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2 Abstract
The widening fiscal deficits and the increase of public debt triggered by the 
COVID-19 crisis suggest that fiscal policy makers will have to engage in substan-
tial fiscal consolidation in order to stabilize public finances in the mid run. How-
ever, the implementation of a fiscal consolidation package, if it is not properly 
designed, can be detrimental for growth and even lead to a self-defeating out-
come. In order to avoid this undesirable scenario, fiscal policy makers should rely 
on growth-friendly consolidation packages. The design of growth-friendly fiscal 
consolidation packages requires an understanding of the size of multipliers of dif-
ferent fiscal instruments. Thus, in this paper we provide the first deeper insights 
into the size of model-based disaggregated fiscal multipliers in Croatia. For this 
purpose, we have built a semi-structural macro-fiscal model of the Croatian econ-
omy and used Croatia’s experience during the fiscal consolidation episode under 
the excessive deficit procedure (EDP) to retrieve fiscal multipliers, analyse the 
design of the policy package and provide model-based evaluation of the macroe-
conomic effects of this consolidation episode. Our results indicate that the fiscal 
consolidation implemented during the EDP was not growth-friendly and that it 
was partially self-defeating. We hope that our results can help fiscal policy makers 
to avoid similar policy mistakes in future fiscal consolidations.

Keywords: fiscal consolidation, fiscal multipliers, Croatia, economic modelling

1 INTRODUCTION
The Covid-19 pandemic has prompted governments around the world to implement 
large fiscal stimulus packages in order to mitigate the economic costs of this global 
shock. Discretionary fiscal actions led to a structural increase of budget expendi-
tures (e.g. subsidies to companies and transfers to households) and a fall in revenues 
(e.g. tax reliefs), thus widening fiscal deficits. The fall in economic activity, mostly 
triggered by the lockdowns imposed, has put additional pressure on fiscal balances 
through a mechanism of automatic stabilizers. These developments will result in a 
strong increase of public debt in both absolute and relative terms.

The deteriorating fiscal balances in 2020 suggest that fiscal policy makers will have 
to make a substantial fiscal effort to consolidate public finances and stabilize public 
debt dynamics in the mid run.1 This is especially important for Croatia on its path 
towards euro adoption. However, the implementation of fiscal consolidation pack-
ages, if not properly designed, could be detrimental for growth and thus even lead to 
self-defeating fiscal consolidation efforts. More precisely, poorly designed fiscal con-
solidation packages could additionally increase the public-debt-to-GDP ratio if the 
effects of a policy-induced fall in GDP2 outweigh the effect of fiscal adjustment (Gros 
and Maurer, 2012; Eyraund and Webber, 2013; Boussard, de Castro and Salto, 2013).

1 IMF in Regional Economic Outlook: Europe October 2020 (p.11) states that: “The extraordinary policy sup-
port needs to be anchored by credible consolidation plans to be implemented once the recovery has taken hold.” 
2 Fall in GDP reduces the denominator of the ratio but also triggers the mechanism of automatic stabilizers 
that leads to a fall in revenues and a rise in some categories of expenditures (e.g. unemployment benefits). We 
explain these mechanisms in more detail in section 4.
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3That is why fiscal policy makers should rely on growth-friendly fiscal consolida-

tion packages. The basic idea behind growth-friendly fiscal consolidations is to 
design a fiscal consolidation package that ensures an improvement of fiscal bal-
ances, while minimizing negative short-term effects on growth (Cournède, Gou-
jard and Pina, 2013). To put it differently, growth-friendly consolidation packages 
should be based on fiscal instruments with low fiscal multipliers as they could 
ensure the required fiscal effort with low economic costs.

The design of growth-friendly consolidation packages requires deep understand-
ing of fiscal policy transmission mechanisms and knowledge about the size of 
fiscal multipliers of different fiscal instruments, i.e. so-called “disaggregated” fis-
cal multipliers (e.g. Boussard, de Castro and Salto, 2013; Cortuk, 2013). Thus, the 
key goal of this paper is to provide the first detailed insights into fiscal policy 
transmission mechanisms and the size of disaggregated fiscal multipliers in Croa-
tia. Data on disaggregated fiscal multipliers can help fiscal policy makers in 
designing growth-friendly fiscal consolidation packages in the future.

Estimates of fiscal multipliers in Croatia have so far been exclusively based on 
vector autoregression methodology (VAR) (Šimović and Deskar-Škrbić, 2013; 
Grdović Gnip, 2014; 2015; Deskar-Škrbić and Šimović, 2017). Although the 
VAR-based approach to the estimation of fiscal multipliers dominates fiscal litera-
ture, it does not allow a comprehensive analysis of the complex transmission 
mechanisms of fiscal policy and offers a limited framework for the analysis of 
macroeconomic effects of different fiscal policy instruments and feedbacks from 
macroeconomic to fiscal variables. This kind of analysis requires a more model-
oriented approach.

References to model-based evaluation of the macroeconomic effects of fiscal pol-
icy in Croatia are scarce. To our knowledge there are only three papers investigat-
ing the effects of fiscal policy through the lenses of economic models on the macro 
level,3 but only for one fiscal instrument. Nadoveza, Sekur and Beg (2016) use the 
computable general equilibrium (CGE) model to analyse the macroeconomic 
effects of changes in the income tax burden. Deskar-Škrbić (2018) calibrates a 
small-scale dynamic stochastic general equilibrium (DSGE) model to simulate the 
effects of a government consumption shock on the Croatian economy. Bokan and 
Ravnik (2018) present the Croatian National Bank’s quarterly projection model 
(QPM) and simulate the effects of a change in the structural deficit.

This paper seeks to fill this gap in the literature by building and introducing for the 
first time a small semi-structural macro-fiscal model of the Croatian economy. 
This model allows us to retrieve disaggregated fiscal multipliers by comparing the 
realizations of macroeconomic variables in the no policy change and policy 

3 Some authors use micro-simulation models to estimate the effects of various fiscal measures on micro level. 
See for example Urban et al. (2018).
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4 change scenarios, for different fiscal instruments. In addition, this model allows 
us to investigate the feedback from policy-induced changes in macroeconomic 
variables to fiscal balances and public debt. However, we want to emphasize that 
the model that we propose is not on a large enough scale to be able to capture all 
the relevant macroeconomic relations and the purpose of this model is not to 
describe the Croatian economy in detail but to give a basic framework for the 
analysis of the effects of fiscal policy. In addition, the proposed model (like other 
models in this class) is faced with various methodological limitations that we 
explain in detail in the main text.

The key challenge in the estimation of fiscal multipliers is to find episodes of 
exogenous changes in fiscal instruments, i.e. changes that are not directly related 
to business cycle developments.4 However, Croatia’s recent experience during the 
excessive deficit procedure (EDP) from 2014 to 2016 offers a capacious frame-
work for the analysis in this sense. The EDP fiscal consolidation episode is inter-
esting, as the fiscal authorities implemented a series of structural fiscal measures.5 
These measures were reported in a transparent way and subjected to continuous 
post-hoc evaluations by the Commission. This fact enables a precise identification 
of structural measures that were not only announced by policy makers but actually 
implemented. In addition, fiscal policy actions were dominantly motivated by the 
supranational policy pressure under the EDP framework. In this sense, the imple-
mented fiscal measures can be seen as exogenous, i.e. not directly related to the 
business cycle (Cugnasca and Rother, 2015; Górnicka et al., 2018).

Thus, in this paper we use these structural measures as input for our model and 
calculate the disaggregated fiscal multipliers for different revenue-side and 
expenditure-side fiscal instruments. Then, we use these findings to analyse 
whether the EDP fiscal consolidation episode was growth-friendly. Our results 
show that, although the consolidation was successful in terms of fiscal outcomes, 
the implemented fiscal package was not growth-friendly and the consolidation 
was partially self-defeating. In our counter-factual scenario, if our proposal for a 
growth-friendly fiscal consolidation package had been adopted, recession in Croa-
tia would have ended as early as 2014, while public-debt-to GDP ratio would at 
the end of the consolidation period have been lower than it actually was. We hope 
that our findings can help fiscal policy makers to avoid similar mistakes in future 
fiscal consolidation episodes.

The paper is structured as follows. After the introduction, section 2 provides a 
brief literature review, with the focus on the literature on fiscal consolidations and 

4 These include changes in fiscal variables due to the mechanism of automatic stabilizers and/or counter-cycli-
cal reactions of fiscal policy to business cycle developments.
5 Despite this fact, EDP fiscal consolidation did not attract much attention among academics in Croatia. To 
our knowledge, the only papers that provide an overview and partial evaluation of this fiscal consolidation 
episode are Bajo and Galinec (2013), Ujević (2014), Burnać (2017), Deskar-Škrbić and Raos (2018), and 
Šimović and Deskar-Škrbić (2019). However, these papers have a narrower scope than the present analysis and 
do not provide empirical assessment of the short-term growth effects of the EDP-based fiscal consolidation.
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5the macroeconomic effects of fiscal policy. In section 3, we analyse the main char-

acteristics of the EDP fiscal consolidation strategy and fiscal outcomes. In section 
4, we present the structure of our small-scale semi-structural macro-fiscal model 
of the Croatian economy. In section 5, we present the main empirical results. The 
paper ends with the conclusion.

2 CONCEPTUAL FRAMEWORK OF THE ANALYSIS 
In this paper, we build on two inter-related strands of the literature. First, we ana-
lyse the literature on fiscal consolidations. This strand of literature provides an 
analytical framework for understanding the key characteristics of the EDP fiscal 
consolidation episode in Croatia. Second, we present the literature on the evalua-
tion of the macroeconomic effects of fiscal policy in different methodological 
frameworks. This strand of the literature helps us to explain and position the meth-
odological approach adopted in this paper more effectively.

Fiscal consolidations
The definition of fiscal consolidation mostly used in the literature is the improve-
ment of a primary structural fiscal balance by 1.5pp of GDP in a single year (“cold 
shower” or “front-loaded”) or an improvement of at least 1.5pp of GDP in three 
years, with no annual deterioration larger than 0.5pp (“gradual consolidation” or 
“back-loaded”). This definition was first used in a seminal paper by Alesina and 
Perotti (1997) and later in the influential paper by Alesina and Ardagna (2010). Dif-
ferent institutions, such as the European Commission (e.g. Barrios, Langedijk and 
Pench, 2010) or the IMF (e.g. Escolano et al., 2014) also accept this definition.

Besides the definition of fiscal consolidation, the literature also offers measurable 
criteria for the identification of successful fiscal consolidation episodes. Accord-
ing to Alesina and Perotti (1995) and Barrios, Langedijk and Pench (2010), a fis-
cal consolidation episode can be labelled successful if three years after the start of 
consolidation the debt to GDP ratio is 5pp lower than it was at the beginning of the 
consolidation. Alternatively, the fiscal consolidation episode is successful if the 
cumulative improvement of the public debt-to-GDP ratio during the consolidation 
period is greater than 4.5pp (Alesina and Ardagna, 2010).

In this context, there is abundant literature on the key factors that affect the suc-
cess of fiscal consolidations. Barrios, Langedijk and Pench (2010) conclude that 
the probability of achieving a successful consolidation reduces if a front-loading 
strategy is undertaken when the economy is experiencing a slowdown. A back-
loading strategy has the advantage of giving the economy more time to recover 
but raises uncertainty and it is considered inferior to a front-loaded approach if the 
debt is high and there are financial market pressures. As for the composition of 
consolidation measures, the literature shows that expenditure-based consolida-
tions appear to be more effective in stabilizing debt than those that are revenue-
based (e.g. Alesina and Perotti, 1995; von Hagen, Hallett and Strauch, 2002; 
Guichard et al., 2007; Alesina and Ardagna, 2010; Barrios, Langedijk and Pench, 
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6 2010, Alesina et al., 2017). This is mostly explained by the fact that consolidation 
policies based on increases in revenues (e.g. tax hikes) suggest a lack of political 
will for structural reforms. Nonetheless, revenue-based consolidations can also be 
effective, if there is room to increase the revenue-to-GDP ratio, in particular if the 
revenue types that are less harmful for growth (such as user fees, environmental 
taxes, property taxes and value-added taxes) are under-exploited (Molnar, 2013).
However, the assessment of fiscal consolidation should not only be focused on the 
observed outcomes for fiscal variables. As Scott and Bedogni (2017) point out, the 
composition of fiscal adjustment can have notable effects on growth in a country 
under a consolidation program.

Macroeconomic effects of fiscal policy and the size of fiscal multipliers
Discussion on the growth effects of fiscal consolidations naturally leads us to the 
second strand of the literature, which investigates the macroeconomic effects of 
fiscal policy changes and deals with the estimation of fiscal multipliers.6 The 
extensive literature review provided by Spilimbergo, Schindler and Symansky 
(2009) and Coenen, Kilponen and Trabandt (2010), the detailed theoretical and 
empirical discussion by Ramey (2011; 2019) and the meta-regression analysis 
presented in Gechert and Will (2012) show that there are two main methodologi-
cal approaches in this strand of the literature: model-based and empirical-based.

Model-based approaches include structural and semi-structural economic models. 
Structural economic models have firm foundations in economic theory, they are 
micro-founded, with forward-looking expectations and based on the so-called 
“deep” structural parameters7 that determine the behaviour of economic agents in 
the model. State of the art models in this category are New Keynesian DSGE 
models, while previously economists relied on real business cycle models (RBC). 
DSGE models are often used in central banks and international institutions. Some 
of the most famous DSGE models that contain fiscal blocks are QUEST (Euro-
pean Commission), GIMF (IMF), SIGMA (Fed) and NAWM (ECB). Semi-struc-
tural models are based on macroeconomic behavioural equations, they usually do 
not include forward-looking expectations and they are less rigorous in the sense of 
theoretical foundations as they allow ad hoc adjustments of the main behavioural 
equations. Semi-structural models are more common at ministries of finance as 
they are technically less challenging than DSGE models (see Saxegaard, 2017 and 
Hjelm et al., 2015).8 Hjelm et al. (2015) note that semi-structural models are half 
way between highly theoretical RBC/DSGE models and purely empirical unre-
stricted reduced-form vector autoregressive (VAR) models. As noted in the intro-
duction, in this paper we follow this strand of literature and develop a small semi-
structural macro-fiscal model of the Croatian economy (section 4).

6 The fiscal multiplier is defined as the ratio of a change in output (∆Y) to an exogenous change in the fis-
cal variable (∆F).
7 The term “deep structural parameter” was introduced in the 1970s, after Lucas’ critic, to distinguish between 
the derivatives of a behavioral relationship used to define causal effects and the parameters that generate the 
behavioral relationship (Heckman, 2000).
8 Ministries of finance usually do not have large research departments. 
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7Empirical-based approaches mostly rely on structural VAR models. Despite the 

fact that VAR models are primarily based on data, the introduction of restrictions 
on parameters permits a theoretical interpretation of the model outcomes, which 
allows the comparison of impulse responses from (structural) VAR models with 
impulse responses from DSGE models. Originally, these models were used for the 
analysis of monetary policy shocks (Bagliano and Favero, 1998) but in the early 
2000s, and especially after the outbreak of the global financial crisis, these models 
became a popular tool in the analysis of the macroeconomic effects of fiscal poli-
cy.9 Although popular, VAR-based assessment of the macroeconomic effects of 
fiscal policy has some important limitations. The most important limitation is that 
the large number of parameters that have to be estimated narrows the set of vari-
ables that can be included in the analysis. This means that VAR models cannot 
capture some important interactions between different blocks in the economy or 
include different fiscal instruments while they allow a relatively frugal analysis of 
the transmission mechanisms of fiscal policy shocks. These are the reasons why in 
this paper we decided to build a semi-structural econometric model that allows 
this kind of analysis and not to rely on the VAR-based approach.

As for the size of fiscal multipliers, empirical-based multipliers are lower than 
model-based multipliers as they include fewer interactions among fiscal and 
macro variables. In addition, semi-structural models usually provide larger esti-
mates of fiscal multipliers than New Keynesian DSGE models and VAR models. 
The key reason for this lies in the Keynesian (i.e. non-Ricardian) features of these 
models, due to crowding-in effects of private consumption and/or investment. 
However, the differences in the size of fiscal multipliers between models are not 
so pronounced. Spilimbergo, Schindler and Symansky (2009), Coenen, Kilponen 
and Trabandt (2010), Ramey (2011; 2019) and Gechert and Will (2012) report that 
fiscal multipliers are rarely above 1, regardless of the model used. This especially 
holds for small open economies, like Croatia.

As we are interested in the effects of various fiscal instruments, it is important to 
emphasize that there are notable differences in the size of fiscal multipliers across 
fiscal instruments (see appendix 4). Expenditure-based are usually higher than 
revenue-based multipliers. However, different types of expenditures and revenues 
have different macroeconomic effects. Empirical literature shows that on the 
expenditures side, public investments have the largest multipliers, followed by 
government consumption, while social transfers and subsidies have relatively low 
fiscal multipliers. On the revenues side, indirect taxes are more neutral than direct 
taxes and thus have lower fiscal multipliers. In addition, the effect of indirect taxes 
on the economy heavily depends on the pass-through effect from tax changes to 
prices, which does not have to be full (100%).

9 The key challenge in this strand of literature lies in the identification of purely exogenous fiscal policy shocks. 
There are several main approaches to the identification of exogenous fiscal shocks. For detailed overview of 
different approaches see Ramey (2011; 2019).
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8 3 EXCESSIVE DEFICIT PROCEDURE IN CROATIA10

Only six months after Croatia joined the EU, the European Commission, having 
noticed Croatia’s unfavourable fiscal position, activated the excessive deficit pro-
cedure (EDP) in January 2014.

The European Commission required Croatia to correct its excessive deficit by 
2016. The Commission estimated that the Croatia would need to adopt structural 
consolidation measures of 2.3% of GDP in 2014 and 1% of GDP in 2015 and 2016 
(European Commission, 2013b). It was assessed that these measures would reduce 
the nominal deficit to below 3% of GDP by 2016 and put the public debt on a 
sustainable path (for details see appendix 6).

In response, in March 2014 the Croatian Parliament adopted a supplementary 
budget of the central government for 2014, which included a package of structural 
measures of 1.9% of GDP for 2014 and in April the Parliament adopted additional 
fiscal measures in the amount of 0.4% of GDP for 2014 and 1% of GDP structural 
measures for 2015 and 2016. In 2014, Croatia received a positive assessment of 
fiscal effort for 2014 and 2015 from the Commission and the EDP was placed in 
abeyance (European Commission, 2014a).

3.1 DESIGN OF THE FISCAL CONSOLIDATION PACKAGE
The Commission based its assessment of the EDP consolidation strategy in Croatia 
on the consolidation package presented in April 2014. However, during the imple-
mentation of the package, Croatian authorities made many adjustments and changed 
the initially announced fiscal measures. Thus, in the identification of implemented 
fiscal measures, we have evaluated ex-post fiscal outcomes using Convergence Pro-
grams, Commission assessments and budget executions in relevant years.

Table 1 and figure 1 show fiscal measures implemented in the period from 2013 
(pre-EDP) to 2016. The data lead to two important conclusions. First, Croatian 
authorities relied on both expenditure and revenue measures. Second, the strong-
est structural adjustment was implemented in the first year, i.e. the consolidation 
strategy was front-loaded. We will discuss the repercussions of these characteris-
tics of the fiscal consolidation package in the next subsection.

Key structural measures on the revenue side included in our analysis are the 
increase of the intermediate VAT rate from 10% to 13%, increase of excises on oil 
and tobacco products, the increase of the social contribution rate for health insur-
ance paid by employers from 13% to 15%, limitation of the CIT tax relief usage 
for the new investment and increase of non-taxable amount and modification of 
PIT tax brackets.11

10 We provide additional details on the timeline of EDP in Croatia in appendix 6.
11 However, changes in PIT were not a consolidation measure. According to official wording in the propo
sal of changes in PIT legislature, this measure was introduced in order to stimulate household consumption 
and GDP growth. 



M
ILA

N
 D

ESK
A

R
-ŠK

R
B

IĆ
, D

A
R

JA
N

 M
ILU

TIN
O

V
IĆ

:  
D

ESIG
N

 O
F FISC

A
L C

O
N

SO
LID

ATIO
N

 PA
C

K
A

G
ES  

A
N

D
 M

O
D

EL-B
A

SED
 FISC

A
L M

U
LTIPLIER

S IN
 C

R
O

ATIA

public


 sector


  
economics










45 (1) 1-61 (2021)
9Table 1

Structural consolidation measure (% of GDP)

2013 2014 2015 2016
Structural revenue measures
Increase of the health contributions rate   0.5   0.2
Increase of the pension contributions revenues   0.1   0.1   0.01
Increase of intermediate VAT rate   0.2
Increase in excises on oil derivatives   0.1   0.1   0.04
Increase of excise rate on tobacco   0.03   0.04   0.01
Changes in tax on games of chance   0.03   0.01
Limitation of CIT tax relief   0.1
Introduction of tax on interest on savings   0.1
Total structural revenue measures   1.0   0.7   0.1

Structural expenditure measures
3% cut of public sector wages   -0.2  -0.1
Cancelation of the holiday bonus   -0.1
Abolishment of the service loyalty bonus  -0.1
Reduction of subsidies  -0.3   -0.1   0.2
Constraining intermediate consumption  -0.2  -0.1
Government investment cut  -0.4   -0.1  -0.1
Social benefits savings  -0.2   -0.1
Total structural expenditure measures   -0.3  -1.3   -0.2  -0.3
Total structural measures   0.3   2.2   0.9   0.4

Note: structural increase of pension contribution revenues is related to the transfer of public 
employees with accelerated pension plan from the 2nd to the 1st pension pillar.
Source: National budget; EC; authors’ calculations.

Figure 1
Structural consolidation measures, % of GDP

0

1

2

3

Total structural revenue measures Total structural expenditure measures
2013 2014 2015 2016

On the other hand, structural measures on the expenditure side included cuts in 
gross public wages in 2013 by 3%, cancellation of the holiday bonus, abolition of 
service loyalty bonuses of 4%, 8% and 10%, reduction of subsidies, restraining 
expenditures for intermediate consumption and public investment cuts at both the 
central and the local government level.
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10 Accumulated measures are presented in figures 2 and 3. These figures indicate that 
the consolidation package was mostly based on cuts in public wages, subsidies 
and public investments, accompanied by an increase of healthcare contributions 
and indirect taxes. 

Figure 2
Structural revenue measures, % of GDP

Figure 3
Structural expenditure measures, % of GDP
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As we noted in section 2, the composition of the fiscal consolidation package can 
have notable effects on the success of fiscal consolidation in terms of fiscal out-
comes but also determine the economic outlook during the consolidation period. 
In the EDP framework, which is only relevant for policy makers in the EU, this 
fiscal consolidation episode was successful (in terms of fiscal outcomes). Croatia 
delivered the required consolidation adjustment in time and put the public debt 
trajectory on a sustainable downward path. In the next sub-section we briefly pre-
sent the main fiscal developments during the EDP period.

3.2 FISCAL OUTCOMES AND THE ABROGATION OF THE EDP FOR CROATIA
During the EDP, the nominal general government balance improved notably, from 
-5.3% of GDP in 2013 to 1.0% of GDP in 2016. Such a notable reduction was 
primarily the result of an improved primary structural balance (figure 4). 

Figure 4 also shows that primary structural balance recorded the strongest improve-
ment in 2015. However, this improvement was only partially the result of the meas-
ures implemented. As the Commission emphasized in the Country Report 2017, the 
improvement of the structural balance was mostly determined by expenditure 
restraint which was facilitated by the presence of caretaker governments with no 
legislative powers during much of the year. Thus, in 2015 structural expenditures 
fell more than expected, which was mostly reflected in public investments. How-
ever, in 2016 the appointed government stayed on the fiscal consolidation path that 
led to an additional reduction of the deficit that was also supported by a gradually 
accelerating growth. Revised data show that the overall improvement of the struc-
tural balance was slightly below the Commission’s initial assessment, as it stood at 
2.7pp of GDP versus 3pp of GDP stated by the Commission.



M
ILA

N
 D

ESK
A

R
-ŠK

R
B

IĆ
, D

A
R

JA
N

 M
ILU

TIN
O

V
IĆ

:  
D

ESIG
N

 O
F FISC

A
L C

O
N

SO
LID

ATIO
N

 PA
C

K
A

G
ES  

A
N

D
 M

O
D

EL-B
A

SED
 FISC

A
L M

U
LTIPLIER

S IN
 C

R
O

ATIA

public


 sector


  
economics










45 (1) 1-61 (2021)
11Figure 4

Decomposition of the change of general  
government balance (pp of GDP)

Figure 5
Decomposition of the change of general  
government debt (pp of GDP)
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The improvement of structural balances translated into the stabilization of public 
debt-to-GDP ratio trajectory. Figure 5 shows that public debt-to-GDP ratio stabi-
lized in 2015 and started to fall in 2016, primarily as a result of improvement in 
primary balance. The snowball effect (difference between implicit interest rate on 
public debt and nominal GDP growth) reversed only in 2017. Considering the over-
all reduction of public debt-to-GDP ratio of 3.9pp of GDP from 2014 to 2016, the 
EDP fiscal consolidation episode was only partially successful, according to the 
criterion used in the literature. As explained in section 2, the criterion for the suc-
cessful consolidation episode is the reduction of public debt-to-GDP ratio of 4.5pp 
to 5pp of GDP. On the other hand, in the EDP framework, which is only relevant for 
policy makers in the EU, this consolidation episode was considered successful.

However, fiscal sustainability is only one side of the coin. Another important 
objective of fiscal policy is macroeconomic stabilization.12 This goal was also put 
at the top of the policy agenda in Croatian National Reform Programmes in the 
period from 2014 to 2016. Macroeconomic stabilization implies a countercyclical 
response of fiscal policy, which may be constrained by the need for fiscal adjust-
ment. Thus, in the periods of deteriorating public finances there is always a chal-
lenging trade-off between fiscal sustainability and macroeconomic stabilization.

Nonetheless, fiscal consolidations can be growth-friendly (Cournède, Goujard and 
Pina, 2013). Growth-friendly fiscal consolidations are based on measures that 
minimize adverse effects on short-term economic growth. More precisely, growth-
friendly fiscal consolidations should heavily rely on fiscal instruments with low 

12 Musgrave (1957) defines macroeconomic stabilization as one of the key functions of public finance, along 
with redistribution and allocation.
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12 fiscal multipliers. On the other hand, budget categories with large fiscal multipli-
ers should be tightened minimally or should even be used in order to stimulate the 
economy. Thus, in the next section we provide estimates of fiscal multipliers of 
the implemented fiscal measures and assess the growth-friendliness of the EDP 
fiscal consolidation.

4 MACRO-FISCAL MODEL OF THE CROATIAN ECONOMY
In this section, we build a small short-term semi-structural macroeconometric 
model of the Croatian economy (MFMC), developed for the purpose of this anal-
ysis. To our knowledge, this is the first model of this kind designed for Croatian 
economy in the literature. While building the model we relied on similar models 
for other countries (e.g. Baghli et al., 2004; OeNB, 2004; Danielsson et al., 2006; 
Grech et al., 2014; Burns et al., 2019), but we also tried to take into account the 
specificities of the Croatian economy.

4.1 MAIN CHARACTERISTICS OF THE MODEL
Following Brillet (2019), we describe our model as a small model as it includes 
fewer than fifty behavioural equations. As previously explained, the model is 
semi-structural as it does not retrieve “deep” structural parameters but still offers 
a rigorous analytical framework for counterfactual analysis. As for the theoretical 
field, our model is mostly demand-driven, following the tradition of Keynes-Klein 
macroeconometric models (Challen and Hagger, 1983). In this sense the model 
can also be described as a short-term model as it does not include long-run rela-
tions based on potential growth. To put it differently, we do not model the “supply-
side” of the economy. The rationale for such a modelling approach is that the 
focus of our paper is on the stabilization role of fiscal policy, which is always 
analysed through the lenses of short-term or medium-term macroeconomic mod-
els and the effects of fiscal policy on aggregate demand (for example see Mus-
grave, 1973 or Jurković, 2002). However, in some equations we also include some 
important short-term supply side elements (costs) in some of the key behavioural 
equations. Finally, as the model is based on a description of the macroeconomic 
and fiscal block of the Croatian economy we label it a “macro-fiscal” model, fol-
lowing Burns et al. (2019).

Our decision to rely on this type of model in the analysis is based on several impor-
tant factors (Hjelm et al., 2015). First, compared to DSGE models, semi-structural 
macroeconometric models offer more flexibility in the modelling approach. Second, 
these models contain a more disaggregated fiscal block and provide an analytically 
rich framework for the analysis of the transmission mechanisms of fiscal policy, 
which is due in part to the fact that they usually constitute inputs for public finance 
calculations. On the other hand, fiscal policy transmission mechanisms in DSGE 
models are often weak. As we noted previously, one of the main purposes of our 
model is to explain these transmission mechanisms in detail.
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13However, this class of models is faced with various shortcomings (for detailed 

discussion see Hjelm et al., 2015 and Pagan, 2019) but in the context of our anal-
ysis the most important one is related to the role of expectations. Unlike DSGE 
models that are based on forward-looking expectations, semi-structural macroe-
conometric models usually do not explicitly include expectations or else expecta-
tions are modelled as backward-looking. Thus, our model cannot capture the 
effects of fiscal shocks on expectations, which can be an important factor of the 
transmission mechanism of fiscal policy.

Key behavioural macro equations are estimated in an error correction (EC) form, 
which is a standard approach in this type of economic model (e.g. Cappelen, 1991; 
Baghli et al., 2004; Baumgartner, Breuss and Kaniovski, 2004; Danielsson et al., 
2006; Grech et al., 2014; Saxegaard, 2017; Burns et al., 2019). Error-correction 
equations are used because they can match empirical regularities in the data, while 
having stable long-run properties. Under this approach, economic variables are 
assumed to revert to long-run growth paths based on cointegrating relationships in 
the data that are consistent with economic intuition. The long-run relationships in 
an error-correction model ensure that the whole model system stabilizes in a plau-
sible way.13 Also, the EC approach has some important statistical advantages as it 
eliminates the problem of spurious regressions and ensures compliance with a set 
of assumptions about the classic linear regression model, that are a prerequisite for 
adequate estimation of coefficients by the ordinary least squares (OLS) method. 
Other estimated behavioural equations14 also rely on economic theory but do not 
differentiate between long-run and short-run relations among variables.

The model’s equations are estimated independently of each other and are then 
combined to form a model system. When the model is run, the equations in the 
system are solved simultaneously. This means that model simulations capture the 
interdependencies and feedback mechanisms in the model equations. The model 
is simulated using Broyden’s algorithm in a dynamic, deterministic framework.

4.2 STRUCTURE OF THE MODEL 
Our model includes four blocks of the economy: real sector (aggregate demand), 
labour market, prices and fiscal sector. The model is based on seven behavioural 
equations that capture important aspects of economic behaviour (detailed equa-
tions are presented in appendix 1). In addition to behavioural equations, a number 
of endogenous variables are constructed based on accounting identities: eleven 
identities in the aggregate demand block, three identities in the labour market 
block and twenty four identities in the fiscal block.15

13 In order to assess the overall stability of the model we analyzed impulse responses of various exogenous 
shocks. Impulse responses in all cases converged and we found no evidence of “explosive” impulse respo
nses. These results are available upon request. 
14 CPI, implicit rate on public debt and unemployment benefits.
15 Appendix 2 shows the results of the baseline simulation. For more details on estimation results and detailed 
description of data see appendix 3 and appendix 8.
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14 In order to facilitate the understanding of the key relations and mechanisms in our 
model, figure 6 describes its structure. In this figure we have highlighted exoge-
nous and endogenous macro and fiscal variables as well as the difference between 
behavioural relations and identities. Fiscal variables are presented in shaded boxes 
in order to make it easier for the reader to track key transmission mechanisms of 
fiscal policy throughout the model.

Figure 6
Structure of the macro-fiscal model of the Croatian economy
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As for the direct, “first round” effects of fiscal policy, the figure shows that gov-
ernment consumption affects GDP directly through the national accounts identity 
but also it affects the investment demand that stimulates private investments. 
Government investments also enter the GDP identity and stimulate private invest-
ments through the crowding-in mechanism, which was confirmed by data. Subsi-
dies only have a direct effect on private investments. Public compensation to 
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15employees enters the GDP identity relation through government consumption but 

it also affects real disposable income, as the main determinant of private con-
sumption. Social benefits only have a direct effect on real disposable income. On 
the revenues side, personal income tax and social contributions paid by employees 
directly affect nominal disposable income, while indirect taxes affect real dispos-
able income through the effect on prices. Corporate income tax and social contri-
butions payed by employers have direct effects on investments, while social con-
tributions payed by employers in the public sector also enter the GDP identity 
through the government consumption.

5 RESULTS
This section provides an overview of the main results of our analysis. First, we 
present the disaggregated fiscal multipliers for both the revenue-side and the 
expenditure-side fiscal instruments and explain the main transmission mecha-
nisms, based on figure 7. After that, we provide the results of a counterfactual 
scenario analysis, where we ask ourselves whether the Croatian authorities could 
have achieved similar fiscal outcomes with lower economic costs.

5.1 DISAGGREGATED FISCAL MULTIPLIERS
In this subsection, the fiscal multipliers for each fiscal instrument are calculated as 
the ratio of the difference in GDP and the difference in fiscal instruments in the 
baseline and the alternative scenario:

	  � (1)

The alternative scenario is a result of the implemented shock to exogenous fiscal 
variables. More precisely, baseline scenario includes estimations of the model 
with implemented EDP measures, while in the alternative scenario we add (in the 
case of expenditure cuts) or subtract (in the case of tax and social contribution 
hikes) the fiscal measures presented in table 1 from the baseline scenario. To put 
it in other words, in our counterfactual scenario we analyse what would have hap-
pened if some EDP measure had not been implemented and/or if some other meas-
ures were implemented.

The sizes of implemented shocks are presented in figures 3 and 4, and are obtained 
by summing up the measures presented in table 2 in their relevant categories accord-
ing to the ESA methodology, while discarding the categories with the total size of 
measures of 0.1% of GDP and less due to their marginal effect on GDP. We divided 
the full year effect of the measures throughout quarters according to the date of their 
implementation. As structural measures have permanent effects on the level of the 
budget category, fiscal shocks are applied for each quarter in the consolidation 
period. We implemented shocks to exogenous fiscal variables in terms of absolute 
deviations from the baseline scenario (in HRK mn), which allows a direct interpre-
tation of fiscal multipliers in units. However, changes in revenue categories were 
obtained through shocks to implicit tax/contribution rates.
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16 Revenue-side instruments
Table 2 presents fiscal multipliers for different revenue-side instruments used dur-
ing the EDP. The table shows that, depending on the instrument, the sizes of the 
multipliers range from -0.3 in the case of personal income tax to 0 for healthcare 
contributions. These results are mostly in line with model-based estimations of 
fiscal multipliers presented in Spilimbergo, Schindler and Symansky (2009), 
Gechert and Will (2012), and Kilponen et al. (2019). These authors report tax 
multipliers in the range of -0.5 to -0.1, meaning that direct tax multipliers are 
higher than indirect tax multipliers (also see appendix 4).

Table 2
Fiscal multipliers: revenue-side instruments

 2014 2015 2016 Average
Indirect taxes 0.0 -0.1 -0.1 -0.1
Personal income tax  -0.2 -0.3 -0.2
Corporate income tax  -0.2 -0.2 -0.2
Healthcare contribution 0.0 -0.1 0.0 -0.1

Source: authors’ calculations.

The average indirect tax multiplier in our model stands at -0.1. The negative sign 
indicates that the increase of indirect taxes leads to a fall of GDP, while the size of 
the multiplier indicates relatively weak macroeconomic effects of changes in indi-
rect taxes. As figure 6 indicates, the transmission mechanism in this case is based 
on the effects of indirect taxes on prices, which then affect real disposable income 
and consumption. However, an empirically based estimate of the pass-through 
effects of indirect taxes to prices in Croatia, presented in CNB (2019) and Buljan 
(2020), indicate that the pass-through is not full and it is estimated to around 0.6. 
Thus, changes in indirect taxes do not fully translate into changes in prices, which 
subdues the effect of indirect taxes on real disposable income. The effects of 
changes in indirect taxes on consumption are additionally mitigated by the fact 
that only part of the real disposable income is used for consumption. In addition, 
in economies with a relatively high level of import-dependency, such as Croatia, 
a notable part of the effects of indirect taxes on consumption (and indirectly on 
investments) is offset by changes in imports.

The next important fiscal instrument comprises direct taxes. We estimate the average 
personal income tax multiplier at -0.2, which is quite strong as compared to the 
effects of indirect taxes, in line with the theoretical and empirical findings. This is 
because changes in direct taxation directly affect and are fully transmitted to the 
nominal disposable income. However, the multiplier is still relatively low as changes 
in disposable income affect consumption only partially. In addition, as in the previous 
case, changes in imports offset the effects of changes in consumption (appendix 1).

Corporate income tax affects the aggregate demand through the effects on invest-
ments, i.e. investment costs. However, corporate income tax presents only a small 
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17portion of total investment costs. In addition, investments contain a substantial 

import component, which means that part of increased investment automatically 
translates to higher imports (appendix 1). Thus, changes in this tax form do not 
have pronounced effects on GDP, in line with findings in related literature.

Finally, the average fiscal multiplier for healthcare contributions is -0.1. At first, this 
result may seem a bit surprising. However, our model captures two effects that act 
in opposite directions. First, the increase of healthcare contributions increases the 
costs of investment and leads to a fall in investments, employment and thus in dis-
posable income. On the other hand, the increase of healthcare contributions increases 
the total compensation of employees in the public sector. As this is one of the key 
components of government consumption G, which directly enters the GDP equation 
(7), this effect can offset the fall in private investments and consumption. Nonethe-
less, a modelling approach that also included the supply-side effects of this measure 
would yield larger fiscal multipliers, especially in the long run.

Expenditure-side instruments
Table 3 presents the fiscal multipliers for these instruments. The table shows that, 
depending on the instrument, the sizes of the multipliers range from 0.3 in the case 
of social benefits to 1.3 for public wages. Thus, as expected, fiscal multipliers for 
expenditure-based measures are in (absolute terms) higher than those of revenue-
side measures.

These results are also mostly in line with model-based estimations of fiscal multi-
pliers presented in Spilimbergo, Schindler and Symansky (2009), Gechert and 
Will (2012), and Kilponen et al. (2017). The authors report model-based govern-
ment consumption multipliers in the range from 0.5 to 0.9 and social benefits 
multipliers in the range from 0.2 to 0.4. On the other hand, fiscal multipliers of 
public investment are usually above one (although most estimates are for more 
closed economies), while in our case the public investment multiplier is below 
one. Finally, we report the size of the fiscal multiplier of public wages, which is 
especially interesting as there is almost no model-based literature on public wage 
multipliers, while other empirical and theoretical results are ambiguous.

Table 3
Fiscal multipliers: expenditure-side instruments

 2014 2015 2016 Average
Public wages 1.2 1.3 1.3 1.3
Intermediate consumption 0.6 0.5 0.5 0.6
Subsidies 0.0 0.1 0.1 0.1
Investments 0.7 0.6 0.7 0.7
Social benefits 0.2 0.3 0.3 0.3

Source: authors’ calculations.

In our model, public sector wages have the largest multiplier, of around 1.3. Such a 
large multiplier reflects two channels of fiscal policy transmission. First, as 
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18 previously noted, public sector wages are an important component of government 
consumption that directly enters the equation (7) for the calculation of GDP. As this 
component of government consumption does not have an import component it 
translates to GDP “one-for-one”. Additionally, any increase of (net) public sector 
wages increases total disposable income and thus stimulates consumption and 
finally investments, through higher demand for them. The comparison of our results 
with those of the existing literature is challenging, as to our knowledge there are no 
many model-based estimates of public wage fiscal multipliers.16 However, many 
authors point out that changes in public sector wages can affect wages in the private 
sector (see Alesina, Favero and Giavazzi, 2019). In our model, we treat wages in 
these two sectors as independent, which can have a notable effect on the size of the 
multiplier. Thus, we discuss the relevance of the assumption on the relation between 
public and private wages in the section on the limitations of our modelling approach.

Unlike public wages, intermediate consumption does contain an import compo-
nent.17 Thus, despite the fact that intermediate consumption also directly affects 
GDP (7), this effect is less than “one for one” as part of the increase of intermedi-
ate consumption directly flows to imports. The second-round effects then operate 
through increased investment demand, which leads to higher investments and 
employment and thus higher consumption. However, these second-round effects 
are rather small as government consumption presents a small portion of total 
investment demand so the size of the multiplier is mostly determined by the first-
round effect, i.e. the direct effect on GDP through the national accounting identity. 
Our estimate of the intermediate government consumption multiplier is 0.6, which 
is as expected, due to the openness of Croatian economy.

As for subsidies, our results point to a relatively low fiscal multiplier of around 
0.1. A low size of the multiplier was expected as subsidies affect the economy 
only through the effect on investments. However, this effect is not strong. This 
especially holds true in countries like Croatia, where subsidies are used more as 
grants and less as investment-promoting instruments, i.e. they are not efficient 
(World Bank, 2014). Generally, the literature treats subsidies as an unproductive 
component of government expenditure and OECD positions subsidies at the top 
of the list of the instruments used in growth∑friendly consolidation packages 
(Cournède, Goujard and Pina, 2013).

The public investment multiplier estimated in our model stands at around 0.7. As 
in other model-based analyses, the multiplier for this component of government 
expenditures is higher compared to the intermediate consumption multiplier. 
However, as previously noted, most papers report public investment multipliers 
above one, even in open economies. The reason why the multiplier in our model 
is somewhat low compared to other analyses is that our model includes only the 
short-run demand-side effects of public investments (appendix 1).

16 Chang et al. (2019) report the public wage multiplier of -0.03 for the US in the NK DSGE model as they 
calibrate the model in a way that cuts in public wages crowd-in private consumption. However, their model 
does not take into account the national accounts identity on GDP calculation (eq. 7).
17 Using input-output data for the Croatian economy Mikulić (2018) estimates the import component of total 
government consumption at around 20%, which is mostly related to intermediate consumption.
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19Finally, we estimate the fiscal multiplier for social benefits at around 0.3, which is 

in line with the findings in model-based literature. Social benefits affect the econ-
omy through the effects on disposable income and thus consumption (first-round) 
and induce an increase of investments through higher investment demand (sec-
ond-round) (appendix 1). The size of the multiplier is in this case mostly deter-
mined by the marginal propensity to consume out of disposable income and by the 
openness of the economy.

Role of automatic stabilizers
In the explanation of transmission mechanisms so far, we consciously neglected the 
role of automatic stabilizers, due to the brevity of the exposition. However, automatic 
stabilizers, i.e. the automatic reaction of fiscal variables to changes in economic 
activity, are an important determinant of the size of fiscal multipliers (Peackok and 
Shaw, 1976; Batini, Eyraud and Weber, 2014). Every fiscal measure that affects eco-
nomic activity leads to a feedback effect from economic activity to fiscal variables. 
For example, as we explained previously, any increase in government consumption 
will tend to increase investments, employment and consumption, while changes in 
these macro variables will lead to an increase of corporate income tax, personal 
income tax and VAT revenues. This raises the tax burden in the economy and allevi-
ates the total effects of the initial fiscal impulse on economic activity. Thus, all fiscal 
multipliers reported in this paper also capture the role of automatic stabilizers.

5.2 COUNTERFACTUAL POLICY ANALYSIS
Our analysis so far showed that the EDP fiscal consolidation in Croatia was suc-
cessful in terms of fiscal outcomes. On the other hand, the reported fiscal multipli-
ers imply that the consolidation measures had detrimental effects on growth 
throughout the whole consolidation period.

In this sense, our results confirm the Commission’s assessment that implementa-
tion of the EDP measures would keep the Croatian economy in recession in 2014 
(table 1) and lead to lower growth rates in 2015 and 2016. In the no-policy change 
scenario the 2014 growth rate was projected to be around 0.5%, while the EDP 
scenario implied a fall of GDP. In 2015 and 2016 under the EDP scenario, the 
Commission projected positive growth rates, if around 0.6pp lower than in the 
no-policy change scenario. This motivated us to take an additional step in our 
analysis and provide an illustrative counterfactual policy analysis18 based on an 
alternative, growth-friendly, fiscal consolidation package.19

The basic idea behind growth-friendly fiscal consolidations is to design a fiscal con-
solidation package that ensures improvement of the fiscal balance, while minimiz-
ing negative short-term effects on growth (Cournède, Goujard and Pina, 2013). This 

18 We are aware of the fact that counterfactual analyses should be based on structural economic models (not 
subject to Lucas’ critique). Hence, counterfactual analyses presented in this paper should be seen as an illus-
trative analytical exercise.
19 IMF applied similar approach in the analysis of the EDP fiscal consolidation episode in Czechia in 2011 
(see Klyuev and Snudden, 2011).
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20 is important because a deterioration of economic activity triggered by the imple-
mentation of consolidation measures could lead to an additional increase in instead 
of the stabilization of the debt-to-GDP ratio. Thus, ill-conceived design of fiscal 
consolidation packages can lead to “self-defeating” consolidation episodes.

Eyraud and Weber (2013) provide a relatively simple framework for the under-
standing of these contradictory effects of fiscal contractions on public debt dynam-
ics. They explain an “unpleasant fiscal arithmetic” that shows that the debt ratio 
does not decrease one-for-one with fiscal tightening. The reason for this is that 
fiscal contraction leads to a fall in economic activity through the fiscal multiplier 
mechanism. Then, lower economic activity leads to a higher (not lower) share of 
public debt in GDP for two reasons. First, the fall in GDP decreases the denomina-
tor of the debt-to-GDP ratio (“denominator effect”). Second, the fall in GDP also 
reduces government revenues, which can increase the deficit (“numerator effect”). 
The total effect of fiscal contraction on public debt dynamics in the short run 
depends on the size of the fiscal multiplier, the initial level of public debt and the 
strength of automatic stabilizers (i.e. elasticity of revenues to GDP). These rela-
tions can be described by the equation:

	 � (2)

The first term on the right side of the equation shows that the implemented consoli-
dation fiscal effort reduces the debt-to-GDP ratio (“direct effect of fiscal consolida-
tion”). However, this effect is mitigated by the above mentioned “denominator 
effect” (second term on the right side) and the “numerator effect” (third term on the 
right side). The higher the fiscal multiplier, the stronger are the mitigating effects.

Having this in mind, in the counterfactual analysis we propose a consolidation pack-
age that lowers the size of the weighted fiscal multiplier on the expenditure side of 
the budget.20 The structure of the consolidation package is presented in table 4, 
which shows that we only changed the structure of the expenditure-based measures, 
while keeping the revenue-side measures unchanged. Regarding the size of total 
fiscal effort, our package is in line with the structural adjustment in the original EDP 
scenario. There are four main differences in our growth-friendly consolidation pack-
age from the EDP consolidation package that was actually implemented.

First, in our view, a growth-friendly consolidation package should keep public 
investments intact. This view is also supported by the Commission which points out 
that many EU countries cut investments during the EDP as such measures are politi-
cally expedient as compared to cuts in other current expenditure categories. How-
ever, the Commission also emphasizes that cuts in public investments have a nega-
tive impact on growth and affect debt dynamics (European Commission, 2020). The 
SGP framework even gives special treatment to public investments in the calculation 

20 We concentrate only on the expenditure-based measures as we showed that revenue-based measures yield 
relatively low fiscal multipliers.
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21of the MTO, i.e. allows room for budgetary manoeuvre, in particular taking into 

account the needs for public investment.21 Thus in our growth-friendly fiscal con-
solidation package, policy makers would not rely on cuts in public investments.22

Table 4
Growth-friendly fiscal consolidation package

2013 2014 2015 2016
Structural revenue measures
Increase of the healthcare 
contributions rate  0.5  0.2

Transfer of pension 
contributions  0.1  0.1  0.01

Increase of intermediate  
VAT rate  0.2

Increase in excises on oil 
derivatives  0.1  0.1  0.04

Increase of excise rate  
on tobacco  0.03  0.04  0.01

Changes in tax on games  
of chance  0.03  0.01

Limitation of CIT tax relief  0.1
Introduction of tax on interest 
on savings  0.1

Total structural  
revenue measures  1.0  0.7  0.1

Structural  
expenditure measures
3% cut of public sector wages -0.2 -0.1
Cancellation of holiday bonus -0.3 (0.0)
Abolishment of service loyalty 
bonuses -0.1 (0.0)

Reduction of capital transfers  0.0 (-0.2)  0.0 (-0.2)  0.0 (-0.2)
Reduction of subsidies   0.0 (-0.3) -0.3 (-0.2) -0.1 (-0.2) -0.2 (-0.2)
Constraining intermediate 
consumption -0.2 -0.1

Government investment cut -0.4 (0.0) -0.1 (0.0) -0.1 (0.0)
Social benefits savings -0.2 -0.1
Total structural  
expenditure measures  -0.3 (-0.5) -1.3 (-0.9) -0.2 (-0.4) -0.3 (-0.4)

Total structural measures   0.3 (0.5)  2.2 (1.9)  0.9 (1.1)  0.4 (0.5)

Note: new measures of the growth-friendly fiscal consolidation package are bolded in parenthe-
sis. The rest of the measures of the growth-friendly fiscal consolidation package are the same as 
in the original EDP scenario.
Source: authors.

21 Regulation EC 1466/97.
22 However, we are aware that public investments in Croatia are not fully effective as they are often subject 
of political corruption (Bađun, 2011). 
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22
Our model suggests that cuts in public sector wages during recessions can lead to 
substantial pro-cyclical effects as they yield the largest fiscal multipliers. However, 
we are aware that the public sector wage bill in Croatia is excessive (e.g. World 
Bank, 2014) and many relevant authors point to important confidence and credibil-
ity effects triggered by cuts in the public sector. As we explained in section 2, cuts 
in public sector wages signal the commitment of policy makers to the implementa-
tion of structural reforms. Thus, our growth-friendly fiscal consolidation package 
would rely only minimally on cuts in public wages. More precisely, in our counter-
factual scenario we propose a package that would include 3% cuts in gross public 
wages but without additional cuts in holiday and loyalty bonuses.

Third, we already mentioned that subsidies are generally viewed as an unproduc-
tive component of government expenditure. Thus, in our counterfactual scenario 
we propose substantial cuts in subsidies. Rationalization of subsidies was also 
proposed as a fiscal consolidation measure by the World Bank in the Public 
Finance Review Croatia in 2014. In addition, Cournède, Goujard and Pina (2013) 
and Kolev and Matthes (2013) position subsidies at the top of the list of the instru-
ments used in growth-friendly consolidation packages.

Finally, data on general government expenditures indicate that Croatian authorities 
disburse notable funds on capital and current transfers. For example, in the period 
from 2013 to 2016 these expenditures amounted on average to over 10 billion HRK. 
These expenditures are usually directed to inefficient public-owned enterprises (e.g. 
invoked guarantees of un-restructured shipyards). In our view, part of these expen-
ditures that would be aimed at restructuring could be transferred to EU funds, while 
the other part could be rationalized. As these transfers are not recognized as a pro-
ductive part of government expenditure we would not expect them to yield high 
multipliers. More precisely, in our model they do not trigger any multiplicative 
effects on the economy although they do affect fiscal balances.

A growth-friendly consolidation package would yield a lower expenditure-side 
multiplier (table 5), thus soothing the mitigating effects defined in equation (2). As 
previously explained, lower fiscal multipliers would thus reduce the probability of 
self-defeating fiscal consolidation episodes.

Table 5
Weighted expenditure-based fiscal multipliers

 2013 2014 2015 2016
EDP 1.3 0.6 0.7 0.6
Growth-friendly 0.6 0.3 0.1 0.2

Source: authors.
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23In order to analyse the effects of the proposed growth-friendly fiscal consolidation 

package we evaluated fiscal and macroeconomic outcomes in the counterfactual 
scenario and compared it to the EDP baseline scenario. We then calculated the 
differences between outcomes in the two scenarios and applied these differences 
to actual data to make the results easier to interpret (figure 7).

Our results indicate that the EDP fiscal consolidation strategy was partially self-
defeating since the unfavourable composition of the fiscal consolidation package 
led to weaker economic activity and thus to a higher public debt-to-GDP ratio than 
would have been the case in the alternative scenario, based on the growth-friendly 
consolidation package. According to the results of the counterfactual scenario, 
had a more growth-friendly fiscal consolidation package been implemented, 
recession in Croatia could have ended in 2014. However, it is important to empha-
size that in both scenarios public debt-to-GDP ratio increases in the first year of 
consolidation. This is because in both scenarios interest rates notably exceed GDP 
growth, thus triggering a snowball effect, while the general government budget 
records a primary deficit. These two factors were identified as the main drivers of 
public debt in 2014 (see figure 5).

Figure 7
Fiscal and macroeconomic outcomes of the EDP and counterfactual scenario

(a) GDP growth (%) (b) GDP level (HRK mn)
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24 The illustrative counterfactual analysis presented in this section serves only as an 
illustrative example. Nonetheless, it shows that the design of fiscal consolidation 
packages can have notable effects on macroeconomic and fiscal outcomes during 
fiscal consolidation episodes. Thus, in our view, policy makers in Croatia should 
in the future rely more on this kind of model-based evaluation and take into 
account the different macroeconomic effects of various fiscal measures.

5.3 MAIN METHODOLOGICAL LIMITATIONS 
Before we move to the conclusions, it is important to explain some of the key 
limitations of our modelling approach.

As previously noted, the purpose of this model is to provide an analytical frame-
work for the analysis of the short-term macroeconomic effects of fiscal policy. 
Thus, this model does not include the supply side of the economy and variables 
such as the potential GDP, the natural rate of unemployment, demographic 
changes and TFP. These variables are crucial for the long-term analysis but do not 
play a decisive role in short-term analyses. Of course, we are aware that the exclu-
sion of these factors can have some important effects in the short run as well. For 
example, the literature shows that public investments have the largest multiplier 
among all government expenditure components because they stimulate aggregate 
demand but also increase the overall productive capacity of the economy, through 
capital accumulation. In addition, standard models of inflation include the output 
gap or deviation of the unemployment rate from the natural level as important 
determinants of price developments. Next, changes in direct taxes do not affect 
only the demand but also the supply side of the economy, through the effects on 
incentives to work. Our model cannot capture these effects.

However, this does not mean that we have completely neglected the role of some 
other important supply-side factors in the short run. As we showed in the paper, 
we recognize that inflation can be affected not only by demand-side factors but 
also by oil-price shocks and import prices or that decisions on private investments 
do not depend only on demand for investments but also on the costs (labour costs 
and corporate tax). In this way, we tried to overcome some of the main shortcom-
ings of purely demand-driven models in the Keynes-Klein tradition (Challen and 
Hagger, 1983; Wallis and Whitley, 1991).

Another important weakness of our model is that it does not include the monetary 
authority. From the theoretical and empirical point of view, the most important role 
that the monetary authority plays in these kinds of analyses is based on its reactions 
on the money market and the foreign exchange market after the implementation of 
fiscal measures. If, for example, fiscal expansion leads to a countercyclical increase 
of the key monetary policy interest rate, the macroeconomic effects of fiscal expan-
sion can be subdued (Ramey, 2011; 2019). As for the reactions on the foreign 
exchange market, it is well known that fiscal policy is more effective in countries 
with stabilized exchange rate regimes (Perotti and Lane, 1996) as potential 
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25appreciation pressures in times of fiscal expansion are subdued by FX interventions. 

The reason why we did not include a monetary policy block in our model stems 
from the specific nature of the monetary policy framework in Croatia which is based 
on the exchange rate as the key monetary policy anchor. This makes FX interven-
tions a key monetary policy instrument. Thus, in our model we could not include 
some explicit monetary policy rule, such as the Taylor rule, which is applicable for 
inflation-targeting countries. Bokan and Ravnik (2018) proposed an implicit mone-
tary policy rule for Croatia, based on the reactions of monetary policy to deviation 
of exchange rate and inflation rate from implicit targets. Although their proposal 
represents a notable contribution to the literature and covers the effects of monetary 
policy on exchange rate developments, it does not provide a complete coverage of 
the effects of FX interventions on money supply and liquidity. In addition, as Bokan 
et al. (2009) and Galac (2011) show, the Croatian National Bank relies on many 
other (regulatory) instruments that can have notable effects on liquidity and money 
supply in the Croatian economy. Although all the aforementioned factors can have 
notable effects on the effectiveness of fiscal policy, the development of a model with 
a monetary block that includes all these factors goes beyond the scope of this paper. 
Also, in the period from 2014-2016, which is in the focus of our analysis, there were 
no major changes in monetary policy in Croatia. Thus, in our view, our main conclu-
sions would not be altered even if we explicitly included the monetary policy block 
in the model.

The next important limitation of the model is a result of our decision to treat 
exports as an exogenous variable. The effects of fiscal policy on exports can arise 
from the effects of fiscal policy on nominal exchange rate, consumer prices and 
producer prices (through labour costs). Thus, in some circumstances, the effects of 
fiscal policy on exports can hinder the effects of fiscal policy on domestic demand. 
However, in our view, the decision to treat exports as an exogenous variable can 
be seen as plausible, if one takes into account several factors. First, the series of 
exports of goods and services in Croatia in the period of our analysis was domi-
nated by various specific factors, such as exports of ships, tourism revenues, 
effects of the accession to the EU, etc. The other, more important reason is that 
exports in Croatia are significantly more sensitive to exogenous changes in for-
eign demand than to changes in relative prices (Bobić, 2010). In addition, Croa-
tian National Bank data show that the average change of the real effective 
exchange rate in the period from 2014-2016 stood at around only 1% to 2%.23 
Hence, we do not expect that changes in fiscal policy had a decisive effect on 
exports developments during the EDP. 

Next, we treat public sector and private sector wages independently. However, 
changes in public sector wages can affect private sector wages and thus induce 
changes in private sector consumption, investments and employment. Alesina, 
Favero and Giavazzi (2019) state that a reduction in the public sector wage bill has 

23 REER based on CPI and PPI. Table H11, Croatian National Bank.
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26 a depressing effect on aggregate demand, but that may be compensated for by the 
fact that a reduction in public sector wages could translate into lower private sector 
wages, thus raising profitability and investment. For Croatia, there is some evidence 
that the public sector leads long-run wage dynamics. Orsini and Ostojić (2015) 
showed that public sector wage in Croatia is independent from wage dynamics in 
other sectors, while exerting an attraction force on wages in other sectors. This fact 
can notably affect the estimated size of the fiscal multiplier of public sector wages.

Although theory argues that investments should depend on the level of interest 
rates on corporate loans, in this paper we did not include this determinant of 
investments in our investment function. The reason is that in Croatia it is hard to 
find a statistically significant relationship between interest rates and investments.24 
This was also confirmed in Tica (2007), who reviewed the literature on the trans-
mission mechanism of monetary policy in Croatia and concluded that it seems that 
the IS curve in Croatia is vertical. This can be explained by the fact that only 
around 25% of total investments are financed by loans25 and that large companies 
often use external sources of financing, which additionally breaks the link between 
domestic interest rates on loans and investments. Although empirically and eco-
nomically plausible, the decision to exclude interest rates from the investment 
function has an important drawback. With no interest rates in the model we cannot 
take into account the relation between the risk premium, mostly determined by 
developments of public debt, and investments, i.e. we cannot capture the potential 
“crowding-out” effect. This is important because Kunovac and Pavić (2018) 
found that the risk premium, if increased, will spill over to higher interest rates on 
loans, especially in the corporate sector. However, with no empirically determined 
relation between interest rates and investments, the effect of the rise in risk pre-
mium on investments could be less pronounced than expected.

Finally, results of all model-based analyses always depend on the main theoretical 
assumptions and the empirical nature of the model. As we stated before, our model 
is mostly demand-driven and Keynesian in nature. Thus, our model cannot generate 
Ricardian reactions of economic agents (e.g. a rise in government consumption 
raises interest rates, reduces the present value of wealth and thus reduces consump-
tion). In addition, expectations do not play an important role in our model. All these 
factors can affect the size of calculated fiscal multipliers. As for the empirical nature, 
we emphasized that our model is not structural, which means that it is subject to 
Lucas’s critique (Lucas, 1976), like other semi-structural models. 

Given all these limitations, we take the results of our analysis with a grain of salt. 
However, we hope that the analysis provides a solid foundation for future model-
based evaluations of the macroeconomic effects of fiscal policy in Croatia and a 
framework for understanding of complex fiscal policy transmission mechanisms.

24 We tested different specifications of the model and could not obtain statistically significant result with the 
expected sign in none of specifications. 
25 Croatian Bureau of Statistics data, publication Investments in Croatia.
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276 CONCLUSION

Fiscal consolidations are always a subject of intensive public and professional 
debate. The reason is that, apart from the social dimension of fiscal consolidation 
programs, the effects of fiscal consolidations on economic activity presented in 
literature are somewhat ambiguous.

In this paper, we tried to contribute to the understanding of the macroeconomic 
effects of fiscal consolidations in Croatia, using the EDP episode as a case study. 
For this purpose, we developed a semi-structural macro-fiscal model of the Croa-
tian economy (MFMC). With its disaggregated fiscal sector, the model offers a 
deeper insight into the transmission mechanisms of various fiscal instruments on 
Croatian economy.

The main result of our model-based analysis are disaggregated fiscal multipliers 
that capture the first-round and second-round effects of the fiscal measures imple-
mented during the EDP. Our estimates of fiscal multipliers for revenue-based 
(0-0.3) and expenditure-based (0.3-1.3) fiscal instruments are mostly in line with 
the current literature and characteristics of Croatian economy. Data on disaggre-
gated multipliers can help policy makers in designing the consolidation packages 
that can deliver the required fiscal effort while minimizing the negative short-term 
effects on growth.

However, non-complementarity and an ad hoc introduction of fiscal measures, 
together with a high degree of policy uncertainty during the 2014-2016 EDP epi-
sode, weighed down on Croatia’s pursuit of a growth-friendly consolidation strat-
egy. Thus, although it successfully stabilized the public-debt-to-GDP trajectory, 
Croatia’s fiscal consolidation strategy was growth-detrimental and partially self-
defeating. Our analysis suggests that an alternative choice and timing of fiscal 
instruments would have shortened the recession in Croatia and improved the over-
all fiscal outcomes.

As Croatia is preparing to join the euro area in the near future, sustainability of 
public finances, as one of the key nominal convergence criteria, will be at the top 
of the economic policy agenda. Thus, we can expect that fiscal policy makers in 
Croatia will have to engage in a new fiscal consolidation episode in the medium 
run. In this context, we hope that our results can help policy makers to avoid the 
policy mistakes made during the EDP. 

Disclosure statement
No potential conflict of interest was reported by the authors.
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34 APPENDIX 1
MODEL BLOCKS AND EQUATIONS

Aggregate demand
This block defines the behaviour of the main components of aggregate demand. 
GDP, consumption, private investments and imports are determined endogenously 
in this block, while we treat exports, government consumption and government 
investments as exogenous variables.26 All macro variables are expressed in real 
terms,27 which is standard in this type of model.

The consumption function in our model is broadly based on Modigliani’s life-
cycle consumption theory. Thus, private consumption depends on disposable 
income YD

t  and wealth Wt. Disposable income is defined as the total income (sum 
of gross wages, government transfers and remittances) minus income taxes and 
social contributions paid by employees. As there is no publicly available long time 
series of quarterly data on household financial wealth in Croatia, we approximate 
it by the deflated stock-exchange index CROBEX.28 Dt is a dummy variable that 
takes the value of 1 in the case of some outliers in the data. The long run consump-
tion function is defined as:29

	 � (A.1)

 while the short-run equation is then defined as:

	  � (A.2)

The term c3εC
t-1

 captures the error correction mechanism.

Total real investments are defined as the sum of private investments and govern-
ment investments.

	  � (A.3)

Private investments are the function of investment demand IDt (sum of consump-
tion, exports and government investment) (accelerator effect), foreign direct invest-
ment FDIt, costs of production COSTt (defined as the sum of gross private wages 
and corporate tax per unit of investment) and subsidies in the previous quarter 
SUBSt-1. Subsidies are included in the model with a lag because we cannot expect 

26 As explained in the subsection on fiscal variables, we treat most of components of government expenditure 
as exogenous, while government revenues are mostly determined endogenously. This is a standard assump-
tion in this type of analysis. Overbar denotes exogenous variables.
27 We only use nominal data on GDP when we need to calculate the share of fiscal variables in GDP. Nomi-
nal GDP is calculated as the real GDP multiplied by GDP deflator that is determined by CPI developments.
28 Although some authors also use house prices as a proxy of wealth, in our view consumption in the short run 
is determined only by liquid form of assets.
29 Equations also include some dummy variables in case of some unexplainable breaks and/or outliers that 
cannot be explained by economic factors. 
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35this type of government support to companies to be able contemporaneously to 

increase investment activity.

	 � (A.4)

	 � (A.5)

Imports are determined by the import demand (MDt) in the economy (sum of 
domestic demand and exports) and terms of trade, which are defined as the ratio 
of export and import prices. Dt is a dummy variable that takes the value of 1 in 
case of some outliers in the data:

	 � (A.6)

	 � (A.7)

Real gross domestic product based on the expenditure approach can be understood 
as the total aggregate demand in the economy:

	 � (A.8)

Labour market
On the labour market we define private employment EMPPRIVt and public 
employment EMPUBt. Private employment is a function of investment activity 
and private consumption,30 while public employment is defined exogenously. Dt is 
a dummy variable that takes the value of 1 in case of some outliers in data:

	 � (A.9)

	 � (A.10)

The behaviour of private investment is broadly based on orthodox Keynesian 
theory where employment is mostly determined by domestic demand (Snowdon 
and Vane, 2005). However, as there are rigidities on the labour market we expect 
that components of domestic demand can affect labour market only with a lag.

Total employment is given by the term:

	  � (A.11)

30 This equation also contains quadratic trend to improve the fit of the model. More precisely, although invest-
ments and consumption adequately describe the dynamics of private employment they cannot capture the size 
of the amplitude.
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36 Total compensation of employees WTOTALt is then the sum of compensation of 
employees in the private sector and compensation of employees in the public sec-
tor. Compensation of employees is defined as the sum of net wages per employee, 
income taxes per employee, social contributions for healthcare security per 
employee and social contributions for pension security per employee multiplied 
by the number of the employed. All variables are treated exogenously besides 
private sector employment:

	 � (A.12)

Prices
The equation that describes the dynamics of prices is broadly based on an open 
economy version of the Phillips curve.31 As Croatia has a small open economy, 
prices are determined by both domestic and external factors (Jovičić and Kuno-
vac, 2017). In addition, when modelling inflation behaviour in Croatia, it is impor-
tant to consider the “stickiness” of prices (Pufnik and Kunovac, 2013). Having all 
this in mind, our inflation equation takes the following form:

	 � (A.13)

The equation shows that quarterly inflation is determined by the quarterly inflation 
from the previous quarter (sticky prices argument) CPIt-1, changes in total com-
pensation of employees in the previous period WTOTALt-1 that captures the effect 
of both demand-side and cost-push pressures, changes in import prices MPt, 
changes in oil prices OILt expressed in Croatian kuna and changes in implicit indi-
rect tax rate (IMPL_INDt). Dt is a dummy variable that takes the value of 1 in case 
of some outliers in data.

Fiscal sector
One of the main purposes of the model is to estimate the effects of the fiscal con-
solidation measures implemented and to analyse the transmission mechanisms of 
fiscal policy. To capture the full effects of various revenue and the expenditure 
measures on the economy, we have disaggregated the fiscal sector as much as pos-
sible. The fiscal categories fully reflect ESA methodology. Key relations among 
variables in the fiscal block are presented in appendix 5.

We start from the basic identity of the fiscal balance, which is the difference 
between total general government revenues and expenditures:

	 FBt = TRt  – TEt � (A.14)

31 Of course, as our model does not include the supply-side block that determines the potential output, this equa-
tion does not contain output gap. Instead, we use total compensation to employees as a measure of demand-
side pressures. However, this variable also captures some cost-push pressures as rising nominal wages can 
motivate firms to increase prices. 
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37From here, we disaggregate the total general government revenues,

	 � (A.15)

where total revenues are the sum of the indirect and income taxes, social contribu-
tions for health and pension insurance, government sales and other revenues. Indi-
rect taxes are defined as a product of implicit indirect tax rate and nominal con-
sumption as relevant macroeconomic base:

	 � (A.16)

On the other hand, income taxes consist of corporate income tax (CIT) and per-
sonal income tax (PIT):

	 INCOME_TAXt = CITt + PITt� (A.17)

where, as with indirect tax, corporate income tax is defined as the product of the 
implicit corporate tax rate and private investment:32

	 � (A.18)

On the other hand, personal income tax is divided between private sector and public 
sector personal income tax to better isolate the effect of income tax changes on pri-
vate sector and public sector, which is exogenous. Personal income tax is the prod-
uct of implicit personal tax rates and the compensations of employees:

	 � (A.19)

	  � (A.20)

	 � (A.21)

Furthermore, social contributions for pension and health insurance are identically 
divided, and their relevant macroeconomic bases are also compensations of 
employees:

	 SC_Pt = SC_Pt
Private + SC_Pt

Public� (A.22)

	 � (A.23)

	 � (A.24)

32 Investments serve as a proxy for gross operating surplus of corporations, which is commonly used as a 
macro base for corporate income tax. However, this variable is not available for Croatia on a quarterly level.
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38 	  � (A.25)

	 � (A.26)

	 � (A.27)

On the other hand, total general government expenditures are defined as the sum 
of the government consumption, social benefits (including unemployment bene-
fits), interest, government investment, subsidies, other current and capital 
transfers:33

�                      
�

(A.28)

Interest expenditure is defined in the public debt section, while unemployment 
benefits are the function of employment:

	 � (A.29)

Nominal government consumption is defined as the sum of public compensation 
of wages, social benefits in kind, intermediate consumption, consumption of fixed 
capital with government sales subtracted:

	 � (A.30)

At last, public debt is integrated in the model via traditional decomposition of debt 
dynamics, where the level of public debt depends on the previous level of public 
debt and the fiscal balance:

	 DEBTt  = DEBTt-1 + FBt� (A.31)

Primary fiscal balance is defined as total fiscal balance adjusted for interest expen-
ditures:

	 FBt
prim = TRt – TEt + INTt� (A.32)

Interest expenditure is annualized and defined as the product of the implicit inter-
est rate and the previous level of debt:

	 INTt
annual = IIRt * DEBTt–4,� (A.33)

33 Consumption of fixed capital is subtracted, while government sales are added to annul the terms in govern-
ment consumption identity.
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39Implicit interest rate is calculated as a ratio of interest expenditures and the level 

of debt. Their behaviour is modelled as a function of changes in public debt that 
affect credit rating and borrowing conditions,

	 dlog (IIRt) = IIR0 + dlog (DEBTt) + εt
IIR� (A.34)

Finally, the decomposition of public debt dynamics is given by the standard formula,

	 � (A.35)

Equations (34) and (35) enable us to analyze important feedbacks from macro 
variables to public debt-to-GDP ratio and feedbacks from debt-to-GDP-ratio to 
interest rates. These feedbacks can play a crucial role in the success of fiscal con-
solidations episodes.

The baseline scenario in our analysis is the result of the model estimation for the 
period from 2003q3 to 2019q4. This scenario includes all fiscal measures imple-
mented during the EDP. All macroeconomic and fiscal variables are obtained from 
Eurostat, except data on employment, which are based on Croatian Pension Insur-
ance Institute data. The appendix provides a comparison of the simulated baseline 
scenario and actuals for key macro and fiscal endogenous variables.
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40 APPENDIX 2
ORIGINAL AND SIMULATED ENDOGENOUS VARIABLES (BASELINE)

Figure A2.1
Endogenous variables – baseline scenario vs. actuals (levels)
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Figure A2.2
Endogenous variables – baseline scenario vs. actuals (growth rates)
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Source: authors.
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41APPENDIX 3

ESTIMATION RESULTS – KEY MACRO EQUATIONS

Consumption (long-run)
Dependent variable: log(Ct)

Coefficient Std. error t-Statistic Prob.
C0 3.71 0.37 9.94 0.00
log(Yt

D) 0.60 0.04 15.83 0.00
log(Wt) 0.10 0.01 8.20 0.00
Dt 0.03 0.00 7.31 0.00
R-squared    0.95

Regression: log(Ct) = C0 + C1 log(Yt
D) + C2 log(Wt) + Dt  + εt

C

Consumption (short-run)
Dependent variable: dlog(Ct)

Coefficient Std. error t-Statistic Prob.
c0 0.00 0.00 3.86 0.00
dlog(Yt

D) 0.53 0.22 2.37 0.02
dlog(Wt) 0.03 0.01 3.00 0.00
εCt–1 -0.19 0.05 -3.87 0.00
R-squared    0.63

Regression: dlog(Ct) = c0 + c1dlog(Yt
D) + c2dlog(Wt) + c3ε

C
t–1 +μt

c

Investments (long-run)
Dependent variable: log(IPt)

Coefficient Std. error t-Statistic Prob.
I0 -5.74 0.49 -11.75 0.00
log(IDt) 1.32 0.04 35.40 0.00
log(FDIt) 0.03 0.01 2.57 0.01
COSTt -0.55 0.05 -10.24 0.00
SUBSt–1 0.04 0.02 2.28 0.03
Dt 0.03 0.02 1.73 0.09
R-squared    0.92

Regression: log(IPt) = I0 + I1 log(IDt) + I2 log(FDIt) + I3(COSTt) + I4 log(SUBSt–1) + Dt + εt
I

Investments (short-run)
Dependent variable: dlog(IPt)

Coefficient Std. error t-Statistic Prob.
i0 0.01 0.00 2.52 0.01
dlog(IDt) 0.32 0.11 3.06 0.00
dlog(FDIt) 0.02 0.01 1.87 0.07
d(COSTt) -0.84 0.08 -10.63 0.00
dlog(SUBSt–1) 0.00 0.02 0.12 0.90
εI
t–1 -0.33 0.08 -4.10 0.00
R-squared    0.87

Regression: dlog(IPt) = i0 + i1dlog(IDt ) + i2dlog(FDIt ) + i3d(COSTt ) + i4dlog(SUBSt–1) + i5εI
t–1 +μt

1
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42 Imports (long-run)
Dependent variable: log(Mt)

Coefficient Std. error t-Statistic Prob.
M0 -7.72 0.69 -11.14 0.00
log(MDt) 1.58 0.07 22.03 0.00

log( ) -0.95 1.35 -0.71 0.48

Dt 0.07 0.01 7.30 0.00
R-squared    0.98

Regression: 

Imports (short-run)
Dependent variable: dlog(Mt)

Coefficient Std. error t-Statistic Prob.
m0 -7.04 1.01 -6.96 0.00
dlog(TDt) 0.87 0.11 8.23 0.00

dlog( ) 0.21 0.07 3.02 0.00

-0.46 0.07 -6.96 0.00
R-squared    0.85

Regression: 

Employment (long-run)
Dependent variable: log(EMPPRIVt)

Coefficient Std. error t-Statistic Prob. 
EMP0 -0.62 0.78 -0.79 0.43
log(ITt–1) 0.34 0.07 5.23 0.00
log(Ct–1) -0.23 0.13 -1.83 0.07
Dt 0.98 0.42 2.35 0.02
R-squared    0.85

Regression: log(EMPPRIVt) = EMP0 + EMP1 log(ITt–1) + EMP2 log(Ct–1) + Dt + εt
EMP

Employment (short-run)
Dependent variable: dlog(EMPPRIVt)

Coefficient Std. error t-Statistic Prob. 
emp0 0.00 0.00 3.20 0.00
dlog(ITt–1) 0.12 0.06 1.91 0.06
dlog(Ct–1) 0.12 0.04 2.99 0.00

-0.10 0.03 -3.71 0.00

Dt 0.01 0.00 6.81 0.00
R-squared    0.75

Regression: dlog(EMPPRIVt ) = emp0 + emp1 dlog(ITt–1) + emp2dlog(Ct–1) + emp3 + μt
EMP
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43Inflation

Dependent variable: dlog(CPIt)

Coefficient Std. error t-Statistic Prob. 
π0 0.00 0.00 3.53 0.00
dlog(CPIt–1) 0.32 0.08 4.13 0.00
dlog(WTOTALt–2) 0.02 0.01 2.38 0.02
dlog(MPt) 0.12 0.06 2.00 0.05
dlog(OILt) 0.01 0.00 5.61 0.00
d(IMPL_INDt) 0.01 0.00 2.24 0.03
Dt 0.01 0.00 6.41 0.00
R-squared    0.64

Regression: dlog(CPIt) = �π0 + π1dlog(CPIt–1) + π2dlog(WTOTALt–2) + π3dlog(MPt) +π4 dlog(OILt) 
+ π5 d(IMPL_INDt) + Dt + εt

CPI 

Unemployment benefits
Dependent variable: UNEMP_BENt

Coefficient Std. error t-Statistic Prob.
ub0 52433.02 11322.75 4.63 0.00
UNEMP_BENt–1     0.83     0.04 22.99 0.00
d(EMPTOTt ,4)  -6892.60   1531.59 -4.50 0.00
Dt 69767.78 13227.75 5.27 0.00
R-squared    0.95

Regression: UNEMP_BENt = ub0 + ub1UNEMP_BENt–1 + ub2d(EMPTOTt ,4) + Dt + εt
ub

Implicit interest rate
Dependent variable: IIRt

Coefficient Std. error t-Statistic Prob.
iir0 0.04 0.00 53.77 0.00
d(DEBTt ,4) 0.07 0.01 12.27 0.00
Dt 0.01 0.00 4.42 0.00
R-squared    0.68

Regression: IIRt = iir0 + iir1d(DEBTt ,4) + Dt + εt
ub
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45APPENDIX 5

ANNOUNCED STRUCTURAL MEASURES DURING THE EDP

Table A5.1
Announced structural measures during the EDP

Revenues Expenditures
2014
•	�Increase of the rate of healthcare contributions 
from 13% to 15% (0.49% of GDP)

•	�Increased social security contributions due  
to the shift of part of the future pension 
contributions to the first pillar (0.12%  
of GDP)

•	Higher fuel excises (0.11% of GDP)
•	�Other revenues side measures: changes  
in the lottery and gambling taxes, SOEs 
dividend and profit withdrawal, increase  
of telecom fees and other concession fees 
(0.1% of GDP)

•	�increase of reduced VAT rate from 10%  
to 13% (0.12% of GDP)

•	�Lower intermediate consumption due to 
savings, among other, on maintenance costs, 
transportation costs, IT services (0.3%  
of GDP) 

•	�Reduction of subsidies, mostly to shipyards, 
HBOR and railways (0.4% of GDP) 

•	�Savings in social transfers, mostly in the health 
sector and privileged pension outlays (0.3%  
of GDP) 

•	�Reduction of current and capital transfers, 
mostly due to replacement with EU funding 
(0.1% of GDP)

•	�Reduction of subsidies (0.2% of GDP)
•	�Lower public investment (0.1% of GDP) 
•	�Extrabudgetary users and other general 
government entities, mainly in Croatian Roads 
and Croatian Waters (0.4% of GDP)

•	�Savings on general government compensation 
of employees (0.2% of GDP)

2015
•	�Increase of the rate of healthcare contributions 
from 13% to 15% (0.25% of GDP) –  
a residual effect of the measure introduced  
in 2014 

•	�Changes in the lottery and gambling taxes 
(0.05% of GDP) – a residual effect of the 
measure introduced in 2014 

•	�Increased social security contributions due to 
the shift of part of the future pension 
contributions to the first pillar (0.04%  
of GDP) – a residual effect of the measure 
introduced in 2014 

•	�Tax on savings interest (0.07% of GDP) 
•	�Higher fuel and tobacco excises (0.16%  
of GDP)

•	�Reduction of subsidies for agriculture, active 
labor market policies and Croatian Bank for 
Reconstruction and Development (0.03%  
of GDP)

•	�Social benefits savings on housing loan 
subsidies and preferential pensions above 5,000 
HRK, and consolidation of social benefits 
(0.05% of GDP)

•	�Savings of extrabudgetary users, in particular 
Croatian Waters, Croatian Health Insurance 
Fund, Croatian Highways, Croatian Railway 
Infrastructure (0.5% of GDP) 

•	�Reduction of transfers, mainly guarantee funds 
(0.13% of GDP) 

•	�Reduction of investment expenditure of the 
central and local government units (0.5%  
of GDP)

2016
•	�SOEs dividend and profit withdrawal (0.2% of 
GDP) 

•	�Higher fuel and tobacco excises (0.06%  
of GDP) – a residual effect of the measure 
introduced in 2014

•	�New treatment of reinvested earnings  
in the corporate income tax system  
(0.15% of GDP) 

•	Introduction of capital gains tax

•	�Lower intermediate consumption due to 
implementation of “standard material costs 
guidelines” (0.05% of GDP) 

•	�Further reduction of subsidies of some 
activities and substitution with EU funds 
(0.16% of GDP) 

•	�Reduction of social benefits through their 
further integration and decreasing 
unemployment (0.13% of GDP) 

•	�Savings in other transfers through expiry  
of certain programs and substitution with EU 
funds (0.21% of GDP) 

•	�Reduction of investment expenditure in 
defense, health, education, science (0.07%  
of GDP)
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46 Revenues Expenditures
2017

•	�Reduction of investment expenditure of the 
central and local government units (0.5%  
of GDP)

•	�Reduction of capital transfers (0.5%  
of GDP)

Source: European Commission, Assessments of the Convergence Program (different years); authors.
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47APPENDIX 6

MORE DETAILS ON THE EDP IN CROATIA

The Recommendation issued in December 2013 required Croatia to correct its 
excessive deficit by 2016, with an annual improvement in the structural balance of 
0.5%, 0.9% and 0.7% of GDP in 2014, 2015 and 2016. The Commission estimated 
that the mentioned consolidation required Croatia to adopt structural consolidation 
measures of 2.3% of GDP in 2014 and 1% of GDP in 2015 and 2016 (European 
Commission, 2013b). It was assessed that these measures would reduce the nominal 
deficit to below 3% of GDP by 2016 and put the public debt on a sustainable path.

Table A6.1
Forecast of macro and fiscal variables under baseline and EDP scenario (Decem-
ber 2013)

Real GDP growth % 2014 2015 2016
No policy change 0.5 1.2 1.7
EDP scenario -1.0 0.6 1.1
 
Required structural measures, % of GDP 2.3 1.0 1.0
 
Structural balance, no policy change -5.9 -5.8 -6.1
Structural balance, EDP scenario -4.0 -3.1 -2.4
General government balance, no policy change -6.4 -6.0 -6.0
General government balance, EDP scenario -4.6 -3.5 -2.7
General government debt, no policy change 64.7 68.8 72.3
General government debt, EDP scenario 63.9 66.1 66.8

Source: European Commission (2013a).

The Recommendation set a deadline of three months for Croatia to undertake a 
fiscal effort, i.e. until 30 April 2014. In January 2014, the Council adopted both 
the Commission’s proposal for a decision on the existence of the excessive deficit 
and the recommendation on its correction, and officially activated the EDP for 
Croatia (European Commission, 2014b).

In response to Recommendations of the Council, in March 2014 the Croatian 
Parliament adopted a supplementary budget of the central government for 2014, 
which included a package of structural measures of 1.9% of GDP for 2014. As the 
size of the announced structural measures was below the Commission’s recom-
mendations, additional fiscal measures were adopted in April in the amount of 
0.4% of GDP. In the same month, the Government introduced the Convergence 
Program, which adopted structural measures to correct the excessive deficit in 
2015 and 2016, amounting to 1% of GDP in those years.

At the beginning of June 2014, the Commission published an assessment of Croa-
tia’s fiscal effort, where Croatia received a positive assessment of fiscal effort for 
2014 and 2015 (European Commission, 2014a). Thus, the nominal target in 2014 
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48 was achieved in accordance with the recommendation, while in 2015 it was 
breached by 0.25% of GDP. The evaluation therefore noted that the 2015 Budget 
needed to adopt additional structural measures that would enable the achievement 
of the nominal target in 2015. However, according to the criterion of the “bottom-
up” analysis, i.e. summarizing structural measures, Croatia met the requirements 
of the recommendation.

With the expectation that the 2015 Budget would include additional structural 
adjustment to meet the set targets, the Commission proposed to put the EDP on 
hold and announced further close monitoring of public finances. Although Croatia 
struggled to deliver the required structural effort through 2015 (as noticed by the 
Commission while assessing the Convergence Program for 2015 (European Com-
mission, 2015)), the Procedure stayed in abeyance and no further action by the 
Commission was pursued.

The EDP timeline
When looking at the EDP fiscal consolidation episode in Croatia, we can identify 
three main policy phases: pre-EDP consolidation phase, main EDP consolidation 
phase and implementation phase (see figure 1).

1) Pre-EDP consolidation phase
This phase started in 2013 and ended with the 2014 Budget revision that antici-
pated the activation of the EDP for Croatia and already tackled the unsustainable 
trajectory of Croatia’s public finance. The most significant measures from this 
period were a public sector wage bill cut in 2013 and other measures implemented 
with the 2014 Budget, such as pensions cut for the war veterans and a rise of the 
intermediate VAT rate. The Commission assessed in its December 2013 Report 
that those measures were not sufficient to correct the excessive deficit.

2) Main EDP consolidation phase 
In this phase, Croatian authorities introduced the main consolidation package after 
the official activation of the EDP. The package included the main consolidation 
measures presented in the 2014 Budget revision and additional measures from 
April 2014. The consolidation package followed the Commission recommenda-
tion with 2.3% of GDP structural measures in 2014 and 1% of GDP in both 2015 
and 2016. After the introduction of the package, the Council decided to put the 
EDP procedure in abeyance. The main measures on the revenue side included an 
increase of the health contribution, oil and tobacco excises, limitation of CIT tax 
relief and the introduction of tax on savings, while the expenditure side measures 
included cuts in investments, intermediate consumption, subsidies and additional 
cuts of wage bill, through loyalty bonuses.

3) Implementation phase 
This phase continued throughout 2015 and 2016. During this phase, Croatian 
authorities made adjustments that led to deviations of the size and type of meas-
ures initially proposed by the main EDP consolidation package (see table A5.1 in 
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49appendix 5 with all measures listed). As the government dropped some of the 

measures from the consolidation package (e.g. property tax), it intensified some 
expenditure cuts such as those in subsidies and investment. Furthermore, consoli-
dation was supported by the expenditure restraint from September 2015 to March 
2016 determined by the temporary financing of the Budget and the absence of a 
government with legislative powers.



M
ILA

N
 D

ESK
A

R
-ŠK

R
B

IĆ
, D

A
R

JA
N

 M
ILU

TIN
O

V
IĆ

:  
D

ESIG
N

 O
F FISC

A
L C

O
N

SO
LID

ATIO
N

 PA
C

K
A

G
ES  

A
N

D
 M

O
D

EL-B
A

SED
 FISC

A
L M

U
LTIPLIER

S IN
 C

R
O

ATIA

public


 sector


  
economics










45 (1) 1-61 (2021)

50

T
a

b
l

e
 A

6.
2

Ti
m

el
in

e 
of

 th
e 

ED
P 

co
ns

ol
id

at
io

n

20
13

20
14

20
15

20
16

20
17

Q
2

Q
3

Q
4

Q
1

Q
2

Q
3

Q
4

Q
1

Q
2

Q
3

Q
4

Q
1

Q
2

Q
3

Q
4

Q
1

Q
2

Q
3

Pr
e-

E
D

P 
co

ns
ol

id
at

io
n 

ph
as

e
M

ai
n 

E
D

P 
co

ns
ol

id
at

io
n 

ph
as

e
Im

pl
em

en
ta

tio
n 

ph
as

e 
of

 th
e 

E
D

P 
m

ea
su

re
s

 

C
ro
at
ia
 

jo
in
s  

EU

EC
 

pr
op
os
es
 

op
en
in
g 

 
of
 E
D
P 

fo
r 

C
ro
at
ia

C
ou
nc
il 

op
en
s 

ED
P 

fo
r 

C
ro
at
ia
 

M
ai
n 
ED

P 
fis
ca
l 

pa
ck
ag
e 

 
of

 
m
ea
su
re
s 

EC
 g
iv
es
 

po
si
tiv
e 

as
se
sm

en
t  

of
 th
e 
fis
ca
l 

ef
fo
rt

ED
P 
in
 a
be
ya
nc
e

EC
 p
ro
po
se
s 

cl
os
in
g 

 
of
 E
D
P 

 
fo
r C

ro
at
ia

C
ou
nc
il 

 
cl
os
es
 E
D
P 

 
fo
r C

ro
at
ia

So
ur

ce
: a

ut
ho

rs
.



M
ILA

N
 D

ESK
A

R
-ŠK

R
B

IĆ
, D

A
R

JA
N

 M
ILU

TIN
O

V
IĆ

:  
D

ESIG
N

 O
F FISC

A
L C

O
N

SO
LID

ATIO
N

 PA
C

K
A

G
ES  

A
N

D
 M

O
D

EL-B
A

SED
 FISC

A
L M

U
LTIPLIER

S IN
 C

R
O

ATIA

public


 sector


  
economics










45 (1) 1-61 (2021)
51APPENDIX 7

DISAGGREGATED FISCAL SECTOR

Figure A7.1
Revenues
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52 Figure A7.2
Expenditures
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