the original research, as authors describe that the 

5 To ensure better comparability among countries, the variable selection process should be as objective as pos-
sible. Although the rationale for the risk categories used in the original FCI paper is given, the specific variable 
selection is not based on a literature review in terms of theory and practice. Tölö, Laakkonen and Kalatie (2018) 
and Lang et al. (2019) provide good examples of how the whole variable process selection should be based.
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13selection was made by the usual monitoring process of cyclical risks, especially 

based on the dynamics of the variables before GFC. The value of the cyclogram 
in every quarter t is calculated as the simple average value of the transformed 
variables zi,t as follows:

	 ,� (4)

and cyclogram+ is a weighted average of the risk groups that are observed. Thus, 
formula (4) could be rewritten as:

	 .� (5)

The transformation of the variables is done in such a way that the values are 
ordered from the smallest to the maximum value. Then, variables are divided into 
deciles as shown in formula (6):

	 � (6)

There is a modification for cyclogram+, so that the max-min transformation is 
used:

	 � (7)

where xi,t is the original value of a variable and xmin and xmax are the minimal and 
maximal values of x. The transformation can be made such that the values fall in 

the interval [-1,1], i.e., . Table 2 lists the variables included in 

the cyclogram. However, there is a problematic part in macroeconomic variables. 
Since they follow a business cycle, their dynamics lag. For example, when a 
downturn of the GFC happened, the changes in unemployment lagged compared 
to other variables, which captured the pre-crisis accumulation of risk. In addition, 
some variables are monitored in their levels and some in form of change (via 
change or statistical gaps). This makes the decision somewhat subjective and hard 
to communicate.
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14 Table 2
List of variables used in the cyclogram (and +)

Risk category Variables TransformationCyclogram Cyclogram+

Lending  
market

Credit-to-GDP gap HH
Credit growth HH
Credit growth NFC

Credit-to-GDP gap HH
Credit-to-GDP gap NFC
Credit growth HH
Credit growth NFC

HP gaps
Differences

Risk  
appetite

NPL values
Default rates of NFC

NPL values HH
NPL values NFC
Default rates of NFC
Interest rate margin HH
Interest rate margin NFC

Everything  
in levels

Indebtedness Indebtedness of HH
Indebtedness of NFC

Both in HP  
gaps and levels

Property  
market

Residential property 
price
Price to income ratio

Residential property 
price
Residential property 
price in main city
Price to income ratio
Price to rent ratio
Flat to house price ratio

Growth rate  
and levels

Macroeconomy
ESI
Unemployment rate
Output gap

ESI
Unemployment rate
Output gap
Revenue gap
Current account deficit 
to GDP ratio

HP gaps  
and levels

Note: The gap denotes the HP gap, NPL denotes nonperforming loans, HH and NFC are house-
holds and nonfinancial corporations, y-o-y is the year-on-year change or growth rate, ESI is the 
economic sentiment indicator. All variables in the table in the described form indicate that the 
greater the value, the greater the risk accumulation is.
Source: Rychtarik (2014, 2018).

3.2.2 COMMENTS ABOUT THE CYCLOGRAM
The basic idea of the cyclogram is not much different from that of the FCI indica-
tor, but correlations are not included in the analysis. Variable weights are given 
based on equal weights to all variables in the first version of the indicator, which 
was redefined into equal weights across groups of variables. The monitoring of 
other relevant variables, macroeconomic, for instance, is important for obtaining 
a bigger picture. However, the idea of a composite cyclical systemic risk is to 
calibrate CCyB values on time. Thus, the use of unemployment rates and NPLs is 
inappropriate due to their lagging behaviour compared to the turning points of the 
business or financial cycles. This is prominent in Croatian data as well. Whereas 
NPLs are used in the FCI approach to forecasting them via the leading values of 
FCI, here the cyclogram consists of NPLs to determine the general value of the 
risk accumulation. This could be detrimental for CCyB calibration, especially 
when taking it into consideration that the CCyB value determined in a quarter of 
some year is put into practice one year later.
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153.3 DOMESTIC SYSTEMIC RISK INDICATOR (D-SRI)

3.3.1 GENERAL DESCRIPTION OF D-SRI
Domestic systemic risk indicator (d-SRI henceforward) was developed in Lang et 
al. (2019) as an ECB publication. Since then, this indicator has regularly appeared 
in macroprudential reports, at least at the EU or EA level. This indicator is based 
on the results from early warning models (EWM) of signalling financial crises on 
a panel of countries across several financial crises over the decades. This makes 
the d-SRI primarily an empirical approach to constructing the composite indicator 
itself. Lang et al. (2019) observe many different variables and their transforma-
tions. The value of d-SRI for a country in every quarter is calculated as the aver-
age value of transformed variables that were the best in the EWM approach:

	 � (8)

where wi is the weight associated with variable i, and zi,t is the transformed varia-
ble xi,t in quarter t, with the transformation being the normalization process:

	 � (9)

xmed,i and σxi are the median value and the standard deviation for variable i across 
the whole panel. The median value is selected as being more robust to outliers. 
Furthermore, by obtaining normalized values with panel sample specifications, 
the output is more comparable across countries6. In the EWM approach, the warn-
ing predictor is called the indicator, whereas the variable that measures the crisis 
period or lack of is the vulnerability variable. The latter is related to formal dates 
of previous crises:

	 � (10)

Formal crisis dates for Croatia are obtained from ESRB (2018), ECB (2017), and 
Dimova, Kongsamut and Vandenbussche (2016), in which the beginning of the 
crisis was in October 2008, with the end in June 2012. Due to the data spanning 
from the early 2000s, it was not possible to include the period of formal crisis in 
the late 1990s in the analysis (see appendix for details). Based on the values of the 
indicator variable, a referent, i.e., threshold value τ is found in the optimization 
process, such that the errors type I and II (T1 and T2) are minimized. Potential 
indicators are compared based on the results from the optimization procedure7. In 

6 Although some of these transformations lead to similar dynamics and conclusions, when dealing with data 
without normal distributions, such as the data in this study, one cannot use any transformation. This is impor-
tant for, e.g., the mentioned CCyB calibration, as it often depends on the distribution of the indicator on 
which the calibration is based. Thus, wrong assumptions about a distribution could lead to potential mislead-
ing results regarding this buffer.
7 Details about the ROC curve, AUROC values, and other relevant indicators and mathematical background 
can be found in Candelon, Dumitrescu and Hurlin (2012) and references within.
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16 the original paper, Lang et al. (2019) included six variables after all the rankings 
were done within each risk category. Those that entered the indicator were: the 
two-year change in the bank credit-to-GDP ratio, the two-year growth rate of real 
total credit, the two-year change in the DSR (debt to servicer ratio), the three-year 
change in the RRE price-to-income ratio, the three-year growth rate of real equity 
prices, and the current account-to-GDP ratio. The weights given to these variables 
follow the regression results in which each of the variables were explanatory, and 
the vulnerability was the dependent variable. The regression coefficients were 
rescaled so that their sum is equal to 1.

3.3.2 COMMENTS ABOUT D-SRI
The variable selection process here is objective and clear, due to EWM being a 
basis for variable comparison. Although future crises will not necessarily have the 
same causes, a starting point is needed. Thus, it is possible to use the EWM pro-
cedure to select a core group of variables that should be important when tracking 
risk accumulation. On the other hand, like others in this study, this approach relies 
on historical data and the observation of specific dynamics before and during cri-
ses that will not necessarily be repeated in the future. Therefore, such modelling 
should consider this issue and be flexible and adjustable. As the original paper 
utilizes panel data, the normalization process can be performed as noted in the 
previous sub-section. However, when dealing with non-normal data, other trans-
formations are better. This could be the rank or the max-min. In addition, when 
dealing with one country or crisis in the sample, such as the Croatian case, it is 
possible to give equal weights over every risk category, to minimize the estima-
tion bias. In that way, if the policymaker decides to change the structure of a risk 
category by including new variables or excluding existing ones, the weighting 
scheme allows the final indicator value not to be greatly affected (as it would be 
by, e.g., removing a variable from the sample). 

3.4 OTHER POPULAR METHODS OF AGGREGATION OF DATA
3.4.1 PRINCIPAL COMPONENTS ANALYSIS
Principal components analysis (PCA) is used for correlated variables, where the 
original dataset is converted into a new set of uncorrelated principal components. 
PCA can be useful to reduce the analysis’s dimensionality when the original data-
set has many variables. One recent application to determine the financial cycle is 
found in Karamisheva et al. (2019). However, PCA analysis rests upon a number 
of assumptions, such as the linear relationship between the variables, the first two 
moments of the variable distributions being enough to describe them, etc., see 
Jackson (1991). 

3.4.2 OVERHEATING INDEX
The overheating index (OI) is suggested in Chen and Svirydzenka (2021). The 
authors rely on the EWM model to obtain the signalling properties of every vari-
able that was a potential candidate to enter the composite indicator. But, compared 
to the d-SRI, the basis on which the OI is constructed is the values of the variables 
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17that exceed a certain threshold value. A binary variable Ii is defined as equal to 0 

value if the original value does not exceed a threshold and 1 otherwise. Now, the 
OI indicator is calculated as:

	 � (11)

where weight wi is also determined with the EWM results. Errors type I and II are 
calculated for every indicator and based on their values, weights are assigned in 
(11) such that indicators with smaller errors have greater weights, and vice versa. 
One problem with this approach is that the indicator can depend on one or only 
several variables exceeding their threshold values. In turn, it can be more volatile 
than other composite indicators. Thus, the stability of the indicator could be ques-
tionable.

3.4.3 AIKMANN ET AL. (2015) APPROACH
Aikmann et al. (2015) examine several approaches to aggregating data into one 
indicator. The following is the main formula for aggregating data:

	 � (12)

where V is the indicator of cyclical risks or vulnerabilities, calculated as a linear com-
bination of sub-indices vi, and wi are their weights. The assumption of constant elastic-
ity of substitution between each sub-indicator, the parameter r is introduced, with  
1/(1-r) being the value of the mentioned elasticity of the substitution8. In general, 
introducing the assumptions about the sub-indicator or individual variable substitution 
results in indicators that are hard to interpret and communicate to the public. 

3.5 COMPARISON OF THE SELECTED APPROACHES
Based on the previous overview of the selected approaches, we can compare their 
advantages, shortfalls, and some possibilities for Croatian data application. In 
general, all composite indicators are good at summarizing the information within 
each risk category into one number. It would be more difficult to track the dynam-
ics of individual indicators in parallel, especially when the CCyB values need to 
be calibrated. However, the differences are as follows. 

8 The authors do not explain why they choose this approach. One parallel that can be made from microeconomic 
theory is the interpretation of the constant elasticity of production factor substitution. The ratio of marginal 
contributions of each sub-indicator between two sub-indicators is always the same when the ratio increases 
by 1%. This is a fairly restrictive assumption.



TIH
A

N
A

 ŠK
R

IN
JA

R
IĆ

: IN
TR

O
D

U
C

IN
G

 A
 C

O
M

PO
SITE

IN
D

IC
ATO

R
 O

F C
Y

C
LIC

A
L SY

STEM
IC

 R
ISK

 IN
 C

R
O

ATIA
: 

PO
SSIB

ILITIES A
N

D
 LIM

ITATIO
N

S

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 1-39 (2023)

18

T
a

b
l

e
 3

Su
m

m
ar

y 
of

 th
e 

th
re

e 
m

ai
n 

ap
pr

oa
ch

es
 fo

r c
om

po
si

te
 in

di
ca

to
r c

on
st

ru
ct

io
n 

In
di

ca
to

r
Tr

an
sf

or
m

at
io

n
M

et
ho

d 
of

 d
at

a 
ag

gr
eg

at
io

n
D

at
a 

se
le

ct
io

n 
cr

ite
ri

a
A

dv
an

ta
ge

s
Sh

or
tf

al
ls

FC
I

O
rd

er
 st

at
is

tic
s

N
on

lin
ea

r f
un

ct
io

n 
(li

ke
 p

or
tfo

lio
 

va
ria

nc
e)

 

Fi
na

nc
ia

l c
yc

le
 th

eo
ry

, 
pr

ev
io

us
 li

te
ra

tu
re

, w
ith

ou
t 

em
pi

ric
al

 e
va

lu
at

io
n 

of
 th

e 
va

ria
bl

e 
ch

ar
ac

te
ris

tic
s 

be
fo

re
 th

e 
cr

is
is

 

Ta
ke

s c
or

re
la

tio
n 

in
to

 c
on

si
de

ra
tio

n,
 

gr
ap

hi
ca

l r
ep

re
se

nt
at

io
n,

 n
o 

pr
ob

le
m

s 
w

ith
 st

at
is

tic
al

 fi
lte

rs
 re

ga
rd

in
g 

da
ta

 
tra

ns
fo

rm
at

io
n,

 ro
bu

st
ne

ss
 d

ue
 to

 
sc

al
in

g 
va

ria
bl

es
 

La
ck

 o
f o

bj
ec

tiv
e 

da
ta

 se
le

ct
io

n 
cr

ite
ria

, v
ar

ia
bl

e 
se

le
ct

io
n 

af
fe

ct
s t

he
 

dy
na

m
ic

s o
f t

he
 in

di
ca

to
r, 

ha
rd

er
 to

 
co

m
m

un
ic

at
e,

 h
ar

d 
to

 e
va

lu
at

e 
th

e 
re

su
lts

C
yc

lo
gr

am

M
ax

 m
in

 o
r 

ba
se

d 
on

 
pe

rc
en

til
es

 o
f 

di
st

rib
ut

io
n

Av
er

ag
e,

 w
ei

gh
te

d 
av

er
ag

e

Pr
ev

io
us

 e
xp

er
ie

nc
e 

w
ith

 
va

ria
bl

e 
dy

na
m

ic
s t

ra
ck

in
g 

G
ra

ph
ic

al
 re

pr
es

en
ta

tio
n,

 n
o 

pr
ob

le
m

s w
ith

 st
at

is
tic

al
 fi

lte
rs

 
re

ga
rd

in
g 

da
ta

 tr
an

sf
or

m
at

io
n,

  
ea

sy
 a

gg
re

ga
tio

n 
an

d 
in

te
rp

re
ta

tio
n

d-
SR

I
N

or
m

al
iz

at
io

n,
 

st
an

da
rd

iz
at

io
n 

or
 m

ax
 m

in

Ea
rly

 w
ar

ni
ng

 m
od

el
s o

f 
si

gn
al

in
g 

cr
is

is
 

D
at

a 
se

le
ct

io
n 

cr
ite

ria
, s

im
pl

e 
ag

gr
eg

at
io

n 
an

d 
in

te
rp

re
ta

tio
n,

 
ro

bu
st

9  

C
or

re
la

tio
ns

 n
ot

 o
bs

er
ve

d,
 b

ia
se

d 
re

su
lts

 fo
r o

ne
 c

ou
nt

ry
 a

na
ly

si
s

PC
A

 
N

or
m

al
iz

at
io

n,
 

st
an

da
rd

iz
at

io
n

W
ei

gh
te

d 
av

er
ag

e 
ba

se
d 

on
 lo

ad
in

gs
 

on
 th

e 
fir

st
 p

rin
ci

pa
l 

co
m

po
ne

nt
A

ny
 o

f t
he

 p
re

vi
ou

s t
hr

ee
 

m
ai

n 
ap

pr
oa

ch
es

Si
m

pl
e 

ag
gr

eg
at

io
n

A
ss

um
pt

io
ns

 o
f P

C
A

 a
na

ly
si

s, 
ch

an
gi

ng
 c

or
re

la
tio

ns
, b

ad
 p

re
di

ct
iv

e 
po

w
er

 o
f t

he
 fi

rs
t p

rin
ci

pa
l 

co
m

po
ne

nt
 

G
eo

m
et

ric
 

av
er

ag
e

N
or

m
al

iz
at

io
n,

 
st

an
da

rd
iz

at
io

n
G

eo
m

et
ric

 a
ve

ra
ge

 
fo

rm
ul

a

H
ar

d 
to

 in
te

rp
re

t r
es

ul
ts

 in
 e

co
no

m
ic

 
w

ay
, c

or
re

la
tio

ns
 n

ot
 o

bs
er

ve
d,

 
de

pe
nd

s o
n 

th
e 

m
ai

n 
m

et
ho

d 
of

 
ag

gr
eg

at
io

n,
 n

eg
at

iv
e 

va
lu

es
 in

 d
at

a

9  L
an

g 
et

 a
l. 

(2
01

9)
 a

na
ly

ze
d 

th
e 

ro
bu

st
ne

ss
 o

f t
he

 re
su

lts
 v

ia
 e

st
im

at
in

g 
th

e 
in

di
ca

to
r i

n 
re

al
 ti

m
e.



TIH
A

N
A

 ŠK
R

IN
JA

R
IĆ

: IN
TR

O
D

U
C

IN
G

 A
 C

O
M

PO
SITE

IN
D

IC
ATO

R
 O

F C
Y

C
LIC

A
L SY

STEM
IC

 R
ISK

 IN
 C

R
O

ATIA
: 

PO
SSIB

ILITIES A
N

D
 LIM

ITATIO
N

S

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 1-39 (2023)
19

In
di

ca
to

r
Tr

an
sf

or
m

at
io

n
M

et
ho

d 
of

 d
at

a 
ag

gr
eg

at
io

n
D

at
a 

se
le

ct
io

n 
cr

ite
ri

a
A

dv
an

ta
ge

s
Sh

or
tf

al
ls

R
M

S
N

or
m

al
iz

at
io

n,
 

st
an

da
rd

iz
at

io
n

R
oo

t m
ea

n 
sq

ua
re

 
fo

rm
ul

a

H
ar

d 
to

 in
te

rp
re

t r
es

ul
ts 

in
 ec

on
om

ic
 

w
ay

, c
or

re
la

tio
ns

 n
ot

 o
bs

er
ve

d,
 

de
pe

nd
s o

n 
th

e m
ai

n 
m

et
ho

d 
of

 
ag

gr
eg

at
io

n,
 n

eg
at

iv
e v

al
ue

s i
n 

da
ta

, 
la

ck
 o

f r
isk

 ac
cu

m
ul

at
io

n 
in

 o
ne

 
ca

te
go

ry
 is

 su
bs

tit
ut

ed
 w

ith
 h

ig
h 

ris
k 

 
in

 o
th

er

O
I

B
in

ar
y 

va
ria

bl
e 

de
pe

nd
in

g 
on

 
EW

M
 re

su
lts

Av
er

ag
e 

or
 

w
ei

gh
te

d 
av

er
ag

e
If

 b
as

ed
 o

n 
d-

SR
I a

pp
ro

ac
h,

 
ad

va
nt

ag
es

 a
s t

he
re

H
ar

d 
to

 in
te

rp
re

t r
es

ul
ts

 in
 e

co
no

m
ic

 
w

ay
, c

or
re

la
tio

ns
 n

ot
 o

bs
er

ve
d,

 
de

pe
nd

s o
n 

th
e 

m
ai

n 
m

et
ho

d 
of

 
ag

gr
eg

at
io

n,
 n

eg
at

iv
e 

va
lu

es
 in

 d
at

a
So

ur
ce

: A
ut

ho
r’s

 p
re

pa
ra

tio
n 

ba
se

d 
on

 p
re

vi
ou

s d
is

cu
ss

io
n.



TIH
A

N
A

 ŠK
R

IN
JA

R
IĆ

: IN
TR

O
D

U
C

IN
G

 A
 C

O
M

PO
SITE

IN
D

IC
ATO

R
 O

F C
Y

C
LIC

A
L SY

STEM
IC

 R
ISK

 IN
 C

R
O

ATIA
: 

PO
SSIB

ILITIES A
N

D
 LIM

ITATIO
N

S

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 1-39 (2023)

20 Variable selection in some approaches is arbitrary. For example, the FCI study 
does not define how to transform variables. Other approaches, such as the d-SRI 
and OI, are based on the EWM approach of determining which variables and 
transformations were the best in signalling previous crises, which reduces subjec-
tivity10. Such data selection approaches are better for country comparisons, as the 
variables are set. Moreover, the results can be comparable across the financial 
cycle and across a set of countries. By focusing more on individual indicators, it 
is possible to state that the FCI indicator has the advantage of including the cor-
relation structure in its construction. If more variables tell the same story, we are 
more convinced that the risks are accumulating. However, this complicates the 
interpretation of the results. If the value of the indicator increases, we cannot be 
sure if this is due to an increase in the value of an individual variable, or due to the 
correlation11 dynamics. The cyclogram in the original paper had the advantage of 
not using statistical filters and their problems (as described in the introduction). 

Next, if we look at the data aggregation possibilities afterward, the approach of 
Aikmann et al. (2015) could have problems with negative data values. This makes 
the interpretability of the results harder. Policymakers have to consider communi-
cation with the public. A simple average is more worth considering. The OI index 
is a good starting point from which to extend the d-SRI indicator to obtain reliable 
results when one has more data and crises in the sample. As the OI approach is 
based on referent thresholds from the EWM model, it is problematic in the case of 
Croatia, due to the specific movements of the variables before the only crisis in the 
sample. This means that some referent values will not be exceeded in the future. 
The indicator would not show us the need to impose a positive value of CCyB, but 
it will be needed in reality. The PCA is a simple approach to analysis due to the 
focus on the first principal component results. However, there is one more prob-
lem in this approach, alongside those mentioned. When we use short time series, 
such as Croatian data, it is hard to test the validity of the assumptions. A summary 
of the three main approaches is given in table 3, alongside the comments on the 
rest of the approaches to aggregating the data.

4 EMPIRICAL ANALYSIS
4.1 BRIEF DATA DESCRIPTION
Quarterly series of the following data were collected for the empirical part of the 
study. All six risk accumulation categories are covered, as described in the second 
section. The starting point of a time series is 4Q 1999, with some variation due to 
lack of data. One such is the property price dynamics, which starts in 1Q 2002. 
The end of the sample is 3Q 2021. Nominal and real values of specific variables 
were obtained, broad and narrow definitions (credit), one and two-year 

10 However, working with methods that do not rely on EWM has the advantage of being informative and fea-
sible when looking at a country that did not experience notable crises in its own past, i.e., for which a LHS 
crisis indicator would not be quite informative/moving.
11 Total number of correlation coefficients used in the estimation and FCI construction is a binomial coeffi-
cient, where n is over k, n being the number of variables entering the indicator, and k = 2.
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21differences, growth rates, one-sided HP gaps for 1.600, 25.600, 85.000, 125.000, 

and 400.000 values of smoothing parameters in the filtering process, dividing the 
data into that regarding households versus nonfinancial corporations, etc. For 
example, in the credit dynamics category, we look at both broad and narrow cred-
its, their ratio to GDP, and all mentioned transformations. In the external imbal-
ances category, we look at gross and net external debt, their ratios to GDP, terms 
of trade, current account to GDP ratio, net exports to GDP ratio, all their transfor-
mations, etc. Accordingly, the study compares more than 260 different variables 
in total12. 

4.2 FCI ESTIMATION RESULTS
All data were transformed into two-year differences or growth rates to obtain bet-
ter smoothness of individual variables and the composite indicator itself. The 
original FCI paper uses the current account to GDP ratio in levels due to different 
dynamics compared to Croatian data. In the original form, the current account is 
non-stationary. Thus, we use differences instead of level values. Table 4 gives a 
summary of the two approaches. The first FCI variant includes yearly changes and 
growth rates (as in the original paper). The second variant uses annualized two-
year changes and growth rates. All variables are given equal weights.

Figure 2 depicts the two variants of the FCI indicator in panels A. and B. Firstly, 
the FCI indicator increases significantly before the GFC due to the credit dynam-
ics, house price increases, and changes in bank balance sheet strengths. After the 
indicator reached its maximum value at the beginning of 2007, there was a great 
fall in FCI value. As of 2017, a mild recovery is found until the end of the sample. 
The average correlation contribution is plotted alongside the dynamics of indi-
vidual variables, as it is usually difficult to track all pairs of correlations in the 
model. Some variables do not have a significant positive correlation over time, 
meaning that the average correlation will contribute to the reduction of the total 
FCI indicator. Thus, the correlation contribution is plotted as negative values. For 
example, after 2018, the FCI indicator’s value is much lower than in the period 
before the GFC due to variables having a lower correlation overall.

Figure 2 shows that it is relatively easy to follow the dynamics of individual vari-
ables that enter the composite indicator alongside the FCI value. However, due to 
the data transformation, it is harder to interpret the low-risk phase of the financial 
cycle. Therefore, it would be more straightforward to look at data with both posi-
tive and negative values, as this would be easier to comprehend. Moreover, as 
mentioned previously, the final value of the composite indicator depends not only 
on the dynamics of the individual variables but the correlation structure, not 
shown in figure 2. Finally, some variables had a later starting point. This, in turn, 
resulted in a relatively short period of the FCI indicator (beginning in 2004), as the 
correlation matrix estimation requires equal length of all series.

12 The full graphical representation is available in Škrinjarić (2022), on request.
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22 Table 4
Summary of two FCI variants

Abbreviation Transformation Variable Risk category FCI 
variant

ΔICSN Yearly growth rate

House price index

Potential 
overvaluation 
of property 
prices

(1)

A. 2ΔICSN Annualized two-year 
growth rate (2)

ΔKK Yearly growth rate Bank loans  
to households Credit 

dynamics

(1)

A. 2ΔKK Annualized two-year  
growth rate (2)

ΔKNFP Yearly growth rate Bank loans  
to nonfinancial 
corporations

(1)

A. 2ΔKNFP Annualized two-year  
growth rate (2)

Δ(LR) Yearly change Leverage ratio 
(multiplied with -1) Strength  

of bank  
balance  
sheets

(1)

A. 2Δ(LR) Annualized two-year 
change (2)

Δ(LTD) Yearly change Credit to deposit 
ratio

(1)

A. 2Δ(LTD) Annualized two-year 
change (2)

Δ(K/Y) Yearly growth rate Debt (households) 
to disposable 
income ratio Private sector 

debt burden

(1)

A. 2Δ(K/Y) Annualized two-year  
growth rate (2)

Δ(NFP/BOV) Yearly growth rate Debt (nonfinancial 
corporations)  
to gross operating 
surplus ratio

(1)

A. 2 Δ 
(NFP/BOV)

Annualized two-year  
growth rate (2)

ΔCROBEX Yearly growth rate CROBEX, stock 
market index

Mispricing  
of risk

(1)
A. 2 
ΔCROBEX

Annualized two-year 
growth rate (2)

Δ margin K Yearly change Household credits 
interest rate margin 
(difference between 
average new credits 
interest rate to 
households and 3 
month EURIBOR 
interest rate)
(multiplied with -1)

(1)

A. 2 Δ  
margin K

Annualized two-year 
change (2)

Δ margin NFP Yearly change Nonfinancial 
corporations credits 
interest rate margin 
(difference between 
average new credits 
interest rate to 
nonfinancial 
corporations and 3 
month EURIBOR 
interest rate)
(multiplied with -1)

(1)

A. 2 Δ margin 
NFP

Annualized two-year 
change (2)

ΔRN Yearly change Current account  
to GDP ratio 
(multiplied with -1)

External 
imbalances

(1)

A. 2 ΔRN Annualized two-year 
change (2)

Source: CNB, author’s calculation.
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23Figure 2

Selected FCI indicators and their dynamics
Panel A. Variant (1) FCI Panel B. Variant (2) FCI
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4.3 CYCLOGRAM ESTIMATION RESULTS
The cyclogram is the second indicator in focus. There are some problems here with 
including non-performing loans13, as this variable has a lagging value compared to 
others that capture changes in the cycle with the preceding dynamics. Something 
similar holds for the macroeconomic: GDP and unemployment. The problem is that 
these variables also have lagging dynamics compared to changes in other variables 
that capture risk accumulation over time. That is why we observe two variants of the 
cyclogram in table 5. All risk categories will have equal weights.

Table 5
Cyclogram variants for Croatian case

Variant (1) Variant (2)
Combination of variables that are transformed to 
annualized two-year changes or growth rates, and  
HP gaps, 125.000 value of the smoothing parameter14

Variant with GDP and 
unemployment dynamics

Source: CNB, author’s preparation based on previous discussion.

13 Berti, Engelen and Vašiček (2017) find that its dynamics for the euro area are more related to the busi-
ness cycle.
14 Since it is not known how long the financial cycle lasts in Croatia, the value of 125.000 is chosen based on 
the assumption that the financial cycle lasts three times as long as the business cycle. This means that the finan-
cial cycle lasts approximately 22.5 years. Issues with HP gaps closing too late based on the value of 400.000 
is well documented in the literature, please see Valinskytė and Rupeika (2015) or Galán (2019).
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24 Figure 3
Cyclogram variants from table 5

Panel A. Variant (1) Panel B. Variant (2)
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Source: CNB, author’s calculation.

The results are shown in figure 3. Data transformation is done as in formula (6), 
meaning that all of the values are positive again, as were for the FCI case. The 
average value of risks is captured in the cyclogram value. However, it now shows 
dynamics that are harder to explain compared to the FCI values. Here, it seems 
that the economy is almost on the same level of risk as it was before the GFC. This 
is due to obtaining an average value of all positive values, without the negative 
correlation reduction. We know that the dynamics in the last couple of years is not 
as dramatic as it was at the beginning of the sample15. 

4.4 d-SRI ESTIMATION RESULTS
Based on the AUROC values from the EWM approach16, we chose those indica-
tors that are best in their respective risk category. Table 6 summarizes the proper-
ties of variables selected for every risk category.

Although the estimation process results are somewhat biased due to there being 
only one crisis in the sample, the variables chosen in table 6 overlap with related 
literature in the vast majority. However, it is advisable to track other relevant 
variables in parallel. Figure 4 depicts two variants of the d-SRI indicator based on 
data from table 6: panel A is the version with the median and standard deviation 
transformation procedure, whereas panel B is based on the max-min transforma-
tion of data. We include the latter transformation as normality tests rejected the 
null hypothesis for most variables in the study. Lang et al. (2019) do not recom-
mend normalization and standardization if the data is not normally distributed. We 

15 In the pre-GFC period, we had credit growth of 20-40% year on year for several years. The property price 
growth also had the highest growth rates. In the last couple of years, we do not experience this at all. Credit 
activity was somewhat subdued in the Covid period due to uncertainty when this crisis hit. The housing activ-
ity is not nearly as vigorous as it was in the pre-GFC period, as the index of house construction is not increas-
ing that much, the number of building permits is smaller, and almost half of the transactions are in cash. More
over, the banking system is more capitalized now. All of this leads to the conclusion that the economy at pre-
sent is not at the same level of risk as it was in the pre-GFC period.
16 To save space, we do not report all of the values, but the results are available upon request. Details on which 
dates were chosen for the formal analysis are given in appendix.
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25see a specific increase in all risk categories in the early 2000s and before the GFC. 

The Croatian domestic developments perhaps happened to correlate with broader 
worldwide trends pre-GFC, in the US and Europe, even for structural reasons 
(trade and financial connectedness). However, it is worth mentioning that Croatia 
did not cause the pre-GFC vulnerabilities in the US or the GFC outbreak. The 
risks have been accumulating again in the last couple of quarters, specifically in 
the categories of property price overvaluation, increasing credit dynamics and 
private sector debt burden. On panel B, we opt to use max-min transformation, 
due to data non-normality. 

Table 6
Best indicators chosen for d-SRI calculation

Risk categories Indicator description

Credit dynamics 
measures

HP gap for the broad definition of credit to households, 
smoothing parameter of 125,000
HP gap for the broad definition of credit to non-financial 
corporations, smoothing parameter of 125,000
HP gap for the ratio of narrow definition of credit and the sum 
of GDP of the current quarter and the preceding three quarters, 
smoothing parameter of 125,000

Measures of credit 
institution financing 
risk 

Annualized two-year change in the negative ratio between 
credit institutions’ equity and assets
Annualized two-year change in the negative ratio between 
private sector deposits and credit

Measures of potential 
real estate price 
overvaluation

Annualized two-year growth rate in the residential real-estate 
price index
Annualized two-year growth rate in the residential real-estate 
price-to-disposable income ratio
Annualized two-year growth rate in the volume index  
of construction works

Measures of private 
sector debt burden 

HP gap for the ratio between corporate debt and gross 
operating surplus, smoothing parameter of 125,000
HP gap for the ratio between household debt and disposable 
income, smoothing parameter of 125,000
HP gap of debt service measures – households, smoothing 
parameter of 125,000
HP gap of debt service measures – corporations, smoothing 
parameter of 125,000

Measures of external 
imbalances

Annualized two-year change in the negative share of net 
exports of goods and services in GDP
Annualized two-year change in the negative share of current 
account balance in GDP

Measures of potential 
mispricing of risk

Annualized two-year growth rate in CROBEX
Annualized two-year change in the negative interest margin  
on new loans to households relative to the 3-month EURIBOR
Annualized two-year change in the negative interest margin  
on new corporate loans relative to the 3-month EURIBOR

Source: CNB, author’s calculation.
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26 Figure 4
d-SRI indicator variants

Panel A. d-SRI, median transformation Panel B. d-SRI, max-min transformation
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4.5 OTHER SELECTED APPROACHES ESTIMATION RESULTS
4.5.1 PCA APPROACH OF WEIGHTS SELECTION
Since this approach requires standardization, we observe two variants of PCA 
aggregation, shown in table 7 and figure 5. The resulting dynamics is a similar to 
another and the dynamics in figure 4. The reasoning is that PCA results have 
almost equal variable weights. A problem here, which is found besides the theo-
retical problems and assumptions, is that the two resulting PCA indicators describe 
50.16% and 48.68% of the total variance. So, it seems more reasonable to use 
equal weights without additional analysis.

Table 7
Variants of PCA aggregation

Variant Description

Variant (1) Variables from table 6, normalization via median and standard deviation 
of each variable 

Variant (2) Variables from table 6, normalization via max-min approach of each variable
Source: Author.

Figure 5
Composite indicators based on PCA aggregation

Panel A. Variant (1) Panel B. Variant (2)
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274.5.2 OVERHEATING INDEX WEIGHTS SELECTION AND AGGREGATION

When dealing with short time series, the thresholds are estimated within EWM 
result in values that cannot be realistically assumed for the future. This is due to 
specific values before the GFC in the case of Croatian data. However, for the sake 
of completeness, we obtain those threshold values for the best indicators from 
table 6 and follow the original paper to calculate the weights shown in table 8. The 
greatest values are given to the house price to income ratio, deposits to credit ratio, 
house price index, and household credits. As an alternative, we calculate the OI 
indicator based on equal weights for all variables as well. Figure 6 depicts both 
indicators, with some additional dynamics in figure 7 regarding the structure of 
the indicator, due to greater volatility in some individual variables, the overall OI 
indicator in both variants in figure 6 in some specific quarters. All risk categories 
contributed to the total OI value in the pre-GFC period. This corresponds to the 
previous indicators. In the last couple of years, the main contributors to risk accu-
mulation were balance sheet strength, property price overvaluation and external 
imbalances. Two additional OI indicators in figure 8 are shown as well. The 
median value of each indicator is used as a threshold value, to obtain stable results.

Table 8
Weights assignment based on errors type 1 and 2

Indicator Error T1 Error T2 Sum Weight (%)
HP gap, household credit 0.08 0.08 0.16 8.84
HP gap, nonfinancial corporations credit 0.08 0.21 0.29 4.47
HP gap, narrow definition of credit 0.00 0.41 0.41 2.84
2y change, equity to assets ratio 0.50 0.00 0.50 2.15
2y change, deposit to credit ratio 0.00 0.09 0.09 15.82
2y growth rate, house price index 0.00 0.13 0.13 11.09
2y growth rate, house price to income ratio 0.00 0.09 0.09 17.14
2y growth rate, volume index of 
construction works 0.00 0.00 0.00 8.00

HP gap, ratio debt to gross operating surplus 0.00 0.22 0.22 6.10
HP gap, ratio debt to disposable income 0.00 0.49 0.49 2.24
HP gap, debt service ratio, households 0.00 0.49 0.49 2.24
HP gap, debt service ratio, nonfinancial 
corporations 0.00 0.33 0.33 3.73

2y growth rate, net exports to GDP ratio 0.00 0.61 0.61 1.57
2y growth rate, current account to GDP ratio 0.08 0.45 0.53 1.95
2y growth rate, CROBEX 0.00 0.00 0.00 8.00
2y change, interest margin, households 0.33 0.16 0.49 2.22
2y change, interest margin, nonfinancial 
corporations 0.25 0.19 0.44 2.60

Note: Abbreviations refer to variables from table 6, the following the sequence from first to last 
one as in the mentioned table.
Source: CNB, author’s calculation.
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28 Figure 6
OI indicator, based on weights in table 8, and equal weights

Panel A. Weights from table 8 Panel B. Equal weights

0.0

0.2

0.4

0.6

0.8

1.0

4Q
 1

99
9

4Q
 2

00
0

4Q
 2

00
1

4Q
 2

00
2

4Q
 2

00
3

4Q
 2

00
4

4Q
 2

00
5

4Q
 2

00
6

4Q
 2

00
7

4Q
 2

00
8

4Q
 2

00
9

4Q
 2

01
0

4Q
 2

01
1

4Q
 2

01
2

4Q
 2

01
3

4Q
 2

01
4

4Q
 2

01
5

4Q
 2

01
6

4Q
 2

01
7

4Q
 2

01
8

4Q
 2

01
9

4Q
 2

02
0

0.0

0.2

0.4

0.6

0.8

1.0

4Q
 1

99
9

4Q
 2

00
0

4Q
 2

00
1

4Q
 2

00
2

4Q
 2

00
3

4Q
 2

00
4

4Q
 2

00
5

4Q
 2

00
6

4Q
 2

00
7

4Q
 2

00
8

4Q
 2

00
9

4Q
 2

01
0

4Q
 2

01
1

4Q
 2

01
2

4Q
 2

01
3

4Q
 2

01
4

4Q
 2

01
5

4Q
 2

01
6

4Q
 2

01
7

4Q
 2

01
8

4Q
 2

01
9

4Q
 2

02
0

Source: CNB, author’s calculation.

Figure 7
Structure of OI indicator, number of variables exceeding referent value, equal 
weights 

Panel A. Structure of OI indicator Panel B. Number of variables exceeding  
referent value from EWM
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Source: CNB, author’s calculation.

Figure 8
OI indicator, weights from table 8 and equal weights, median value for thresholds

Panel A. Weights from table 8 Panel B. Equal weights
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Source: CNB, author’s calculation.
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294.5.3 THE AIKMANN ET AL. (2015) APPROACH

As a final approach to data aggregation, we look at the variants in Aikmann et al. 
(2015): the geometric mean calculation and the RMS (root mean square) approach. 
Variables are used from the d-SRI case, and the transformation is based on FCI 
approach. Figure 9 shows the geometric mean (panel A) and the RMS approach 
(panel B). The nature of calculating these indicators, especially multiplying the 
variables in the geometric mean setting, makes it is difficult to interpret the struc-
ture of panel A in figure 9. More intuition is given in panel B, in the RMS approach. 
But, squaring all variables and the final calculation of the root mean of the final 
value introduces nonlinearity in the procedure. Nevertheless, both indicators cap-
ture the dynamics in a way similar to that of the previous approaches, which is 
good. Thus, these approaches could be used as auxiliary indicators.

Figure 9
Geometric mean and RMS approaches of aggregating data

Panel A. Geometric mean Panel B. RMS approach
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Source: CNB, author’s calculation.

4.6 DISCUSSION BASED ON THE RESULTS
In this section we focus more on what we noticed in dealing with real data. To use 
any of these indicators or approaches in practice, we need to keep in mind that the 
variable selection needs to be as objective as possible, as this will ensure the valid-
ity of results to use in future tracking of cyclical risks. We need to include some 
subjectivity since some variable transformations have similar dynamics but one 
transformation is more stable than the other. For example, two-year growth rates 
in some cases had similar dynamics to the HP gaps for the smoothing parameter 
of 1,600. If we assume that a variable follows a business cycle dynamic and length 
in Croatia, the two-year growth rate tells almost the same story as the HP gap. The 
way in which to transform data in order to calculate the final indicator value, in 
terms of normalization, standardization, order statistics, max-min approach, was 
also a complex task. The more complicated the data transformation procedure is, 
the harder it is to communicate the results and decisions based on the indicator to 
the public. When dealing with real data, it is frequently found that the assumption 
of normality is often not satisfied. This was, of course, the case with Croatian data 
as well. Hence, the max-min approach to data transformation could be the best 
solution at the present time. 
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30 Data aggregation proves to be important in relation to the communication issue as 
well. Nevertheless, due to the combination of data transformations, and the way 
of aggregating it, some indicators resulted in dynamics that are hard to interpret in 
economic terms. For example, the cyclogram results were such that the risk values 
of the composite indicator were almost on the level that obtained before the GFC, 
which is not a realistic result (see footnote 18). In addition, the dynamics of most 
of the variables in the last couple of years are still somewhat subdued. Some have 
a rising tendency, but the increase is not as near as recorded at the beginning of the 
sample. Data transformations need to be somewhat refined.

In general, the most promising results are obtained using the best features of sev-
eral approaches: the d-SRI approach relying on the EWM to determine the best 
crisis predictors, the max-min transformation of data from the cyclogram, and 
general visualization of the results, such as the FCI or the OI index. Here, the 
variables are chosen based on the EWM approach to signalling the previous crisis. 
There is some bias in such results, but that is why the threshold values are not used 
in determining the final value of the composite indicator. Instead, just those vari-
ables that were the best predictors should be considered and monitored more 
closely. Other additional approaches of data aggregation observed in the last 
empirical part showed that they could provide some additional robustness check-
ing of the results. On the other hand, nonlinear approaches to data aggregation 
could potentially be hard to carry out in practice17. Finally, the d-SRI approach is 
most likely to be used the most in practice, as the ECB reports utilize this indicator 
in country comparisons, alongside this variant being used in macroprudential 
stance estimation (see Krygier and Vasi, 2021; Duarte, Feliciano and De Lorenzo 
Buratta, 2022; or Galán and Rodríguez-Moreno, 2020).

Finally, this study focused on some approaches to cyclical risk tracking, namely 
the statistical filtering approach of calculating credit gaps, the composite indicator 
approach as the main focus, and the early warning model approach within the 
composite indicator. Other possible approaches that are found in practice are the 
semi-structural models (e.g., unobserved components model with economic and 
finance fundaments); multivariate models (e.g., vector error correction, where the 
equilibrium level of credit dynamics is estimated); other early warning approaches, 
such as the logit models; or other statistical filters (such as the Hamilton filter or 
the Christiano-Fitzgerald filter). Of course, every approach has its advantages and 
shortfalls when compared to others, and it is left for future work to analyse other 
possibilities for measurement of cyclical risk in the Croatian case.

17 It is hard to communicate the correlation due to calculating N over 2 (binomial coefficient) different values 
of correlation coefficients. If we look at 15 indicators that enter the composite one, it means that 105 different 
coefficients of correlation need to be tracked, alongside variances and the total value of the indicator. If a value 
of the total indicator increases from one period to another, we would need to look at all of these values to see 
the most significant contributors to this rise in risk. Due to total risk being based on individual risks and their 
interaction, it is hard to communicate, e.g., several dozen correlation coefficients contributing to risk increase 
or decrease. The correlation contribution of the FCI indicator in the figures is a simple average that remains 
after we account for individual variances. It is not representative of all 105 individual correlation coefficients.
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315 CONCLUSION

Macroprudential policy asks for timely and accurate estimation of an economy’s 
position within the financial cycle. This research dealt with the properties, advan-
tages, and shortfalls of several popular approaches to composite indicator calcula-
tion that should capture the accumulation of cyclical risks over time. The compos-
ite indicator approach is recommended in the literature, as it enables the policy-
maker to track more items of information concurrently, not just the credit dynam-
ics. Based on the analysis provided in this research, Croatian policymakers could 
be advised to use an EWM based approach for initial variable selection, a max-
min data transformation, and simple averaging. However, to obtain a complete 
picture, the analysis could be extended with best indicators, such as those indicat-
ing how many variables pass their threshold values in a particular quarter. In 
future analysis, in the selection of the threshold values, consideration should be 
given to how objective and usable they are. In any future analysis, objective and 
usable threshold values should be selected. 

Moreover, some possible improvements for composite indicator estimation are as 
follows. When we deal with longer time series, it will be possible to do transfor-
mations in real time. So, the parameters used in the procedure can be time-depend-
ent and not fixed. This will enable robustness checking. If the chosen way of data 
transformation and aggregation is a good approach, it should not change much 
when we add new information over time. The dynamics of the indicator should 
tell a similar story, which is important for CCyB calibration. The problems men-
tioned above regarding the publication lags of many economic variables are an 
essential issue for CCyB calibration. Thus, some adjustments need to be made in 
the entire modelling process. For example, some composite indicators use the 
EWM, which is used to predict future crises early enough. In that way, some of the 
problems regarding the leading properties were addressed.

Next, changing the weights of risk categories or individual variables should be 
considered. When we deal with a small sample or do not have a theoretical model 
that tells us which variable is more important than others, giving equal weights to 
all risk categories at least excludes the subjectivity of the researcher. By obtaining 
more data in the future, some form of a VAR (vector autoregression) model can be 
estimated in which the interdependence of variables of interest can be established. 
Then, based on the variance decompositions, it will be possible to determine the 
weights of each variable. The way of synthesizing data into one number should 
also be considered. More realistic models such as DCC (dynamic conditional cor-
relation) could be used in the future when enough data becomes available. 

Next, future research could consider the FSRI (financial stability risk indicator), 
developed in ECB’s (2018) publication. It represents an extension of d-SRI, with 
variables that measure spillovers and contagions in the financial sector. Besides 
the cyclicality of risks, the other part includes models that focus on either of these 
or a combination of sector-wide measures, amplification, the contagion of shocks, 
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32 and systemic illiquidity. In other words, the co-movement within the financial 
system is estimated, especially when cyclical risks materialize. Averaging out all 
individual variables into FSRI results with this measure was proven to forecast the 
lower percentiles of the GDP growth distribution in the next quarter. Thus, moni-
toring such indicators would be useful in terms of real activity monitoring and the 
effects of financial instability on future growth.

As seen, much work is still left to be done. As there was no such overview in lit-
erature in general, this paper aimed to critically analyse the existing approaches 
and the possibility of using them in practice, focusing on Croatian data. A starting 
point is thus given, with linear indicators, to detect in which phase of the financial 
cycle the economy stands. Such results are useful for policymakers within the 
macroprudential area, as the idea of synthesizing a lot of information from differ-
ent sources of risk tracking is obtained alongside good communication character-
istics. Such communication characteristics are important to provide a transparent 
and timely decision. Future work should focus on calibrating the CCyB to have a 
quantitative base for the macroprudential decision-making process.
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39APPENDIX

For this work, we determine the crisis periods in Croatia, following the recom-
mendations of the ESRB and the literature that deals with movements in the Croa-
tian banking market, and describe crisis periods lasting: April 1998 – January 
2000 and October 2008 – June 2012. Due to the shortness of the time series, only 
the second crisis is effectively used in the analysis. In applying the signalling 
method, the ESRB (2018) recommends defining the dependent variable of the 
banking crisis to include periods of system-wide crises related to excessive credit 
growth. 

The criteria for determining crises according to ECB (2017) and ESRB (2014) are 
as follows:
a)	 withdrawal of deposits or losses of the banking system (a proportion of bad 

loans greater than 20% or bankruptcy of banks that make up at least 20% of 
the system’s assets) or public intervention in response to the losses of the 
banking system to prevent the realization of such losses,

b)	 assessment of members of the expert group who have: 
–	 excluded crises that are not systemic banking crises, 
–	 excluded periods of a systemic banking crisis not related to the domestic 

credit or financial cycle,
–	 included periods in which regulators responded to certain domestic devel-

opments related to the credit or financial cycle that would otherwise have 
led to a systemic banking crisis or an external event that moderated the 
financial cycle.

Several potential dates for the duration of the crisis in Croatia are listed in interna-
tional research. According to the ECB (2017), the banking crisis in Croatia lasted 
from April 1998 to January 2000 and from September 2007 to June 2012 because 
both periods were characterized (among other things) by excessive credit growth 
before its outbreak and had macroprudential significance according to the criteria 
specified in the ECB (2017:11). Duprey and Klaus (2017) assess episodes of sys-
temic financial stress for EU countries and state that for Croatia these are the 
periods: March 1999 to January 2000, October 2008 to December 2010, and Sep-
tember 2011 to October 2012. Finally, Dimova, Kongsamut and Vandenbussche 
(2016) consider the macroeconomic characteristics of selected CEE countries, 
including Croatia, from 2003-2012 and state that Croatia was characterized by a 
strong inflow of foreign capital and by credit growth until the last quarter of 2008. 
In addition to the first crisis taken from the ECB (2017), the second crisis is 
defined as the one that began in the fourth quarter of 2008 and lasted until the 
second quarter of 2012, when the last macroprudential measures were taken (see 
the list in Dimova, Kongsamut and Vandenbussche, 2016: 74-75).
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42 Abstract
Based on the Euro Social Survey, we show that Croatians’ values do not predict per-
fectly their political partisanship. This feature may be a consequence of the lack of 
interest of Croatian people on politics, which explains the significantly lower electoral 
turnout in Croatia. Besides, surprisingly, Croatians’ judgment of government’s perfor-
mance is more unfavourable when their party holds power. Political polarization is 
increasing, which jeopardizes the median voter assumption. Besides, trust of Croa-
tians in parliament and politicians is extremely low. Most probably, it is due to high 
corruption and to the post-communism effect (the belief that the state worked against 
the individual rather than for it). Croatia missed the opportunity to implement ambi-
tious reforms when opting to join the EU and NATO. However, the Croatian budgetary 
process performs very well, which is a very positive feature that should increase the 
engagement of Croatians in their government, economy and political system.

Keywords: SDG16, Croatia, political economics, citizens’ engagement, trust,  
partisanship

1 INTRODUCTION
After the fall of communism and state-planned economic systems, a new market 
system and democracy were introduced into Croatia, with controversial results. 
Some institutional issues emerged during the transition processes, as will be 
shown in this research paper. The Western Balkan states have been politically 
stabilized as a result of their efforts to access international organisations such as 
the EU and NATO. Croatia introduced several legal amendments during the pro-
cess of joining the EU (July 1st, 2013). These amendments contributed to the har-
monisation of the Croatian legal framework with European anti-corruption legis-
lation (Budak, 2007). According to the Commission of the European Communi-
ties (2004), Croatian reforms aimed at enabling accession to the EU had to be in 
accord with the principles of liberty, democracy, respect for human rights and 
fundamental freedoms and the rule of law on which the Union is founded. Thus, 
the integration process speeded up reforms (Ateljevic and Budak, 2010), but Cro-
atia still differs in some ways from other European countries. This empirical 
research will evaluate these unique features of Croatia.

Budak (2007) shows that in Croatia there exists civil and political awareness of 
the problem of corruption. However, it remains to be assessed to what extent per-
severance in the implementation of and political will for combating corruption 
will yield results in the forthcoming period. The author also states that political 
corruption usually starts with non-transparent financing of political parties or their 
campaigns. Therefore, insights about corruption must consider its connection with 
the political arena.

Democracies assume accurate knowledge by citizens, but misinformation poses a 
serious problem for healthy democratic functioning. Identification with a political 
party – known as partisanship – can alter perceptual judgments and shapes 
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43political judgments such as voting preferences or support for a specific politics 

(Van Bavel and Pereira, 2018). In the case of Croatia, political will is a prerequi-
site for building confidence in the ruling structures and public administration 
(Budak, 2007). We evaluate the extent to which Croatian governments arising 
from elections have succeeded in building citizens’ trust in institutions. In other 
words, to what extent do Croatians engage in politics and how much do they know 
about the national economy?

Research about Croatians’ engagement with politics is necessary because after the 
collapse of Yugoslavia, Croatia was able to establish its own currency and cut lev-
els of inflation comparable to those in Western Europe. For some, this was a source 
of great national pride. For others, however, the new state meant unemployment 
and a fall in living standards. It meant that to survive they had to retain the habits 
learned during the communist period. Such habits, based on the belief that the state 
worked against the individual rather than for it, included trading on the black mar-
ket and not declaring employment (Bellamy, 2003). Therefore, two research ques-
tions arise. On the one hand, does citizens’ distrust of government stemming from 
communism still obtain 30 years after the disintegration of Yugoslavia? On the 
other hand, does the behavior described above, aimed at evading the restrictions of 
from the communist state, mean a higher level of corruption in Croatia?

Trust is considered a cornerstone for democracy, since it enhances the legitimacy, 
validity and sustainability of governments by connecting citizens with public 
institutions (Godefroidt, Langer and Meuleman, 2017). Although trust is consid-
ered a critical component of good governance (Wu, Ma and Yu, 2017), public trust 
in governments has decreased significantly in recent decades (Park et al., 2015). 
According to Bouckaert and van de Walle (2003), the most frequently expressed 
concern by politicians, journalists and the general public is the decrease in confi-
dence in the government and the harmful effects that this generates. This paper 
will provide a thorough analysis of trust in Croatian political institutions.

We will evaluate empirically the features of Croatian civil society, how Croatians 
participate in politics and how they engage in public economics: in sum, whether 
Croatian people are willing to hold their politicians accountable. Accordingly, we 
would like to answer three questions: is Croatia different from the rest of Europe 
in terms of political partisanship? How do Croatians engage in politics and the 
national economy? Is Croatia, in terms of trust in institutions, budget transparency 
and corruption, comparable to other European countries?

The paper is organised as follows. Section 2 discusses the literature on political 
economics (partisanship). Section 3 summarises literature on citizens’ engage-
ment in politics and economic affairs. Section 4 reviews the literature on trust, 
budget transparency and corruption. Section 5 addresses the empirical methodol-
ogy. Section 6 comments on the results concerning political partisanship, citizens’ 
engagement and trust/corruption. Finally, section 7 summarises the conclusions 
and proposes further research.
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44 2 LITERATURE ON POLITICAL ECONOMICS: PARTISANSHIP
There is extensive literature on the alignment of citizens’ values with political 
partisanship. It is broadly held that left-wing parties value equality and economic 
security, while right-wing counterparts place a premium on moral traditionalism 
and social order (Ciuk et al., 2017). These authors list core political values that 
influence political attitudes. For example, equality and economic security shape 
attitudes toward social welfare programs. Racial questions shape citizens’ atti-
tudes towards immigration. Conservative citizens in many countries complain 
that government policies have favoured immigrants while their own communities 
have been neglected (Abramowitz and McCoy, 2019).

Moral traditionalism shapes attitudes toward several cultural issues. Wealthier 
citizens are consistently and significantly more likely to oppose social welfare 
spending relative to other citizens, thus connecting higher income with conserva-
tive parties. Older respondents tend toward left-wing parties. Finally, more reli-
gious respondents are more ideologically conservative than the more secular 
(Ciuk, Lupton and Thornton, 2017).

Hemingway (2022) finds that legislators from business backgrounds are more 
likely to support income inequality and small government, as well as less likely to 
consult with labour groups, than those from working-class and other backgrounds. 
Similarly, core values concerning equality and government intervention versus 
individualism and free enterprise are fundamental orientations that can themselves 
shape partisanship (Evans and Neundorf, 2020).

One of conservative citizens’ concerns is the size of the government, and particularly 
the amount of government spending. Nearly 90% of respondents of a sample of con-
servative US citizens rated “deficits and spending” a very important issue to address. 
Most of them thought economic should take precedence over social issues. Right wing 
partisanship considers that government spending is creating benefits for people who 
do not contribute, who take handouts at the expense of hard-working citizens. Moreo-
ver, there is criticism of unauthorised immigration, it being alleged that immigrants 
receive undue government support (Williamson, Skocpol and Coggin, 2011).

The literature shows that, generally speaking, leftist parties are in favour of a broader 
public sector, focused on the distribution of wealth, which increases public spending 
and debt levels, while rightist parties tend to emphasise budgetary discipline to 
reduce spending (García-Sánchez, Mordán and Cuadrado-Ballesteros, 2014). Addi-
tionally, leftist supporters tend to oppose restrictive fiscal policies, due to their nega-
tive impact on income and employment. On the opposite side, right-wing parties 
attempt to control inflation and promote price stability (Bojar, 2015). Jost, Christo-
pher and Napier (2009) show that in an empirical research, both social and eco-
nomic forms of conservatism were positively associated with right-wing orientation 
in 60 countries investigated. Therefore, some patterns hold across countries when it 
comes to determining political partisanship. The research question is, therefore, if 
Croatia follows the same partisanship pattern as other European countries.
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45A current topical issue has to do with environment and, specifically, with climate 

change. In this respect, Fielding et al. (2012) empirically show that politicians from 
more left-leaning groups have beliefs that more closely endorse scientists’ beliefs 
about the causes and impacts of climate change and give greater priority to climate 
change in their political work. In contrast, conservative politicians are more uncertain 
and sceptical about climate change and prioritise climate change less. According to 
Switzer (2017), politics influence environmental policy implementation, since the 
local role in environmental policy is tied to political incentives. This author suggests 
that cities with more liberal constituents should be incentivized to comply with envi-
ronmental regulation at higher rates than those serving more conservative citizens.

Based on this literature review, we would like to gauge whether Croatians place 
themselves in the left-right political scale following the same values and beliefs as 
other Europeans. Accordingly, we test the following hypothesis:

H1: �Political partisanship in Croatia is driven by the same values and principles 
as in the rest of Europe.

3 �CITIZENS’ ENGAGEMENT: PERCEPTION ABOUT ECONOMY AND POLITICS
In a scenario of aging western countries, public pensions have become a sensitive 
issue. In this regard, the overall level of misinformation is huge, and it rejects the 
common assumption in political economics that voters are able rationally to com-
pare alternative policies according to their economic self-interest. Thus, inform-
ing the public about the costs is an important aspect of any politically successful 
reform (Boeri, Börsch-Supan and Tabellini, 2001). Achieving better-informed 
citizens requires the provision of more information or the same information but 
provided in a different, more transparent way.

Thus, citizens need to be informed in an objective way, so that information is not 
biased by the media. In this respect, Dubois and Blank (2018) explain that in a high-
choice media environment, there are fears that individuals will select media that rein-
force their existing beliefs and lead to segregation based on interest and/or partisan-
ship. This can lead to partisan echo chambers. Today, individuals may access news 
and political information from social media, Internet searches, online, and offline 
versions of newspapers, television broadcasts, radio, etc. These authors provide evi-
dence of polarization in some media, such as partisan news websites, blogs, and some 
social media. In Croatia, this polarization would be mirroring the polarization already 
taking place in political parties’ programs. Finally, these echo chambers will exacer-
bate the gap between those who are informed about politics and those who are not, 
will increase political polarization, which will reinforce political divides, and will 
threaten democracies by limiting political information and discussions.

According to Diercks and Landreville (2016), the knowledge gap predicts that 
individuals of higher socioeconomic status will be better informed on political 
issues. Bisgaard (2015) shows that citizens’ identification with a political party 
directs their thinking about reality in striking ways. In perhaps one of the clearest 
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46 examples, studies find that party identifiers tend to perceive economic conditions 
as being markedly more favourable when their party holds office. Belonging to a 
political party leads to a partisanship bias to some extent. This bias affects how 
citizens perceive economic conditions. However, this bias decreases when real 
economic conditions are clear. Recent experimental work further indicates that 
when the evidence is unambiguous, partisans appear not to reject it. In the same 
vein, Citrin and Stoker (2018) posit that citizens’ judgments of governments’ per-
formance are more favourable when their party holds power and more unfavour-
able when their party does not. According to Hetherington and Rudolph (2015), 
this bias in performance evaluation has become more pronounced in recent years.

According to Bullock et al. (2015) citizens know little about politics, and they 
often recognise their own lack of knowledge. Partisanship seems to affect factual 
beliefs about politics. For example, Croatian supporters of the HDZ party will 
play down the economic failures of the HDZ government. Thus, political partisan-
ship shapes citizens’ perception about economy and politics.

If we now shift our focus to the supply of information, the media play a custodian 
role of holding the three sides of modern states – government, judiciary and par-
liament – accountable. The media check the balance of power and keep the public 
informed, consequently enabling citizens to make informed decisions on social, 
economic and political matters. Because of their decentralized nature, social 
media and the internet are considered user-centric and therefore “democratic” 
platforms, enabling a better and unbiased information society (Chitanana and 
Mutsvairo, 2019). The Arab Spring in 2011 as well as the 2008 and 2012 Obama 
campaigns fuelled interest in how social media might affect the way in which 
citizens receive political information (Boulianne, 2015).

Some research shows that mass media have been giving increasing attention to 
polarization, with coverage that is overwhelmingly negative (Citrin and Stoker, 
2018). Citizens learn about elite partisan polarization, and politics more generally, 
through media reports. Yet, party divisions may be communicated to the public in 
varying ways with important consequences for opinion and behaviour (Robison 
and Mullinix, 2016). Therefore, citizens are informed by media and the way they 
report on polarization itself feeds back polarization.

Boeri, Börsch-Supan and Tabellini (2001) indicate through a survey that a 
retrenchment of the welfare state would not carry a majority among the voters in 
any of the countries in their panel. The electorate would oppose any shrinkage of 
the welfare state if asked to participate in governmental decision-making. Misin-
formation matters when it is used to engage citizens to participate in political 
decision-making. Better informed voters are more likely to favour reforms. Politi-
cians, union leaders, or opinion makers who do not disclose full information are 
making reforms less likely. Moreover, an important ingredient of successful 
reforms is their simplicity and transparency (ibid., 2001).
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47Political parties have adapted to voters’ preferences: electoral competition has 

forced them to offer the policies preferred by the majority (Boeri, Börsch-Supan and 
Tabellini, 2001). This political strategy is called the median voter theorem, and it 
shapes the way voters can participate in their governments’ decision-making. In 
Croatia, though, as has happened worldwide in recent years, political polarization 
makes it more complicated for governments to implement the median voter strategy.

Ančić, Baketa and Kovačić (2019), on an empirical analysis of political behaviour 
in Croatia, show that interest in politics is the most robust predictor of voter turn-
out. Therefore, if the interest in politics of Croatians is similar to the remaining 
Europeans, we should expect a similar electoral turnout. Lalić (2011) analysed the 
February-April 2011 protests in Croatia, demanding the calling of early elections. 
These demonstrations, mostly led by radical right-wing and left-wing activists, 
showed that polarization started more than a decade ago in Croatia. The ruling poli-
ticians were faced with a strong combined pressure from the “street” and the opposi-
tion, which strengthened the public’s awareness; accordingly, the referendum con-
cerning EU accession held before the elections was able to express a prevailingly 
anti-government sentiment. In spite of this, the government still agreed to hold the 
elections before the referendum. In conclusion, the 2011 protests certainly inter-
vened in the political arena. Criticism of institutions was expressed at the protests, 
showing that the public had become more interested in political issues, increasing 
participation in politics. In addition, the protests had the effect of increasing the 
awareness of many citizens about the wear and tear of the old and the need for a new 
political paradigm. An assessment of the electoral turnout in Croatia will confirm 
whether Croatians’ engagement on politics is currently as high as the 2011 unrest 
showed. As Lalić (2011) concludes, this topic deserves special attention.

Croatia has advanced both in the area of free elections and association, yet it still needs 
to develop incentive policies for elections and civic activism to keep the government 
accountable and transparent (Florentina and Dritero, 2020). In Croatia, the election 
turnout is low, and there is no trust in elected political representatives’ ability or will-
ingness to act in the public interest. Dissatisfaction with governance remains the most 
mentioned cause for this low electoral turnout (Florentina and Dritero, 2020).

In agreement with this literature review, and regarding citizens’ engagement, we 
posit these hypotheses:

H2: �Interest in politics/current affairs is similar in Croatia to that in the rest of 
Europe.

H3: �The partisanship alignment bias predicted by the literature holds in Croa-
tia.

H4: �The trend of increasing political polarization observed across the world 
holds in Croatia.

H5: �Political participation through electoral turnout in Croatia is similar to that 
in the rest of Europe.
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48 4 TRUST, BUDGET TRANSPARENCY AND CORRUPTION
Political trust refers to citizens’ feelings about their government. The absence of 
trust can take two forms, mistrust and distrust. Mistrust reflects doubt or scepti-
cism about the trustworthiness of the other, while distrust reflects a settled belief 
that the other is untrustworthy. The literature gives examples of research into trust 
in different institutions such as the police, civil service, judiciary, and parliament 
(Citrin and Stoker, 2018).

The literature on the consequences of trust for participation has long recognised 
competing expectations. On the one hand, trust could be a sentiment of civil affir-
mation that inspires political engagement and participation in politics. On the 
other hand, the trusting may be satisfied with government and view it as needing 
little monitoring, so trust could weaken the impulse to participate in politics (Cit-
rin and Stoker, 2018). In the case of Croatia, we will research the levels of trust 
and political participation.

Drawing on the Euro Social Survey (ESS), Torcal (2017) finds out that the 2008 cri-
sis functioned as a “stress test” for representative democracies in western Europe in 
general, but much more so for countries suffering the most severe effects, resulting in 
a deterioration of political trust, particularly in southern Europe. The frustration of 
citizens with the perceived lack of responsiveness of the political system resulted in 
increasing levels of political distrust. Political parties and politicians, the two main 
actors of representation, are consistently distrusted the most in all the countries. Fol-
lowing these two institutions are parliaments, which are the institutions most essen-
tial to political representation. Finally, the most trusted are consistently the legal sys-
tem and the police (Torcal, 2017). Abramowitz and McCoy (2019) points out that 
rising mistrust and, at times, hatred of the opposing party and its leaders, may be one 
of the most dangerous consequences of growing partisan polarization.

Civil society is still relatively weak in Croatia, while the parallel structures, net-
works of organised crime, corruption and para-state institutions are still relatively 
strong (Ateljevic and Budak, 2010). Lack of security and trust in their own state 
forced many individuals from the Western Balkans to find their own ways to move 
on by creating mechanisms detached from the formal state structure; some have 
had more opportunities than others. Success depends on a number of factors; indi-
vidual background (e.g. belonging to a particular ethnic/religious group, political 
party, fake patriotism during the conflict in the former Yugoslavia, etc.). It is also 
worth noting that democratization “hit” the Western Balkans too quickly, and for 
the first time in its history. Indeed, this kind of complex social environment in the 
region provides fertile ground for almost all the main types of corruption.

Croatia is a worrying phenomenon, but the logic of political survival of Croatian 
politicians is comparable to that of other countries. The difference is only in insti-
tutions that either prevent or encourage corrupt behaviour. Countries with clear 
and enforceable rules manage to prevent power-hungry individuals from usurping 
social and market outcomes, while countries that lack such rules or lack 
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49enforceability of existing rules are condemned to increased corruption. A change 

of such a social order must come from an institutional push, encouraging both 
greater transparency and accountability to the voters, and credibly punishing poli-
ticians when they break the rules (Vuković, 2017).

In the last 25 years Croatia has set up a legal framework and other instruments that 
provided the citizens with the necessary rights for participation in governance, 
thus enabling their participation in the budgetary process as well. In addition, 
there were several projects financed by international donors, aimed at fostering 
fiscal transparency and enabling citizens to involve themselves in budgetary deci-
sion-making. Citizen participation in the budget process is crucial for ensuring 
democratic, transparent and politically accountable decision-making in public 
finance (Švaljek, Rašić Bakarić and Sumpor, 2019). These authors find that public 
policy needs to focus on raising awareness among citizens of the ways they could 
influence the budget process.

One of the most frequently used corruption perceptions indicator is the Corruption 
Perceptions Index of Transparency International. Although corruption perceptions 
indicators are subjective measures based on surveyed survey of the prevalence of 
corruption as it is perceived, for the time being they are the only methodologically 
consistent databases for an analysis of corruption. For Croatia and other countries 
included in international integration processes, international ranking according to 
corruption perceptions indicators reflects an external image towards the interna-
tional community (Budak, 2007).

H6: �Croatia is similar to the rest of Europe in terms of corruption, budget transpar-
ency and trust in parliament and politicians.

5 RESEARCH DESIGN AND METHODOLOGY
5.1 SAMPLE AND VARIABLES

The sample takes all the rounds of the ESS, from 2002 (ESS round 1) to 2020 
(ESS round 9). There are limited data on Croatia, as this country appears only in 
the years 2008 (ESS round 4), 2010 (ESS round 5) and 2020 (ESS round 9). The 
universe of ESS is all persons aged over 14 resident within private households, 
regardless of their nationality, citizenship, language or legal status, in the partici-
pating countries. Table 1 summarises the set of variables included in the main 
political partisanship regression described below. Table 2 reports correlations 
among these variables. For the sake of simplicity, tables 1 and 2 show only the 
variables included on the main regression on political economics (partisanship). 
We will use additional variables for the remaining sections of this article, which 
will be briefly described and referred to their corresponding public datasets.
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535.2 EMPIRICAL MODEL

The main model to test the first hypothesis (partisanship determinants), is an ordi-
nary least square regression (OLS) with standard error consistent with heterosce-
dasticity:

	 yit = γ + ∑ βj xjit + cntry_XX_rk + essroundt + εit� (1)

Where yit represents the indicators of our dependent variable lrscale: where would 
you place yourself on this scale, where 0 means the left and 10 means the right? γ 
is the intercept, xjit is the vector of explanatory variables and βj is a vector of 
parameters to be estimated. To control for fixed country effects, we introduce 
cntry_XX_rk (33-1 dummy variables accounting for the 33 European countries 
surveyed in the ESS). Table 3 provides the full list of the 33 countries covered by 
the ESS and the regressions results. To control for annual shocks that affect all 
surveyed countries simultaneously, all regressions include essroundt (9-1 dummy 
variables to control for the 9 ESS waves). The error term is εit. Subscripts i and t 
represent interviewee and ESS wave (2002, 2004, 2006, 2008, 2010, 2012, 2014, 
2016, 2020), respectively. Panel data methodology is not suitable because inter-
viewees are not repeated in each wave.

Table 3 also shows two robustness checks. One the one hand, there is an ordered 
probit model, considering that the dependent variable is ordinal 0 to 10. This spec-
ification works as a confirmation of the OLS coefficients. On the other hand, a 
multilevel analysis for Croatia. We did not run a multilevel regression on the 
European sample due to the large amount of regions (different per country), which 
would make the regression too complex. For this reason, on the European sample, 
the OLS and ordered probit regressions control the country effect through the 
variable cntry_XX_rk.
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56 6 RESULTS AND DISCUSSION
6.1 POLITICAL ECONOMICS IN CROATIA: PARTISANSHIP
Table 3 shows the impact of citizens’ values on their partisanship (hypothesis 1). We 
split the regression in two columns as a way to compare the Croatian sample with 
the remaining European countries. It is important to point out that the coefficients 
agree with the expected signs of all variables except for the social benefits variable 
in Croatia (sbprvpv), as will be explained below. Therefore, citizens align their val-
ues with the level of partisanship expected by the literature on political economics. 
There are two main features of the Croatian case. On the one hand, there is the low 
impact of Croatian values on partisanship. In other words, it seems that Croatian 
citizens’ values do not predict perfectly their political alignment, which, as we will 
see later, may be a consequence of the lack of interest of Croatian people in politics. 
Secondly, the impact of social benefits/services to prevent widespread poverty 
(sbprvpv) has an opposite impact to literature predictions and other European expe-
rience, i.e., conservative Croatians are more in favour of this policy.

If we focus on the variables grouped under the “income” label (gincdif, hinctnta, 
lknemny, imprich), they show that respondents with higher income (hinctnta, 
lknemny, imprich) tend to vote more conservatively in the rest of Europe, but not 
in Croatia. Regarding the government role of helping lower income groups 
(gincdif), conservatives in both Croatia and elsewhere in Europe are less in favour 
than their leftist counterparts. This result was expected according to Abramowitz 
and McCoy (2019), Ciuk, Lupton and Thornton (2017), Hemingway (2022) and 
Evans and Neundorf (2020).

Regarding the redistributive government role and social welfare variables (sbstrec, 
sbprvpv, sbeqsoc, sbbsntx, sblazy, uentrjb, lbenent, bennent) they are connected 
with more left-wing respondents in the European sample. These regression coef-
ficients agree with Abramowitz and McCoy (2019) and Ciuk, Lupton and Thorn-
ton (2017). However, the Croatian sample shows much less significance in all 
these variables, meaning that these issues do not have much on the political align-
ment of Croatians. Regarding the variable sbprvpv (Social benefits/services pre-
vent widespread poverty), Croatians show a result opposite to that predicted by 
the literature, since leftist Croatians oppose this policy. Further research is needed 
to disentangle the determinants of this feature.

As far as immigration is concerned, conservatives in both Croatian and the rest of 
Europe think it is not good for the economy (imbgeco). The empirical literature 
reports the same relationship, for example Williamson, Skocpol and Coggin 
(2011) and Abramowitz and McCoy (2019).

Croatians’ concern for environment issues (impenv) does not influence their parti-
sanship preferences. However, as predicted by the literature, the rest of Europe-
ans’ values are in line with the literature, being leftist implies increased concern 
about environmental issues (Dubois and Blank, 2018).
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57Regarding personal features treated as control variables (rlgblg_r, gndr_r, agea, 

blgetmg_r), Croatians agree with their European counterparts and with the litera-
ture (Ciuk, Lupton and Thornton, 2017; Diercks and Landreville, 2016; Abramo
witz and McCoy, 2019). Belonging to a minority tends to meaning voting for the 
left. Religious people lean toward conservative parties.

6.2 �CITIZENS’ ENGAGEMENT: PERCEPTION ABOUT ECONOMY AND POLITICS
This section evaluates how Croatian citizens engage in governmental and eco-
nomics issues. Figure 1 reports the different attitude of Croatians and remaining 
Europeans as far as getting informed about politics and economy (Hypothesis 2). 
Variables considered are nwsppol (Newspaper reading, politics/current affairs on 
average weekday), nwspol (News about politics and current affairs, watching, 
reading or listening, in minutes) and tvpol (TV watching, news/politics/current 
affairs on average weekday). As figure 1 shows, Croatians show a highly statisti-
cally significant lower interest in political or economic news. It is worth mention-
ing that considering different news media (TV, newspapers, radio) does not change 
the result. Croatians are quite a lot less interested in politics/economic than other 
Europeans. This feature is relevant, because voters cannot hold politicians 
accountable if they ignore what is going on in politics and economy (Dubois and 
Blank, 2018). As Bullock et al. (2015) points out, Americans know little about 
politics, and they often recognise their own lack of knowledge. However, Europe-
ans want to be informed, but the same cannot be concluded about Croatians, 
which means that Hypothesis 2 must be rejected.

There is an interesting feature pointed out by the literature. Bisgaard (2015), Heth-
erington and Rudolph (2015) and Citrin and Stoker (2018) posit that citizens’ 
judgments of governments’ performance are more favourable when their party 
holds power and more unfavourable when their party does not. We tested this 
point in Croatia (Hypothesis 3), and figure 2 shows the results. 

ESS has a variable (uemplwk) with this question: “Of every 100 people of working 
age in [country] how many would you say are unemployed and looking for work? 
Choose your answer from this card. If you are not sure please give your best 
guess”. We subtracted this number provided by interviewees from the real unem-
ployment of the interviewee’s country, and we got a measurement of the favour-
able perception of citizens. The more negative, the more pessimistic are respond-
ents compared to the real economic situation (unemployment). Surprisingly, citi-
zens are less favourable in their perception of unemployment when their party 
holds power. We think this feature relates to the lack of trust of Croatians in their 
politicians and parliament, which as we will see later, is increasing. Therefore, we 
reject Hypothesis 3, as the political alignment bias does not apply to Croatia.



FR
A

N
C

ISC
O

 B
A

STID
A

:  PO
LITIC

A
L EC

O
N

O
M

IC
S  

A
N

D
 C

ITIZEN
S’ EN

G
A

G
EM

EN
T IN

 C
R

O
ATIA

:  
A

 D
IFFER

EN
TIA

L A
N

A
LY

SIS

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 41-70 (2023)

58 Figure 1
Searching for news about politics in Croatia
Variable Groups

Student’s 
t-test for the 
comparison 
of two 
means

0.5

1.0

nwsppol
EU Croatia

cntry_HR_r= 0

Remaining European 
countries

cntry_HR_r= 1

Croatia

Mean Observations Mean Observations
nwsppol
Newspaper reading, politics/
current affairs on average weekday

1.21 166,912 1.07 2,097 7.07***

70

75

80

85

nwspol

EU Croatia

cntry_HR_r= 0

Remaining European 
countries

cntry_HR_r= 1

Croatia

Student’s 
t-test for the 
comparison 
of two 
means

Mean Observations Mean Observations
nwspol
On a typical day, about how 
much time (in minutes)  
do you spend watching, reading 
or listening to news about 
politics and current affairs?

85.67 87,795 75.53 1,793 3.07***

1.8

1.9

2.0

tvpol
EU Croatia

cntry_HR_r= 0

Remaining European 
countries

cntry_HR_r= 1

Croatia

Student’s 
t-test for the 
comparison 
of two 
means

Mean Observations Mean Observations
tvpol
On an average weekday, how 
much of your time watching 
television is spent watching 
news or programmes about 
politics and current affairs?

1.97 315,072 1.86 2,976 4.36***

Sig.:*10%,**5%,***1%. Total number of observations 318,048.
Sample is ESS round 4 (2008), 5 (2010) and 9 (2020). All countries vs. Croatia.
Variables description:
	 −	 cntry_HR_r: Country is Croatia 1, otherwise 0.
	 −	� nwsppol: Newspaper reading, politics/current affairs on average weekday: (0) No time at 

all, (1) Less than 0,5 hour, (2) 0,5 hour to 1 hour, (3) More than 1 hour, up to 1,5 hours, 
(4) More than 1,5 hours, up to 2 hours, (5) More than 2 hours, up to 2,5 hours, (6) More 
than 2,5 hours, up to 3 hours, (7) More than 3 hours.

	 −	� nwspol: On a typical day, about how much time (in minutes) do you spend watching, 
reading or listening to news about politics and current affairs?

	 −	� tvpol: On an average weekday, how much of your time watching television is spent watch-
ing news or programmes about politics and current affairs? (0) No time at all, (1) Less 
than 0,5 hour, (2) 0,5 hour to 1 hour, (3) More than 1 hour, up to 1,5 hours, (4) More 
than 1,5 hours, up to 2 hours, (5) More than 2 hours, up to 2,5 hours, (6) More than 2,5 
hours, up to 3 hours, (7) More than 3 hours.
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59Figure 2

Optimism in citizens who voted for the ruling party in Croatia

Variable Groups

Student’s 
t-test for the 
comparison 

of two 
means

-21
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elect2007_voted_the_
ruling_party=0

Interviewee did  
not vote for the party 

that is currently  
ruling Croatia

elect2007_voted_the_
ruling_party=1

Interviewee voted 
for the party that  
is currently ruling 

Croatia

Mean Observations Mean Observations
uemplwk_error_optimist

Real unemployment – 
interviewee’s guess  
of unemployment

Optimistic > 0
Pessimistic < 0

-18.24 323 -20.99 365 2.53***

Sig.:*10%,**5%,***1%. Total number of observations 688.
Sample is ESS round 4 (2008), Croatia subsample.
Variables description:
	 −	� uemplwk_error_optimist: Real unemployment of the country – interviewee’s guess of their 

country’s unemployment. This latter variable coded as uemplwk on ESS round 4 and ESS 
round 8: “Of every 100 people of working age in [country] how many would you say are 
unemployed and looking for work? If you are not sure please give your best guess.”

	 −	� elect2007_voted_the_ruling_party: Interviewee voted for party currently ruling Croatia 1, 
otherwise 0.

Many scholars are claiming that polarization is increasing and they warn about the 
negative effects this trend may have for democracies around the globe (Dubois 
and Blank, 2018; Citrin and Stoker, 2018; Robison and Mullinix, 2016; Boeri, 
Börsch-Supan and Tabellini, 2001). Figure 3 shows the assessment of polarization 
in Croatia, as a way to check Hypothesis 4.

Party polarization is also a prime suspect for the overall downward trend in trust 
(Citrin and Stoker, 2018). As shown in figure 3, polarization has increased in Cro-
atia over the last years. Figure 3 presents two indicators of this trend, which rein-
forces the robustness of the results. First, at the top of figure 3, the Manifesto 
project variable of partisanship is presented (variable rile – right-left). The differ-
ence between the most conservative (right wing) party’s numerical indicator 
minus the most progressive (left-wing) indicator has increased from 22.328 in 
1990 to 62.489 in 2020. Similarly, the standard deviation of the variable rile has 
increased from 7.903 in 1990 up to 19.609 in 2020. Second, the bottom part of 
figure 3 shows the variable lrscale from the ESS, with a standard deviation rising 
from 2.48 in 2008 to 2.60 in 2020. All these data confirm Hypothesis 4.
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60 Figure 3
Political polarization trend in Croatia

Manifesto: rile variable
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Top figure reports variable rile: Volkens et al. (2021) publish the Manifesto dataset (https://man-
ifesto-project.wzb.eu/), with a variable called rile, which measures the left (minimum value) vs. 
right (maximum value).
Bottom figure reports variable lrscale: European Social Survey.

This increasing polarization makes political consensus more difficult and, to some 
extent, biases citizens’ judgment in the direction of a fixed rejection of political 
opponents’ proposals. Polarization reinforces political divides, and will threaten 
democracies by limiting political information and discussions (Dubois and Blank, 
2018). This high political polarization of Croatia makes it more complicated for 
the government to implement the median voter strategy.

How do all these features (low interest in politics, polarization) affect Croatians par-
ticipation in political issues? Figure 4 seeks to answer this question (Hypothesis 5).

https://manifesto-project.wzb.eu/
https://manifesto-project.wzb.eu/
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61Figure 4

Voter turnout (%), average of previous parliamentary election (voter_turnout_
parliam)

0.6412
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Variable Groups Student’s  
t-test for  

the comparison 
of two means

Remaining European 
countries Croatia

Mean Observations Mean Observations
voter_turnout_parliam

Voter turnout in last 
parliamentary election

0.7518 30 0.6412 1 5.89***

Sig.:*10%,**5%,***1%. Total number of observations 31.
Variable voter_turnout_parliam: Voter turnout in last parliamentary election. 
Source: Voter Turnout Database (https://www.idea.int/data-tools/data/voter-turnout).

As figure 4 shows, voter turnout of Croatian citizens is significantly below the 
European context. The voter turnout of the last parliamentary elections was 
64.12%, which is significantly lower than the benchmark sample composed of the 
remaining European countries. Therefore, Croatians vote less in the parliamentary 
elections, indicating low participation and engagement, which agrees with all the 
features pointed out in this section. Accordingly, our data reject Hypothesis 5.

6.3 TRUST, BUDGET TRANSPARENCY AND CORRUPTION
Figure 5 shows the corruption perception index of European countries (Transpar-
ency International). The index for Croatia is 47, which is significantly lower than 
the remaining European countries (average of these 30 European countries is 
65.7). This finding shows that the high levels of corruption claimed by Ateljevic 
and Budak (2010) hold more than a decade later. Budak (2007) states that at the 
beginning of the twentieth century, in Croatia there existed a problem of corrup-
tion. Integration of Croatia in international institutions, such as EU (in 2013) and 
NATO (in 2009), seemed to speed up reforms towards lower corruption (Ateljevic 
and Budak, 2010). However, as data show, there is still room for improvement.
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62 Figure 5
Corruption perception index 2021, Transparency International
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Variable Groups Student’s  
t-test for  

the comparison 
of two means

Remaining European 
countries Croatia

Mean Observations Mean Observations
cpi_2021

Corruption perception 
index (higher value means 
lower corruption).

65.7 30 47.0 1 6.45***

Sig.:*10%,**5%,***1%. Total number of observations 31.
Variable cpi_2021: 2021 Corruption perception index, Transparency International. Higher val-
ues mean cleaner (less corrupt) countries. (https://www.transparency.org/en/cpi/2021).

Regarding budget transparency, figure 6 shows the open budget index (OBI), as 
computed by the Open Budget Partnership. The Open Budget Survey ranks coun-
tries according to their level of accountability in national budget processes. The 
last available index corresponds to 2019. Due to missing values of some European 
countries, we compared the Croatian budgetary transparency index with the rest 
of the world. In this case, Croatia clearly outperforms the international sample of 
countries. This means that the Croatian government is preparing and disclosing 
the budget in a correct way, according to international standards. Thus, we con-
firm that the budget is well implemented and disclosed, but it does not reach Cro-
atian citizens, due to the lack of their interest in politics in general. Švaljek, Rašić 
Bakarić and Sumpor (2019) find that public policy needs to raise awareness among 
citizens of the ways they could influence the budget process, once the Croatian 
budget transparency is greater than the international average.

https://www.transparency.org/en/cpi/2021
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63Figure 6

Budget transparency, Open Budget Partnership
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Open budget index (cobi_2019)

Variable Groups Student’s  
t-test for  

the comparison 
of two means

Remaining European 
countries Croatia

Mean Observations Mean Observations
cobi_2019

Open budget index 
(higher value means 
timely and comprehensive 
budget)

44.4 116 68.0 1 -11.14***

Sig.:*10%,**5%,***1%. Total number of observations 117.
Variable cobi_2019: 2019 Open budget index, as computed by the Open Budget Partnership. 
Higher value means more budget transparency.
Note: t-test performed with the rest of the world, as EU had some missing values. Data available 
at: https://internationalbudget.org/open-budget-survey/.

To what extent do Croatians trust their political system? This is the question we 
aim to address now (see figures 7 and 8).

https://internationalbudget.org/open-budget-survey/
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64 Figure 7
Trust in country’s parliament

0
1
2
3
4
5
6
7
8
9

10

2002 2004 2006 2008 2010 2012 2014 2016 2020

0 
N

o 
tru

st
 a

t a
ll 

/ 1
0 

C
om

pl
et

e 
tru

st

Rest of Europe Croatia

Variable Groups

Student’s  
t-test for  

the comparison 
of two means

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Remaining European countries  

Croatia

Tr
us

t i
n 

co
un

try
's 

pa
rli

am
en

t

Remaining European 
countries Croatia

Mean Observations Mean Observations
trstprl 

Trust in country’s 
parliament (higher value 
means more trust)

4.40 406,259 2.48 4,852 51.12

Sig.:*10%,**5%,***1%. Total number of observations 411,111.
ESS variable trstprl: Trust in country’s parliament. “Please tell me on a score of 0-10 how much 
you personally trust each of the institutions I read out. 0 means you do not trust an institution at 
all, and 10 means you have complete trust. [Country]’s parliament?”



FR
A

N
C

ISC
O

 B
A

STID
A

:  PO
LITIC

A
L EC

O
N

O
M

IC
S  

A
N

D
 C

ITIZEN
S’ EN

G
A

G
EM

EN
T IN

 C
R

O
ATIA

:  
A

 D
IFFER

EN
TIA

L A
N

A
LY

SIS

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 41-70 (2023)
65Figure 8

Trust in politicians
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ESS variable trstplt: Trust in politicians. “Please tell me on a score of 0-10 how much you per-
sonally trust each of the institutions I read out. 0 means you do not trust an institution at all, and 
10 means you have complete trust. Politicians?”

Both figures 7 and 8 show that Croatians trust their parliament and politicians to a 
significantly lower extent than other Europeans. The average level of trust in par-
liament for Croatians is 2.48 compared to 4.40 of Europeans. For politicians, the 
Croatian average is even lower, 1.80 vs. 3.53. Besides, both graphs show a declin-
ing trend, meaning that trust on parliament and politicians is decreasing over the 
years in Croatia. This reduced trust in government in Croatia was claimed by 
Ateljevic and Budak (2010) more than a decade ago. These two levels of Croatians’ 
trust agree with Torcal (2017), who shows that politicians are consistently the most 
distrusted in all European countries, but parliaments are trusted a bit more.
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66 Torcal (2017), when evaluating trust in a European context with the ESS dataset, 
concludes that there is a “Mediterranean” or “southern European” political cul-
ture, deeply rooted in particular and stable ways of life. This culture is character-
ised by traditionalism and fatalism, elitism and charismatic leadership, distance 
from politics and low participation. Although Croatia was not evaluated by this 
author, we wonder if some of these features may apply to Croatia, since Croatia 
shows significantly lower trust in parliament, politicians, etc., as compared to the 
remaining European countries surveyed in the ESS.

As an overall conclusion, with a significance of 1%, our data reject Hypothesis 6. 
Regarding corruption, trust in parliament and politicians, Croatia ranks worse 
than the remaining European countries. As far as budget transparency is con-
cerned, Croatia performs well above the remaining countries (the rest of Europe 
and additional countries included in the OBI 2019 dataset).

7 CONCLUSIONS AND FURTHER RESEARCH
The two findings on Croatian partisanship are, on the one hand, a lower impact of 
Croatian values on partisanship. In other words, it seems that Croatian citizens’ 
values do not perfectly predict their political alignment, which may be a conse-
quence of the lack of interest of Croatian people in politics. The role of govern-
ment in reducing income inequality (gincdif), the impact of social benefits in 
terms of taxes (sbbsntx), immigration (imbgeco) and religion (rlgblg_r) signifi-
cantly impact political partisanship in the way predicted by the literature, and all 
these features mimic other European countries. On the other hand, the impact of 
social benefits/services on the prevention of widespread poverty (sbprvpv) works 
in the opposite way to that predicted by the literature and shown in other European 
countries, i.e., conservative Croatians are more in favour of this policy. Further 
research is needed to disentangle the determinants of this feature.

Furthermore, Croatian political parties will face problems to implement the 
median voter strategy, because polarization is an issue that is increasing over the 
years. This polarization clearly decreases the quality of Croatian democracy and 
jeopardizes the median voter assumption.

Trust of Croatians in their political system (parliament, politicians) is extremely 
low. Most probably, it is due to the high level of corruption and to the post-com-
munism effect. The habits learned during the communist period, based on the 
belief that the state worked against the individual rather than for it, prevent Croa-
tians from trusting their political system.

The country missed the opportunity to implement ambitious reforms in this regard 
when opting to join the EU and NATO. Therefore, it is strongly recommended that 
the Croatian government effectively curbs corruption. We believe that the joint 
effect of corruption and distrust explains the low engagement in elections, which in 
turn means low electoral turnout. This low level of trust most probably explains 
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67why Croatians do not keep up with political or economic news. We confirm that 

citizens’ distrust of government stemming from communism still holds, 30 years 
after the disintegration of Yugoslavia. It seems that citizens’ behavior aimed at 
evading the rules of the communist state means a higher corruption level in Croatia

It is worth mentioning the positive evaluation of the budgetary process in Croatia, 
since this country ranks well above the international standards in terms of quality 
of budget and scope of disclosure. This very positive feature should be reinforced 
in the future, as a way to increase the engagement of Croatians in their govern-
ment, economy and political system.

As policy implications from this research, we can highlight the positive finding of 
the Croatian budgetary process, which outperforms the international standard, and 
that should be capitalized on by the Croatian government, and used as a landmark to 
campaign about increasing citizens’ involvement in public affairs. Thus, we agree 
with Švaljek et al. (2019), in the claim that public policy needs to raise awareness 
among citizens of the ways they could influence the budget process. It is essential 
that the government achieves higher trust from citizens, so that the democracy that 
was prompted in post-communist Croatia matures and allows Croatia to implement 
the reforms requested by the European Union in terms of corruption and democratic 
quality. The target should be to achieve an electoral turnout similar to the remaining 
European countries, i.e., 75%. In a nutshell, our findings align with Vuković (2017), 
in a claim for an institutional push that encourages both greater transparency and 
accountability to voters, and that punishes corrupt politicians.

Further research should address the trend on the factors that are affecting the qual-
ity of Croatian democracy, i.e., corruption, low citizen engagement and declining 
trust. Furthermore, researching the determinants of the budgetary implementation 
success could shed light on the policies that are working well in Croatia. This 
philosophy could be extended to other fields of the political system, as a way to 
curb the main problems identified in this piece of research.

Disclosure statement
The author declares that there is no conflict of interest.
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72 Abstract
Public participation in the formulation of fiscal policy is particularly salient, since 
public finances is a topic relevant for the public in general, although it requires cer-
tain level of knowledge about fiscal matters. The purpose of this paper is to investi-
gate the level and the type of public interest in the area of fiscal policy, and to assess 
the influence of the interested public on the regulation of fiscal policy. In order to do 
so, authors analyze the implementation of electronic public consultations (e-consul-
tations) in Croatia conducted by the Ministry of Finance in a three-year period. 
Research findings suggest that even though the level of participation in fiscal policy 
area does not significantly derogate from the average of e-consultations at the state 
level, public interest appears to be quite well organized and informed, which posi-
tively affects the level of administrative responsiveness in this policy area. 

Keywords: public participation, electronic public consultations (e-consultations), 
fiscal policy, regulation process, interested public, Ministry of Finance, Croatia

1 INTRODUCTION
During the past two decades, the principles of government transparency and open-
ness have become an inherent part of public governance (see Musa, 2017). Both 
principles pertain to the category of political values and refer to the relation 
between the government and the public, changing the traditional “top-down” con-
stellation of power to something more collaborative (Koprić, 2017: 6). Contempo-
rary public governance has become increasingly complex because of different 
socio-economic and technical developments and tendencies. Although there is an 
increasing number public problems combined with their growing entanglement, 
the capabilities of societies to resolve collective problems have also widely pro-
gressed. In contemporary decision-making processes, the public has become one 
of the inherent actors that can provide a useful input for the formulation of solu-
tions to complex public problems. Due to a high level of information, knowledge 
and interconnectedness, the interested public is able to provide an additional, 
“fresh” perspective, thereby widening the decision-making basis. 

In this paper, the focus is on public participation in the area of public finance. The 
main research question is related to the level, characteristics and the effects of 
involving the public in the process of formulating fiscal policy. In order to address 
the research question, the electronic public consultations (e-consultations) con-
ducted by the Croatian Ministry of Finance (MF) in the period 2016-2018/20201 are 
analyzed. Due to the specificities of the fiscal policy area as traditional government 
department, a lower level of public interest in relation to public services sectors 
(such as education, health policy, etc.) is expected, as well as a lower level of gov-
ernment responsiveness to public input. However, it is also expected that members 
of the public interested in fiscal matters possess a certain level of knowledge of 
public finances and are able to provide informed comments on the regulation. 

1 The main part of the research covers the period from 2016 to 2018, while some research data have been sup-
plemented with the year 2019 and 2020. On methodology design see section 4.
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73After the introductory part, a discussion of the principles of transparency and 

openness in public governance in general and in the area of public finances in 
particular is presented (2). In the next section, the main research questions and 
hypotheses on public participation in fiscal policy area are presented (3), followed 
by an explanation of the research design (4). Within the research part of the paper, 
we first explore the state of fiscal transparency and openness in Croatia in general, 
and then we analyse the instrument of e-consultations in the fiscal policy area, by 
presenting and discussing the research results (6). In the concluding section we 
summarize the main research findings and give recommendations for further 
research as well as for the practice of conducting e-consultations (7). 

2 �THE PRINCIPLES OF TRANSPARENCY AND OPENNESS IN PUBLIC 
GOVERNANCE AND FISCAL POLICY 

The principles of government transparency and openness, although interrelated, 
imply different conceptualizations of the relationship between government and 
public and are not to be treated as synonyms. While transparency implies the visi-
bility and availability of different types of information and data from government 
to the public, the principle of openness includes the inverse as well – the ability of 
the public to provide feedback (opinions, suggestions, etc.) to the government. 
There is a spectrum of instruments contemporary governments use for providing 
information to the public and for involving the public in the regulatory process. 
Government transparency is mostly achieved via official websites providing cata-
logues, brochures, databases and other types of information owned by government 
organizations (the proactive provision of information), or alternatively, via requests 
of a natural or legal person for information (passive provision of information) 
(Musa, 2017: 35). When referring to formal participatory instruments2, a distinc-
tion has to be made between the instruments for the participation of the narrower 
interested public3, such as working groups for drafting regulation, and the instru-
ments for involving the wider, general public, such as public consultations, citi-
zens’ panels, questionnaires, etc. Different countries rely on different instruments, 
which differ in the mode in which they involved the public, the level of inclusive-
ness and influence provided to the public, etc. Nevertheless, information-commu-
nication technology (ICT)-based participatory instruments (such as e-consulta-
tions, e-petitions, e-referenda, etc.) predominate today as innovative participatory 
instruments in contrast to conventional, mostly offline, instruments. 

The relevance of the two government principles is particularly emphasized in the 
area of public finances, which actually intersects with the concept of transparency. 
It represents the reflection of a relatively recent change of paradigm towards 
higher levels of protection of human rights, citizen participation and taxpayer pro-
tection on the one hand and the increase of public authorities’ accountability on 

2 Public can also exert influence via informal channels, as in the case of lobbying or clientelistic networks 
(narrower public) or via different media platforms (wider public). 
3 Such as experts and professionals, representatives of civil society organizations (CSO) and other organiza-
tions and institutions involved in policy implementation.
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74 the other hand. Therefore, transparency occurs in two predominant forms – budget 
(fiscal) transparency and tax transparency. The former relates mostly to the 
expenditure side, while the latter relates predominately to the revenue side of the 
public finance system. For the purpose of the paper, the concept of budget (fiscal) 
transparency is used. 

The principle of budget transparency is one of the youngest budget principles. In 
modern times, it is tightly connected to the evolution of the idea of responsible 
budgeting. Within that framework, a public budgeting system is recognized as one 
means of holding a government accountable for its actions. As the budgetary law 
is often “a sword without a blade”, one of the methods for achieving results is 
through reinforcing (social) values, i.e. to strengthen public disapproval of and 
pressure on non-compliant behaviour. Nevertheless, although the budget is the 
most important instrument for financing public needs, it is just one of them. There-
fore, it could be said that the aim of budgetary and fiscal transparency is the same. 
The notion of fiscal transparency, however, is wider in its scope taking into account 
the complexity of the public finance sector (and its different instruments and 
aspects) and trying to comprise “complete” financial dimension of public sector. 
Consequently, it is used more often, especially in public policy and soft law docu-
ments on national as well as on international levels. 

Therefore, separate concepts of fiscal transparency and fiscal openness have been 
established in academic, professional and public discourse. Fiscal transparency 
has been vigorously advocated by international organizations, such as the Interna-
tional Monetary Fund (IMF), World Bank, United Nations, and others, particu-
larly within the initiatives such as Open Government Partnership (OGP) and other 
anti-corruption programmes. Fiscal transparency refers to the comprehensiveness, 
clarity, reliability, timeliness, and relevance of public reporting on the past, pre-
sent, and future state of public finances (Bronić, 2013: 29; IMF, 2019a). Accord-
ing to the IMF’s Fiscal Transparency Code (IMF, 2019b), it comprises four areas: 
(i) fiscal reporting; (ii) fiscal forecasting and budgeting; (iii) fiscal risk analysis 
and management; and (iv) resource revenue management. Fiscal transparency is 
extremely important because the public is informed on the means of collecting 
and spending government budget, which enables the public to have oversight of 
the public finances. As stressed by Ott and Bronić (2017: 478), public oversight 
promotes government accountability and reduces opportunities for corruption. 

While including fiscal transparency, the concept of fiscal openness goes further by 
encompassing the possibility for the public to be able to influence the formulation 
of fiscal policy, that is, to provide the government with the suggestions on public 
expenditures. Instruments through which the public can be involved in the process 
of formulating fiscal policy are more commonly applied at the local level of gov-
ernment. They include “usual” participatory instruments, such as public consulta-
tions, citizens’ panels or forums, questionnaires and similar, when conducted on 
issues of fiscal policy. Participatory budgeting is one specific instrument, which 
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75gained global popularity from 2000s onwards, after its successful introduction in 

Brazil (Porto Alegre) in 1989.4 

In sum, fiscal transparency and openness can enhance public trust in politico-
administrative institutions, contribute to better regulations, that is, the regulations 
meeting the needs and preferences of citizens and the private sector, which can 
consequently facilitate the implementation of such regulations, but also produce 
positive economic effects, such as promoting market confidence and investments. 

3 �PUBLIC PARTICIPATION IN FISCAL MATTERS – RESEARCH QUESTIONS 
AND HYPOTHESES 

While transparency and openness have become well-established principles in pub-
lic governance in general, their importance in the domain of fiscal policy derives 
from several specificities of the respective policy domain. Fiscal matters can be 
perceived as a topic relevant for the public in general, not only for specific target 
groups such as patients, students, teachers and similar. The context of fast and 
deeply changing socio-economic conditions provides additional reasons why pub-
lic policies should acquire legitimacy, support and input from the public. The pur-
pose of this paper is, therefore, to investigate the level and the type of public inter-
est in the area of fiscal policy as well as to assess the influence of the interested 
public in the fiscal policy formulation process. In addressing these research ques-
tions – the level of public interest, the characteristics of public interest and the level 
of public influence – we compare the area of fiscal policy to other policy areas.

When dealing with the phenomenon of public participation in the regulatory pro-
cess, at least three specificities of fiscal policy area can be identified. First, public 
finances fall within the purview of traditional government departments, together 
with justice, internal affairs, foreign affairs and defence. The traditional depart-
ments differ from departments of public services (social, such as health and edu-
cation; technical, such as transport and telecommunications; communal, etc.) in 
their basic purposes. Namely, while public services are preoccupied with provid-
ing a spectrum of necessary and required functions which satisfy public needs, 
traditional departments are primary focused on ensuring order, security and stabil-
ity (Koprić et al., 2014: 32-34). Consequently, in relation to the public, within 
traditional departments, the government appears as a legitimate law enforcer, 
which significantly differs from its role of a provider of socially useful services. 
This distinction in “government role” could reflect itself in the level of openness 
and responsiveness towards the public in particular government departments. Sec-
ond, public finances can always be described as a “hot” topic, since the public are 
usually interested in knowing “where their money goes” and how it is spent. 
Therefore, a wider interest and greater motivation of public to be involved in 
formulation of more general policy decisions and regulations in the area of fiscal 

4 Participatory budgeting has become quite popular worldwide in a number of implementation variations. In 
countries such as Germany, France, Italy and Spain it has become well established (more in: Wampler, 2012; 
Wampler, McNulty and Touchton, 2021).
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76 matters could be expected. However, in contrast to some other policy areas, the 
area of fiscal affairs requires certain level of familiarization and knowledge about 
public finances, instead of pure “user” experience that could be sufficient on some 
issues within health or education policy. This especially refers to more technical, 
specific regulations (by-laws). 

In order to address the research questions, three hypotheses are formulated based 
on explained specificities of public participation in the area of fiscal policy. First, 
we expect public interest in fiscal matters to be higher than in other traditional 
departments’ policies (justice, internal and external affairs), since we suppose the 
public is interested in being informed and involved in matters of acquiring and 
spending public finances. However, in relation to social (education, health, 
employment, culture, and pensions), technical (environment protection, spatial 
planning, transport, and communications) and economy (business and entrepre-
neurship, agriculture, tourism) policy areas, the public interest is expected to be 
lower. Namely, those policy areas largely address citizens as users in their every-
day life (e.g. as workers, patients, and similar) or are continuously gaining more 
salience as public issues (environment pollution, urbanization and traffic, etc.). 
Nevertheless, the public participates more often in the regulation of more general 
and value-laden issues (strategic and planning documents, laws) than in drafting 
more specific and technical acts, such as by-laws. Second, we expect public input 
in the e-consultations on fiscal matters to be more informed compared to other 
policy areas. Finally, the level of responsiveness is generally expected to be lower 
within traditional government departments compared to social, technical and 
economy public services, due to explained distinction in governmental role 
towards the public. However, for expert input from the public we assume greater 
acceptance than in the case of non-expert comments.

4 RESEARCH DESIGN
In the first research part of the paper we explore the level of fiscal transparency 
and openness in Croatia in general, relying on desk research method. We present 
brief overview of legal framework for fiscal transparency and openness and the 
existing secondary data, both national and comparative. The second part of the 
research addresses our main research questions in order to test formulated hypoth-
eses. Here we focus on the instrument of e-consultations with interested public 
conducted by Croatian Ministry of Finance. E-consultations are one of the com-
mon instruments (often legally binding) for involving general public in the pro-
cess of issuing regulation worldwide, and one of rare participatory instruments 
widely applied in Croatia5. Therefore, they appear as a solid ground for investigat-
ing the subject of public participation in fiscal matters. 

5 At the central state level, e-consultations are the main policy-making instrument which involves the wider 
public in the policy formulation. Local participatory instruments, such as referenda, initiatives and forms of 
submunicipal government are very rarely used (see Koprić and Klarić, 2017; Milošević, 2017; Manojlović 
Toman and Vukojičić Tomić, 2018). 
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77Table 1

State-level administrative organizations included in the research

Traditional 
government 
departments

Administrative organizations
by function

Social Technical Economic
Ministries of

Finance
Defence
Internal Affairs
Justice
State Property
Public  
  Administration

Science and Education
Health 
Culture
Work and Pension
  System
Demography, Family,
  Youth and Social Policy
Croatian War Veterans

Environment and
  Energy
Construction and
  Spatial Planning,
  Maritime Affairs, 
  Transport and 
  Infrastructure

Economy, 
  Entrepreneurship
  and Crafts
Agriculture
Tourism
Regional Development 
and EU funds

State administration organizations
State Administration
 � Organization  
for Civil Protection 

State Administration
 � Organization for 
Radiological and 
Nuclear Safety

State Institute  
  for Intellectual Property

State Geodetic
  Administration

State Metrology
  Institute

Agencies

Croatian Agency 
 � for the Oversight  
of Financial Services

Croatian National
  Bank

Croatian Agency
  for Health Insurance

Croatian Energy
  Regulatory Agency
Croatian Regulatory
 � Authority for 
Network Industries

Croatian Civil
  Aviation Agency

The research is based on the data collected within previous research of e-consulta-
tions conducted by Đurman (2019), and supplemented with the data for two addi-
tional years – 2019 and 2020.6 Applied research methods include quantitative con-
tent analysis of the reports on e-consultations that were conducted in a three-year 
period (2016-2018) by Croatian administrative organizations.7 For the purpose of 
research subject in this paper, we have extracted the data for the MF and compared 
them with data from other traditional government departments (TGD), as well as to 
those of other state-level administrative organizations (SAO). Alongside the MF, the 
category of TGD includes five ministries, two state administration organizations and 
two independent agencies. The category of TGD is compared to SAO performing 
social, technical and economic functions, which also include ministries, state 

6 The data collected for 2019 and 2020 include only basic information on the number of conducted e-con-
sultations, number of participants and comments, and the acceptance rate of comments, without the analy-
sis of the type of participants and comments, and the correlations between them, which was made only for 
the period 2016-2018. 
7 Administrative organizations in this paper include government organisations at the central-state level (19 
ministries, 5 central state organizations and 6 regulatory agencies), for which 1.643 e-consultations proce-
dures were analyzed.
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78 administration organizations and agencies. All types of analysed SAO are listed in 
table 1.8

Analyzed aspects of e-consultations include their procedural attributes (number of 
conducted e-consultations, duration and clarity of e-consultations), features of the 
interested public involved in the process (number of participants, type of partici-
pants and type of comments) and the results of e-consultations (acceptance rate of 
the comments). More precisely, the following data are included in the research. 
On behalf of procedural attributes: (i) the number of conducted e-consultations; 
(ii) the duration (in days) of conducted e-consultations; and (iii) the clarity of 
conducted e-consultations (the comprehensiveness of the explanations of why an 
act is issued). Features related to the interested public involved in the e-consulta-
tions encompass: (i) the number and the type of participants (individuals, private 
sector organizations, civil society organizations, chambers, other state and public 
sector authorities); and (ii) the number and the type of the comments (technical, 
opinions, well-supported and very well-supported comments)9. Finally, the accept-
ance rate of the comments was analysed, which actually represents the level of 
responsiveness to public suggestions (the status of comments in the e-consultation 
process can be marked as accepted, partially accepted, denied or noted). In addi-
tion, correlations among the type of participants, type of comments and the level 
of the acceptance of comments are made. 

5 FISCAL TRANSPARENCY AND OPENNESS IN CROATIA
In Croatia, the legal framework for fiscal transparency is in place. The legal obli-
gation for public authorities to publish financial documents derives from two basic 
acts – Law on the right to access information (LRAI)10, a systemic regulation for 
ensuring government transparency, and the Budget Law, a specific regulation. 
According to these legal acts, financial acts and documents that have to be pub-
lished openly include: budget and budgetary projections, revisions and amend-
ments of the budget, decisions on temporary financing, reports on budget imple-
mentation, annual financial reports, strategic documents, financial plans, and pub-
lic procurement procedures.11 In addition to prescribing the principle of proactive 

8 After conducting the research, certain reorganizations took place within the system of state administration 
in Croatia in accordance with the new Law on the State Administration System of 2019 (see Koprić, 2019; 
Lopižić and Manojlović Toman, 2019). Therefore, the names and scope of some of the mentioned adminis-
trative organizations here has changed. 
9 The category of technical comments refers to nomotechnic and grammarly remarks as well as minor tech-
nical observations without reasoned support. The category of opinions refers to comments reflecting a pure 
attitude, opinion or preference, also unsupported. The other two categories refer to supported comments, with 
the difference between them in the level of expertise in the reasoning. The criteria for differentiating very 
well reasoned comments were expert terminology, referring to scientific and professional sources, providing 
and explaining data, and similar. 
10 Law on the right to access information, Official Gazette (25/13, 85/15). 
11 Budget Law, Official Gazette (144/21) article 12; LRAI, article 10.
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79transparency12 for public authorities, in accordance with the most recent trends, 

LRAI also mandates an open format for the publication of information held by 
public authorities. This implies that financial documents and information (as well 
as the other types of information LRAI refers to) should be published in easy 
searchable and machine-readable format, that is, published as open data that can 
be re-used for various other purposes.13 Within the OGP, a number of measures 
referring to financial transparency have been embraced within the action plans. 
For instance, in 2015 the MF published Recommendations for drafting local 
budgets14, containing all the relevant information for timely and accurate publica-
tion of key budgetary documents on the official websites of local units, including 
the instructions for preparing a Citizens’ Guide, with all the basic information and 
explanation of crucial financial terms and the content of the budget.
 
A continuous and significant improvement in the level of government fiscal trans-
parency has been achieved at the national, local and regional level. This is the result 
of a more consistent government transparency and openness policy during the last 
decade.15 Namely, in addition to legal framework on government transparency and 
openness, an institutional mechanism for its oversight was established in 2013 – 
the Information Commissioner (IC). With its rights and duties of oversight and 
promotion of different aspects of government transparency and openness at all lev-
els of government, noticeable shifts in practice have been achieved from 2013 
onwards. For instance, as shown by the Information Commissioner (2021: 71-72), 
the level of proactive transparency is the highest for the category of financial docu-
ments – 85% of all public authorities published financial reports in 2020 (83% in 
2019), 83.4% of public authorities published financial plans/budgets in 2020 (82% 
in 2019) and 76.3% published reports on budget implementation (75% in 2019). 

While financial transparency in the broadest sense for all public sector bodies is 
monitored by the IC, local financial transparency has in particular been assessed 
by the Croatian Institute of Public Finance since 2013. The level of financial trans-
parency is systematically measured by the number of budgetary documents pub-
lished on the official websites of local and regional units, including annual and 
semi-annual execution of budget, budget and budgetary projections, and citizens’ 
budget. The results clearly show that the level of local and regional transparency 
has been increasing every year, with counties (Croatian regional units) being the 

12 The obligation of proactive transparency consists of four main elements: decision-making transparency 
(availability of decisions and acts, as well as the opportunities for the public to get involved in decision-mak-
ing processes); financial transparency (includes financial acts and documents, allowing the control of gov-
ernment spending and its financing of various activities); operational transparency (information on organiza-
tional structure and functioning, i.e. planned activities and projects, regulations that apply to citizens’ indi-
vidual rights, public calls, etc.); communication transparency (transparency in providing public services to 
citizens and in citizens’ communication with the government and officials) (Musa, Bebić and Đurman, 2015). 
13 On open data in general see van Loenen, Vancauwenberghe and Crompvoets (2018); for open data in Cro-
atia see Musa, Đurman and Hadaš (2021).
14 In 2021, new recommendations for the period 2022-2024 were published as well (MoF, 2021). 
15 Government transparency and openness were inherent elements of anticorruption policy, which became a 
very salient issue during the process of Croatian accession to the European Union, one of the crucial prereq-
uisites for the EU membership (see Đurman, 2016).
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80 most transparent, followed by cities (urban type of local units), while municipali-
ties (rural type of local units) proved to be the least transparent (however, with the 
largest discrepancies within the category).16 

The level of openness in the processes of formulating fiscal policy can vary from 
consultative to partnership relations with local governments. In terms of norma-
tive framework, there is a general obligation for public authorities to consult the 
public via e-consultations when drafting acts that affect the interests of the public. 
Since 2013 when the new LRAI was adopted, e-consultations have been legally 
mandatory for all public authorities in all policy areas during the process of draft-
ing laws, bylaws, strategic and planning documents and other acts that affect the 
interests of general public. E-consultations represent an instrument for collecting 
suggestions and opinions from public during regulation process, before a legal act 
or policy document is adopted. After closing an e-consultation, the public author-
ity decides which comments received from the interested public are to be accepted 
and which not.17 In the procedural aspect, e-consultations are mandated to be open 
for public comments for 30 days in general. At the central state level, public 
authorities such as ministries, agencies and other state administrative organiza-
tions conduct e-consultations via the portal eConsultations18, which appears to be 
transparent and user-friendly for participants as well as easily operated on behalf 
of public authorities conducting e-consultations (Đurman, Musa and Koprić, 
2022). Local and regional units, as well as other legal entities with public author-
ity conduct e-consultations via their own websites. After closing an e-consultation 
and analyzing comments, a public authority is supposed to publish a report with 
explanations for non-accepted comments. Since 2013, significant progress, both 
in the number and the quality of conducted e-consultations, has been achieved in 
general (Đurman, 2020: 408-409).

The provision of LRAI on consulting the public allows for additional participatory 
instruments, but does not mandate them. The application of instruments such as 
participatory budgeting is, therefore, facultative and a result of sharing and applying 
good practices. Although participatory budgeting is becoming more popular within 
Croatian local units, only four cities (Pazin, Trogir, Rijeka, Dubrovnik) implement 
this participatory instrument in its “genuine” variant, while others can be described 
as “attempts” at participatory budgeting (Džinić, 2021). Some other successful 
examples of the involvement of the public in creating fiscal policy can be find at the 
local level, but unfortunately, more as an exception. The city of Rijeka provides its 
citizens with opportunities to get engaged in the formulation process of budgetary 
cycle via an educational budgetary game (Proračun(ajme)). Local citizens can also 
take part in planning the distribution of part of the budget via programmes called 
Small communal actions and Local partnership programme. 

16 See: https://www.ijf.hr/en/transparency-2022/. 
17 More on e-consultations in general and in Croatia in: Đurman (2020); Đurman, Musa and Koprić (2022).
18 See: https://esavjetovanja.gov.hr/ECon/Dashboard. 

https://www.ijf.hr/en/transparency-2022/
https://esavjetovanja.gov.hr/ECon/Dashboard
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81From a comparative perspective, according to the International Budget Partner-

ship (IBP, 2019) ranking of budget transparency, in 2019 Croatia was placed 
within the category “sufficient” transparency with score 68 out of 100 (57/100 in 
2017 and 53/100 in 2015). This dimension is measured by using 109 indicators in 
relation to 8 key financial documents. In the second dimension – budget oversight 
(legislative and audit) – the Croatian score is 61 out of 100. With respect to the 
third dimension of the survey – public participation – the Croatian score is far 
more modest (22 out of 100 in 2019). This dimension includes “formal opportuni-
ties offered to the public for meaningful participation in the different stages of the 
budget process. It examines the practices of the central government’s executive, 
the legislature, and the supreme audit institution”. In comparison to other coun-
tries in the region, Croatia scored best in the public participation dimension, while 
in the budget transparency aspect it shares the highest rank with Slovenia.19 

6 �ANALYSIS OF E-CONSULTATIONS IN FISCAL AREA: RESEARCH 
FINDINGS AND DISCUSSION

In this chapter, we compare the data on different aspects of e-consultations con-
ducted by the MF, other TGD and SAO. Analyzed aspects of e-consultations 
include their procedural attributes (number, duration and clarity of e-consulta-
tions), features of interested public involved in the process (number and type of 
participants and comments) and the results of e-consultations (acceptance rate of 
the comments). 

The MF is one of the most regulatory “active” ministries – in general and espe-
cially within the category of TGD – which is reflected in the number of imple-
mented e-consultations. In three-year period (2016-2018) this ministry conducted 
105 e-consultations, while, for instance, the Ministry of State Property conducted 
13, and the Ministry of Defence only 10 e-consultations. Although there is a prob-
lem of inconsistent implementation of e-consultations in all legally mandatory 
situations (in accordance with the LRAI), the frequency of their implementation 
mainly reflects regulatory activity, which depends on the policy area and the type 
of administrative organization. With respect to procedural aspects of e-consulta-
tions, the MF suffers from the same deficiencies as most other SAO. E-consulta-
tions were mostly open less than 30 days, as legally required, and for the majority 
of the acts issued, a full explanation of the goals of the act / its changes was lack-
ing, especially for the bylaws. Besides the duration, clarity is a weak point of the 
e-consultations conducted by the majority of SAO, except some agencies. 

19 In both dimensions, Albania, Bosnia and Herzegovina, Hungary, Macedonia and Serbia are lagging behind 
Croatia and Slovenia. 



PETR
A

 Đ
U

R
M

A
N

, A
N

A
M

A
R

IJA
 M

U
SA

, TER
EZA

 R
O

G
IĆ

 LU
G

A
R

IĆ
:  

TH
E C

H
A

R
A

C
TER

ISTIC
S A

N
D

 EFFEC
TS O

F PU
B

LIC
 PA

RTIC
IPATIO

N
  

IN
 C

R
O

ATIA
N

 E-C
O

N
SU

LTATIO
N

S IN
 FISC

A
L M

ATTER
S

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 71-87 (2023)

82 Table 2
Characteristics of e-consultations conducted by the Ministry of Finance compared 
to other administrative organizations (2016-2018)

Duration 
(average, 

days)

Clarity
(median 

value 1-4)

Number of Acceptance  
rate of 

comments 
(%)

E-consultations Participants Comments

Ministry of 
Finance 19.8 1 105 736 1,543 34.8

Traditional 
governmental 
departments

23.2 1 606 2129 6,016 34.3

State-level 
administrative 
organizations

24.8 1 1,643 13,615 32,906 23.8

Source: Authors based on data collected by Đurman (2019).

Table 3
Characteristics of e-consultations conducted by the Ministry of Finance  
(2016-2020) 

Duration 
(average)

Number of Acceptance rate  
of comments (%)E-consultations Participants Comments

19.1 230 1,285 2,638 29.4
Source: Authors.

In the period from 2016-2018, 736 participants were involved in the e-consulta-
tions conducted by the MF, submitting 1,543 comments.20 In a five-year period 
(2016-2020) the number of participants increased, to 1,285, as did the number of 
comments, to 2,638. An average number of participants per e-consultation con-
ducted by the MF is 7, which is slightly higher than the average for TGD (4.6 
participants). However, compared to other administrative organizations’ func-
tions, the interest of the public within TGD is the lowest, while e-consultations 
conducted by administrative organizations performing social functions are char-
acterized the highest number of participants (13.6 participants per e-consultation) 
(Đurman, 2019: 368), which is in line with our first hypothesis. 

With respect to our second hypothesis on the type of public input, the results sug-
gest that comments submitted to the MF are more informed and in significant 
share submitted by organized and expert stakeholders. As shown in table 4, 
although individuals are the most represented category of participants in the 
e-consultations in general (MF included), in the case of MF, chambers and private 
sector organizations constitute 1/3 of the participants. Chambers and professional 
associations as expert organizations, and private sector organizations as actors 
involved in implementation, are able to provide elaborate and useful comments 

20 The number of participants differs from the number of the comments, because a participant can submit 
more than just one comment.
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83for the respective Ministry. Although 28.6% of comments in the e-consultations of 

the MF are classified as attitudes, which is slightly higher than the average for 
SAO (21.9%), the share of very well-reasoned comments is almost as twice as 
great as in the case of SAO (40.8% in relation to 22.9%). 

Table 4
Characteristics of participants in the e-consultations conducted by the Ministry  
of Finance and state-level administrative organizations (%)

Ministry of Finance State-level administrative 
organizations

Interested public (participants)
Individuals 42.7 50.0
Chambers 16.8 5.9
Private sector organizations 15.6 10.0
CSO 15.2 17.2
Public companies 3.0 6.2
Other 6.7 10.7

Type of comments
Technical 13.6 28.8
Attitudes 28.6 21.9
Reasoning 15 22.1
Very well reasoned 40.8 22.9
Other 2 4.3

Status of comments
Accepted 
  completely
  partially 

34.8
26.6
8.2

23.8
15.7
8.1

Not accepted 32.6 43.5
Noted 32.1 28.1
No response 0.6 4.7

Source: Authors based on data collected by Đurman (2019). 

In addition, there is a correlation between the type of comments and the type of 
participants, as well as between these two variables and the level of administrative 
responsiveness to public input. In general, individuals (physical persons) submit 
most comments categorized as “opinions”, while at the same time they submit the 
least very well-reasoned comments. On the other hand, more organized type of 
participants (state and public sector authorities, CSO, private sector organizations, 
etc.) submit a higher share of well-reasoned comments and fewer opinions. For 
instance, at the level of SAO, 37.4% of comments submitted by the chambers are 
very well-reasoned, 35.8% are technical comments, while only 7.4% are opinions. 
In the case of the MF, chambers are more often involved in the e-consultations 
than in the SAO average (see table 4), providing 67.6% very well-reasoned com-
ments and only 7.7% opinions. 
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84 The type of comments and participants further reflects the responsiveness towards 
public input. In general, administrative organizations more often accept well-rea-
soned, well-informed comments – which they find useful in issuing a regulation – 
than non-supported opinions. Also, comments submitted by organized interests and 
institutions are accepted more often than the comments of individuals (Đurman, 
2020: 81-82). In the case of the MF, the widest share of the submitted comments is 
accepted (34.8%, with 26.6% completely and 8.2% partially accepted), while aver-
age rate of responsiveness for the SAO is 23.8% (15.7% fully accepted comments 
and 8.1% partially accepted). In relation to the average rate of responsiveness for 
the SAO, the level of responsiveness is higher within traditional policy areas – 
34.3%, and the same applies for the MF (34.8%). For comparison, the average rate 
of responsiveness for social-function administrative organizations is 20%. This is 
not in line with our initial hypothesis on lower responsiveness within TGD com-
pared to public services departments, but it can be explained by two factors. The 
first one refers to the significantly well-informed type of public input in the case of 
the MF, which has proven to be crucial factor for explaining the level of adminis-
trative responsiveness. The second reason is related to the level of public interest 
(i.e. the number of participants) which is lower in TGD (slightly higher in the case 
of the MF in relation to other TGD) compared to public services departments. 
Namely, as shown by Đurman (2019), higher numbers of participants and com-
ments negatively affect the level of administrative responsiveness, due to reaching 
a limit with respect to the usefulness of information and resources of the partici-
pants (comments tend to overlap or duplicate).21

7 CONCLUSION 
The aim of this paper was to explore the level, characteristics and effects of 
involving the public in the process of formulating fiscal policy, by analyzing 
e-consultations conducted by the Croatian MF. Our research results revealed three 
interesting findings. First, public interest in participation has been slightly higher 
in the fiscal policy area than in the areas of other TGD, but at the same time lower 
than in social, technical and economy public policy areas which are more directly 
related to citizens’ everyday life and needs. 

Second, public input in the area of fiscal policy is well informed when compared 
to other policy areas. However, the explanation behind this finding is slightly dif-
ferent from our initial theoretical assumption. The higher level of informed public 
input in the fiscal policy area is largely a result of the participation of experts and/
or professional associations and organizations involved in the implementation of 
policy, rather than that of he informed general public, i.e. individuals interested in 
public finances. The MF receives significant share of well-reasoned, expert com-
ments submitted by participants with knowledge and/or practical experience in 
the area of fiscal policy. One third of the participants consists of chambers and 

21 Although it may appear illogical at first, this finding is actually similar to some other empirical findings 
(Schalk, 2015) and is also in accordance with theoretical premises of communication theory on information 
overload of organizations. 
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85private sector organizations which possess the capacities to provide useful inputs 

in the regulation process. 

Third, the level of responsiveness is higher within traditional departments’ poli-
cies, and even higher in the fiscal policy area than the average for TGD, than that 
related to public service departments. As already explained, this is primarily 
related to the characteristics of the interested public involved in the e-consulta-
tions (the type of participants and comments). 

In sum, the research has indicated that the variables such as the type of public and 
the quality of input make a difference when it comes to public participation. It has 
primarily revealed the importance of supported and well-informed inputs as a 
valuable resource for administrative organizations in general, and in the fiscal 
policy area in particular. Additionally, our research has pointed at some deficien-
cies in the e-consultations procedure in general, based on which some practical 
recommendations can be made. On the one hand, procedural aspects of conduct-
ing e-consultations should be improved, especially when it comes to the consist-
ency of the implementation of e-consultations, their duration and clarity, as legally 
mandated by the LRAI, but not always implemented in practice. In addition, 
administrative organizations could rely more on other, optional participatory 
instruments, such as participatory budgeting, educational budgetary games, and 
similar. This could be positively reflected in public interest in participation as well 
as in their knowledge and familiarization with fiscal policy matters.

Finally, it is necessary to point at some methodological limitations of our research. 
The most important research findings are derived from empirical research con-
ducted in a three-year period (2016-2018), and should be upgraded with addi-
tional data from recent years. More longitudinal research would enable more com-
prehensive data to be obtained about e-consultations conducted by the MF, now 
limited in scope. Therefore, our research findings should be taken as tendencies 
which require further research. A study including some other participatory instru-
ments in the fiscal policy area would also be useful in order to formulate more 
well-founded conclusions on public participation in fiscal policy regulation. 

Disclosure statement 
No potential conflict of interest was reported by the authors.
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90 Abstract
The decentralised provision of social services raises concerns about availability 
of services in different geographical areas, particularly in low- and middle-
income countries with weak governance and fiscal redistributive capacities. Yet 
the interconnection of different decentralisation regimes and territorial inequali-
ties in the provision of social services remains underexplored. This article engages 
with one aspect of this puzzle, the implications of the fiscal conditions on exacer-
bating (or overcoming) territorial inequalities in services provision. Using the 
Croatian system of early childhood education and care (data for the 2005-2018 
period) as an empirical lens, the article shows that in the absence of a well-estab-
lished policy and fiscal framework sensitive to regional inequalities in administra-
tive and fiscal capacities, decentralised systems can only institutionalise territo-
rial inequalities in services provision. Next to the legal entitlement to a certain 
service, inter-territorial fiscal equalisation policies are crucial in overcoming 
fragmentation in social rights along territorial lines. 

Keywords: early childhood education and care, decentralisation, devolution, 
local welfare systems, territorial inequalities, fiscal decentralisation, Croatia

1 INTRODUCTION
Following a mainstream subsidiarity discourse that “going local […] is the best 
solution for all problems” (Kazepov and Barberis, 2017: 307), European welfare 
systems have undergone reforms aimed at strengthening local autonomy in the pro-
vision of social services (see, e.g., Ruano and Profiroiu, 2017). Reforms were typi-
cally guided by the idea that decentralisation, that is, the transfer of responsibility 
for defining, financing and providing services to lower levels of government, will 
bring more efficient services that better respond to diverse regional preferences and 
needs (Darby, Muscatelli and Roy, 2003; Neuman, 2005; Bartlett, Maleković and 
Monastiriotis, 2013; Hlepas, 2016), as well as greater accountability and transpar-
ency of governance at the local level (Czike, Krémer and Tausz, 2002). Neverthe-
less, there are certain challenges inherent to decentralisation, such as the risk of 
“institutionalising” territorial disparities in service provision and increasing inequal-
ities in access to social services (Kazepov, 2008; Andreotti, Mingione and Polizzi, 
2012). Concerns about equality have been particularly raised in relation to low- and 
middle-income countries and countries with poor governance and weak mecha-
nisms devoted to equalization of local government fiscal capacities (Rodríguez-
Pose and Ezcurra, 2010; Kyriacou, Muinelo-Gallo and Roca-Sagalés, 2015; Kaz-
epov and Barberis, 2017; Liu, Martinez-Vazquez and Wu, 2017). 

Yet the intersection of different decentralisation regimes and territorial inequalities in 
the provision of social services remains underexplored (cf. Kazepov and Barberis, 
2017; Costa-Font, 2010; Costa-Font and Turati, 2018) and asks for further elaboration. 
This article aims to contribute to this debate, in particular with respect to the implica-
tions of the different fiscal mechanisms and conditions involved in decentralisation on 
the exacerbation (or alleviation) of territorial inequalities in the provision of social 
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91services (see Kazepov and Barberis, 2017). Using the Croatian case as an empirical 

lens, the article explores the patterns and dynamics of early childhood education and 
care (ECEC) services expansion within a strongly devolved system marked by high 
territorial fragmentation and the absence of inter-territorial fiscal equalisation mecha-
nisms. It shows that in the absence of a well-established fiscal framework sensitive to 
regional inequalities in administrative and fiscal capacities, decentralised services can 
only institutionalise territorial inequalities in the provision of social services. 

The contribution to the existing literature is twofold. First, the article contributes to 
the literature on fiscal decentralisation (e.g., Liu, Martinez-Vazquez and Wu, 2017; 
Martinez-Vazquez, Lago-Penas and Sacchi, 2017) by pointing out the importance of 
fiscal equalisation mechanisms for equalising the provision of social services within 
decentralised systems (cf. Kazepov and Barberis, 2017). By building an original 
database covering 556 Croatian local government units (LGUs)1 over the 2005-
2018 period and exploring the patterns of ECEC provision, the article adds to the 
evidence on trends and dynamics of territorial inequalities in service provision in 
systems that did not establish fiscal equalisation mechanisms and whose financing 
largely depends on the local tax base determined by fiscal policy set at the national 
level. While the ECEC institutional framework in Croatia was stable in the last two 
decades (Baran, Dobrotić and Matković, 2011; Dobrotić, Matković and Menger, 
2018), fiscal policy was subject to frequent reforms which affected the disposable 
revenue of LGUs. That allowed exploring whether the change in LGUs’ revenues 
itself translated into (dis)investments in service delivery and the reduction of 
regional inequalities in ECEC provision, or whether there is a need to reform the 
fiscal policy mechanisms involved in decentralisation in the light of the literature 
that points to the importance of inter-territorial fiscal equalization (e.g., Liu, Mar-
tinez-Vazquez and Wu, 2017). Focusing on a single country is beneficial here as it 
allows for the control of the variations in an institutional context and limits the vari-
ations in structural and cultural factors to a minimum, overcoming one of the main 
challenges in cross-country studies on decentralisation (Faguet and Sánchez, 2014). 
At the same time, it retains ample variation in observations from several fiscal pol-
icy reforms in the 2005-2018 period, the 2009-2014 economic crisis and a large 
number of heterogeneous LGUs. Besides, in this way, the article also adds a new 
evidence base to earlier studies published in Croatia, which problematised inequali-
ties in social rights provision produced by the ill-advised policy and fiscal frame-
work involved in decentralisation (for recent findings see, e.g. Dobrotić, 2016; 
Dobrotić, Matković and Menger, 2018; Babić, 2018; Berc, Blažeka Kokorić and 
Opačić, 2019; Babić and Šućur, 2022).2 Yet this is the first study built on panel data 

1 Croatia is administratively divided in 20 counties and the City of Zagreb (regional level), and 127 towns and 
428 municipalities (local government units).
2 Discussing the development of eldercare services in Croatia, Dobrotić (2016: 30) stressed that “’limited 
decentralisation’, that is, the fact that decentralisation of the eldercare function was not accompanied by ade-
quate fiscal decentralisation, contributes to the maintenance of regional inequalities in service coverage”. 
Similar findings in later studies also showed that social benefits and service provision tend to be lower in less 
developed areas (Dobrotić, Matković and Menger, 2018; Babić, 2018; Berc, Blažeka Kokorić and Opačić, 
2019; Babić and Šućur, 2022).
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92 and explicitly connecting funding mechanisms, that is, the fiscal conditions involved 
in the decentralisation, and territorial inequalities in service provision. Second, the 
article contributes to the literature on ECEC systems and developments. It provides 
necessary empirical evidence and insight into the governance-related challenges 
European countries are facing in setting up ECEC entitlements for all children, the 
main goal of an ongoing “global agenda of childcare” (Rostgaard, 2018: 101). It 
points out how reaching the European Union’s ECEC targets3 may be particularly 
challenging in countries with highly decentralised systems operating within the con-
text of large territorial economic disparities, particularly if coupled with vague 
ECEC framework law and a lack of budget transfer mechanisms dedicated to secur-
ing funds for the ECEC function (cf. OECD, 2001; Neuman, 2005; Moss, 2007; 
Kazepov, 2008).

The article starts with a discussion of the effects of decentralisation on territorial 
disparities in the provision of social services, including an overview of the main 
characteristics of the Croatian ECEC system and the policy context within which 
it operates. Based on these insights, an analytical framework is set out, which is 
then applied in the analytical section utilising the empirical evidence on territorial 
patterns of ECEC services development in Croatia to examine the dynamic and 
limits of ECEC expansion within a strongly devolved system characterised by 
high local discretion in ECEC provision and the absence of earmarked mecha-
nisms of inter-territorial fiscal equalisation, coupled with large regional inequali-
ties in the local units’ fiscal and administrative capacity. It concludes by emphasiz-
ing the importance of a well-established policy framework and fiscal system 
(including fiscal equalisation mechanisms) behind decentralised services to ensure 
equal rights for all citizens and overcome the fragmentation of social rights along 
territorial lines.

2 �DECENTRALISATION, TERRITORIAL INEQUALITIES IN THE PROVISION 
OF SOCIAL SERVICES AND THE ECEC SYSTEM IN CROATIA

Kazepov and Barberis (2017) point to the interconnection of different “territorial 
regimes” and the extent of institutionalised territorial disparities in public service 
provision, with underlying regulative mechanisms playing an important role in 
palliating or exacerbating these inequalities. The literature indicates that the 
absence of legal entitlements to certain public services and of inter-territorial fis-
cal equalisation policies, as well as weak governance (particularly inadequate 
coordination between central and local bodies), tend to yield a fragmentation in 
citizenship and social rights along territorial lines (Andreotti, Mingione and 
Polizzi, 2012; Kazepov and Barberies, 2017; Liu, Martinez-Vazquez and Wu, 
2017). The inequalities in social rights may be additionally exacerbated in the 
context of high territorial fragmentation, that is, “a structure of many independent 

3 Barcelona goals target an ECEC enrolment rate of 33% of nursery-age children (0-2) and 90% of kindergar-
ten-age children (from 3 to primary school; European Council, 2002), and the educational target of the Europe 
2020 strategy required an ECEC enrolment rate of 95% of children aged four or older (until they enter primary 
school; European Commission, 2011).
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93units of government with very small populations, and limited public resources and 

management capacity” (Hortas-Rico and Rios, 2020: 963). This raises the risk of 
having many LGUs with limited administrative and fiscal capacities, which strug-
gle to establish and provide services due to both the small economy of scale and 
administrative inefficiencies (e.g., staff costs and overheads multiply across many 
local administrations; Faguet and Sánchez, 2014). 

All these features are to be found in the Croatian system of ECEC governance and 
may pose a significant implementation barrier in service provision to local com-
munities with fewer financial resources (see, e.g. Brennan et al., 2016) and weak 
administrative capacities (Bartlett, Maleković and Monastiriotis, 2013). Namely, 
the ECEC system in Croatia has been devolved since its establishment in the early 
socialist period. Functional decentralisation was followed by financial decentrali-
sation in 1959 when the ECEC funding was fully transferred to the municipal 
level (Iris, 1984), while a legal entitlement to ECEC or fiscal equalisation mecha-
nisms were never established (Baran, Dobrotić and Matković, 2011). Weak cen-
tral state involvement paved the way for the institutionalisation of territorial dis-
parities in ECEC accessibility and affordability (Dobrotić, Matković and Menger, 
2018), which only intensified with the transition from a socialist to a capitalist 
regime. The policy context has changed profoundly since 1990 as local finances 
were reduced, and the territorial organisation became even more fragmented. The 
number of LGUs (towns and municipalities) quintupled from 109 to 556. The 
majority (80%) of LGUs have fewer than 5,000 inhabitants (Koprić, Musa and 
Đulabić, 2016),4 and therefore poor fiscal and administrative capacities are a com-
monplace. As the financing of operational costs and the development of new 
ECEC infrastructure remained exclusively dependent on LGUs and their fiscal 
capacities, large territorial disparities in ECEC provision persisted (Dobrotić, 
Matković and Menger, 2018).

Although the decentralisation literature argues for fiscal autonomy “to ensure 
that financing and expenditure responsibilities are linked at the margin, so that 
local politicians can bear the costs of their decisions” (Darby, Muscatelli and 
Roy, 2003: 8), it also argues for some limits to be imposed on fiscal autonomy 
when it comes to equality of access to public services. Fiscal equalisation  
mechanisms are seen as one of the instruments that may equalise service provi-
sion within the decentralised systems (Kazepov and Barberis, 2017). That is 
particularly important as not all local communities have the same revenue base 
at their disposal. Wealthier communities tend to have better access to resources 
(including more skilled workers), thus, challenging the basic assumptions on 
which decentralization is based (Rodríguez-Pose and Gill, 2004; Lessmann, 2012). 
Hence, although fiscal autonomy can contribute to the accountability of local pol-
icymakers, a guarantee of equal access to quality public services also requires 

4 There is a great variety in population size of LGUs, from 137 to 803,900 residents as of the end of 2017, 
the median standing at 2,826.
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94 some degree of inter-territorial redistribution to provide adequate resources to less 
developed communities (Darby, Muscatelli and Roy, 2003; Rodríguez-Pose and 
Gill, 2004; Liu, Martinez-Vazquez and Wu, 2017). The same is stressed in the 
ECEC literature, which emphasizes that the entitlement to ECEC must be coupled 
with a funding system that enables all children equal access to quality ECEC 
(Moss, 2007). Governance is seen as a critical component of the ECEC system, 
which may importantly affect the availability, affordability and quality of ECEC 
services as well as their efficiency in achieving equity goals (Kagan and Cohen, 
1997, cited in Neuman, 2005). At the EU level, such a framing of both governance 
and funding issues was integrated into the 2019 Council Recommendation on 
High-Quality ECEC systems (Council of the European Union, 2019).

Fiscal equalisation mechanisms have never been introduced into the Croatian 
ECEC system. The 2001 decentralisation reform in Croatia established local 
responsibilities for four public services: primary and secondary education, health-
care, social assistance and fire protection. It was coupled with a fiscal package 
aimed at increasing local revenues by: 1) an increase in the share of personal 
income tax assigned to LGUs; 2) an increase in the fiscal autonomy of LGUs by 
allowing them to collect additional local taxes and surtax;5 3) an earmarked part 
of the personal income tax revenue for the newly decentralised functions;6 and 4) 
an equalization grant for decentralised functions. Moreover, the wage costs for 
most of the newly decentralised functions continued to be further paid from the 
central budget. As the reform covered only the newly decentralised functions and 
the already decentralised ECEC system was not part of the reform package, nei-
ther a funding mechanism nor an obligation for LGUs to provide ECEC was intro-
duced. Still, the ECEC system could have benefited from a higher share of the 
personal income tax being transferred to LGUs or from the autonomy given to 
LGUs to introduce new local taxes (Act on the financing of regional and local 
government units, No. 33/2000; 59/2001). However, the LGUs’ own-tax revenues 
continued to form a small proportion of their total revenues (Jurlina Alibegović, 
2013). Most of the local revenue came from taxes from the resident population 
and businesses (defined at the state level), with more developed areas therefore 
performing better. As a result, LGUs retained low fiscal autonomy and revenue-
raising authority, and the share of local budgets in the consolidated budget of the 
central government and GDP continued to be small (table 1). 

5 New local taxes (e.g., taxes on the use of land or properties) were permitted and the introduction of differ-
ent levels of surtax on income taxes (max 10 to 30%, depending on the size of the municipality/city). LGUs 
have the autonomy to determine their level, however, with maximum tax ceiling rate for each purpose set at 
the national level (Act on the financing of regional and local government units, No. 33/2000; 59/2001). They 
can also charge various fees (e.g., fees for ECEC services). 
6 An additional share of personal income tax was transferred for decentralised functions: 2.9% for primary 
education, 2% for higher education, 2% for social assistance, 2.5% for healthcare and 1% for fire protection 
(Decision on decentralised functions, No. 75/2001). The share increased in 2007 at 3.1%, 2.2%, 2.2%, 3.2% 
and 1.3% respectively (Decision on decentralised functions, No. 143/2006), however, it decreased again in 
2014 at 1.9%, 1.3%, 0.8%, 1% and 1% respectively (Decision on decentralised functions, No. 33/2016). 
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95In the two decades following the 2001 decentralization, the government has 

implemented several reforms affecting the disposable revenues of LGUs (table 1). 
Repeated personal income tax reforms at the national level (2003, 2005, 2008, 
2010, 2013, 2015, 2017) that aimed to decrease the tax burden on labour and 
increase the disposable income for citizens had a secondary effect of unevenly 
reducing this revenue stream for LGUs. Therefore, personal income tax reforms 
have usually been followed by reforms pertaining to the financing of LGUs (in 
2007, 2012, 2015, 2017 and 2018), which resulted in a short-term increase in the 
LGUs’ revenues. Finally, the 2009-2014 crisis severely affected LGU budgets, as 
employment levels (and personal income tax revenues) nosedived (Vukšić, 2014). 
Consequently, the contraction of local revenues was much stronger than the GDP 
change in 2010 and 2011 (table 1). 

Therefore, while the legal framework of and governance setting for a strongly 
devolved ECEC system in Croatia remained stable in the last twenty years, the LGUs’ 
capabilities to improve ECEC provision remained highly dependent on the national 
fiscal policy, where a steady procession of minor reforms affected the level of reve-
nues at the disposal of each LGU in an unpredictable manner. Such exogenous inter-
ventions, together with the 2009-2014 crisis, provide enough variation in local reve-
nues to explore the patterns and limits of ECEC expansion within a devolved system 
underlined by the weak autonomy of LGUs, their heterogeneous fiscal and adminis-
trative capacities and the absence of a fiscal equalisation mechanism. 
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98 3 THE ANALYTICAL FRAMEWORK
This article aims to point out that there are the limits of ECEC development within 
strongly devolved ECEC systems characterised by the absence of a legal entitle-
ment to a regular ECEC program, which operates within: 1) the context of pro-
nounced territorial fragmentation creating unequal fiscal and administrative 
capacities of LGUs; and 2) a fiscal policy framework that does not provide budget 
transfers from the central to the local level dedicated to the ECEC function (i.e. 
lacks a fiscal equalisation mechanism). In particular, it analyses whether and to 
what extent changes in LGUs’ disposable revenue caused by the central state-led 
fiscal reforms affected LGUs’ investments in ECEC. Other ECEC policy elements 
being stable, frequent changes in taxation and financing rules during the observed 
period have affected LGUs’ abilities to tax and spend differently, depending on 
their economic activity, wage structure and sources of income and therefore exog-
enously introducing revenue variation both among and within LGUs. In other 
words, the article examines whether changes (constraints or expansions) in LGUs’ 
fiscal capacity may be associated with changes in ECEC enrolment rates within a 
system that does not oblige LGUs to provide this service and the context of pro-
nounced inequalities in LGU’s fiscal and administrative capacities, which particu-
larly affects underdeveloped areas. The investigated period also allows assess-
ment of the effects of external shocks (i.e. the economic crisis) on resilience/
retrenchment of the local ECEC provision in such a system.

Towns and municipalities (LGUs) are used as a basic unit of analysis. The dataset 
was compiled for the purposes of this article from the institution-level Croatian 
Bureau of Statistics’ education and population reporting and the Ministry of 
Finance’s local budget series. It is organised as a panel covering the 2005-2018 
period for the entire population of 556 LGUs. For each LGU, it contains detailed 
annual information on revenues, budget and consolidated public expenditure for 
ECEC function7, number of children and educators in ECEC, and an estimate of 
the population. As for time-invariant attributes, the official categorisation of 
mountain (85) and island (47) LGUs is applied, as well as the Eurostat degree of 
urbanisation (DEGURBA) category for all the LGUs. Based on our exposition, 
the following variables are considered in the analysis: 

The overall ECEC enrolment rate (0-6) is a key service provision outcome of 
interest. Although enrolment rate indicators are usually monitored separately for 
the nursery (0-2) and kindergarten (3-6) level, the pooled indicator is used in this 
analysis as Croatia has a unified ECEC system, and budgetary expenditures on 
those two programmes are not formally separated and can spill over. 

Total local revenues collected (in fixed 2018 value) is used as an indicator of the 
LGUs’ fiscal capacity at any given year.8 The effect of both the level and change 
in revenues is explored. 

7 As the functional budget breakdown of local government is published in consolidated fashion (including 
publicly owned ECEC facilities) only up to 2015, such consolidated LGU data for the ECEC function for the 
2016-2018 period was provided by the Ministry of Finance.
8 Only the EU transfers to LGUs are not included as they are mostly awarded for highly specific projects at 
the time of their implementation, and none were invested into the ECEC sector until 2018.
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99Share of locally-sourced revenues is applied as a fiscal autonomy indicator of 

LGUs (see Akai and Sakata, 2002), and it excludes state-level equalisation trans-
fers. In addition, the level of surtax on personal income that LGUs are free to 
adjust indicates the commitment of local governments to increasing their revenues 
that may be spent on the ECEC function.

Share of ECEC expenditure in the LGUs’ budget is used as an indicator of LGUs’ 
commitment to investing in ECEC, alongside which is an indicator showing 
whether a town has fiscal responsibility for primary education (34 such towns in 
Croatia) as those might have a greater capacity to govern educational systems, 
including the ECEC system (see, e.g., Rodríguez-Pose and Gill, 2004). 

The model controls for the degree of urbanisation, remote island and mountain 
location as ECEC services are more challenging to establish in areas with a more 
dispersed population, and for the LGUs population size, as efficiency loss might 
emerge due to smaller economies of scale or administrative inefficiencies (see 
Faguet and Sánchez, 2014). Also, the impact of change in the size of the preschool 
population is assessed as capacities might increase due to demographic pressures. 

The analytical strategy is as follows: First, territorial inequalities in the overall 
ECEC enrolment rates, including their changes over the 2006-2018 period, are 
described. Then, the existing relationship between ECEC enrolment rates and budg-
etary commitment to ECEC is plotted against the fiscal capacity of the LGUs (per 
capita). This being established, a pooled OLS regression model is estimated using 
the most recent 2016-2018 data and a full set of fiscal and spatial indicators to iden-
tify those contributing to the established ECEC enrolment rates. Penultimately, to 
fully utilise the panel form, a first difference regression is applied with 2006-2018 
data, with an eye towards the contribution that the changes in revenue (in the prior 
year) and demographic pressure may have had on the change in ECEC enrolment 
rates. In order to check for the resilience of once-established ECEC services to aus-
terity, the effects of revenue growth and cuts are estimated separately. Finally, sev-
eral first difference regressions are deployed to explore the dynamics of ECEC 
investments; that is, how general budget change translates into the ECEC commit-
ment, ECEC budget (per capita and child), and a pupil-educator ratio. 

Some of the data collected were not used in the analysis. Two municipalities with 
fewer than ten children of preschool age are excluded. For the first difference 
analysis of the panel data, LGUs without ECEC capacities in a given year (zero 
children attending) are not included – a total of 2,395 observations (155-204 
LGUs per year), neither are LGUs that established a provision in a given year 
(total of 127 observations). As for the revenue indicator, there were 275 occasions 
on which reported revenues peaked or collapsed in one year by more than 50%, 
only to reverse to the baseline a year after. Observations involving such outlier 
occurrences were omitted from the regression analysis. 
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100 4 ANALYSIS
4.1 �REGIONAL DIFFERENCES IN ECEC ENROLMENT RATES AND THE LGUs’ 

FISCAL CAPACITY
The expansion of the ECEC system in Croatia was slower than in other former 
socialist countries of Central Eastern Europe (cf. figure 1; Stropnik, 1989; Zrinščak, 
2002; TransMonee, 2019). In the 1990s, there was only modest growth in ECEC 
enrolment rates, which mostly emerged due to negative demographic developments 
(Matković and Dobrotić, 2013). A more noticeable increase in ECEC capacities 
reappeared in the 2000s (figure 1), and the overall ECEC enrolment rate increased 
from 31.0% to 46.1% between 2005 and 2018.9 During this period, the ECEC popu-
lation size remained rather stable, but public investment in ECEC increased from 
0.46% to 0.60% of GDP between 2005 and 2009 and levelled off afterwards. 

There is a large variation in ECEC enrolment rates both within the NUTS3 regions 
and particularly between them (cf. Dobrotić, Matković and Menger, 2018). As 
indicated in figure 2, several large areas in northeast and central Croatia have no 
or very sporadic ECEC provision. At the same time, higher ECEC enrolment rates 
are a characteristic of coastal areas and large urban centres (cf. Dobrotić, Matković 
and Menger, 2018 for 0-2 and 3-6 breakdown). ECEC enrolment rates plot (figure 
2) closely resembles the wealth disparities between LGUs (cf. figure 2). 

However, territorial disparities in ECEC enrolment rates, while still high, seem to 
be narrowing, as the population-weighted coefficient of variation steadily declined 
from 0,616 in 2005 to 0,414 in 2018 (figure 1).10 Over the 2005-2018 period, new 
capacities were established in 52 LGUs, and ECEC enrolment rates in several 
hitherto underprovided areas were improved, while the provision declined or 
remained stagnant in several coastal areas (figure 2). 

Figure 3 (left pane) demonstrates a moderate correlation (r = -0,34) between the 
total local revenues collected per capita and ECEC enrolment rates in 2016-2018. 
This association is not evident in high-revenue LGUs, collecting above HRK 5,000 
per capita (r = 0,02, n.s.). Also, almost all LGUs without the ECEC services 
belong to the group of low-revenue LGUs. Yet, there seems to be no association 
between revenues collected and LGUs’ commitment to ECEC (r = -0,05, n.s.), and 
there is considerable variation in LGUs’ ECEC expenditure at all revenue levels, 
particularly among the LGUs with low fiscal capacity (figure 3, right pane). On 
the one hand, 40 towns and municipalities (containing 9.2% of the preschool pop-
ulation) invest more than 15% of their budget in the construction and operation of 
ECEC facilities. On the other hand, 215 small towns and municipalities (account-
ing for 12.4% of the preschool population) invest less than 5% of their budget in 
ECEC. However, most LGUs with moderate-to-high fiscal capacity invest 
between 6 and 14 per cent of their budget in ECEC. 

9 In 2018, nursery-age children (0-2) enrolment rate reached 23.7% and kindergarten-age children (3-6) enrol-
ment rate (regular programs) stood at 61.3%. That still places Croatia among the EU countries with the lowest 
ECEC enrolment rates, particularly for kindergarten-aged children (cf. OECD, 2019).
10 With the exception of the 2009-2012 crisis period when the variation coefficient stagnated at about 0.54-0.55.
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101Figure 1

ECEC enrolment and financing indicators, 2005-2018
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Population size (0-6) (2005=100)

National ECEC enrolment rate (1=100%)

Population-weighed coefficient of variation 
(enrolment rate 0-6)
Total public expenditure on ECEC (% GDP)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: Calculated from Croatian Bureau of Statistics and Ministry of Finances data. Regular 
programs only.

Figure 2
Regional differences in ECEC enrolment rates (0-6), LGUs’ total revenues per 
capita (2018 prices), change in ECEC enrolment rates (0-6) between the 2005-
2007 and 2016-2018, and change in preschool population size (0-6)

(a) ECEC enrolment rate (0-6), 2016-18 average

Under 20% (55)

No ECEC provision (152)
Over 60% (37)
50% - 60% (57)
40% - 50% (66)
30% - 40% (98)
20% - 30% (91)

200 to 300 EUR (94)

Over 800 EUR (88)
500 - 800 EUR (134)
400 - 500 EUR (94)
300 - 400 EUR (146)

(b) LGUs revenues per capita, 2016-18 average

Coverage decreased (40)

No ECEC during the period (142)
Capacity established (49)
Above-average growth (142)
Below-average growth (up to 12%) (158)
Coverage stable (+-2%) (25)

Decreased over 30% (95)

Increase over 5% (111)
Minor change (+-5%) (76)
Decreased 5 - 15% (107)
Decreased 15 - 30% (167)

(c) Change in ECEC enrolment rate (0-6), 2005-07 to 2016-18 (d) Change of preschool population size (0-6), 2005-07 to 2016-18

Source: Calculated from Croatian Bureau of Statistics and Ministry of Finance data. Regular 
programs only.
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102 Figure 3
ECEC enrolment rate and fiscal capacity, and commitment to ECEC and fiscal 
capacity (average, 2016-2018)
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4.2 �CROSS-SECTIONAL EVIDENCE ON FISCAL AND SPATIAL INDICATORS 
CONTRIBUTING TO THE ECEC ENROLMENT RATES 

The pooled linear regression model based on the 2016-2018 data shows that after 
controlling for the size and density of the population as well as fiscal commitment 
indicators, the ECEC enrolment rates are still strongly associated with the LGUs’ 
fiscal capacity – each HRK 1,000 per capita in local revenues is associated with a 3 
percentage point higher ECEC enrolment rate. Therefore, the difference from the 2nd 
to 9th revenue decile (1.91 to 7.25) could account for a 16.1 percentage point differ-
ence in ECEC enrolment rates. Moreover, greater LGU fiscal autonomy contributes 
to higher enrolment rates: the difference from the 2nd to 9th revenue decile (29% to 
77%) could account for a 6.7 percentage point difference in ECEC enrolment rates. 

Apart from the revenues, LGU commitment to investing in ECEC is firmly associ-
ated with ECEC enrolment rates, as a ten percentage point difference in the share  
of ECEC expenditure in an LGU budget (e.g., from 5% to 15%) accounts for a  
13.7 percentage points difference in ECEC enrolment rates. Finally, having author-
ity for running the primary education (currently, most of LGUs with a population 
size over 30,000, and about a third of those with a population size 10-30,000) spill 
over to 7.3 percentage points higher ECEC enrolment rates. 

Population size and density do matter for provision. Fiscal indicators being con-
trolled for, LGUs with too few children to organise an efficient-sized ECEC 
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103facility are still likely to have a lower enrolment rate. Following the model, LGUs 

with fewer than 2,000 residents are likely to have an 8.7 percentage point lower 
enrolment rate than those with over 5,000.11 Also, rural areas have lower ECEC 
enrolment rates than more densely populated LGUs. However, municipalities offi-
cially categorised as mountainous do not have lower ECEC capacities, and on 
islands, ECEC enrolment rates are currently higher than in similar LGUs on the 
mainland (cf. figure 2).

Table 2
Pooled regression model: ECEC enrolment rate (0-6), 2016-2018

Coef. Std. err. (cluster)
Fiscal capacity: revenues per capita (HRK 1,000)  3.02*** (0.39)
Fiscal autonomy: share of local revenues (%)  0.14*** (0.03)
Surtax (%)  0.13 (0.17)
Commitment to ECEC – share in budgetary expenditure (%)  1.37*** (0.20)
LGU authority over primary education (yes)  7.34*** (2.13)
Population size (ref: 2,000-5,000)
  Up to 2,000 -4.14* (1.69)
  Over 5,000  4.54* (1.94)
Degree of urbanisation (DEGURBA) (ref: Cities)
  Towns and suburbs (intermediate) -2.56 (2.66)
  Rural areas (thinly populated) -7.11* (3.14)
Island  8.24** (2.94)
Mountain LGU -0.74 (2.14)
Constant  2.71 (3.97)

N=1,662, groups: 554, R2 =0.440 *p<0.05, **p<0.01, ***p<0.001.

4.3 �ESTIMATING THE EFFECT OF CHANGES IN LGU REVENUES ON ECEC 
ENROLMENT RATES 

Having a panel of fourteen years of data, externally introduced variation in the 
level of LGU revenues caused by frequent changes in local government income 
and taxation rules and the 2009-2014 economic crisis allows for a closer look at 
changes in ECEC enrolment rates. More precisely, it enables us to explore when 
and under which circumstances ECEC enrolment rates change. For that purpose, 
the analysis starts with descriptives of the first differences in ECEC enrolment 
rates. On average, ECEC enrolment rates in LGUs increased by 1.19 percentage 
points per year. Some growth was present in times of both declining and rising 
revenues. However, the increase in ECEC enrolment rates was considerably 
slower after years of considerable reductions in LGUs’ revenue per capita, and 
strongest after years of moderate revenue growth or stability (table 3). 

11 The size of the preschool population at average stands at about 7% of total population, and the optimal ECEC 
facility size, stipulated by the national pedagogical standard, is 340-400.
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104 Table 3
Average change in ECEC enrolment rates, by annual change in LGU revenues per 
capita (fixed prices), 2006-2018

Annual change in revenue per capita 
(fixed prices), HRK

Average annual change in enrolment 
rate in the subsequent year (p.p.)

Decrease >1,000 0.64
Decrease 300-1,000 0.90
Minor change 1.26
Increase 300-1,000 1.45
Increase >1,000 1.00
Total 1.19

Note: Only LGUs with existing ECEC capacity. Outliers excluded.

The net effect of the budgetary change was isolated using a first-difference OLS 
regression (observations clustered by LGUs), allowing the assessment of the 
effect of the budgetary change on change in ECEC enrolment while also control-
ling for pressures related to demographic change (table 4). The first-difference 
regression indicates that an increase in an LGU’s revenues of HRK 1.12 million 
(about 150,000 EUR) led to one child newly enrolled in ECEC. In addition, the 
reductions in LGU revenues, many of which occurred in the 2009-2014 crisis 
period, were not associated with a subsequent reduction in ECEC provision. A 
similar pattern was also identified concerning the indicators related to demo-
graphic trends. An increase in the number of children was followed by an increase 
in ECEC capacities (6.9 places per 10 children increase). However, the decline in 
population size did not lead to a reduction in ECEC enrolment. 

Table 4
First-difference regression on change in ECEC enrolment, 2006-2018

Coef. Std. err.
Change in LGU revenues in the previous year (per million HRK, fixed prices)
  Growth  0.89*** (0.12)
  Decrease -0.08 (0.08)
Change of preschool population size (per child)
  Growth  0.69*** (0.03)
  Decline -0.25 (0.22)
Constant  3.01 (2.16)

N=4,530, clusters: 417, R2=0.36, *p<0.05, **p<0.01, ***p<0.001.

4.4 �ESTIMATING THE EFFECTS OF CHANGE IN LGU BUDGETS ON ECEC 
INVESTMENTS 

Apart from the ECEC enrolment rate, an increase in an LGU disposable budget 
might have led to an increase in other kinds of ECEC investments such as expendi-
ture per child or staffing. The mechanism of such developments was explored via 
four auxiliary first difference specifications, deploying different dependent variables 
(table 5). The change in the ECEC budget per capita (1) is responsive to changes in 
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105the general LGU budget to a similar extent when the LGU budget is both expanding 

and contracting, with an additional HRK 33 being allocated for a HRK 1,000 budg-
etary increase, and HRK 36 being divested for HRK 1,000 of budgetary contraction. 
However, if the share of ECEC expenditure in the local budget is already high, the 
change in the ECEC budget per capita is suppressed downwards. The effect of 
demographic change on the change of the ECEC budget per capita is below the 
threshold of statistical significance, in cases of both demographic contraction and 
expansion. The change in the share of the budget dedicated to ECEC (2) indicates 
the stickiness of ECEC spending. When the LGU budget is contracting, the share of 
an LGU’s ECEC budget grows. However, the share of the budget devoted to ECEC 
usually declines in years of budgetary expansion. These findings (1 and 2) indicate 
that in good fiscal years the ECEC budget grows slower than the LGUs’ budget in 
general, yet, in bad fiscal years the cuts to ECEC services funding are limited. Also, 
population pressure slightly contributes to the change in the proportion of the budget 
dedicated to ECEC.

Table 5
First-difference regression on change in ECEC investment, 2006-2018

 

(1)
Change in 

ECEC budget 
per capita 

(real prices) 
(HRK)

(2)
Change  
in share  

of budget 
dedicated  
to ECEC

(3)
Change in 

ECEC public 
expenditure 
per enrolled 
child (HRK)

(4)
Change  

in a pupil-
educator 

ratio

Change in LGU budget per capita (fixed prices) (000 HRK) 
  Growth   32.63**  -0.45***  1,472**
  Decrease -36.18***   0.48*** -1,821***
Change of preschool population size (%) 
  Growth   1.27   0.04   0.03
  Decline   -2.03  -0.04*
Change in ECEC 
enrolment rate (p.p.)   -433***   0.16***

Change in public 
expenditure per  
enrolled child

-0.00

Commitment to ECEC 
– share in budgetary 
expenditure during 
the previous year (%)

  -9.80***   -520*** -0.00

Constant   96.81***   0.27***  5,076*** -0.35***
R2   0.093 0.027 0.134 0.041
N 4,488 4,488 4,488 4,475

*p<0.05, **p<0.01, ***p<0.001.

Both in times of budget expansion and, in particular, budget contraction, a consid-
erable adjustment happens with respect to public expenditure per enrolled child 
(3). According to the model, one HRK change in the LGU budget per capita is 
associated with about HRK 1.47 increase (if budget is growing) or a HRK 1.82 
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106 decline (if budget is decreasing) in the ECEC public expenditure per enrolled child. 
Moreover, expansion in ECEC enrolment rates contributes to lower investment per 
child, about HRK 436 per one percentage point increase in ECEC enrolment rate, 
if the change in ECEC capacity is not followed by a proportional increase in invest-
ment. However, the change in investment per child is not related to the hiring (or 
dismissal) of ECEC staff, and neither is the LGUs’ commitment to ECEC, as nei-
ther contributes to the change in a pupil-educator ratio (4). Here the change occurs 
only due to a change in the ECEC enrolment rates (increased capacity). This find-
ing points to trade-offs between ECEC quality and accessibility.

5 CONCLUDING DISCUSSION 
This article explored the patterns and dynamics of the development of devolved 
social services provided under the conditions of strong local disparities in the fiscal 
and administrative capacity, coupled with a lack of inter-territorial fiscal equalisa-
tion mechanisms. Using territorial inequalities in the provision of ECEC services in 
Croatia as an empirical lens – a case within which the local governments have a high 
level of discretion in service provision, no service mandate and no earmarked trans-
fers from the central budget – the article shows that the inadequately established 
policy framework and above all the lack of a fiscal system including fiscal equaliza-
tion mechanisms that underpin decentralised services may be an important obstacle 
to providing equal rights to all citizens in the country. In other words, reaching the 
EU’s ECEC targets that ask for high ECEC coverage (especially for older age 
groups) may be particularly challenging in countries with highly decentralised sys-
tems coupled with vague policy frameworks, prone to the institutionalisation of ter-
ritorial inequalities in the provision of social services. Fourteen years of observa-
tional data have provided ample evidence of higher ECEC enrolment rates in local-
ities with higher total revenues and greater fiscal autonomy (i.e. wealthier communi-
ties less dependent on central state transfers), as well as in those that are more com-
mitted to the ECEC function or have the administrative capacity to govern primary 
education. The analysis revealed a slow but steady increase in ECEC enrolment 
rates, followed by a reduction in disparities in ECEC provision among LGUs over 
the 2005-2018 period (in part due to saturation in prosperous regions). However, the 
ECEC expansion is very gradual, territorial disparities are still large, and the EU’s 
ECEC targets are far from being achieved at the national level.

Concerning the role of fiscal policy developments, a robust pattern of ECEC enrol-
ment rates growth was identified in the years following the increase in LGU disposa-
ble revenue. At the same time, already existent ECEC capacities seem to be resilient 
to the budget cuts. However, this growth mechanism does not seem very efficient, as 
in general, only a minor part of the budget growth was invested in ECEC. Conse-
quently, overall revenue growth reduced the share of ECEC expenditures in the local 
budgets. Moreover, in the periods of budget expansion, the ECEC expenditure per 
child was prone to fast growth while the teacher-pupil ratio (seen as a proxy for ECEC 
quality) was not being improved. Conversely, the ECEC system has proved to be 
rather resilient to revenue decline, avoiding a reduction in ECEC enrolment rates via 
two mechanisms: (a) increasing the share of ECEC expenditures in the local budget, 
and (b) taking a cost-cutting route, that is, decreasing the ECEC expenditure per child 
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107and potentially affecting the quality of services being provided. The latter might have 

been instrumental in containing the growth of local ECEC expenditures, although 
those increased from 0.45% to 0.63% GDP in the 2005-2018 period.

While demonstrating a certain resistance of the already established system to 
external shocks, these findings point at the limits of ECEC expansion within a 
policy and institutional setting such as that found in Croatia. First, a sizeable post-
1990 territorial fragmentation gravely limited the administrative and fiscal capac-
ities of many LGUs, particularly in less developed areas of Croatia (see, e.g. 
Koprić and Đulabić, 2018). This is an essential obstacle to higher investments in 
new ECEC capacities with provision being weaker in the smallest municipalities 
and towns, which do not have enough population to organise an efficiently sized 
ECEC facility on their own, indicating the importance of economies of scale (cf. 
Faguet and Sánchez, 2014). At the same time, inter-municipal collaboration in 
joint ECEC services provision in Croatia is rare and, in most cases, inherited from 
the pre-fragmentation period (see Dobrotić, Matković and Menger, 2018). Sec-
ond, the fiscally decentralised ECEC system in Croatia never introduced mecha-
nisms to address the weak fiscal capacity of many LGUs, especially after the 
1990s when the number of LGUs quintupled, resulting in many of them not being 
able to serve basic local needs (see Koprić, Musa and Đulabić, 2016). Equalisa-
tion funds were primarily established to serve newly decentralised functions (pri-
mary and secondary education, healthcare, social assistance and fire protection), 
while ECEC has never become part of this package. Such a setup severely limited 
the development of the ECEC system, particularly in the absence of an obligation 
to dedicate a part of the budget to the ECEC function. Third, the vague ECEC 
framework law inherited from the socialist period has never been the subject of 
comprehensive reform, providing a lot of local discretion in services provision. 
Among other things, a child’s entitlement to the regular ECEC program has never 
been established, leaving this function low among the priorities of many LGUs. 

These findings indicate that it is not decentralisation per se, but the inadequate under-
lying mechanisms and conditions that are likely to contribute to the persistence of 
regional inequalities in ECEC provision. They particularly indicate the importance of 
the regulatory capacity of the state to provide equal rights to all citizens. As shown, 
in highly devolved systems, it is crucial to have a well-established fiscal system to 
achieve territorial equality and efficiency in service provision. As pointed out by 
Rodriguez-Pose and Ezcurra (2010: 639), “positive effects of political decentralisa-
tion on cohesion will be easily counterbalanced by the unequal capacity of regions in 
the core and in the periphery of these countries to make the most of decentralised 
resources, especially in the absence of well-established territorially progressive fiscal 
systems”. Thus, “the regulatory capacity of the nation-state plays a crucial role in 
[…] guaranteeing citizens’ rights independently of the local conditions in which a 
person is embedded” (Andreotti, Mingione and Polizzi, 2012: 1928). 
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112 Abstract
Are economic growth and social expenditure effective in decreasing poverty and 
income inequality in the European Union? We try to provide an answer to this ques-
tion by using a Panel VAR model for the period from 2010 to 2019, using a sample of 
28 European member states plus Norway and Iceland. We find that although both 
economic growth and social expenditure decrease poverty, economic growth is more 
effective at decreasing poverty than social expenditure. However, when it comes to 
income inequality, economic growth seems to increase it, while social expenditure 
seems to lower it. 

Keywords: panel VAR model, poverty, income inequality, economic growth, social 
expenditure, European Union

1 INTRODUCTION
The Euro-crisis that started in 2010 increased the need for addressing the prob-
lems of poverty and income inequality even more than before and the efforts to 
tackle these problems were embedded in the Europe 2020 strategy. This strategy 
aimed at decreasing the number of people living in poverty in Europe by 20 mil-
lion before the year 2020. However, before we reached the end of the decade, the 
European Commission stated that this goal had not been attained and that signifi-
cant efforts were still needed in the fight against poverty and income inequality 
(European Commission, 2022). The Europe 2020 strategy has been supplemented 
and eventually replaced by Agenda 2030 (Becker et al., 2020) and the fight against 
poverty is still ongoing. In addition, according to the European Commission, the 
effects of the economic recovery after the Eurozone crisis were not evenly distrib-
uted among all groups of society (European Commission, 2019). In respect to the 
Covid-19 pandemic crisis that followed in 2020, a study (Fana et al., 2020) showed 
that the government-imposed restrictions intended to mitigate the spread of the 
virus had asymmetrical effects on different groups in society and the most affected 
were those who were the most vulnerable in the first place. 

At the moment of writing this paper the world is facing yet another crisis due to 
the Russian military aggression against Ukraine. The war exacerbated the previ-
ously existing energy crisis, the already disrupted supply chains and triggered 
even higher inflation throughout the world. Because the poor suffer the most from 
these developments there is a growing need for new and innovative social pack-
ages. On the other hand, the fiscal space is shrinking as a result of the expansive 
fiscal policy that took place during the pandemic crisis and due to the inflationary 
pressure on fiscal policy because of the energy crisis. This is why we think it is 
important for policy makers to learn more about the dynamics of fiscal expendi-
ture in reducing poverty and income inequality, particularly the social component 
of fiscal expenditure – social protection benefits. The values of the European 
Union (EU) rest on the foundation of the economic paradigm of the social market 
economy. While ensuring free-market capitalism with fair competition and a 
flourishing industrial economy, social market economies strive for social justice 
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113and a strong welfare state. This is the European Union’s shared vision; although 

the level of social expenditure is different among the member states, they all tend 
to spend a significant share of their budgets on social protection. That makes the 
EU an interesting region for this type of econometric analysis. But which decreases 
poverty and income inequality more – the market or the state? 

Тhe trends of the indicators that measure poverty and income inequality remind us 
that the problem of poverty and inequality persists despite the rising social 
expenditure and economic growth. In our paper we have tried to analyse and com-
pare the effectiveness of social expenditure versus economic growth on reducing 
poverty and income inequality. Our main hypothesis is based on the economic 
theory of market socialism according to which it is the market that creates poverty 
and income inequality while the state corrects them. Our findings show that this is 
partly true: economic growth seems to increase income inequality and social 
expenditure seems to lower it. However, regarding poverty, we were intrigued by 
the results that showed that economic growth seems to be more effective in reduc-
ing poverty than social expenditure.

The problems of poverty and inequality are a big challenge in times of economic 
crisis, pandemics or other economic disruptions tackling them is crucial to the 
stability of the economy, the recovery process and economic growth in the long 
run. In the same time, the key question arises about the constant increases in social 
expenditures, which in the last decade have occupied a significant part of the 
budgets of European economies and whose effectiveness is important in terms of 
both reducing poverty and inequality, and of fiscal sustainability. We use panel 
data for 28 EU countries plus Norway and Iceland for the period from 2010 until 
2019. In this way we cover the period between the Eurozone crisis and the Covid-
19 pandemic crisis. Another contribution of this paper and the reason why we 
cover this period is because the existing literature usually covers the period up to 
the year 2015. It should be noted, that we used a balanced panel and the last pub-
licly available social expenditure data were for the year 2019, and also the follow-
ing year 2020 would have probably shown outlier values for the variables. The 
year 2020 and the following period seem to be unique from the aspect of social 
expenditure and as such should be analysed as a separate period. Nevertheless, 
conclusions drawn from the period following the start of the financial crisis in the 
previous decade will be important for policy makers in this decade and for tack-
ling the crises it has unfortunately brought to us.

The used methodology is a panel VAR model analysis. According to the literature 
review, this methodology has not been previously used for this area of research for 
European countries. The methodology used the most for analysis of this problem 
area is the panel data model. We improve the analysis by employing panel VAR 
techniques because they allow us to take into account the interdependencies of the 
variables both with their past values and among themselves. In addition, panel 
data improve the simple VAR approach because despite analysing the time 
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114 component it now also includes the cross-sectional component in the findings. In 
this way, our contribution in filling the gap in the relevant literature is twofold. 
The paper is unique because for the first time in this area of research we employ a 
panel VAR model, previously unattempted for European countries and secondly, 
we include the latest available data and cover a period of time that has not been 
covered so far. Furthermore, we analyse a unique area of research that will become 
increasingly important in the coming period – especially for the countries in the 
euro area due to the economic, energy, social and security challenges they are 
increasingly facing. This allows us to draw unique conclusions for this period of 
time in the EU and to understand the dynamics between distribution and redistri-
bution in a specific way. It is our expectation that despite stirring up the academic 
debate in the field, the conclusions could eventually help policy makers in tack-
ling the challenging times ahead of us.

The structure of this paper goes as follows: in the first part we present a thorough 
literature review giving the reader a quick overview of what has been done so far 
in the field; the second part explains the methodology; the third part presents an 
overview of the trends of the variables used in the model and other variables cru-
cial for explaining the roots of the problem that is subject to our analysis; the 
fourth part presents the econometric analysis and its results; the fifth part presents 
the robustness checks and we present the concluding remarks in the last and sixth 
part of this paper.

2 LITERATURE REVIEW
We have tried to thoroughly analyse the existing literature in order to systemize the 
used methodology in the field, to determine which period has not been covered in 
the literature and to familiarize ourselves with the empirical findings. Although 
some of the studies show that social expenditure is not efficient in decreasing pov-
erty and income inequality (Nelson, 2013; Bayar and Sasmaz, 2018; Caminada and 
Goudswaard, 2009; Fonayet, Eraso and Sánchez, 2020), most of the studies seem to 
provide evidence of social expenditure effectiveness in respect to poverty and 
income inequality reduction (Dafermos and Papatheodorou, 2010; Mansi et al., 
2020; Bosco and Poggi, 2019; Doina and Viorica, 2017; Sanchez and Perez-Corral, 
2018). We have not found papers that employ the panel VAR model or compare the 
effects of social expenditure versus economic growth on poverty and income ine-
quality reduction in the same model. The most used methodological approach in 
investigating the effects that social expenditure has on poverty and income inequal-
ity reduction, are panel models using OLS estimators. In addition, we found only 
one study that covers the period until 2018, while most studies cover the period until 
2015. We provide the analysis of the relevant literature review below and have sum-
marized the findings in the table at the end of this chapter.

Dafermos and Papatheodorou (2010) use panel data in order to examine the way 
economic growth and social expenditure affect poverty and income inequality for 
14 EU member states for the period from 1994 to 2007. The results of this study 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Valls+Fonayet%2C+Francesc
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Belzunegui+Eraso%2C+%C3%81ngel
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=de+Andr%C3%A9s+S%C3%A1nchez%2C+Jorge
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115show that social expenditure has a significant effect in decreasing poverty and 

income inequality. On the other hand, Nelson (2013) using macro and micro pov-
erty data for 28 EU member states for the period from 1990 to 2008, asks the 
question whether social expenditure helps people in the EU to reach the poverty 
threshold income level. This empirical analysis shows that social expenditure 
rarely manages to accomplish this, meaning that European redistributive mecha-
nisms cannot be characterised as just and effective. 

However, it should be noted that the amount of social expenditure is not always 
enough to ensure effectiveness in tackling poverty and income inequality while 
this ineffectiveness could also be caused by inadequate targeting of the poor 
(World Bank, 2003). Cyrek (2019) analyses the efficacy of social expenditure in 
decreasing poverty and income inequality for the EU member countries for the 
period from 2007 to 2016. The conclusion of this study is that within the crisis 
period the effectiveness of social expenditure declined and that different countries 
show different level of social expenditure effectiveness. The countries in the 
North use social expenditure to target poverty reduction, while the states in the 
South focus more on mitigating income inequality. Similar results have been pre-
viously shown in the 2007 study of Ferrera (2007), according to whom the south-
ern member states are far from successfully handling poverty which to an extent 
is a result of complex cultural and institutional factors as well as of public policy 
that seems to have a high tolerance for long-term poverty and inequality. 

In addition, Andrés-Sánchez, Belzunegui-Eraso and Valls-Fonayet (2020) analyse 
28 EU member states for the period between 2011 and 2015 using deterministic 
and stochastic models. They also conclude that in southern EU member states the 
efficacy of social expenditure is low. Molina-Morales et al. (2014) used panel data 
for 11 years and 27 EU member states, coming to a conclusion that the variables 
economic development, economic freedom and being part of the euro zone best 
predict the extent of social expenditure, meaning that it is political will rather than 
inequality levels that is crucial for higher social expenditure levels. The social 
state model is also relevant when predicting the effectiveness of social expendi-
ture – those states that have the highest levels of social expenditure also employ 
their social expenditure most effectively (De Bonis and Antonelli, 2018).

The literature review shows that the greatest number of studies conclude there is a 
negative correlation between social expenditure on one hand and poverty and 
income inequality on the other. Sanchez and Perez-Corral (2018) who use dynamic 
panel models aiming to analyse the effects from different categories of social 
expenditure concluded that for the period from 2005 to 2014, the highest social 
expenditure effectiveness in the developing European economies was related to 
both health expenditure and social protection, while in the developed European 
economies it was expenditure for social protection. Similar results are produced by 
the study of Cammeraat (2020) who uses OLS and 2SLS regression with data from 
1990 to 2015 and analyses which types of social expenditure result in the largest 
reduction of poverty and income inequality. This study concludes that social 
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116 protection expenditure is most effective when targeted to the most vulnerable part 
of the population. However, economists and policy makers should not forget about 
the importance of equal opportunities, especially for the children growing up in 
poor families; Hidalgo-Hidalgo and Iturbe-Ormaetxe (2018) point out that in the 
long run it is public expenditure for education that is the most effective for the 
wellbeing of the children of poor and uneducated parents. According to Leventi, 
Sutherland and Tasseva (2018) who use microsimulation models the results could 
be dependent on the types of poverty indicators used in the model, but they also 
conclude that social protection expenditure and child related benefits are the most 
effective in tackling poverty. A study using regression analysis for 27 EU member 
countries in 2015 (Doina and Viorica, 2017) comes to the conclusion that of all the 
types of public expenditures, it is social expenditure that is the most effective in 
poverty reduction, followed by public expenditure for health and education. 

Some research indicates that social expenditure has negative correlation with pov-
erty and income inequality without having an effect on economic growth and that 
they are most effective when they are targeted, while non-targeted social expend-
iture, i.e. a universal social protection program, is more effective when tackling 
income inequality (Cammeraat, 2020). Antonelli and De Bonis (2017) conduct an 
analysis with cross section data for the year 2013 for 22 EU member countries, 
using social performance indexes as proxy combining the effects that social 
expenditure has on health, education, unemployment, etc. and conclude that coun-
tries with low social expenditure efficacy have also low results in respect to the 
abovementioned index. Bosco and Poggi (2019) used a dynamic three-level model 
for 26 EU countries for the period from 2008 to 2011 and found that the risk of 
poverty is negatively related to the size of the structural social expenditure. 

Finally, a study using multiple regression analysis and the fixed effect model for 
European and Western Balkan (WB) countries (Albania, North Macedonia, Mon-
tenegro, Bosnia and Serbia) for the period from 2009 to 2018 shows that eco-
nomic growth does have a significant impact on reducing poverty while it is 
shown to have a more significant impact on the EU than in the WB (Mansi et al., 
2020). Different levels of social expenditure effectiveness are also shown in the 
paper of Da Silva and Andrade (2016) who used a nonparametric panel data model 
for the EU-27 countries and covered the period from 2003 to 2013. This study 
suggests that Finland, Hungary and Luxembourg were the most efficient countries 
in reducing poverty via social transfers, whereas Greece, Portugal and Spain were 
the least efficient in the EU-27. Another interesting finding of this study is that 
social transfers were found to be less efficient in the crisis period (2008-2013) and 
“a positive relationship between poverty gains and social transfers exists for val-
ues below 27% of GDP, while above that saturation point, expenditures on social 
transfers describe a situation of total inefficiency”. 

Although the literature mostly concludes there is a negative correlation between 
social expenditure and poverty and income inequality, a part of the research on the 
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117topic indicates that there is a weak link between them or no relationship at all. Such 

is the study of Caminada and Goudswaard (2009) which includes the OECD and 
EU-15 countries and shows that there is no statistically significant relationship 
between social expenditure and poverty reduction. Although they do not find a 
strong relationship between social expenditure and poverty, they did find a statisti-
cally significant relationship between social programs targeted at poor children and 
their families and poverty reduction. Nevertheless, in their 2010 study, Caminada 
and Goudswaard show that if pensions are treated as transfers, there is a strong rela-
tionship between levels of social spending and antipoverty effects of social transfers 
and taxes and that in the EU-15 countries the increase of social transfers by one 
percentage point results in a 0.7 percentage point reduction in poverty. 

In addition, Fonayet, Eraso and Sánchez (2020) using data from the EU-SILC and 
ESSPROS databases for the period from 2007 to 2015 showed that there is a weak 
correlation between social expenditure and poverty and income inequality reduc-
tion which is also dependent on the social state model. However, this study also 
showed that in the EU-15 group there is a statistically significant relationship 
between the social programs targeted at poor children and their families and pov-
erty reduction. Another study that focuses on EU member states from Central and 
Eastern Europe for the period from 2005 to 2014 using a causality analysis did not 
manage to find evidence of causality between social expenditure and poverty 
reduction (Bayar and Sasmaz, 2018). On the other hand, Van Lancker and Van 
Mechelen (2015) show that the social expenditure targeted at the most vulnerable 
citizens has a negative effect on child poverty and they indicate that the universal 
approach to social protection is more successful in reaching its aim. Nevertheless, 
Atkinson (2000) points out that those countries in Europe that have the highest 
social expenditure are also those that show the best results in poverty and inequal-
ity reduction, inferring that “economic and social policies are inseparable”.

The literature review suggests that most of the existing studies in this research 
field provide evidence of social expenditure effectiveness in respect to poverty 
and income inequality reduction. However, the trends of the indicators measuring 
poverty and income inequality remind us that the problem of poverty and inequal-
ity persists despite the rising social expenditure and economic growth, thus mak-
ing the question of their effectiveness still relevant. Due to this fact, it is maybe 
more important for researchers to ask the question of the dynamics between the 
forces of market distribution and government redistribution and the extent of the 
effects in addition to the investigation of the existence of a significant relationship. 
The extent of the effectiveness of social expenditure is important because the pri-
mary aim of social policy is effective redistribution of income and correction of 
market imperfections such as poverty, income inequality and unemployment. 
Understanding the mechanism of redistribution is crucial in choosing the right 
approach to social policy and increasing its effectiveness in the reduction of pov-
erty and income inequality. Table 1 summarises some contributions from the 
reviewed literature.

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Valls+Fonayet%2C+Francesc
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Belzunegui+Eraso%2C+%C3%81ngel
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=de+Andr%C3%A9s+S%C3%A1nchez%2C+Jorge
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120 3 METHODOLOGY
Both economic growth and the welfare state are important factors in decreasing 
poverty and income inequality. Although economic growth is important in moving 
forward the economy and all of its constituents, some form of income redistribu-
tion is crucial for building an equal society (Atkinson, 2015; Piketty, 2014; 
Stiglitz, 2012). The central question of our analysis is to determine to what extent 
social expenditure is effective in poverty and inequality reduction compared to 
economic growth. The literature suggests that so far, for European countries, the 
panel VAR model has not been used to investigate the effectiveness of social 
expenditure on reducing poverty and income inequality, making this paper a 
unique and relevant contribution to the existing strand of literature. It should be 
noted that we have used an external software package for the panel VAR model 
developed by (Abrigo and Love, 2016) for the software package STATA. The 
VAR methodology is often used for analysing the interactions and the effects of 
the economic policies and enables us to detect the effects, the interaction and the 
transmissions of the shocks of important economic policies by using the impulse 
response function. All this is done without the need to include a lot of restrictions 
in the model and enables the data to manifest the mutual dynamics and transmis-
sions among the variables in the model (Petrevski, Trenovski and Tashevska, 
2019). In the VAR models all variables are treated as endogenous and dependent 
in both a static and a dynamic sense and the panel VAR models have the same 
structure as the basic VAR models, although the cross-section component adds a 
new dimension to the model (Canova and Ciccarelli, 2013). 

Because the aim of the study is on the one hand to measure the effects that social 
expenditure as part of public expenditure and an instrument of fiscal policy has on 
macroeconomic phenomena such as poverty and income inequality, but on the 
other hand to compare it with the effects that economic growth has on poverty and 
inequality reduction, we needed a model that does not impose restrictions regard-
ing the endogeneity of the variables. In other words, the change in poverty and 
income inequality levels could be caused by changes in social expenditure, but at 
the same time public and social expenditure could also change due to changes in 
economic growth, poverty, income inequality, etc. Due to this fact, we needed a 
complex model that could include all mutual effects and dependencies between 
the variables and their lagged values. According to Petrevski, Trenovski and 
Tashevska (2019), the biggest advantage of this model is that it allows for a com-
plex analysis of the phenomena without the need to build a complex structure for 
the whole economy. Since the panel VAR model has the same structure as the 
basic VAR model with addition of the cross-section effects by countries, we will 
base our methodology on the common VAR model:

	 AXt = β0 + β1Xt-j + ut� (1)

where Xt represents a vector dependent on its own lagged values and the structural 
shock of ut which are mutually independent. However, the panel VAR model is 
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121different from the basic VAR model because of the cross-section component – in 

this case we use data for 30 EU countries. Following Dees and Guntner (2014), 
the panel VAR equation could be written in the following way:

	 yi,t = vi + A1,i Yt-1 + ... + Aj,iYt-1 + ei,t	 i = 1,…..,N� (2)

where, yi,t represents a (К х 1) vector of endogenous variables for i = 1,….., N; 
 represents a (N * K x 1) vector of yi,t; vi is a vector of the coef-

ficients of the intercept; Aj,i j = 1,…., p , i = 1,….,N is a (K x N * K) matrix of the 
slope coefficients; and ei,t is a  standard errors vector. While the common 
VAR models could be estimated using the OLS estimator, this estimator is biased 
when it comes to using the panel VAR methodology which is why the literature 
recommends the usage of the GMM estimator (Hsiao, 2003). As previously men-
tioned, in this study we use the STATA 13 packet commands developed by Abrigo 
and Love (2016) who use the GMM estimator for calculating the panel VAR model.

The reviewed literature suggests that the most used variables in the models which 
measure the effectiveness of social expenditure on reducing poverty and income 
inequality are the variables: Social expenditure as percentage of GDP; Social 
expenditure per capita; Gini coefficient; the 80/20 ratio; At risk of poverty and 
social exclusion rate; Number of people living with incomes below the poverty line; 
and GDP per capita. In our model we employ the following variables: 1) Social 
protection benefits per capita; 2) At risk of poverty and social exclusion rate; 3) 
Gini coefficient; 4) GDP per capita. At the moment of writing this paper, the data 
were available online in the Eurostat database and cover the period after the start of 
the economic crisis in Europe, starting from the year 2010 until the latest available 
data at the moment of writing this paper, the year 2019. Most of the literature 
analyses the period before the crisis or until the year 2015, making this another 
important contribution to the existing strand of literature. We have not used data for 
the year 2020 due to two reasons. One reason is that the data for social benefits per 
capita are made available within a two-year lag and the other variables were also 
not available for all the countries in the sample, when our intention was to build a 
balanced panel. The other reason is that the year 2020 was marked by unusual 
characteristics and disruptions due to the Covid-19 pandemic crisis. The earliest 
available data that were balanced data are for the year 2010. The countries included 
in the sample are the 28 EU member countries plus Norway and Iceland which are 
not members but belong to the European economic zone and are a good example of 
a Nordic social model. It should be mentioned that the United Kingdom is still a 
member state for the analysed period and is included in the sample.

4 VARIABLES TRENDS ANALYSIS
The data source for the sample used in the econometric analysis of this study is the 
Eurostat database. Having in mind the research hypothesis we have used the fol-
lowing variables in the model: 1) At risk of poverty and social exclusion – this 
indicator is chosen as the poverty variable in the model because it involves all its 
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122 sub-categories such as people at risk of poverty, people who are severely deprived 
and people who live in households with very low work intensity, but it counts 
persons only once even if they are present in several sub-categories; it is also the 
main indicator in the Europe 2020 Strategy. The data source related to the income 
data, social inclusion and the standard of living within the Eurostat database is the 
EU-Statistics on Income and Living Conditions (EU-SILC)1 database that includes 
the group of indicators. The main indicator of this database is the one we used in 
the model – People at risk of poverty or social exclusion (% of total population / 
3-year change in pp). Other indicators within the group are: People at risk of pov-
erty after social transfers (% total population / 3-year change in pp) – The indica-
tor measures persons with an equalised disposable income below the risk-of-pov-
erty threshold, which is set at 60% of the national median equalised disposable 
income (after social transfers); Severely materially deprived people (% total popu-
lation / 3 year change in pp) – Severely materially deprived persons have living 
conditions severely constrained by a lack of resources. They experience at least 4 
out of the 9 following deprivations, items relating to the “economic strain and 
durables” dimension of their household; they cannot afford to: i) pay rent or utility 
bills, ii) keep the home adequately warm, iii) face unexpected expenses, iv) eat 
meat, fish or a protein equivalent every second day, v) take a week’s holiday away 
from home, vi) run a car, vii) have a washing machine, viii) have a color TV, or ix) 
own a telephone; and People living in households with very low work intensity (% 
of population aged 0-59 / 3 year change in pp) – People living in households with 
very low work intensity are people aged 0-59 living in households where the 
adults (aged 18-59) worked less than 20% of their total work potential during the 
past year. Students are excluded. 2) Gini coefficient – we chose this indicator for 
the income inequality variable due to its availability for the sample period and 
because it indicates the pre-redistribution inequality levels. It is a common indica-
tor in the literature for measuring inequality and ensures comparable results 
among different papers. The Gini coefficient takes values from 0 to 100. A Gini 
coefficient at value zero would mean that all constituents in the economy have 
exactly the same level of income, while a coefficient at a value of one hundred 
would mean that only one constituent gets all the income in the economy. Another 
indicator that measures income inequality is the 80/20 ratio, which puts into a 
ratio the income of the poorest 20% of the income distribution and the income of 
the richest 20% of the income distribution. In the attempt to build a balanced 
panel, the ratio 80/20 has not been available for the analysed period, but if this is 
no longer the case in the future it could be used in further research in order to 
check the results of the study. 3) Social protection benefits per capita – We have 
used this indicator for the variable representing social expenditure because it 
entails all types of social benefits at once. The indicator entails the following ben-
efits by the function of social protection: Sickness/Health care; Disability; Old 
age; Survivors; Family/children; Unemployment; Housing; and Social exclusion 
not elsewhere classified. It should be noted that the indicator we use does not 

1 More on the following link: Poverty and social exclusion (tipspo) (europa.eu) (Accessed at 1 May 2022).

https://ec.europa.eu/eurostat/cache/metadata/en/tipspo_esms.htm
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123include pensions, but it does include old-age related benefits. We used the per 

capita indicator for social protection benefits so we could eliminate the differences 
in country size and population numbers. The data are available online at the group 
of indicators ESSPROS – European System of integrated Social Protection Statis-
tics.2 Besides the social protection benefits, the total social expenditure includes 
the administration costs and other expenditure. It should be noted that when we 
use the term social expenditure in this paper, we refer only to the social protection 
benefits as they are described by this indicator. The indicator is expressed in cur-
rent prices. 4) GDP per capita – The variable economic growth is introduced in 
the model by using data for the per capita indicator in order to eliminate the effects 
from the size of the economy and the population numbers and in order for it to be 
somewhat comparable with the Social protection benefits per capita indicator. It 
should be noted that this indicator represents an index, i.e. it is calculated as the 
percentage of EU 27 (from 2020) total per capita (based on million euro, EU 27 
from 2020), in current prices.

The trends of the variables can inform the researchers on what the crucial ques-
tions are, those that need to be addressed regarding the phenomena they describe. 
As can be seen from graph 1.1. below, the at risk of poverty and social exclusion 
rate has only slightly declined in the last decade by approximately 3 percentage 
points and the trend line appears to be almost flat. This trend is even more intrigu-
ing when the trends of the other variables are taken into consideration. Social 
protection benefits per capita have been on the rise in the last decade. Graph 1.2. 
shows the average value of the indicator for the countries included in the sample 
for each year. The data show an approximately 23% increase in the average value 
of this indicator. The GDP per capita has been constantly increasing for the ana-
lysed period as well, while at the same time the Gini coefficient has also increased, 
which can be an indication of an un-inclusive growth. It is interesting to notice 
that the income inequality trend seems to have a cyclic pattern on a first glance, 
which is in line with the Kuznets curve hypothesis. Graph 1.5. and 1.6. show two 
other interesting poverty-related indicators. The impact of social transfers shows 
the reduction in percentage of the risk of the poverty rate, due to social transfers 
(calculated comparing at-risk-of poverty rates before social transfers with those 
after transfers; pensions are not considered as social transfers in these calcula-
tions). This indicator is also based on the EU-SILC database (statistics on income, 
social inclusion and living conditions). From graph 1.5. below it is clear that the 
impact of the social transfers on poverty reduction has declined in the last decade 
on average in the analysed countries. Another indicator presented in graph 1.6. is 
the number of people with an equivalised disposable income below the risk-of-
poverty threshold, which is set at 60% of the national median equivalised dispos-
able income (after social transfers).

2 More on the following link: Social protection (spr) (europa.eu) (Accessed at 1 May 2022).

https://ec.europa.eu/eurostat/cache/metadata/en/spr_esms.htm
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124 Graph 1
EU averages of the variables used in the model and other poverty related indicators

G1.1. �At risk of poverty and social  
exclusion rate in EU (%)

G1.2. �Social protection benefits per capita  
in EU (thousands of EUR)
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125Graph 2

Average impact of social transfers for the period 2010-2019 (%)
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Source: Eurostat database (Accessed 1 May 2022) and authors’ calculations.

Graph 2 presents the average impact of social transfers for the period 2010-2019 
(calculated as the average from each year’s impact). The countries where social 
transfers have the highest impact on reducing poverty are the following: Ireland, 
Norway, Iceland, Finland and Denmark. On the other hand, social transfers have 
the lowest impact in Greece, Romania, Italy, Bulgaria and Portugal. This graph 
suggests that older EU member states that are located in the North of the continent 
seem to have better performance of social transfers, while newer member states 
that are located in the South seem to have lower social expenditure effectiveness, 
with some exceptions. In the same time, it should be noted that the countries that 
have the highest impact are also the countries which have the highest social ben-
efits per capita, while it seems that the countries with the lowest impact are the 
countries which have the lowest social benefits per capita. 

Graph 3 shows the change in the Gini coefficient per country in the year 2019 
compared to the year 2010. The highest rise in inequality can be noticed in Bul-
garia, Luxembourg, Hungary, Netherlands and Sweden. It seems that the change 
in poverty has been even greater, with the highest increase in Estonia, Germany, 
Netherlands, Luxembourg and Sweden all of which are highly developed econo-
mies (graph 4).
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126 Graph 3
Change in Gini coefficient per country, 2019-2010 (p.p.)
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Source: Eurostat database (Accessed 1 May 2022) and authors’ calculations.

Graph 4
Change in poverty after social transfers per country, 2019-2010 (p.p.)
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Source: Eurostat database (Accessed 1 May 2022) and authors’ calculations.

Table 2 shows the descriptive statistics of the variables used in the econometric 
model and table 3 shows the correlation between the variables before their transfor-
mations. This is the first glance of the data and it is interesting to notice that there is 
a negative correlation between social protection benefits and poverty and income 
inequality. This may be the case because poor and unequal countries have lower 
social expenditure in general or it can be a consequence of social expenditure effec-
tiveness. In addition, social protection benefits per capita and GDP per capita are 
positively correlated but we do not know if it is because richer countries have higher 
social expenditure in general or because social expenditure might have a positive 
impact on economic growth. As expected, poverty and income inequality are also 
positively correlated meaning that they move in the same direction. Lastly, GDP per 



IVA
N

A
 V

ELK
O

V
SK

A
, B

O
R

C
E TR

EN
O

V
SK

I: EC
O

N
O

M
IC

 G
R

O
W

TH
 O

R
 SO

C
IA

L 
EX

PEN
D

ITU
R

E: W
H

AT IS M
O

R
E EFFEC

TIV
E IN

 D
EC

R
EA

SIN
G

 PO
V

ERTY
  

A
N

D
 IN

C
O

M
E IN

EQ
U

A
LITY

 IN
 TH

E EU
R

O
PEA

N
 U

N
IO

N
 – A

 PA
N

EL VA
R

 A
PPR

O
A

C
H

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 111-142 (2023)
127capita is negatively correlated to both poverty and income inequality, but the reason 

for this could be because poor and unequal societies have lower economic growth or 
because richer countries have lower poverty and inequality in general. 

Table 2
Descriptive statistics

Variable Obs. Mean Std. dev. Min Max
SPE 300 7,426 5,331.1 879.2 22,329.1
PVR 300     23   7.4 10.7 49.3
INQ 300     29   3.9 20.9 40.8
GDP 300 107 70 20.3 336

Source: Authors’ calculation using STATA 13.

Table 3
Correlation between variables (before transformation)

SPE PVR INQ GDP
SPE   1   –   – –
PVR -0.59   1   – –
INQ -0.44  0.76   1 –
GDP  0.94 -0.56 -0.41 1

Source: Authors’ calculation using STATA 13.

The group of graphs 5 represent the scatterplots of the variables used in the model 
in order to get a sense of the relationship between them. From the scatterplots of 
the data set it seems that both GDP and social expenditure are correlated with a 
decrease in poverty and income inequality. However, graph 5.3. shows a very 
strong correlation between GDP per capita and the level of social expenditure. Is 
this because richer countries tend to have a strong welfare state or is it because 
countries with strong welfare state have better economic prospects?

Before we continue with the econometric analysis, we close this chapter with the 
following indication: the decade after the start of the eurozone crisis is a period of 
economic growth and rising social protection benefits, but it has not resulted in 
significant reduction of poverty and income inequality.
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128 Graph 5
Scatterplot of the variables used in the model

5.1. Social protection expenditure per  
capita (EUR) and inequality (Gini coefficient)

5.2. Social protection expenditure  
per capita (EUR) and poverty rate (%)
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5 EMPIRICAL ANALYSIS
For the purpose of measuring the effects that social expenditure and economic 
growth have on poverty and income inequality and to test the main hypothesis of 
this study by employing the panel VAR model, we used the following equation 
(Vidangos, 2009):

	 Yit = Yit-1 A1 + Yit-2 A2 + ... + Yit-p+1 Ap-1 + Yit-p Ap + XitB + ui + eit� (3)
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129where i  (1,2,…, N), t  (1,2,…, Ti), and Yit = (SPEit, PVRit, INQit, GDPit) as a vector 

of endogenous variables for each country i and time period t, where i = 1,..., 30 for 
each country used in the sample and t = 2010,..., 2019 for the yearly data used in 
the sample covering the period after the start of the eurozone crisis and before the 
start of the Covid-19 pandemic crisis. 

Furthermore, in the model we used the transformed variables, i.e. the first differ-
ence of the logarithm of the social protection benefits per capita (dlogSPE), the 
first difference of the indicator that measures the people who are at risk of poverty 
and social exclusion (dPVR), the first difference of the Gini coefficient (dINQ) and 
the first difference of the logarithm of the GDP per capita (dlogGDP). The trans-
formation of the variables was performed because the data were not stationary at 
level and the variables social protection benefits per capita and the gross domestic 
product per capita were expressed in absolute values. 

We calculate the results of this model and check the robustness of the results in the 
next chapter.

The ordering of variables within the model (SPE PVR INQ GDP) was chosen due 
to the economic logic it follows; the main hypothesis of our study is that social 
protection benefits should decrease the poverty level, which should decrease the 
income inequality and ultimately have a positive impact on economic growth. 
This is the case if the social protection benefits are effective. Also, when the 
income at the lower end of the income distribution increases it should result in 
income inequality decline. Ultimately, a decrease in poverty and income inequal-
ity should have a positive impact on economic growth through various economic, 
political and social channels (Piketty, 2014).

The VAR analysis enables us to see beyond the one-sided effect, i.e. we also ana-
lyse the effects that each variable has on all the other variables. In this way we can 
also identify the effects of economic growth on poverty and income inequality. 
That being said, we must indicate that a different order of the variables gave more 
or less the same results and did not affect the conclusion at all.

Before we utilised the panel VAR model, we made sure to test the stationarity of 
the variables used in the model. In order to do that we used the Harris-Tzavalis 
(1999) stationarity tests and the Levin, Lin and Chu test (2002). The variables are 
not stationary at level, but they become stationary at first difference which is why 
we used the first differences of the variables in the model. 

Taking into consideration that all the variables have consistent arithmetic mean 
and variance throughout the analysed period, the next step was to test the data for 
both heteroscedasticity and autocorrelation because panel data entail both the 
cross section and the time component. We applied the Wooldridge (2002) test for 
autocorrelation and according to the result (Prob > F = 0.1488) we concluded that 
the sample has no autocorrelation. 
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130 Furthermore, we applied the Frees (2004) test for cross sectional dependence 
which is adequate for data with small T and large N, as in our case (De Hoyos and 
Sarafidis, 2006). According to the result (0.562) we concluded that the sample has 
no heteroscedasticity. 

Due to the fact that panel VAR models give results for the relationship between all 
endogenous variables and their lagged variables and the lagged variables of all 
other variables included in the model, we should proceed to determine the lag 
length of these variables. According to Andrews and Lu (2001), the panel VAR 
model is best fitted when it has the lowest values for MBIC, MAIC and MQIC.  
In our model, this is the case for the second time lag, which is why we used two 
time-lags in the model. We continue the analysis by calculating the panel VAR 
model, which has shown to be stable as per the results of the pVAR stability tests. 

The results of the panel VAR model show three statistically significant slope coef-
ficients in three different equations (table A1, appendix).

The first one is in the first equation where the endogenous variable is the first dif-
ference of the logarithm of the social protection benefits per capita (dlogSPE). In 
this equation the poverty indicator (dPVR) is statistically significant in explaining 
the change in social expenditure and shows a positive relationship. In the second 
equation where the endogenous variable is the first difference of the poverty indi-
cator, the variable GDP per capita is statistically significant and shows a negative 
relationship with poverty. In the third equation where the endogenous variable is 
the first difference of the Gini coefficient (dINQ), the variable GDP per capita is 
again statistically significant and shows a negative relationship with income ine-
quality. In the fourth and last equation, where the first difference of the logarithm 
of the GDP per capita (dlogGDP) is the endogenous variable, there are no statisti-
cally significant coefficients. 

In addition, we calculated the Wald test for panel Granger causality and we notice 
that the trends of the variable GDP per capita predict the trends of both the varia-
bles PVR and INQ, i.e. the poverty indicator and the Gini coefficient measuring 
income inequality (table A2, appendix).

As it can be seen on graph 6, the shock in the GDP per capita results in a short-
term increase in income inequality and a short-term decline in poverty. In addi-
tion, the shock in the social expenditure results in declines in both income inequal-
ity and poverty. To conclude, the results suggest that social expenditure has an 
impact on decreasing inequality contrary to the effect that economic growth has. 
In respect to poverty reduction, the opposite is true – it seems that economic 
growth has a stronger impact than social expenditure. It should be noted that the 
variance decomposition results (available upon request) showed that the impact of 
the independent variables in explaining the dependent variable in all equations 
does not seem to increase significantly over time.



IVA
N

A
 V

ELK
O

V
SK

A
, B

O
R

C
E TR

EN
O

V
SK

I: EC
O

N
O

M
IC

 G
R

O
W

TH
 O

R
 SO

C
IA

L 
EX

PEN
D

ITU
R

E: W
H

AT IS M
O

R
E EFFEC

TIV
E IN

 D
EC

R
EA

SIN
G

 PO
V

ERTY
  

A
N

D
 IN

C
O

M
E IN

EQ
U

A
LITY

 IN
 TH

E EU
R

O
PEA

N
 U

N
IO

N
 – A

 PA
N

EL VA
R

 A
PPR

O
A

C
H

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (1) 111-142 (2023)
131Graph 6

Impulse response function using variables from model 1
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6 ROBUSTNESS CHECKS
Robustness checks are important in order to test the strength of the results obtained 
in the original panel VAR model presented in the previous chapter. Due to this, we 
also calculated two other models, which have the following ordering of the vari-
ables: 

Model 2: SPE PVR GDP, and 
Model 3: SPE INQ GDP,

i.e. we checked the originally obtained results by dropping the variables INQ and 
PVR respectively thus isolating the effects that social expenditure and economic 
growth have on poverty and inequality separately.

In order to test the results we got from calculating model 1 in this study, we proceed 
to the calculation of model 2 and model 3. Model 2 is different from the original 
model 1 in this paper because the variable INQ is dropped and model 3 is different 
from the original model 1 in this paper because the variable PVR is dropped. It 
should be noted that we have also performed tests for autocorrelation, heterosce-
dasticity and pVAR stability and these are available upon request. The results for 
model 2 show that GDP per capita is statistically significant in explaining the 
change in poverty and shows a negative relationship (table A3, appendix). These 
results are confirmed by the panel Granger causality test as presented in table A4 in 
the appendix. The impulse response function shows that the shock in GDP results 
in a short-term decline in poverty, which is larger than the impact that social 
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132 expenditure has on the reduction of poverty. This is in line with the finding of the 
original model in this paper. The results of variance decomposition (available upon 
request) confirm that there is only a short-term effect, because the independent 
variables do not get stronger in explaining the dependent variable over time.

Graph 7
Impulse response function using variables from model 2
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The results for model 3 show that GDP per capita is statistically significant in 
explaining the change in income inequality and shows a positive relationship 
(table A5, appendix). These results are confirmed by the panel Granger causality 
test as presented in table A6 in the appendix. The impulse response function shows 
that the shock in GDP results in a short-term increase in income inequality, while 
social expenditure shocks result in a short-term decline in income inequality 
(graph 7). The variance decomposition results (available upon request) confirmed 
that the impact of the independent variables in explaining the dependent variable 
in all equations remains short-term.

Summarizing the results from the original model and the models 2 and 3 that we 
used for the robustness checks, we could say that they are complementary in explain-
ing the dilemma of this study. They lead us to conclude that economic growth is 
effective in decreasing poverty but is not effective in decreasing income inequality. 
On the other hand, social expenditure is less effective in decreasing poverty than 
economic growth, but is more effective in decreasing income inequality.
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133Graph 8

Impulse response function using variables from model 3
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7 CONCLUSION
In this study, we have analysed the effectiveness of social protection benefits in 
decreasing poverty and income inequality versus the effectiveness of economic 
growth in decreasing poverty and income inequality in the EU. For this purpose, we 
have employed a panel VAR model, which has not been used in the relevant litera-
ture for investigating this topic so far. The countries included in the sample are the 
28 EU member countries (the United Kingdom was still an EU member state at that 
time) plus Norway and Iceland. In addition, the period that was subject to our analy-
sis (from 2010 until 2019) has not been covered by the existing literature. 

Before we continue with summarising the conclusions of this study, it should be 
noted that this analysis faced two important limitations that could be potentially 
overcome in the future. Firstly, it would be beneficial to utilize a lengthier time 
series, either retrospective if older data are made available or beyond the point of 
2019, when the data are available in the future. A longer time series would be also 
valuable when trying to section the data by different social models or different 
subsets of countries (e.g., new versus old member states) without losing degrees 
of freedom. Secondly, we would suggest using some different measures of ine-
quality and poverty such as the 80/20 ratio or the share of the bottom 10% of the 
income distribution, as they were unavailable at the moment of writing this paper, 
but could be beneficial in strengthening the robustness checks. 
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134 The literature review helped us position our paper in the relevant strand of litera-
ture in respect to the topic of effectiveness of social expenditure in decreasing 
poverty and income inequality in the EU. The study utilizes a methodology for 
investigating this topic in European countries rarely used and covers a period in 
time that has not been discussed in many papers. The analysis of the variables’ 
trends has given us a direct insight in the data and helped us formulate the research 
questions. Why was there no significant decrease in poverty and income inequal-
ity in the EU in the last decade while the economy grew and social expenditure 
was constantly rising? Does the market or the state contribute the most to a decline 
in poverty and income inequality?

Analysing the effects that social expenditure and economic growth have on reduc-
ing poverty and income inequality we found the following results. Economic 
growth does improve the wellbeing of the most vulnerable people in the society 
and decreases poverty, however in the same time it also increases income inequal-
ity. That being said, can we characterise European growth as inclusive? The 
answer is partly positive because it seems that economic growth in Europe does 
help those at the bottom of the income distribution. However, at the same time it 
increases the gap between the poorest and the richest. The tide raises all boats but 
more those at the top. Having in mind the high poverty rates, these findings pose 
the following question for further research: is it possible to solve poverty without 
significantly improving income inequality?

On the other hand, the results of our study show that social expenditure has a 
lesser impact on poverty than economic growth. However, when it comes to 
income inequality, social expenditure seems to play a significant role in decreas-
ing it, while economic growth seems to play a role in increasing it. This brings us 
to the question: how can social expenditure be reformed in order to generate a 
stronger decline in poverty and how can economic growth be made more inclusive 
in Europe so it does not exacerbate inequality? 

Our results indicate that the distributive market mechanisms in the European 
Union appear to be stronger than the redistributive government mechanisms. The 
small decline in poverty during the analysed period was triggered by economic 
growth much more than by social expenditure. Economic growth also triggers 
income inequality, while social expenditure seems to lower it. If the European 
growth had been more inclusive and if social protection benefits had been more 
effective in decreasing poverty, we would have probably not seen the stagnation 
in income inequality and the high poverty rates in the decade before the pandemic 
crisis and the consequent economic crisis and the economy would have been more 
resilient to the challenges of today. Economic growth has already had a significant 
effect on reducing poverty but not enough for the stubborn poverty rate to decline 
in the long term. Notwithstanding the high levels of social expenditure, the desid-
erated effects still seem to be wanting. This is an indication that it might be time 
for rethinking the welfare state in Europe. 
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135Going further, the focus should be on making economic growth more inclusive 

meaning that besides increasing economic output, countries should pay more 
attention to structural economic reforms, investing in human capital and techno-
logical innovation and enhancing infrastructure in lagging and poor regions. In 
addition, the latest crises show us that effective social protection is extremely 
important for the mitigation of social and economic impact. Rethinking the wel-
fare state in a fiscally sustainable and effective way that results in significant 
decreases in poverty is the way to go forward. A carefully and sustainably designed 
social safety net would not only provide safety for the direct beneficiaries but 
would act as a cushion for the European economy as a whole, helping Europe 
navigate easily through turbulent economic periods in the future.
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139APPENDIX

Table A1
pVAR results for model 1

Panel vector autoregression
GMM Estimation
Initial weight matrix: Identity
GMM weight matrix: Robust
No. of obs. = 180
No. of panels = 30
Ave. no. of T = 6,000
Variables Coef. Std. err. z P>|z| [95% Conf. interval]

dlogSPE
dlogSPE L1 -0.22 0.24 -0.93 0.35   -0.69   0.24
dlogSPE L2 -0.20 0.15 -1.29 0.19   -0.50   0.10
dPVR L1   0.00 0.00   1.97 0.04   0.00   0.01
dPVR L2   0.00 0.00   0.56 0.57   -0.00   0.00
dINQ L1   0.00 0.00 -1.21 0.22   -0.01   0.00
dINQ L2   0.00 0.00 -1.56 0.11   -0.01   0.00
dlogGDP L1   0.09 0.17   0.54 0.59   -0.24   0.42
dlogGDP L2   0.07 0.10   0.65 0.51   -0.14   0.28

dPVR
dlogSPE L1 -3.49 8.51 -0.41 0.68 -20.19 13.20
dlogSPE L2 -0.18 4.66 -0.04 0.96   -9.33   8.96
dPVR L1   0.05 0.19   0.29 0.77   -0.32   0.44
dPVR L2   0.02 0.09   0.22 0.82   -0.16   0.20
dINQ L1   0.01 0.24   0.07 0.94   -0.46   0.50
dINQ L2   0.16 0.15   1.09 0.27   -0.13   0.47
dlogGDP L1 -5.88 4.02 -1.46 0.14 -13.77   2.01
dlogGDP L2 -7.87 3.01 -2.61 0.00 -13.78  -1.97

dINQ
dlogSPE L1 -5.99 5.90 -1.01 0.31 -17.56   5.58
dlogSPE L2 -5.90 4.42 -1.33 0.18 -14.58   2.77
dPVR L1   0.19 0.14   1.38 0.16   -0.08   0.47
dPVR L2   0.12 0.07   1.70 0.08   -0.01   0.26
dINQ L1 -0.17 0.16 -1.07 0.28   -0.50   0.14
dINQ L2 -0.03 0.15 -0.24 0.81   -0.33   0.26
dlogGDP L1 -2.18 3.18 -0.68 0.49   -8.42   4.06
dlogGDP L2   8.04 2.57   3.12 0.00   2.99 13.09

dlogGDP
dlogSPE L1 0.01 0.26   0.07 0.94 -0.50   0.54
dlogSPE L2 -0.06 0.14 -0.46 0.64 -0.35   0.21
dPVR L1   0.00 0.00   0.45 0.65 -0.00   0.00
dPVR L2   0.00 0.00   1.34 0.18 -0.00   0.00
dINQ L1 -0.00 0.00 -0.33 0.74 -0.01   0.00
dINQ L2 -0.00 0.00 -1.08 0.28 -0.01   0.00
dlogGDP L1   0.32 0.22   1.42 0.15 -0.12   0.76
dlogGDP L2   0.01 0.08   0.22 0.82 -0.14   0.18

Source: Authors’ calculation using STATA 13.
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140 Table a2
pVAR Granger test results for model 1

Panel VAR-Granger causality Wald test
Ho: Excluded variable does not Granger-cause Equation variable
Ha: Excluded variable Granger-causes Equation variable
Equation \ Excluded chi2 df Prob > chi2
dlogSPE
dPVR 4.03 2 0.13
dINQ 2.45 2 0.29
dlogGDP 0.60 2 0.73
All 6.98 6 0.32

dPVR
dlogSPE 0.37 2 0.83
dINQ 1.66 2 0.43
dlogGDP 8.05 2 0.01
All 16.64 6 0.01

dINQ
dlogSPE 1.77 2 0.41
dPVR 3.33 2 0.18
dlogGDP 10.60 2 0.00
All 13.73 6 0.03

dlogGDP
dlogSPE 0.54 2 0.76
dPVR 1.79 2 0.40
dINQ 1.40 2 0.49
All 2.22 6 0.89

Source: Authors’ calculation using STATA 13.

Table A3
pVAR results for model 2

GMM Estimation
Initial weight matrix: Identity
GMM weight matrix: Robust
No. of obs. = 180
No. of panels= 30
Ave. no. of T = 6,000
Variables Coef. Std. err. z P>|z| [95% Conf. interval]

dlogSPE
dlogSPE L1 -0.29 0.28 -1.06 0.29 -0.85 0.25
dlogSPE L2 -0.23 0.18 -1.28 0.20 -0.58 0.12
dPVR L1 0.00 0.00 1.76 0.07 0.00 0.01
dPVR L2 0.00 0.00 0.21 0.83 0.00 0.00
dlogGDP L1 0.13 0.17 0.74 0.46 -0.21 0.47
dlogGDP L2 0.12 0.10 1.14 0.25 -0.08 0.34

dPVR
dlogSPE L1 -2.59 9.71 -0.27 0.78 -21.62 6.43
dlogSPE L2 0.17 4.86 0.04 0.97 -9.35 9.69
dPVR L1 0.05 0.18 0.30 0.76 -.313 0.42
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141Variables Coef. Std. err. z P>|z| [95% Conf. interval]

dPVR
dPVR L2 0.03 0.08 0.46 0.64 -0.12 0.19
dlogGDP L1 -6.37 3.76 -1.69 0.09 -13.75 0.99
dlogGDP L2 -8.54 2.84 -3.00 0.00 -14.13 -2.96

dlogGDP
dlogSPE L1 0.00 0.28 -0.02 0.98 -0.57 0.55
dlogSPE L2 -0.07 0.15 -0.51 0.60 -0.37 0.21
dPVR L1 0.00 0.00 0.45 0.65 0.00 0.00
dPVR L2 0.00 0.00 1.22 0.22 0.00 0.00
dlogGDP L1 0.33 0.22 1.51 0.13 -0.09 0.77
dlogGDP L2 0.03 0.08 0.46 0.64 -0.12 0.20

Source: Authors’ calculation using STATA 13.

Table A4
pVAR Granger test results for model 2

Panel VAR-Granger causality Wald test
Ho: Excluded variable does not Granger-cause Equation variable
Ha: Excluded variable Granger-causes Equation variable
Equation \ Excluded chi2 df Prob > chi2

dlogSPE
dPVR 3.55 2 0.16
dlogGDP 1.69 2 0.42
All 5.83 6 0.21

dPVR
dlogSPE 0.25 2 0.88
dlogGDP 12.35 2 0.00
All 13.99 6 0.00

dlogGDP
dlogSPE 0.53 2 0.76
dPVR 1.49 2 0.47
All 1.79 6 0.77

Source: Authors’ calculation using STATA 13.

Table A5
pVAR results for model 3

GMM Estimation
Initial weight matrix: Identity
GMM weight matrix: Robust
No. of obs. = 180
No. of panels= 30
Ave. no. of T = 6,000
Variables Coef. Std. err. z P>|z| [95% Conf. interval]

dlogSPE
dlogSPE L1 -0.19 0.22 -0.88 0.38 -0.63 0.24
dlogSPE L2 -0.18 0.15 -1.19 0.23 -0.47 0.11
dINQ L1 -0.00 0.00 -0.75 0.45 -0.01 0.00
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142 Variables Coef. Std. err. z P>|z| [95% Conf. interval]
dlogSPE

dINQ L2 -0.00 0.00 -1.37 0.17 -0.01 0.00
dlogGDP L1 0.10 0.16 0.61 0.53 -0.22 0.42
dlogGDP L2 0.04 0.10 0.44 0.66 -0.15 0.24

dINQ
dlogSPE L1 -4.98 5.72 -0.87 0.38 -16.21 6.24
dlogSPE L2 -5.37 4.09 -1.31 0.18 -13.38 2.64
dINQ L1 -0.09 0.14 -0.67 0.50 -0.37 0.18
dINQ L2 0.02 0.12 0.20 0.84 -0.22 0.27
dlogGDP L1 -1.86 3.15 -0.59 0.55 -8.04 4.32
dlogGDP L2 7.25 2.68 2.70 0.00 1.99 12.51

dlogGDP
dlogSPE L1 0.03 0.26 0.12 0.90 -0.49 0.55
dlogSPE L2 -0.06 0.14 -0.44 0.66 -0.35 0.22
dINQ L1 -0.00 0.00 -0.20 0.84 0.00 0.00
dINQ L2 -0.00 0.00 -0.99 0.32 0.00 0.00
dlogGDP L1 0.32 0.22 1.44 0.15 -0.11 0.77
dlogGDP L2 0.01 0.08 0.13 0.89 -0.15 0.17

Source: Authors’ calculation using STATA 13.

Table A6
pVAR Granger test results for model 3

Panel VAR-Granger causality Wald test
Ho: Excluded variable does not Granger-cause Equation variable
Ha: Excluded variable Granger-causes Equation variable
Equation \ Excluded chi2 df Prob > chi2

dlogSPE
dINQ 1.98 2 0.37
dlogGDP 0.48 2 0.78
All 2.51 6 0.64

dINQ
dlogSPE 1.75 2 0.41
dlogGDP 8.18 2 0.01
All 9.31 6 0.05

dlogGDP
dlogSPE 0.56 2 0.75
dINQ 1.21 2 0.54
All 1.62 6 0.80

Source: Authors’ calculation using STATA 13.
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144 There is a relatively abundant number of scientific sources and studies regarding 
the informal economy and international labour mobility. Until now, there was 
almost no research simultaneously considering both phenomena, their develop-
ment and characteristics. It is quite hard to explain this lack of research, but some 
of the reasons could be the complexity of the topics, insufficient and unreliable 
data, impossibility of examining something that has been mostly hidden and/or 
determined by many intertwined links and mutual influences. Therefore, one 
should really praise the new publication Informality, Labour Mobility and Pre-
cariousness: Supplementing the State for the Invisible and the Vulnerable, edited 
by Abel Polese, in which many authors shed light from various standpoints on the 
importance and consequences of the unofficial economy and migration in many 
countries around the world. 

In the introductory note, the editor explains the main goals and intentions of the 
book and explains that the authors prepared case studies contributing to a better 
understanding of the ways informality manifests itself. These analyses of the rela-
tionship between informality and mobilities are intended to encompass the com-
plexity of cultural practices in everyday life. The authors in the book clearly show 
that many people alongside the usual pull factors for emigration such as higher 
wages, better working conditions and broader possibilities for professional pro-
motion, also emigrate due to push factors – inadequate governance, widespread 
corruption, low quality of public goods in their native countries.

The book consists of three parts and four contributions, in the first part assessing 
a phase of emigration in the new society and economy. All research presented 
show new ways in which people avoid the burden of state regulations and institu-
tions. Fradejas-García, Molina and Lubbers analyse the life and work of Roma-
nian migrants in Spain and their adjustment to the new cultural context. During 
such a process, emigrants develop a transnational social field, networks of per-
sonal relationships that extend across national borders and enable the successful 
exchange of ideas, practices, and resources as well efficient and adequate incorpo-
ration into the new societal and cultural context. 

As Poland has emerged as an attractive immigration destination, Bielenin-Lenc-
zowska and Patzer present in this interesting text, a result from their survey on the 
character of a suburban neighbourhood in the outskirts of Warsaw. Migrants 
mostly settle in the cheaper parts of the city, which they domesticate and reorgan-
ize in various ways, leaving hints of their presence and slowly becoming visible 
in the public space. The authors were connected with many migrants and collected 
their individual life stories. Very often, many immigrants are exposed to abuse, 
discrimination and exploitation by employers and have limited possibilities for 
integration into the official labour market. However, messages disseminated 
through migrant networks help those without employment and connections to 
earn some income and survive in unwelcoming circumstances. 
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145Banović, Škokić and Alpeza examine the informal networks among immigrant 

entrepreneurs in Croatia. From previous literature, it is well known that Hispanic, 
Chinese, and Korean entrepreneurs who immigrate to North America very often 
use already existing ethnic communities. However, similar surveys concerning 
entrepreneurs from South-Eastern Europe countries have been rare. Therefore, the 
aim of their study is to examine networking activities among ethnic entrepreneurs 
in Croatia, an economy with low rates of immigrants and a increasing waves of 
emigration. The authors show that already developed in-group cooperation and 
support among immigrant entrepreneurs are very important measures for resolv-
ing problems of the Croatian entrepreneurial environment, primarily linked to the 
unfavourable business climate and widespread corruption. In Croatia, to have 
veza (informal connection) is a very important factor for access to entrepreneur-
ship, to start a small firm with only limited resources and to mitigate the draw-
backs of an underdeveloped and unsupportive institutional framework, weak 
enforcement of property rights, high level of corruption, and an inadequate and 
hostile business environment. 

After presenting a short history of philosophical attitudes towards the role of the 
state in the regulation of the international migration and labour mobility, Daniel 
Kashnitsky reminds us that state boundaries delimit people into those who are 
expelled instantaneously and those who are included, but mostly as illegal 
migrants. His contribution analyses the position of migrants living with HIV in 
Russia, who are almost always exposed to social exclusion and very often are 
deported to their native state, in a process characterised by unequal treatment and 
arbitrariness. Using the data obtained from performed semi-structured interviews 
with undocumented labour migrants and recorded cases from one NGO that aids 
and accompanies migrants with HIV, the author concludes that illegal migrants in 
Russia are kept in legal uncertainty, so they never know exactly how many docu-
ments they need to collect to be eligible for medical care, to be able to work 
legally and freely move in the city. 

The second part of the book titled Staying, begins with the contribution by Johanna 
Paquin on the tax morale of small businesses in Armenia and Georgia. Such anal-
ysis is particularly interesting because two neighbouring countries significantly 
differ in their economic policies: while Georgia is a positive example of a top 
reformer, very active and successful in eradicating corruption, reforming the busi-
ness environment, improving government effectiveness and developing demo-
cratic institutions, the situation in Armenia is quite the opposite. Regarding the 
share of informal economy in GDP, the situation is paradoxical, as the mentioned 
share is higher in Georgia, which is probably trapped in informality. It is hard to 
provide a simple explanation of this unexpected empirical situation, but it is prob-
ably caused by bigger institutional incongruence and weaker enforcement power 
of formal institutions in the implementation of laws and regulations in Georgia 
than in Armenia. 
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146 Aimar Ventsel writes on the informal moral economy of the Russian Far East, 
concretely the Yakutsk region, which is characterised by ab obsolete economic 
structure, a high share of big companies in regional GDP, and the importance of 
the public sector as the main source of income. There is a complex link between 
the state and entrepreneurship, intertwined via various forms of corruption, net-
working and social links. In such circumstances, entrepreneurs lose any contact 
with the state and try to avoid social or economic ties with state structures. One 
consequence of such an attitude is the conscious decision to be active mostly in 
the shadows, evading tax obligations. Due to the harsh climate and unfavourable 
living conditions, they are very devoted to supporting their relatives, friends, 
neighbours and kin people through strong reciprocal ties, fully aware of the impor-
tance of peer networks. 

Aneta Strzemzalska analyses cultural policy and local actors’ agenda in Azerbai-
jan through a musical genre called meykhana. The author studies how the inter-
play between formal and informal approaches can be used in research on the 
nation-building process. In the previous time, there were actual efforts to subordi-
nate meykhana performers to the state’s interests, which were primarily meant to 
promote this music form as one of the main categories of folk art. In the hope of 
improving their social status, performers, named meykhanachis, using various 
methods successfully institutionalized and standardized their creative activities. 
This motivated the authorities to accept meykhana as a type of “invented ethnic 
tradition” and use it as the country’s representative national symbol. 

The last contribution in this part of the book prepared by Polese, Urinboyev, Sven-
son, Adams and Kerikmäe, is based extensive ethnographic field research, exam-
ining the illegal, immoral, and illegitimate forms of governance in Uzbekistan. 
According to the World Bank definition, governance is the mixture of traditions 
and institutions by which authority in a country is exercised. The Uzbek state is, 
without doubt, powerful in using coercion and preventing political instability, but 
it is quite weak in terms of enforcing the “rule of law” and efficient delivery of 
public services. 

The third part of the book titled Competing begins with a contribution by Anil 
Duman dedicated to the link between various forms of informality and policy 
preferences in the Middle East and Northern Africa. Such activities are quite 
widespread and deeply rooted in the economies and societies of the observed 
areas and exhibit no signs of reduction. Formal workers show slightly higher trust 
in the government than informal, while almost 47% of the informal workers and 
38% of the formal workers do not trust the government at all. The author deems 
that people in the upper layer of the informal sector, who get expelled from the 
formal sector, might regard formal and informal behaviours as complementary 
and tolerate their highly gratifying informal activities. Paradoxically, their trust in 
the government is expected to be positive despite their informal activities. On the 
other side, persons who are involuntarily in precarious and badly paid jobs in the 
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147informal sector might have more negative opinions about the government, espe-

cially concerning its incapacity to generate more official jobs and achieve a greater 
redistribution of wealth in the society. 

Lebanese political elites developed a system that protects and ensures the persis-
tence of monopolies, disincentivizes the creation of an adequate authority respon-
sible for the protection of competition while diminishing the capacity and account-
ability of responsible institutions. An empirical case study by Joseph Helou pre-
sents the history of the Lebanese state’s public finance mismanagement that led to 
the sovereign debt crisis of 2020 and drove the country into an economic cliff. 
Such conditions forced many people to take part in economic activity in the infor-
mal sector and required citizens to accept a new tacit social contract with the state
Druică and Ianole-Călin analyse the current situation in Romania, which has been 
characterised by a large number of healthcare staff leaving the country. Although 
the doctors’ remunerations recently significantly improved, for nurses and other 
healthcare support professionals it remained the same. The authors consider fac-
tors that offer reasons to leave, like better opportunities for professional develop-
ment and a more agreeable working environment. On the other hand, they analyse 
the reasons to stay, measured through several dimensions of satisfaction at the 
workplace like working conditions, improved professional opportunities, fair 
evaluation and possibilities for further education and training. They conclude that 
overall satisfaction is not associated with an inclination to seek for fairer and more 
responsible working environments, and that temptation for mobility proves not to 
be related to any of the dimensions accounting for professionals’ satisfaction at 
their current workplace. 

Ismailbekova and Baialieva direct their attention toward the relationship between 
smartphone applications and new forms of informality by Kyrgyz people in the 
country and abroad. The authors, through many interviews and focus groups, col-
lected opinions of different generations of citizens and how their age and identity 
influence their access to information services and opportunities. New mobile tech-
nology possibilities have enabled migrants to stay in touch with their families and 
friends and permitted them political, social and economic inclusion. They can 
much easier help each other in case of need, and share information about reliable 
networks and needed services, for example, information about informal support 
for adequate healthcare provision and enrolment in kindergartens and schools. 
Such exchange of information on informal support is much more accepted by the 
younger generations. 

Petru Negură examines the employment opportunities for homeless people in 
Moldova in the context of the post-Soviet transformation. The majority of home-
less persons are excluded from the formal labour market and forced to engage in 
various forms of informal economic activities in precarious jobs which help them 
to survive, but also tend to perpetuate their social and economic vulnerability. 
Almost half of the interviewees intend to obtain the necessary identity documents 
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148 for employment, while fewer than one-fifth plan to get a job. They do not worry 
about labour activity in informal jobs as long as they receive an income. However, 
such jobs enable limited access to medical services, inability to receive unemploy-
ment benefits in the case of joblessness and pension rights once the person 
becomes old. Furthermore, these jobs are also characterised by actual remunera-
tion that is significantly lower than the amounts agreed or even by the lack of any 
payment. The government has begun a programme for the formalization of unreg-
istered work, which should positively affect workers’ rights and establish better 
conditions for employment of informal workers, including homeless persons. 

In conclusion, we can say that the publication Informality, Labour Mobility and 
Precariousness is an interesting and valuable book that covers the neglected inter-
section of different forms of informality and migration. The authors consider the 
analysed themes from various standpoints, while the editor very successfully 
selected topics that should be of interest to experts in the field as well as to the 
broader community of readers. 






