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Abstract

This paper analyzes fiscal convergence and sustainability in the European Union
using data on government debt, revenues, and expenditures. Absolute fiscal diver-
gence is present in the EU, especially after the sovereign debt crisis. However, we
find evidence of fiscal club convergence when clubs are endogenously determined.
Club convergence is important for the EU because there is no single fiscal policy
and member states’ policies are heterogeneous. Endogenous clubs do not share
the usual geographical, political, or development similarities. Fiscal policy in the
EU is found to be unsustainable, but it is countercyclical. We use a policy response
function where the primary surplus is a function of public debt and the output gap.
The primary surplus does not respond to changes in public debt, and this is con-
sidered to be unsustainable. However, it increases in expansions and decreases in
recessions thus being countercyclical. The countercyclical primary surplus is
important for smoothing business cycles.

Keywords: convergence clubs, fiscal sustainability, public debt, structural breaks,
log t test, dynamic panel

1 INTRODUCTION

With the sovereign debt crisis in the Eurozone, fiscal policy has become an
increasingly important topic. The sovereign debt crisis and the Great Recession
led to many European Union countries breaching the public debt and deficit goals
set by Stability and Growth Pact (SGP). The goals are for public debt not to exceed
60% of GDP and for the deficit not to exceed 3% of GDP. These goals, which are
part of the nominal convergence criteria, were established to ensure sound and
sustainable public finances in the European Union. However, whether or not there
is a convergence of member states’ fiscal policies and whether fiscal policy is
sustainable is still an open question.

This paper analyzes fiscal convergence and tests for fiscal sustainability in the
European Union. We test fiscal convergence directly using government revenue,
expenditure, and debt as key government variables instead of testing for GDP
convergence as is usual in the convergence literature. The paper considers both
absolute convergence and convergence clubs, which is important because the
European Union does not have a single fiscal policy and member states’ policies
are heterogeneous. Heterogeneous fiscal policies among member states could
easily lead to different fiscal convergence clubs, which are analyzed in the paper.
Based on the identified convergence clubs, we test for fiscal sustainability in the
clubs as well as in the whole of the European Union. Fiscal sustainability has
become an especially important topic for the EU countries after the Greek crisis.

The literature on fiscal convergence is relatively scarce. Economic integration,
common institutional factors, and common policies in the EU should lead to con-
vergence in key fiscal indicators. On the other hand, the sovereign debt crisis and
the Great Recession affected member states in different ways, possibly leading to



fiscal divergence. It seems that the observed period plays an important role. Earlier
research finds some evidence of fiscal convergence in the period from the late
1960s to the early 2000s (De Bandt and Mongelli, 2000; and Delgado, 2006),
while more recent studies such as Koc¢enda, Kutan and Yigit (2008) show the lack
of it in the period from 1995 to 2005. The mentioned papers measure convergence
using the popular - and a-convergence tests as well as cointegration tests in a
time series framework.

The literature does not tackle the issue of convergence clubs regarding fiscal pol-
icy. However, the idea of convergence clubs is implicitly included in discussions
on the EU core and periphery, or on the two-speed Europe idea popularized by
Blanchard (2010) which argues that different groups of European countries show
faster and slower recoveries after the Great Recession. Accordingly, fiscal conver-
gence and the possibility of convergence clubs are important issues for EU poli-
cymakers. This paper analyzes both absolute convergence and club convergence.
Instead of grouping countries according to ad-hoc criteria such as geographical
location or EU accession date, we determine convergence clubs endogenously.

We also analyze fiscal sustainability within the clubs and in the whole EU 28
using a policy response function proposed by Bohn (1998, 2007). Fiscal policy is
sustainable if the primary government surplus increases as a response to the
increase in public debt. This is considered responsible and sustainable behavior
because the government increases its revenue or decreases spending when faced
with a higher public debt. Bohn (1998, 2005) concludes that U.S. fiscal policy is
sustainable. Cassou, Shadmani and Vazquez (2017) refine this finding by showing
that the U.S. fiscal policy is sustainable only during good economic times, but not
in times of economic distress.

The research regarding European fiscal policy is somewhat different. Collignon
(2012) develops a policy response function to analyze European fiscal sustainabil-
ity. His policy response function is adjusted to EU fiscal rules looking at the pri-
mary surplus response to changes in debt and deficit. Results indicate that Euro-
pean fiscal policy is sustainable in this respect, but conditions on financial markets
and the risk of financial contagion can make it insufficient, as shown by the Greek
crisis. Research has also focused on the cyclical behavior of fiscal policy. The
common understanding is that fiscal policy should be countercyclical; higher gov-
ernment spending in recessions followed by fiscal consolidation in expansions to
smooth business cycles. The countercyclical fiscal policy is sustainable in the long
run when extra deficits accumulated in recessions are compensated for during
times of economic growth. Balassone, Francese and Zotteri (2010) show that
budget balance in fourteen EU countries deteriorates during recessions, but does
not improve to the same extent during expansions. Government expenditures are
responsible for the asymmetry.
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Public debt sustainability has been widely analyzed for individual countries as
well. Babi¢ (2003) and Mihaljek (2004) analyze the sustainability of public and
external debt in Croatia. This early analysis' concluded that Croatian public debt
is not too sensitive to the various shocks analyzed, but credit rating and interest
rate spread in Croatia are worse than those of central European countries. Deskar-
Skrbi¢ and Simovié (2017) on the other hand showed that public debt level affects
the effectiveness of fiscal spending by reducing the size of fiscal effects in Croatia.

This paper contributes to the literature by analyzing absolute fiscal convergence
and convergence clubs using quarterly data for government debt, revenues, and
expenditures in EU member states from 2000:1 to 2017:2. We test convergence
using a log ¢ test proposed by Phillips and Sul (2007, 2009) accompanied with the
clustering algorithm for endogenous club classification. Commonly used - and
o-convergence tests might be biased and suffer from low power as noted in Ber-
nard and Durlauf (1995, 1996) among others. Such tests assume linear dynamics
in the convergence process. Phillips and Sul’s (2007) log ¢ test is based on a non-
linear dynamic factor model, which allows a nonlinear adjustment in parameters
both over time and across different countries. Therefore, it is suitable in testing for
convergence. We check the robustness of our results by applying recently devel-
oped unit root tests, which control for both sharp and smooth structural breaks.

The paper also contributes to the fiscal policy sustainability literature. We use a
policy response function proposed by Bohn (1998) in a panel framework where
the primary government surplus is a function of public debt and the output gap.
We use a dynamic panel model and include a lagged dependent variable in the
equation since there is a strong inter-temporal relationship between the govern-
ment surplus and public debt. Furthermore, EU countries are somewhat homoge-
nous, and therefore there is a possibility of cross-sectional dependence. Unlike the
previous literature, we use a dynamic panel system GMM estimator with common
correlated effects proposed by Pesaran (2006) which controls for pronounced
homogeneity among the EU countries.

The main findings can be summarized as follows. There is strong and robust evi-
dence of absolute divergence in government debt, revenues, and expenditures
among the EU countries. The process of divergence was intensified during the
sovereign debt crisis and the Great Recession. However, we find two, three, and
four endogenous convergence clubs in government debt, revenue, and expendi-
tures respectively. The clubs are found to be quite heterogeneous; club members
do not share the usual geographical, political, or development similarities. On the
other hand, groups of EU-15 and EU-13 countries as well as EU core and EU
periphery countries are shown to diverge, which suggests an important difference
between endogenous and exogenous groupings.

11997-2003 period is considered.



Fiscal policy is found to be unsustainable but countercyclical both in the EU as a 3 5 ’7
whole and within identified convergence clubs. Our model does not show an
increase in the primary surplus after debt upsurge, which is identified as unsus-
tainable behavior. We find only limited evidence of fiscal sustainability in the
EU-13 group and in a subsample with public debt higher than 90%. On the other
hand, fiscal policy in the EU is countercyclical, indicating the efforts of fiscal
policy to smooth business cycles.
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The paper is structured as follows. Section 2 explains and presents the data. It
describes empirical methods used in the paper, namely log # test and the clustering
algorithm for club convergence analysis; unit root tests with structural breaks; and
the dynamic panel model used for the sustainability analysis. Section 3 presents
results on fiscal convergence and sustainability, while section 4 concludes.

2 DATA AND METHODOLOGY

2.1 DATA

For convergence analysis, we use quarterly general government debt, revenues,
and expenditures in a percent of GDP as our key variables. Variables in current
prices are divided by nominal GDP and expressed in real terms as a percent of
GDP. The data span from 2000:ql to 2017:q2, which is the longest available
period for a balanced panel for 28 EU countries. For the sustainability analysis,
we use primary surplus, public debt, and the output gap data, but the sample starts
in 2002:q1 because of the availability of primary surplus data. The primary sur-
plus is calculated as total surplus plus payable interest, and it is expressed as a
percent of GDP. Public debt is expressed as a percent of GDP as well. The output
gap is a percent deviation of GDP from its long-run trend computed using the
Hodrick and Prescott (1997) filter.

DIEVAV AINIAVTA
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All variables are seasonally adjusted using Census X11 method for Census
Bureau’s X12-ARIMA program. Data are collected primarily from the Eurostat
and International Financial Statistics (IFS) database. For Croatia, we use central
government revenues and expenditures provided by the Croatian National Bank
as a proxy for general government. For some countries, we had to reconstruct data
from different sources to work with balanced panels for the analysis. Details on
data construction are explained in appendix. Appendix also plots series of govern-
ment debt, revenues, expenditures, and primary surplus as a percent of GDP and
presents basic descriptive statistics.

2.2 THE LOG t CONVERGENCE TEST AND CLUB CONVERGENCE

We use the log ¢ test for convergence analysis of government debt, revenues, and
expenditures as well as for analysis of convergence clubs. The test was developed
by Phillips and Sul (2007, 2009) who built on a neoclassical growth model with
heterogeneous technology and looked for the output convergence. Intuitively, the
test looks at cross-sectional dispersion over time. If the dispersion decays over
time, countries are becoming more similar, i.e. there is convergence. Phillips and
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Sul (2009) introduced three sets of tools: relative transition curves, log ¢ test, and
the clustering algorithm for testing club convergence.

Allowing for a heterogeneous technology in a growth model is important because
countries experience different growth paths. Such a framework is reasonable for
studying fiscal convergence in the EU as well because countries have both a com-
mon part, such as institutions and policies, and an idiosyncratic part which is
country-specific.

Consider a neoclassical growth model with the heterogeneous technology used in
Phillips and Sul (2009):

logy, =log; +log 4, +[log 5, ~log 5 |e /" +g,t )

where y, is output per capita, 7, and y are initial and steady-state levels of output
per capita, respectively, and 4, represents the initial level of technology. Hetero-
geneity is allowed through the convergence parameter §, and the output growth
rate g since both can vary over time and across countries. The model can be
rewritten to show a common and country-specific component. We simplify the
equation (1) as logy, =a,+g,t where the term a, collects all RHS variables except
g,t. Than the model can be written as a dynamic factor model:

a, +g,t
1Og Vi = (—J H = bit:ur' (2)

t

In this dynamic factor model z, is a common component. The coefficient b, explains
how individual countries relate to the common component 4. In this paper, the
focus is on fiscal convergence. Instead of looking at output per capita, we consider
convergence in government debt, revenues, and expenditures. The common com-
ponent g, in that case are EU institutions, integration process, and/or common
policies, while b, represents a share of a common trend for each EU member state.

Coefficients b, could be empirically analyzed using relative transition curves 4,
which are simply the relative departure of country i from the average, or:

b ot )

“Tor
Nz:i]b“ NZ;\;X"[

where x, are series on government debt, revenue, or expenditures.> We remove the
cyclical component from the time series as suggested by Phillips and Sul (2009)
by using the Hodrick and Prescott (1997) filter, but the results are not very sensi-
tive to cyclical smoothing. Convergence is evident when 4, curves for all coun-
tries approach 1.

h

it

2 For each variable we run a separate test.



The log ¢ test is a more formal way for testing convergence. The test builds on 3 59
relative transition curves and has the following form:

10g%—210g(10gt):a+7logt+ut 4)
t

where H, =1/ N Zjv:l(hit —1)2 is a quadratic distance measure which goes to 0
when countries converge. t=T7,...,T where T is the first observation after we
discard the initial 30% of observations, as suggested by Phillips and Sul (2009).
Second term on LHS is a penalty function which improves test performance, and
u, is an iid error. Convergence is tested with the coefficient y. When y is negative
and statistically significant, we can conclude that countries diverge. If 0 <y <2
we can conclude there is a conditional convergence in growth rates. For absolute
convergence to hold, y > 2.3 The critical value at 5% level significance is 1.65.

SOINONODH
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Phillips and Sul (2007, 2009) also developed a clustering algorithm for detecting
endogenous convergence clubs based on the log ¢ regression. If the convergence
hypothesis is rejected for the full sample, club convergence can be considered.
The clustering algorithm has four steps. Simplified, in the first step we sort coun-
tries in the panel, and in the second step, we form a core group of & countries,
where k < N, for which the log ¢ regression yields the highest #-statistics.* The
remaining N — k countries form a complementary group. In the third step we add
one country at the time from the complementary to the core group and for each we
apply the log ¢ test. If £ > -1.65, the new country is added to the core group. The
first convergence club is obtained after all countries that satisfy the condition are
added. In the fourth step, we apply the log ¢ test on the group of remaining coun-
tries which are not a part of the first convergence club. If the #-statistic is greater
than -1.65, the second convergence club is identified. If not, we repeat steps (1) to
(3) on the group of remaining countries to identify other possible convergence clubs.

DIEVAV AINIAVTA
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To obtain as few clubs as possible, we run separate tests for club merging. Once
initial clubs are identified, we run the log ¢ test on them. If convergence hypothesis
is not rejected for club 1 and club 2, we merge them and form a new club 1. New
club 1 is then tested for merging with club 3 and so on. The advantage of this
procedure is that it produces fewer convergence clubs, but the downside is that the
evidence for convergence is less convincing, because the ¢-statistic on the y coef-
ficient is usually insignificant.

2.3 UNIT ROOT TESTS FOR CONVERGENCE

We use different unit root tests for convergence analysis within identified clubs to
check the robustness of our results. We test for convergence in government debt,
revenues, and expenditures both in the full sample of EU 28 and in each identified
convergence club. Following the approach of Bernard and Durlauf (1995) and

3 Phillips and Sul (2007, 2009) provide more technical details of the test. For empirical analysis we use a set
of procedures described in Du (2017).
4To form a group, the #-statistic for parameter y from log ¢ regression must be ¢ > -1.65.
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Pesaran (2007) we compute a difference between country i and the average which
we test for the unit root:

'fit =X )Et (6]

where x, represents government debt, revenues, or expenditures in country 7, and
X, is an adjusted average excluding country i under consideration. The adjusted
average should prevent a bias in testing, which could be large for big countries
such as Germany.

If the difference series X, is stationary, then there is convergence in government
debt, revenues, or expenditures. Shocks to an individual country’s fiscal variables
may be permanent or temporary, but all shocks to the difference series X, should
be only temporary if country 7 converges to the average. Rejection of unit root is
evidence of convergence. If our results are robust, rejections should be higher
within identified clubs than in the full sample of EU 28.

We apply unit root tests developed by Lee and Strazicich (2003), and Enders and
Lee (2012) that can control for structural breaks. Structural breaks are highly pos-
sible in government debt, revenues, and expenditures time series since they
include the period of the sovereign debt crisis and the Great Recession in the EU.
Ignoring structural breaks might be a serious problem that reduces the power of
the test, as argued in Perron (1989). We also present results of a standard ADF test,
which does not control for structural breaks. Intuitively, structural breaks are
abrupt changes in the data such as the Great Recession. It is possible that the con-
vergence was present both before and after the break, but the existence of the
break violates our conclusions.

The Lee and Strazicich (2003) unit root test controls for two sharp breaks in the
data. It is a Lagrange Multiplier (LM) test with the equation:

AZ=0'AZ+ ¢S  +e (6)

where St is a detrended X, series and ¢ is a coefficient of interest. Under the null
hypothesis of unit root ¢ = 0, and the rejection of unit root implies convergence.

We use the so-called break model which allows for two breaks in both level and
the trend of the series using dummy variable vector Z=[1,t,D,,D,,DT,,DT,].
Dummy variables D, and D,, control for breaks in level and take value 1 if
t>T, +1 and 0 otherwise for breaks j=1,2 where T, are break locations. On the
other hand, dummy variables DT, and DT, control for breaks in the trend where
DT, =t-T, fort>T s and 0 otherwise for breaks j=1,2. Break locations 7,
and 7, are endogenously determined in a grid search which minimizes the #-sta-

tistics of coefficient ¢.

Critical values for the LM test with two breaks in a level and the trend are taken
from table 2 of Lee and Strazicich (2003). Number of lags in the equation (6) is
chosen based on general to specific procedure.



We also use the Enders and Lee (2012) unit root test, which controls for an 361
unknown number of smooth structural transitions approximated by a flexible Fou-
rier function. The Fourier function has proved to accommodate smooth breaks
very well, there is no need for a grid search as in Lee and Strazicich (2003) test,
and the number of estimated parameters is relatively small, so the test does not
lose power. The test equation is simple and can be estimated by OLS:

SOINONODH
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where again §l is detrended X, series and ¢ is a coefficient of interest. The null

hypothesis of unit root assumes ¢ = 0, and again a rejection of unit root implies

convergence. However, equation (7) includes a time-dependent deterministic term I
c(f) which is approximated by a single frequency Fourier function of the form

c(t)=c, +¢,Asin (%) +¢,Acos (%) (®)

DIEVAV AINIAVTA

where ¢, ¢,, and c, are coefficients estimated by OLS, ¢ is a current time period,
and 7 is a number of observations. Note that the equation (8) nests a standard
linear specification when ¢, and c, are equal to zero. We run the model with a sin-
gle frequency equal to one, and with a number of lags chosen by general to spe-
cific procedure. Critical values are taken from Enders and Lee (2012) table 1.

2.4 POLICY RESPONSE FUNCTION FOR THE SUSTAINABILITY ANALYSIS
We analyze fiscal policy sustainability using a policy response function as sug-
gested by Bohn (1998, 2007).5 Our model can be written as:

NOINN NVAdOYNT FHL NI ALITIIVNIVLSNS ANV FONIDYTIANOD TVISId

sit:psit—l+ﬁl dit+ﬁ2ﬁit+8it' (9)

Equation (9) is a dynamic panel version of Bohn’s policy response function where
s is the government primary surplus in country i at time ¢, d, is public debt, and y,
is the output gap. e, is the residual where e, = o, +¢,, and o, are country fixed effects.
The error term ¢, is independent, or E[e, e/.k] =0 for each i, j, ¢, and k where i#].

Fiscal policy is sustainable when /3, is positive, suggesting an increase in primary
surplus as a response to higher public debt. Such behavior is considered sustain-
able and responsible, because the government tends to increase its revenue or
decrease spending as a response to higher debt.

Bohn (1998) stressed the importance of controlling the model with the output gap.
Coefficient 8, next to the output gap also tells us if the fiscal policy is pro- or
countercyclical. When 8, < 0, the positive output gap decreases government sur-

S Bohn (2005, 2007) criticize fiscal sustainability analysis based on unit root and cointegration techniques
popularized by Trehan and Walsh (1988), and Hamilton and Flavin (1986). He argues that such techniques are
not capable of rejecting sustainability hypothesis because the relevant debt variables are necessary stationary
after a finite number of differencing and thus in compliance with the intertemporal budget constraint (IBC).
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plus and fiscal policy can be considered as procyclical and vice versa (Balassone,
Francese and Zotteri, 2010).

Our model includes a richer dynamic than initially proposed in Bohn (1998) by
including a lagged primary surplus (Cassou, Shadmani and Vazquez, 2017). This
specification is more appropriate because it allows for fiscal policy persistence
and because of a possible feedback effect between public debt and surplus in a
panel framework; accumulated government deficits (negative surpluses) are closely
related to public debt.

The benchmark model is estimated by a system GMM augmented with common
correlated effects (CCE) proposed by Pesaran (2006) to deal with cross-sectional
dependence. The system GMM estimator proposed by Arellano and Bover (1995),
and Blundell and Bond (1998) is often used for dynamic panel estimation, and we
use their two-step procedure with robust standard errors where fixed effects are
removed by first differencing.®

Our panel consists of European Union countries which are somewhat homoge-
nous in terms of common institutions and policies, and therefore a cross-sectional
dependence can be an important issue affecting our results.” To deal with the issue
of cross-sectional dependence, we augment the system GMM estimator by adding
cross-sectional means of all variables as instruments in the model from the equa-
tion (9). Common correlated effects procedure is proposed by Pesaran (2006) for
a group of OLS estimators. However, we use this principle to augment system
GMM estimator. Pesaran (2006) showed that adding CCE has satisfactory small
sample properties for relatively small N and T even in heterogeneous models. We
call this model system GMM-CCE model.

We confirm the robustness of the benchmark model by estimating a dynamic
panel model with fixed effects (FE) using robust errors. Our data set is a balanced
panel with a reasonably large 7= 62 and therefore the FE estimator should not be
biased. We refer to this model simply as the FE model.

3 FISCAL CONVERGENCE AND SUSTAINABILITY

3.1 CONVERGENCE CLUBS

We do not find any evidence to support the absolute convergence of government
debt, revenues, and expenditures in the EU using relative transition curves and log
t test. The relative transition curves in figure 1 show lack of convergence, because
they do not approach 1 in the observed period. By contrast, curves are scattered
equally at the beginning and the end of the sample.

¢ We use first differencing instead of forward orthogonal deviaton (FOD) because our data set is a balanced
panel. Refer to Arellano and Bover (1995), and Blundell and Bond (1998) for complete technical details.

7 Indeed, when we apply Pesaran (2015) test for weak cross-sectional dependence to the model, the null hypoth-
esis of cross-sectional independence can be easily rejected.
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This is further supported by a more formal log ¢ test presented in table 1. Table 1
shows y coefficient from the log ¢ regression applied to government debt (1a), rev-
enues (1b), and expenditures (1¢) data. Again, y < 0 implies divergence, 0 <y <2
is evidence of conditional convergence, and y > 2 implies absolute convergence in
levels. Table 1 shows that y coefficient is significantly negative (marked with an
asterisk) when log ¢ test is applied to all EU countries, which rejects absolute con-
vergence of government debt, revenues, and expenditures. Koc¢enda, Kutan and
Yigit (2008) also find fiscal divergence in a form of pronounced level of heteroge-
neity in public debt and deficit among EU member states.

NOINN NVAdOYNT FHL NI ALITIIVNIVLSNS ANV FONIDYTIANOD TVISId

We also find that the Great Recession and sovereign debt crisis further increased
fiscal divergence in the EU. In figure 2 we show results of estimated rolling win-
dow y coefficient for government debt, revenues, and expenditures. We estimate
the log ¢ regression with a centered rolling window of 20 quarters (five years)
together with 95% confidence intervals. For all three variables, estimates are sig-
nificantly negative throughout the observed period, which further confirms the
result of fiscal divergence. An interesting finding is that the estimated y further
decreases from 2008 in the case of government revenues and expenditures and
from 2011 in the case of government debt. Therefore, it could be argued that the
Great Recession and sovereign debt crisis pushed the EU further away from fiscal
convergence.
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TasLE 1
log t convergence test results and convergence clubs classification

(a) Government debt convergence results

log(t) All countries

y -0.253%*

t-stat -22.13

Club classification

log(t) Club 1[19]  Club 2 [9]

y -0.00900 0.560

t-stat -0.686 6.100

(b) Government revenues convergence results

log(t) All countries

y -0.729*

t-stat -33.34

Club classification

log(t) Club1[19] Club2[5] Club 3 [2] Club 4 [2]

y 0.00700 0.792 0.114 -3.378%*

t-stat 0.527 22.75 0.395 -2.779

(c) Government expenditures convergence results

log(t) All countries

y -1.075*

t-stat -10.68

Club classification

log(t) Club1[5] Club2[11] Club3[6] Club 4 [3] Club 5 [2]
y 0.284 0.264 0.113 0.851 -0.125
t-stat 1.016 16.05 8.963 9.936 -0.154
Final classification

log(t) Club1[5] Club2[11] Club3[9] Club 4 [2]

y 0.284 0.264 0.169 -0.125

t-stat 1.016 16.05 14.93 -0.154

Note: The table presents y coefficient from log t regression together with t-statistics.

* Marks a rejection of convergence at 5% level. Numbers in brackets are number of countries in
the club. Club classification is a result of the initial clustering algorithm. Final classification is
a result after club merging. Final classification is presented only when club merging is signifi-
cant. Countries that form different clubs are presented in figure 3.

However, we find strong evidence of club convergence. Convergence clubs are
implicitly included in discussions about the EU core and periphery as well as in
the idea of two-speed recovery in Europe popularized by Blanchard (2010). We
use the clustering algorithm of Phillips and Sul (2007, 2009) to determine conver-
gence clubs endogenously. Results are presented in table 1 under Club classifica-
tion section. Countries that form convergence clubs are shown in figure 3.

Table la presents results for government debt. We find two convergence clubs,
one containing 19 and the other 9 countries. The y coefficient is statistically zero
in the first, and positive, but less than 2 in the second club, which indicates condi-
tional convergence of clubs. Similarly, for government revenues, three conver-



gence clubs emerged and club sizes are 19, 5, and 3 (table 1b). Ireland and Roma- 3 6 5
nia form a divergence group, since they do not converge to any club. For govern-
ment expenditures, club classification finds five clubs in total, plus Ireland as a
divergent group. However, clubs 3 and 4 can be merged together according to log
t test, so the final classification shows four convergence clubs plus Ireland (table
I¢). Clubsizes are 5, 11,9, and 2 for Clubs 1, 2, 3, and 4 respectively. In each case
0 <y <2 indicating conditional convergence.

SOINONODH

(8102) 08€-€5¢€ (9) Tv
MOLOFS DI'TdNd

FI1GURE 2
Rolling window estimation of log t regression
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Identified clubs are heterogeneous in a sense that countries within a club do not
share common geographical, political, or development similarities. In figure 3 we
show countries that form different clubs. The first row of figure 3 shows clubs
from 1 to 4 and divergent groups. The first column indicates fiscal variables: gov-
ernment debt, revenues, and expenditures. Convergence clubs are in squares,
while divergent groups are in circles. For example, government debt Club 1
includes Croatia, Cyprus, Estonia, Hungary, Lithuania, Romania, Slovakia, and
Slovenia, which are new member states, mostly small countries, and most of them
experienced the transition from centrally planned to market economy. However,
Austria, Belgium, Finland, France, Greece, Ireland, Italy, Portugal, Spain, Swe-
den, and the UK are also members of the same club (government debt Club 1).
Similar diversity can be found within other clubs.
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FiGURre 3
Convergence clubs

Club 1 ‘ ‘ Club 2 ‘ ‘ Club 3 ‘ ‘ Club 4 ‘ ‘ Group

Austria Belgium Croatia Bulgaria Czech

Cyprus Estionia Finland Republic Denmark
% France Greece Hungary Germany Latvia
= Ireland Italy Lithuania Luxembourg Malta
= .
8 Portugal Romania Netherlands

Slovakia Slovenia Spain Poland

Sweden UK

Austria Belgium Croatia Cyprus .
] Czech Republic Denmark Malta Bulgan?
2 sonia Fi Lithuania Ireland
g Estionia Finland France Poland Romania
§ Germany Greece Hungary Spain UK
= Italy Latvia Luxembourg
5 Netherlands Portugal

Slovakia Slovenia Sweden

E Belgium Austria Croal%a Bulgatria Czech Lithuania
= Denmark Cyprus Estonia Republic Germany Romania
§ Finland France| Hungary Italy Latvia Luxembourg
° Greece Portugal Slovakia Malta Netherlands
2 Slovenia Spain Poland UK
© Sweden

Note: Convergence clubs are in squares, non-convergent groups are in circles.

We find a substantial degree of homogeneity in government debt, revenues, and
expenditures clubs. For example, government debt Club 1 and government reve-
nues Club 1 share 12 of 19 countries (figure 3). All eleven countries in govern-
ment expenditures Club 2 are also in government debt Club 1. There is a major
overlap between government debt Club 2 and government expenditures Club 3.
Other similarities can also be observed in figure 3. Therefore, clubs are heteroge-
neous within countries, but homogenous in fiscal variables.

Endogenously identified clubs indeed show evidence of convergence, but this is
not the case for ad-hoc exogenous clubs. First, we group countries into EU-15 and
EU-13 and apply the log ¢ regression to government debt, revenues, and expendi-
tures data. The results reject convergence in all cases except for government debt
in EU-13, where the y coefficient is statistically equal to zero (0.042 with a #-sta-
tistic of 1.34). Next, we group countries into EU core and periphery® and use the
log ¢ test. Convergence is strongly rejected in both groups for all three fiscal vari-
ables. It seems that countries converge to some criteria other than simply geo-
graphical, political, or development similarities, or indeed multiple similarities.’
These results could be compared with Koc¢enda, Kutan and Yigit (2008) who ana-
lyze fiscal convergence in the ten EU countries that joined EU in 2004. They do
not find a systematic difference among all EU countries, EU core, and EU periph-
ery when analyzing fiscal convergence. Delgado (2006) uses cluster analysis to
group EU countries thus avoiding ad-hoc exogenous clubs, but the paper does not
tackle the issue of fiscal club convergence.

8 EU core countries are Austria, Belgium, Denmark, Finland, France, Germany, Luxembourg, Netherlands,
Sweden, and UK. Other 18 countries form EU periphery.
° Analysis of factors and criteria to which countries converge is beyond the scope of this paper.



The log ¢ regression improves upon the standard S-convergence tests, but results are 3 67
compatible with such tests. In figure 4 we show a simple scatter plot of government
debt level and a growth rate, which is a version of an unconditional f-convergence
test. For government debt Clubs 1 and 2, we estimate the equation of the form
log(d,/d )=a+pd +e, where the dependent variable is the debt growth rate
between the last and the first period, and the independent variable is a debt level in
the first period. Club 1 is depicted with black circles, and Club 2 with grey pluses.
As shown in the figure 4, regression lines for each club are negatively sloped indi-
cating convergence within clubs according to the standard S-convergence test.
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3.2 UNIT ROOT TESTS OF FISCAL CONVERGENCE

Table 2 presents results of fiscal convergence using unit root tests for the sample
of 28 EU countries and within clubs identified by the clustering algorithm. For the
government debt data, we analyze convergence to the average for the full sample
of the EU 28, then for the 19 countries of convergence club 1, and then for the 9
countries of club 2 (table 2a). A similar analysis is done for government revenues
and expenditure in table 2b and 2c, respectively. For each club, we compute a
separate adjusted average. Unit root rejection rates at 10% significance level are
presented for ADF, Lee and Strazicich (2003), and Enders and Lee (2012) test.
Rejection of the unit root hypothesis is considered evidence of convergence.
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TABLE 2
Club convergence using unit root tests

2a: Percent of countries converging to the average gov. debt (%)

ADF Lee & Strazicich Enders & Lee
EU [28] 3.57 3.57 7.14
Club 1 [19] 0.00 5.26 5.26
Club 2 [9] 22.22 0.00 0.00
2b: Percent of countries converging to the average gov. revenues (%)

ADF Lee & Strazicich Enders & Lee
EU [28] 35.71 85.71 46.43
Club 1 [19] 42.11 94.74 57.89
Club 2 [5] 40.00 100.00 40.00
Club 3 [2] 0.00 100.00 100.00
2c: Percent of countries converging to the average gov. expenditures (%)

ADF Lee & Strazicich Enders & Lee
EU [28] 39.29 78.57 46.43
Club 1 [5] 40.00 100.00 40.00
Club 2 [11] 54.55 90.91 81.81
Club 3 [9] 33.33 77.78 55.56
Club 4 2] 100.00 100.00 100.00

Notes: Rejection rates of unit root hypothesis at 10% level of significance are reported in the table.
Number of countries in a club is in brackets. The rejection rate is calculated as (# of rejections/
# of countries within a club) x100.

We find neither absolute nor club convergence in government debt data because
the difference of government debt against the average is stationary for just a few
countries. For the full sample of EU 28, unit root rejection rates are only 3.5% in
the case of ADF and the Lee and Strazicich test, and 7% for the Enders and Lee
test. Rejection rates within two clubs are not much different, thus not supporting
club convergence of government debt.

In the case of government revenues and expenditures, we do not find evidence of
absolute convergence, but club convergence is supported. Almost half of countries
in the EU 28 sample converge to the average. ADF test has low power in the pres-
ence of structural breaks, but the unit root is rejected in 35% to 40% of countries
for both series. The Enders and Lee test has more power and rejects the unit root
in 46% of countries. Finally, the Lee and Strazicich test with sharp structural
breaks shows the biggest rejection rates of 78% and 85%. For both government
revenues and expenditures, rejection rates within clubs are higher than in the full
sample of EU 28, indicating stronger convergence within clubs. This is especially
true for Lee and Strazicich (2003) test where rejection rates are mostly over 90%
within clubs indicating strong club convergence. Enders and Lee (2012) test has
rejection rates within clubs well over 50%, except in government revenues club 2
and government expenditures club 1. ADF test gives somewhat mixed results but
does not reject the club convergence hypothesis. This confirms that convergence
clubs using the Phillips and Sul (2007, 2009) clustering algorithm are robust,



except for government debt. As a comparison, De Bandt and Mongelli (2000) use 3 69
cointegration techniques to analyze fiscal convergence in the Eurozone. Their
findings support fiscal convergence in the Eurozone over the 1970-1998 period.
Unit root tests which allow for nonlinearities have recently been a more popular
way of analyzing convergence (see Raguz Kristi¢, Rogi¢ Dumanci¢ and Arcabic¢
(2018) and references therein).
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3.3 FISCAL (UN)SUSTAINABILITY

Next, we analyze if fiscal policy is sustainable in the European Union and within
convergence clubs found in the previous section. In this respect, we use the policy
response function from equation (9) which relates primary government surplus
with public debt and the output gap. If surplus increases as a response to an
increase in public debt, fiscal policy is considered sustainable, as discussed in the
methodology section.

(8107) 08€-€5€ (¥) v

We analyze fiscal sustainability using seven different models (subsamples). Model
1 is the benchmark model, which includes 28 EU countries. Models 2 and 3
include subsamples of countries from government debt convergence clubs identi-
fied in the previous section. The first club consists of 19, and the second of 9
countries.'’ Next, we consider fiscal policy sustainability within exogenous clubs
of EU-15 and EU-13 countries with Models 4 and 5. Finally, Models 6 and 7 use
subsamples with government debt > 90% (Model 6) and debt < 90% of GDP
(Model 7). This subsample analysis is motivated by the influential paper of Rein-
hart and Rogoff (2010) who argue that a public debt higher than 90% of GDP
depresses economic growth. Maastricht criteria also require government debt
below 60% of GDP. However, EU countries fought with the Great Recession and
the sovereign debt crisis, which substantially increased the level of public debt in
some countries. Our data show that 15 out of 28 EU countries had a government
debt higher than 60% of GDP in 2017:Q2. Therefore, such subsample analysis is
interesting from both an academic and a policy perspective. The 90% level of
public debt can be considered as arbitrary, especially since Aréabi¢ et al. (2018)
show there is no single level of public debt associated with the decrease of GDP
growth. However, in this paper, we are only interested in fiscal sustainability.

DIEVAV AINIAVTA
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Fiscal policy is found to be unsustainable in the EU. We present the results of
system GMM-CCE and FE estimators in tables 3 and 4, respectively. Different
models are numbered in the first row of each table, and independent variables are
in the first column. In table 3, the estimated coefficient , next to the government
debt is negative or insignificant. In other words, the government does not increase
primary surplus as a response of higher government debt, and fiscal policy is not
sustainable. We find weak evidence of fiscal sustainability for the EU-13 group
countries and for the subsample with debt > 90%. For these two models (Models

10 We consider government debt convergence clubs only, but clubs are fairly homogeneous between fiscal
variables, as discussed. In addition, some government revenues and expenditures convergence clubs include
only a few countries, which is impractical for panel data analysis.
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5 and 6), point estimates are positive with both system GMM-CCE and FE estima-
tor. However, coefficients are insignificant for system GMM-CCE estimator, and
point estimates are small in magnitude in both cases (tables 3 and 4).

Fiscal policy is countercyclical in the EU and in all subsamples considered. Balas-
sone, Francese and Zotteri (2010), and Cassou, Shadmani and Vazquez (2017) use
B, coefficient next to the output gap to analyze cyclicality of fiscal policy. As pre-
sented in tables 3 and 4, the coefficient next to output gap is positive and statisti-
cally significant in all models."" Positive output gaps are related to an increase in
primary surplus, which can be interpreted as a countercyclical fiscal policy. This
indicates that fiscal policy in the European Union tries to smooth business cycles.

Fiscal policy is fairly persistent because the coefficient p next to the lagged sur-
plus is positive, statistically significant, and roughly 0.5.

' Only Model 6 in table 4 has a positive, but insignificant output gap.
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4 CONCLUSION 3 7 3
The Great Recession and the sovereign debt crisis in the Eurozone have shaken

fiscal policies in the EU. Many European countries have breached public debt and

deficit goals set by the Stability and Growth Pact. Therefore, the issue of fiscal

policy convergence and sustainability is very important for the EU.

This paper analyzes fiscal policy convergence and tests for fiscal sustainability in
28 EU countries using data on government debt, revenues, and expenditures. We
show absolute divergence in fiscal policies, which was further increased by the
Great Recession and the sovereign debt crisis. However, we find strong evidence
of club convergence. Club convergence is important to consider because the EU
does not have a single fiscal policy and member state policies are heterogeneous.
In general, convergence clubs are implicitly included in discussions on the EU
core and periphery, and in the two-speed recovery idea which argues that different
groups (or clubs) of European countries are characterized by faster and slower
recoveries from the recession. We find two government debt convergence clubs,
three government revenue clubs, and four government expenditure clubs. Endog-
enously identified clubs do not have simple geographical, political, or development
similarities. They are heterogeneous within countries, but homogenous between
fiscal variables. Exogenous grouping of EU countries into EU-15 and EU-13 or
into EU core and periphery does not show evidence of fiscal convergence. Conver-
gence clubs are related to multiple equilibriums within the EU, which makes a
single fiscal policy difficult to achieve. More precise fiscal rules could be consid-
ered by policymakers together with corrective measures such as the Excessive
Deficit Procedure. Fiscal rules instead of discretionary decision making might be a
step toward similar fiscal policies and fiscal convergence in the EU.
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Fiscal policy in the EU is found to be unsustainable, but countercyclical. We use
a policy response function for the sustainability analysis where primary surplus is
a function of government debt and the output gap. We show that surplus does not
respond to an increase in government debt, which cannot be interpreted as sustain-
able. However, primary government surplus increases in expansions and decreases
in recession, thus being countercyclical and aimed at smoothing business cycles.
In this respect, the fiscal goals for public debt and deficit set by the Stability and
Growth Pact may not be enough to ensure fiscal sustainability. More precise fiscal
rules together with corrective measures would be helpful for both fiscal sustaina-
bility and convergence.

Disclosure statement
No potential conflict of interest was reported by the author.
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APPENDIX

DATA CONSTRUCTION AND SOURCES

For the convergence analysis, we use data on general government debt, revenues,
and expenditures. Variables are in millions of euro, current prices. We divide all
by nominal GDP to express fiscal variables in real terms and in a percent of GDP.
The main data source is Eurostat and the International Financial Statistics data-
base from the International Monetary Fund. All data span the period from 2000:q1
to 2017:q2, but some data have been reconstructed. For Germany, Estonia, Ire-
land, and Luxemburg we interpolate annual data for 2000 and 2001 since quar-
terly data start from 2002:ql1. For Austria, we interpolate annual data for 2000
since quarterly data start from 2001:q1. For Croatia, we reconstruct monthly data
on central government expenditure and revenue based on the old methodology.
The data are provided by Croatian National Bank (CNB) and we use central gov-
ernment data as a proxy for the general government. Nominal GDP is taken from
the Eurostat database except for Croatia, Malta, and Poland for which we take the
data from IFS. Public debt data are entirely taken from the Eurostat database.
Public debt is usually expressed as a percent of GDP on annual bases. Therefore,
public debt is divided by a sum of GDP in a current and previous three quarters,
ord, =(8d, /Z j:0$ ¥,.:)x100, where d, is public debt in a percent of GDP, $d,, and
$y are nominal debt and GDP in millions of euro. We use this approach for the
sustainability analysis when the sample starts in 2002:q1. For the convergence
analysis where the sample starts in 2000:q1, we divide public debt only by current
quarter GDP to maximize number of observations, or d, = ($d,/$y,) x 100. For the
sustainability analysis, we also use primary surplus and real GDP data from Euro-
stat. All the data span the period from 2002:q1 to 2017:q2 (balanced panel). Below
we plot time series of government revenues and expenditures (figure Al), and
primary surplus and government debt (figure A2) in a percent of GDP. Table A1
contains basic descriptive statistics.
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TABLE Al 3 7 7

Descriptive statistics

Country Revenues Expenditures Debt Surplus -
Mean St.dev. Mean St.dev. Mean St.dev. Mean St. dev.
Belgium 0.498 0.014 0519 0.029 102371 6.191 1.489 2.662
Bulgaria 0.375 0.032 0378 0.035 25430 12.762 0.809 3.995 s8¢
Czech R. 0.397 0.021 0427 0.030 34493 6377 -1.570 2.538 ; é a
Denmark 0.542 0.012 0.537 0.025 41.284 6.727 2350 2.937 § g §
Germany 0.439 0.011 0453 0.017 69.791 6.443 0.853 1.749 El
Estonia 0.380 0.027 0376 0.035 6.770  2.386  0.605 2.605
Ireland 0.331 0.031 0374 0.095 63.992 35900 -3.019 8.925
Greece 0.427 0.042 0.501 0.052 135.084 31.814 -2.996 4.643 [
Spain 0380 0.016 0417 0.035 64440 24.433 -1.729 4.398
France 0.506 0.016 0.544 0.023  78.400 13.788 -1.601 1.526 o
Croatia 0.433 0.030 0478 0.030 56.491 19.248 -1.880 2.281 & 5
Italy 0.453 0.019 0485 0.019 115.085 12457 1.345 1.277 E 5
Cyprus 0.365 0.030 0395 0.055 73.230 21.307 -0.192 5.510 S %
Latvia 0352 0.022 0374 0.036 26.770 14.433 -1.088 3.003 % g
Lithuania 0.341 0.013 0367 0.039 28.502 10.293 -1.275 3.675 g
Luxembourg  0.434 0.013 0418 0.026 14941 7.215 1360 1.821 2
Hungary 0.444 0.021 0490 0.023  69.585 8.796 -0.745 3.255 2
Malta 0384 0.020 0416 0.023  66.048 4.001 0.266 2.870 g
Netherlands 0.429 0.009 0.446 0.021 56.298 8.245 -0.165 2.086 5
Austria 0.489 0.012 0.513 0.019 76310 6.738 0363 1.796 z
Poland 0395 0.013 0435 0.018 48860 5.134 -1.724 1.608 i
Portugal 0.415 0.021 0.469 0.035 92343 30.325 -1.906 3.499 g
Romania 0.335 0.016 0367 0.033 25.756 10.096 -1.550 3.267 2
Slovenia 0.434 0.010 0.472 0.048 44276 22349 -1.759 4.888 %
Slovakia 0.373  0.024 0417 0.039 43263 8989 -1.969 2.157 B
Finland 0.531 0.013 0.520 0.040 46337 10.241 1.891 3.288
Sweden 0.520 0.019 0515 0.016 42539 4814 1.568 1.730

UK 0378 0.012 0.420 0.036 60.967 22.826 -2.558 2.478
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Abstract

This paper deals with tertiary education efficiency and effectiveness across 24
European Union countries in four sub-periods between 2004 and 2015. The effi-
ciency scores are computed using Data Envelopment Analysis (DEA). We try to
raise awareness of the quality, and not of the quantity, of educational outputs and
inputs by introducing quality-based correction of the DEA efficiency score, which
we regard as effectiveness. Our results show that quality considerations affect the
relative positions of countries regarding their efficiency scores. In other words,
some less developed countries, which are efficient in the quantity-based model,
fail to reach the defined efficiency border when considering some quality indica-
tors of outputs. On the other hand, some inefficient developed countries increase
their DEA-based ranking and achieve effectiveness (quality-based efficiency). The
same is true for input quality considerations. Since tertiary education cannot be
expected to provide the same quality of outcomes with different input qualities,
efficiency improves (deteriorates) in the input-output quality-based model in many
countries with low (high) quality student bases.

Keywords: tertiary education, data envelopment analysis, educational efficiency
and effectiveness, EU

1 INTRODUCTION

It is a well-established fact that the quality of education matters more than quan-
tity. Fortunato and Panizza (2015) argue that the sharp increase in cross-country
average years of schooling might not accurately represent actual educational
gains. According to Pritchett (2013), as cited in Fortunato and Panizza (2015), an
increase in years of education in less developed countries, as opposed to devel-
oped countries, is not always transmitted into educational benefits. This view is
also supported by many relatively recent papers such as Hanushek and Kimko
(2000), Barro (2001), WoBmann (2006), Altinok, Diebolt and Demeulemeester
(2014), Barro (2013) whereas Barro (2013) concludes that the “quality and quan-
tity of schooling both matter for growth but quality is much more important™.
Additionally, Pritchett (2001), who was not able to prove a positive association
between increasing educational attainment and per capita income growth, argues
that it could be that the educational quality was so low that “years of schooling”
have created no human capital.

Due to the importance of educational services for growth, attitudes and political
and social awareness, they are provided and publicly financed, to a greater or lesser
extent, by practically all governments around the world. Additionally, educational
externalities are a textbook example of market failure and one of the most impor-
tant motives behind government intervention in this sector. According to Szirmai
(2015), after World War II, expansion and improvement of education were gener-
ally considered essential to development. The awareness about the role of educa-
tion in the development process resulted in a far reaching education expansion.
Over the course of time, increased government expenditures on education trans-



lated into higher levels of education. Consequently, higher education enrolments 3 83
have grown significantly over the last three decades. According to World Bank
(2018) data, the world gross enrolment ratio in tertiary education’ grew from 13%
to 35% during the 1985-2015 period. Growth has been even more impressive in the
European Union (EU) where the average annual growth rate of the gross enrolment
ratio in tertiary education reached 3.5%. This has led to an increase in the gross
enrolment ratio in tertiary education from 25% in 1985 to 68% in 2014.

SOINONODH
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However, as Szirmai (2015) puts it “Since the 1970s, optimism about the contribu-
tions of education has been shaken and more emphasis is given to improving the
quality of education.” This author notices that not all educational investments are
effective and efficient in the development process. Due to the potential ineffective-
ness of educational inputs, the quality of education can be unsatisfactory. Thus, the
rising educational coverage and duration of education, as well as government and
even private educational expenditures, are not always efficiently transmitted into
higher productivity and wages, growth rates and better institutions. Therefore, it can
be argued, it is not quantity that underlies the successful exploitation of all forms of
educational benefits, but the quality and the effectiveness of the educational inputs
and investments. Although efficiency and effectiveness are similar concepts, they
are not synonyms. Viljoen (cited in Kenny, 2008) defined efficiency as relating to
“how well an activity or operation is performed.” The term effectiveness relates to
performing the correct activity or operation. In other words, “efficiency measures
how well an organization does what it does, but effectiveness raises value questions
about what the organization should be doing in the first place”.

L0ZAd NVIIAUVD VIZIVOAVIN “)I'I:II' VZAAOAVN VNVZO

There is a significant body of literature which deals with the efficiency of all levels
of the national educational systems in the EU. Many of those studies chose to use
data envelopment analysis (DEA) in their methodological approach, because
DEA, as a nonparametric method of mathematical programming, enables the cal-
culation of the relative efficiency of quite homogenous and comparable units
given multiple criteria. These criteria dictate the choice of certain input variables,
whose values are preferred to be as small as possible, and certain output variables,
whose values are preferred to be as great as possible. The choice of the criteria,
and consequently the choice of the variables, defines the concept of the research.

4dO¥MNT SSOYDV NOILVONAD AUVILYAL 40 SISATYNV NV SSANTAILOAALT SA ADNAIDIAIA

Conclusions of various DEA-based studies sometimes differ significantly, which
makes it impossible to draw general conclusions concerning tertiary educational
efficiency at the EU level. Differences in conclusions mostly arise from the diverse
selection of inputs and outputs considered within different studies. Additionally,
some papers deal with a narrow sample of countries (e.g. Ahec Sonje, Deskar-
Skrbi¢ and Sonje, 2018; Yotova and Stefanova, 2017), i.e. homogenous countries
with similar development levels, and others deal with a broader and more or less

! Total enrolment in tertiary education (ISCED 5 to 8), regardless of age, expressed as a percentage of the total
population of the five-year age group following on from secondary school leaving.
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heterogeneous set of countries, which can also affect the difference in the results
(Aubyn et al., 2009; Aristovnik and Obadi¢, 2011; and Toth, 2009).

Still, most of the papers that use the DEA approach make comparisons on tertiary
education between countries considering only the definition of efficiency. Some
papers deal with quality issues but mostly on the output side of the educational
“production function”. Therefore, questions regarding the quality of educational
inputs and outputs and their effectiveness are usually covered only partially. In
this paper, we argue that a greater focus on efficiency can give misleading results
that could translate into flawed educational policy prescriptions.

The paper is organized as follows. The second section summarizes previous
research findings. The third section gives the rationale for selected inputs and
outputs as well as a glimpse of the educational inputs and outputs in the EU. The
fourth section deals with the methodology and the fifth presents and discusses the
main results. The last part of the paper provides comments on policy implications
and future research recommendations.

2 LITERATURE OVERVIEW

DEA is a generally suitable method for a country-level public sector efficiency
evaluation® and it is commonly used and widely accepted as an appropriate analy-
sis approach in the tertiary education efficiency research. For example, to rank
eleven Eastern European countries according to their tertiary education efficiency
during the 2005-2013 period, Ahec Sonje, Deskar-Skrbi¢ and Sonje (2018) use
input-oriented DEA with variable returns to scale (VRS). The authors use expend-
iture on tertiary education per pupil in the percentage of GDP per capita as an
input variable and the share of unemployed with tertiary education in the total
number of unemployed (model 1) and World University Ranking list as an alterna-
tive output measure (model 2). However, the authors consider models with only
one input and one output variable, which limits the possibility of making more
general conclusions.

Yotova and Stefanova (2017) used the same method on a set of countries similar
to that chosen by Ahec Sonje, Deskar-Skrbi¢ and Sonje (2018). As an input vari-
able, authors used total expenditures on tertiary education per student as a percent-
age of per capita GDP in 2012, while the set of educational outputs variables
included three indicators: tertiary educational attainment (age 25-34), the employ-
ment rate of the population with tertiary education outside the risk of poverty and
social exclusion and the mean monthly earnings of a person with tertiary educa-
tion as a share in per capita GDP in 2014. Again, the analysis is limited to one
input and one output. It should be noted that both studies include some educa-

2 We won’t go in any details regarding the broader usage of DEA in public sector efficiency evaluations. How-
ever, interested reader can refer to the following research in this area: Clements (2002), Afonso and St. Aubyn
(2006), Aristovnik (2013a, 2013b), Aristovnik and Obadi¢ (2014), etc.



tional output quality indicators, but they do not consider any educational input
quality measures, which could lead to biased results and conclusions.

Toth (2009) analyzed the efficiency of tertiary education in 20 EU countries in
2006 using output-oriented DEA with variable returns to scale (VRS). The author
used a ratio of expenditures spent on higher education to GDP as an educational
input, and the ratio of people with a degree to the total population as well as the
employment rate of people with a degree as educational output variables. Beside
standard outputs and inputs, the author used two non-discretionary variables
(parental educational attainment and public-to-total expenditure GDP per capita in
current US$). However, Toth’s (2009) results differ significantly from other,
related, studies that include EU countries®. She found that, for example, Denmark
and Italy (among others) share the first position regarding tertiary education effi-
ciency in 20 analyzed EU countries, while Aristovnik and Obadi¢ (2011) and
Aubyn et al. (2009) rank these countries as relatively inefficient.

Aristovnik and Obadi¢ (2011) used output oriented DEA with variable returns to
scale (VRS) to assess tertiary education efficiency in a broad set of countries
(selected group of EU and OECD countries) during the 1999-2007 period. The
analysis included input data on expenditure per student (tertiary, % of GDP per
capita), school enrolment (tertiary, % gross), and output/outcome data, i.e. school
enrolment (tertiary, % gross), labor force with a tertiary education (% of total) and
the unemployed with a tertiary education (% of total unemployment). To assess
technical efficiency regarding different inputs and outputs/outcome, the authors
tested three. Two out of three considered outputs are standard educational quantity
output indicators, while the last can be regarded as a quality indicator. In the con-
clusion authors emphasize the need to consider some educational quality data

The most comprehensive study employing DEA methodology to assess the effi-
ciency of the tertiary education in a broad set of countries is authored by Aubyn et
al. (2009). The authors used two approaches: input and output-oriented DEA with
variable returns to scale (VRS). The analysis is conducted over two subperiods:
1998-2001 and 2002-2005. In the first model, authors used a number of academic
staff and students as inputs, while the second model considered spending in pri-
vate government-dependent institutions (in % of GDP) as an input variable. A
weighted number of graduates and a weighted number of published articles were
used as output variables in both models. All educational inputs and outputs con-
sidered in this paper can be regarded as quantitative. However, the study includes
a number of non-discretionary measures such as selection of students, budget
autonomy, staff policy, output flexibility, evaluation, funding rules and PISA
results!, which can be seen as qualitative measures (mostly) of inputs.

* See table Al in appendix.
4 For detailed explanation of variables see Aubyn et al. (2009).
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It should be noted that conclusions differ in the abovementioned papers, which
makes it impossible for us to draw any general conclusions on tertiary educational
efficiency at EU level>. We suspect that differences in conclusions mostly arise
from the diverse selection of inputs and outputs considered within different papers.
However, the differences in the conclusions of the reviewed papers also arise
because of the different samples of countries. That is, two papers deal with a nar-
row sample of countries, i.e. homogenous countries with similar development lev-
els, and others deal with a broader and heterogeneous set of countries, which can
also produce different results. Still, differences arise even if the samples are rela-
tively similar. For example, Aristovnik and Obadi¢ (2011), and Aubyn et al. (2009)
use the same number and coverage of countries and even time periods in different
model specifications (variables), but sometimes the results differ significantly. For
example, the first model in Aristovnik and Obadi¢ (2011) ranks the Czech Repub-
lic as the first and then as the 33* in the second model. Similarly, in Aubyn et al.
(2009) Cyprus is ranked number one in the first model (1998-2001) and then as
27" in the second model (1998-2001)°.

3 DATA: TERTIARY EDUCATION INPUTS AND OUTPUTS

This paper differentiates between quantity and quality measures of educational
inputs and outputs, which enables us to discriminate tertiary education efficiency
and tertiary education effectiveness. Since there is no consensus regarding the
appropriateness of available inputs and outputs, it seemed inappropriate to make
an ad hoc decision to include some and to exclude other inputs and outputs that
were used in the previous researches. Therefore, this paper uses a somewhat
broader set of inputs and outputs than most of the papers presented in the literature
overview. It also considers quality indicators on both side of the educational pro-
duction function — the input and the output side. This decision comes with a cost,
as the discriminatory power of the method becomes questionable with the increase
of the variables due to the inappropriate degrees of freedom (Cooper, Seiford,
Tone, 2006:106). However, any future research should try to detect key inputs and
outputs in the tertiary education “production” process and try to synthesize them
to get more information with fewer data/variables. This approach could lead to
more robust and more consistent DEA-based conclusions regarding tertiary edu-
cation efficiency.

To our knowledge, there is no precise definition and delimitation of quantitative
and qualitative educational inputs and outputs. According to Lee in Bourguignon,
Elkana and Pleskovic (2007), an outcome of education is composed of both the
quantity and the quality of educational capital. According to him, the quantity of
educational capital can be measured by the number of graduates. However, he
emphasizes that it is rather difficult to measure the quality of education accurately.
The author adds that the quality of education is reflected in the performance of

* Table Al in appendix provides a table with the previous research results.
¢ See table Al in appendix.



students and graduates, as the value added of schooling can be measured by labor 3 8 ’7
market performance, such as extra earnings or employment, of educated workers.
Due to the lack of official quantity vs quality definitions regarding educational
inputs and outputs, in this section, we provide the basic rationale behind the
choices made in this paper.

Before the provision of details regarding the selected inputs and outputs, figure 1
gives a synthetic overview of educational inputs and outcomes, as defined in
Scheerens, Luyten and van Ravens (2011).

(8102) v1H-18¢€ (¥) TH
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FiGure 1
A synthetic overview of educational inputs, processes and outcomes

‘ Inputs ‘ ‘ Process ‘ ‘ Outputs .
ezl
System level financial, System level process o :5: %
material and human | —> > P —» Output indicators §%
resources indicators indicators * Subject matter based 52
* Literacy (reading, g8
Financial and material System level process mathematical, 85
resources indicators indicators scientific) E z
1. Proportion of gross 1. Teaching time per « Competencies 4z
domestic product subject 2z
spent on education 2. Opportunity to learn Outcome/attainment 2 3
2. Educational 3. The locus of indicators £
expenditure per decision-making « Graduation rates f 2
student 4. School autonomy « Proportion of students an
3. Proportion of public 5. Education standards graduated without % §
and private by level delay z"
investments in 6. Whether formal « Drop-out rates g
education examinations are « Class repetition rates %
4. Public investment in taken E
educational research 7. The evaluation Impact indicators g
and development, etc. capacity of the system « (For each attainment Z
8. The magnitude and level) % of employed ;
Human resources diversification of an at a certain job level E
indicators educational support * % of unemployed
1. Teacher background structure « (For lower school
characteristics 9. The division of levels) % enrolled in
2. Teacher professional private, government follow-up education
knowledge and skills dependent and public « Degree of social
3. Teacher working schools participation (social
conditions 10. Incentive-based capital)
4. Teacher autonomy policies to stimulate « Adult literacy rates
5. Teacher morale and school performance « Average income, for
status 11. The degree to which each attainment level
6. Staff to student ratios school choice is free
Contextual indicators (student background characteristics, societal conditions,
antecedent conditions within the educational system, the organizational infrastructure
of the local community, etc.)

Source: Scheerens, Luyten and van Ravens (2011), adapted by the authors.
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The selection of quality and quantity educational input and output indicators was
mostly dictated by data availability (on the system level). Additionally, some indi-
cators that were considered as either inputs or outputs of the tertiary education
system were highly correlated with other selected variables. Thus, we had to drop
some of them. The following subsections link selected variables to the definitions
of input, output and process indicators shown in figure 1. System-level process
indicators have not been considered at all due to the lack of appropriate data.

3.1 QUANTITATIVE MEASURES OF EDUCATIONAL INPUTS

General government expenditures on tertiary education as a percentage of GDP
(financial resources indicator) are chosen as the most common measure of tertiary
education public investments/expenditures. Due to the correlation of this measure
with similar measures of inputs, other measures are excluded. Data for this meas-
ure are available for the entire analyzed period.

Financial aid to students as a percentage of total public expenditure on education,
at the tertiary level of education (financial resources indicator) is selected as an
input since it indicates public expenditures pointed directly towards students. It is
assumed that it adds new information regarding tertiary education financial inputs
since it is not correlated with the previous financial resources indicator. Data for
this measure are available for the 2004-2012 period.

One limitation should be noted here. Namely, both financial resources indicators
contain only public spending on tertiary education. However, the structure of
financing sources could also affect the efficiency since publicly financed education
resources (see system level financial inputs and process indicators in figure 1) do
not represent the total amount of educational spending. However, comparable data
on private spending on education for all countries in our sample was not available.

The ratio of pupils and students to teachers and academic staff in tertiary educa-
tion is selected as a human resource indicator in the last analyzed sub-period
(2013-2015), which was dictated by data availability.

3.2 QUALITATIVE MEASURE OF EDUCATIONAL INPUTS

The percentage of underachieving 15-year-old students in the PISA survey (aver-
age of all fields) is an output indicator of secondary education. We assume it is a
contextual indicator that measures human capital input quality at the tertiary level
education since it contains information about the quality of the student population
before entering the system of tertiary education. Data for this measure are availa-
ble for the entire analyzed period.

3.3 QUANTITATIVE MEASURES OF EDUCATIONAL OUTPUTS

Tertiary education graduates (ISCED 5-6, per 1,000 of population aged 20-29) and
graduates aged 20-34 (% of the corresponding population) are selected as out-
come/attainment indicators that are the most important and commonly used meas-



ures of tertiary education outputs. The first indicator is available for the 2004-
2012 period, while the latter was used for the analysis in the last sub-period (2013-
2015). Since both measures indicate only the number of students who successfully
exit the tertiary education system and do not contain any information regarding
their “quality”, we regard them as quantitative indicators of educational outputs.

The population aged 15-64 with completed tertiary education is selected as a com-
mon quantitative output indicator since it only considers the number of tertiary
educated people and provides no information regarding the qualitative features of
the tertiary educated population. It should be noted that population with com-
pleted tertiary education also reflects past spending on education, while our analy-
sis measures the outputs at the same time as inputs. However, if we considered
only past spending on tertiary education we would still have a similar problem.
Beside historical data availability problems, if we took (financial) inputs from
previous periods, we would neglect the potential efficiency of current expendi-
tures to “produce” a new tertiary educated population. This is because current
financial resources devoted to tertiary education are spread across current stu-
dents. In three-year periods (for which we take averages) some of those students
become part of the tertiary educated population. Data for this measure are availa-
ble for the entire analyzed period.

The ratio of unemployment rates (%, age 15-64) for all educational levels to
unemployment rates (%, age 15-64) of the tertiary educated labor force is selected
as an impact indicator of tertiary education outcomes. It measures tertiary educa-
tion returns on the labor market. Due to its correlation with similar labor market
outcomes measures, other measures are excluded. Data for this measure are avail-
able for the entire analyzed period. Even if this indicator could be seen as a quali-
tative tertiary education outcome measure, we included it in both the efficiency
and the effectiveness analysis. We argue that a high ratio of unemployment rates
for all educational levels and unemployment rates of tertiary educated labor force
does not necessarily reflect the high efficiency of the tertiary education in terms of
labor market outcomes, but could be also a result of low activity rates of the ter-
tiary educated population. Therefore, we correct this measure with activity rates
of tertiary educated population.

3.4 QUALITATIVE MEASURE OF EDUCATIONAL OUTPUTS

Following the preceding paragraph, the ratio of unemployment rates (%, age
15-64) for all educational levels to unemployment rates (%, age 15-64) of the
tertiary educated labor force is multiplied by the activity rates of tertiary educated
population. The resulting measure is selected as a qualitative impact indicator of
the tertiary education outcomes. Data for this measure are available for the entire
analyzed period.

An average overall score of Times Higher Education university rankings is cho-
sen as an output indicator of the tertiary education quality in the last sub-period
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(2013-2015). We considered other ranking lists, but Times Higher Education was
the only university rankings database which covered all countries in our sample in
2016. In previous sub-periods (2004-2012), we used the gross domestic product in
PPS per capita (% of average) as a proxy for tertiary education outputs quality due
to the incompleteness of the university rankings data and their correlation with
university rankings (overall score). Anecdotal evidence presented in figure 2 justi-
fies this choice. Namely, it seems that the correlation between the GDP per capita
and the average university overall score (measure of the educational outcomes
quality) using the ranking of the Times Higher Education (2017), significantly
exceeds the correlation between the GDP per capita and the tertiary educated pop-
ulation as a percentage of 15-64 years aged population (typical measure of educa-
tional outcomes quantity).

FIGURE 2
Quantity versus quality of education as GDP per capita correlates

=

Deviation from EU 26 average,
GDP p/c in PPS
Deviation from EU 26 average,
GDP p/c in PPS

Deviation from EU 26 average, Deviation from EU 26 average,
tertiary educated population (as % of 15-64) average THE WUR overall score

Source: Times Higher Education (2017), Eurostat (2018c, 2018d).

The analysis is performed on a sample of 24 EU countries’ for which all the neces-
sary data during the 2004-2015 period were available. The entire time span has
been divided into four 3-years sub-periods for which comparable data and varia-
bles were available. Table 1 summarizes selected inputs and outputs in efficiency
and effectiveness DEA models.

Figures 3, 4 and 5 show educational (quantity and quality) inputs and outputs
trends within the EU countries during the analyzed periods (averages for sub-
periods 2004-2006, 2007-2009, 2010-2012, 2013-2015). The figures reveal a lot
of differences among EU member states regarding the educational inputs and out-
puts. However, a few conclusions can be drawn.

" Due to data shortages Cyprus, Greece, Malta and Luxemburg were excluded from the dataset.



TaBLE 1
Inputs, outputs and quality indicators

Label Definition Used in period
Countries: Belgium, Bulgaria, Czech Republic, Denmark, Germany, Estonia, Ireland,
Spain, France, Croatia, Italy, Latvia, Lithuania, Hungary, Netherlands, Austria, Poland,
Portugal, Romania, Slovenia, Slovakia, Finland, Sweden, United Kingdom

Inputs

General government expenditure (tertiary
education, % GDP)

Financial aid to students as % of total public
(DFA(% EX) expenditure on education, at tertiary level of 2004-2012
education (ISCED 5 6, %)

Ratio of pupils and students to teachers and

(HEX2(% GDP) 2004-2015

(ST academic staff (tertiary education, levels 5-8) 2013-2015
Outputs
Tertiary education graduates, (ISCED 5-6, per
(O)GRAD(20-29) 1,000 of population aged 20-29) 2004-2012
(O)GRADT(20-34) Graduates aged 29-34, tertlar.y education level 20132015
(% of corresponding population)
(O)POPT Population aged 15-64 with completed tertiary 2004-2015

education (levels 5-8)

Unemployment rates (%, 15-64) all ISCED 2011

(O)u/uT levels/unemployment rates (%, 15-64) tertiary 2004-2015
education (levels 5-8)

Quality indicators of inputs and outputs

(O)U/UT * Activity rates (%, of 15-64, tertiary

education (levels 5-8))

Gross domestic product at market prices, current

(O)GDP PC PPS prices, purchasing power standard per capita 2004-2012

(% of average)

Average overall score, university rankings —

The Higher Education

Underachieving 15-year-old students

(%, PISA survey, an average of all fields)

(O)U/UT*ACTT 2004-2015

(O)UR 2016 2013-2015

()PISA 2004-2015

Source: Authors.

Inputs — The more developed EU countries generally have greater direct invest-
ment in students (in %) (figure 3a). Something similar is true for general govern-
ment expenditure (figure 3b). However, there are a few exceptions, like the UK on
the low expenditures side and Poland, Estonia and Lithuania on the high expendi-
tures side (figure 3c). Student to teacher ratio varies from 10.7 in Sweden to 22.5
in the Czech Republic.

Outputs — Graduation rates (figure 4a) have been increasing in all countries within
the period of analysis, whereas a few post-transition economies, which have rela-
tively low incomes, have relatively high graduation rates. Regarding the labor
market outcomes (figure 4c), the tertiary educated labor force seems to have a
somewhat lower unemployment rate relative to the overall unemployment rate in
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less developed EU countries. This could be due to the relative scarcity of tertiary
educated labor in lower income countries, which provides them with a better labor
market position (figure 4b).

Quality indicators of inputs and outputs — After correcting the above described
labor market outcomes for the tertiary educated activity rates, some countries, like
the Netherlands, Sweden, Germany, Ireland and Austria, improve their relative
position, while the positions of Croatia, Slovakia and Romania positions deterio-
rate (figure 5a). The correlation between per capita GDP and university ranking
overall score has already been commented on. As we have already emphasized,
both of those outputs measure the quality of the tertiary education. Finally, figure
Sc shows that the percentage of underachieving 15-year-old students (measured as
the average of all fields in a PISA survey) is usually much larger in the poorest EU
countries, while it is the lowest in the wealthiest ones (with a few exceptions).
This means that poorer countries get students of “lower quality”.

FIGURE 3
Tertiary education inputs (averages 2004-2006, 2007-2009, 2010-2012, 2013-2015)

b) General government expenditure
(tertiary education, % GDP)

a) Financial aid to students as % of total public
expenditureon education, at the tertiary level of
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FIGURE 5

Tertiary education quality indicators (averages 2004-2006, 2007-2009, 2010-2012,

2013-2015)

a) Unemployment rates (%, 15-64) all ISCED 2011
levels/Unemployment rates (%, 15-64) tertiary
education (levels 5-8) multiplied by tertiary
educated population activity rate

< (=} (=} f=} =]
Lithuania E=—=tteed=sd---1--
Hungary =——— |
Czech R, ===
Bulgaria = |
Sweden mmmmmma !
Latvia e |
UK = :
—_—
Slovakia e ;
Finland =" !
Treland == i
Poland =™
r—— |
Belgium == |
EU2R !
France e i
Estonia =0 |
Slovenia F=m——= ,
Austria = I
Croatia !
Denmark ===t i
Ttaly == I
Portugal ==t !
Romania Fmmmm —— 1 __ o _ L __

Netherlands

¢) Underachieving 15-year-old students
(%, PISA survey, average of all fields)

Finland e

s o
—
Slovakia == !
Hungary s I
Croatia === ! !
Lithuania == | |
Ttaly = '
France ==z | |
Austria == |
Czech R. I - e ! !
I I
Sweden =——mi— ! i
Belgivm ===, |
Portugal == I
UK === ! !
Spain === | |
Latvia =2 ! !
Netherlands === [
Germany === I I
Poland == ! !
Slovenia E=———=- I I
Denmark === ! !
Ireland === 1 1
I I
Estonia = Lo

b) Gross domestic product at market prices,
current prices purchasing power standard
per capita (three-year averages)

077
30,000 b b b e p - !
25,000 [ I !
20,000 K N O !
15,000 1- q-
10,000
5,000
0
L} o <
e R
£EEEZHE EmTag:
<5 R L & °
£ Q0 7]
o

d) University rankings — Times Higher Education,
an average overall score

e m——
—
[=————
[——]

f

———
—— | _

e
[———

Ireland Eet=tedtmd—d o
Estonia S |
Croatia ==
i e—r—
—

Belgium e
Slovakia
Portugal
Lithuania
Hungary
Poland
Latvia
Romania
Bulgaria

L ‘
‘ ‘
60 - - - e !
‘ !
RUES B B I B 1
! ‘
o4+HHHHH1r1-------------------- |
‘ ‘
o4t H -0 |
‘ !
PR N N R N ———— |
! ‘
PRI RRARAT ”“”HI
‘ ‘
(LR EENEDN SUNNESEBEREET
LS ERE T ET IS ES.SS /S E2EE8
EEECEECEEL R R R R
SEPEEE ZEETZOEEsEBZEfIZS
2AESRE T 5 2TaEd@e” 34
o
Z

Source: Eurostat (2018a, 2018e, 2018i, 2018j), Times Higher Education (2017).

4 METHODOLOGY

The efficiency and (what we later regard as) the effectiveness analysis of the ter-
tiary education in 24 EU member states® is conducted using data envelopment
analysis (DEA). DEA is a nonparametric method of mathematical programming,
which is developed for evaluating the relative efficiency of units under assess-
ment, usually called the decision-making units (DMUs). Since its introduction by
the pioneering CCR model in 1978 (Charnes, Cooper and Rhodes, 1978), followed
by the BCC model published by Banker, Charnes and Cooper in 1984, DEA has
instantly been recognized as a modern tool for performance management. While
the CCR model assumes constant returns to scale (CRS), the BCC model assumes
variable returns to scale, which allows the use of DEA in problems where increases
in inputs result in non-proportionate increases in outputs (and vice versa). The
most appealing features of DEA are that it allows multiple criteria for determining
efficiency to be used and appropriate variables to be selected, which are (in most
models) unit-invariant, without the use of their pre-defined weights. In addition,
all assessments are relative given the finite number of comparable DMUs. Follow-

8 We excluded Cyprus, Malta, Luxemburg and Greece from the analysis due to the lack of data.



ing the specific needs of the research environment, a vast number of models have
been developed within DEA to fit and capture the nature of the research problem,
thus providing a great tool for different kinds of efficiency analysis. Additionally,
the popularity of DEA and the number of its applications are on the rise (Emrouzne-
jad and Yang, 2018).

DEA was initially developed with the idea of measuring the efficiency of produc-
tion units, such as factories, hospitals or banks, where one can unswervingly
determine their inputs and their outputs. Such DMUSs can manage their inputs and
outputs to a certain degree (thus the name decision-making units). An additional
assumption is that the aim of DMUSs is to use their available inputs to achieve
greater outputs or try to use fewer inputs for producing the desired level of output.
In other words, they are assumed to aim for the efficiency in a production process.
However, the application of DEA has spread outside the production processes and
researchers are using it for evaluating the relative efficiency of different kinds of
(relatively homogenous) units that need to be estimated given their undesirable
(input) and desirable (output) characteristics. The examples are the portfolio
selection, the performance of companies using their financial ratio data, perfor-
mance of countries according to their macroeconomic indicators or different “pro-
cesses”, for example, fiscal policy or educational policy. As is obvious, such
DMUs are not the “decision-making” units themselves and not all of them should
aim for efficiency in terms of fewer inputs to greater outputs. Moreover, the selec-
tion of their inputs and outputs is arbitrary, but this allows a researcher to define
the relevant aspects of the “efficiency” of DMUs.

The use of DEA for estimating the relative efficiency of education at different
levels (primary, secondary, tertiary) has been very popular over recent years. The
overview of some of these researches, previously mentioned in the literature over-
view, revealed that the most frequently used model is the BCC model (with input
or output orientation), which is an appropriate approach given the nature of this
research problem. Without questioning the great contribution and effort of past
researches, what we argue is that their selection of inputs and outputs gives more
importance to the greater quantity of the educational output. We strongly suggest
that education should be assessed not only in terms of quantity but also in terms
of quality. Figuratively speaking, a factory that manages to produce something
using almost nothing should be seen as a role model, and a factory that invests a
lot relative to others and achieves less than the others should be recognized as
poorly managed. However, countries that have large investments in education
should not be punished in such studies if they manage to provide a high quality of
education. Likewise, the countries that have almost negligible inputs should not
be rewarded just because they managed “to produce” any amount of outputs of
low quality despite their low inputs. Therefore, we suggest that at the beginning of
the study using DEA, the crucial question should be asked: “Are we really aiming
at the quantity or the quality?” and the answer should be followed with the selec-
tion of the inputs and the outputs that are relevant for the study.
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In addition, just as the output of the production facility is determined with the qual-
ity of the inputs, which cannot be always controlled, certain levels of the educa-
tional process are determined by the outputs of the preceding processes. Figura-
tively, one cannot make a tasty cake using salt instead of sugar. For this problem,
DEA allows the definition of non-discretionary inputs, which are relevant but they
are not controllable and are defined by the environment (Banker and Morey, 1986).
This approach was used in some previous studies of education using DEA. How-
ever, as we will explain in the following paragraphs, we will treat the non-discre-
tionary variables as discretionary to provide results that are more informative.

DEA models can be output oriented, aiming at maximization of outputs for the
given level of inputs, input-oriented, aiming at minimization of inputs for the given
level of outputs, or non-oriented. Also, the models can assume constant, variable or
generalized returns to scale. Following the nature of the problem we are analyzing,
we decide to use the output-oriented model assuming variable returns to scale
(BCC model). To explain the methodology, we first formulate the model. Let there
be N decision-making units (DMUs): DMU,, DMU, ..., DMU, which are homog-
enous and comparative. We assume that their efﬁciency should be estimated in
terms of a certain number of inputs — the variables the values of which we want to
be as small as possible, and a certain number of outputs — variables the values of
which we prefer to be as big as possible. Let x;20 be an i-th input for some DM U,
i€ {1 } and y, >0 its r-th output, € {1 s} Jje {1 ...,N}. Therefore, each
DMU. is represented by a vector of inputs x; (x]/ s X, 5., X, ) and a vector of out-
putsyj (ylj,yzj, ,ySJ) soX = [x ] € R”’Xle aninputmatrixandY = [y,j] e R
is an output matrix. To make the model stable, it is recommended that the number
of DMUs (N) should not exceed max{ms,3(m+s)}. The BCC model (Banker,

Charnes and Cooper, 1984) can be written in the following envelopment form:

m S
min 6, —S(Zsm+2s;j (D)
’ i=1 r=1

s.t. quﬁj-i-s , i=1..m ®)
N
=ny,-/1j—sm+, r=1,..,s. 3)
j=1
N
24 =1 “

j:

X Vs Ai8,,8, 2 0,Vi, j,r; 6 free in sign,

where >0 and s, and s;” are slack variables. If we denote the optimal solution as
(6 ko,s;*,s;* ), a DMU  is efficient if and only if the efficiency score 6, =1and
all s;" =5, =0. DMU, is weakly efficient if and only if 6, =1 but s;" # 0 or

s # 0 for some i and 7 in some alternate optima (Cooper, Seiford and Zhu, 2011).
Otherwise, a DMU is inefficient. Resulting from the optimal solution of the pro-

gram (1) — (4), an inefficient DMU (x,, y, ) can be projected to the BCC efficiency



s

frontier as a combination of other DMU using the formulas: £, = XA =0 x —s,
and , =Y\ =y +s. (Cooper, Seiford and Zhu, 2011). Therefore, the lambdas
allow us to identify the peer group of an inefficient DMU. By observing these
efficient projections, we can analyze how a DMU should increase its outputs and/
or decrease its inputs to become relatively efficient.’

The period of analysis is divided into four subperiods: 2004-2006, 2007-2009,
2010-2012 and 2013-2015. The selection of the periods is mostly dictated by the
availability of the data and the change in the data methodology. As explained in
table 1, subperiods within 2004-2012 and subperiod 2013-2015 are characterized
by different variables due to the availability of the data. Therefore, a direct com-
parison of results between periods is not advisable.

To circumvent the problem of missing data, we decided to calculate the simple
three — years averages of data as the closest representative of the period. However,
even this procedure resulted in some countries having missing data, so our
approach was to exclude countries that had more than one missing data item. In
order to keep as many countries as possible in the sample, those countries that had
only one missing data item were kept in the sample and missing inputs/outputs
were assigned a pessimistic value which is large/small enough for an objective
function not to be entered, as proposed by Kuosmanen (2009). We did this only for
countries that had one missing data item because we did not want to affect the
“technology set” and worsen the relative ranking of other DMUs that had com-
plete data. Additionally, we checked that the objective function in the solution
included a multiplier of 0 for inputs/outputs variables with an arbitrary set value.

After the correction of the sample, the analysis includes 24 EU countries: Belgium,
Bulgaria, the Czech Republic, Denmark, Germany, Estonia, Ireland, Spain, France,
Croatia, Italy, Latvia, Lithuania, Hungary, the Netherlands, Austria, Poland, Portu-
gal, Romania, Slovenia, Slovakia, Finland, Sweden, and the United Kingdom.

In the first step, we run the quantity-based models using variables expenditures (I)
EX2 and financial aid (I)FA(%EX) as inputs and as outputs we use the percentage
of graduates (O)GRAD(20-29), the education returns on labor market (O)U/UT
and the percentage of highly educated population (O)POPT for the period of
2004-2012. We performed a similar analysis for the period 2013-2015, except that
variable (I)FA(%EX) is replaced by the ratio of students per teacher (I)(S/T) and
variable (O)GRAD(20-29) with (O)GRAD(20-34). As is obvious, such a selection
of variables led to rewarding the quantity of the educational output and reporting
on the efficiency of the tertiary education.

The second step was to include quality corrections for the previously obtained
efficiency analysis. Firstly, we take account of output-quality and then we intro-

 Some additional explanation on the BCC and other DEA models can be found in, for example, Cooper, Sei-
ford and Tone (2006), or Cooper, Seiford and Zhu (2011).
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duce the input-quality correction as well. For the output-quality control we replace
the output variable (O)U/UT by the quality-corrected variable (O)U/UT*ACT
((O)U/UT multiplied with activity rates of the tertiary educated population). Also,
variable (O)POPT was substituted for by (O)GDPpc in 2004-2012, and by (O)UR
university ranking in 2013-2015 (as (O)GDPpc and (O)UR showed to be highly
positively correlated). Afterward, the input-quality control was introduced by
including PISA results in the analysis. Altogether we estimated 6 different models
using inputs and outputs in certain subperiods as presented in table 2.

TABLE 2
Variables used in each DEA model, by period

Period 2004-2012 2013-2015
Model Inputs Outputs Inputs Outputs

. (EX2(% GDP) (O)GRAD(20-29) , (0)GRAD(20-34)
I?l‘;z‘;?ty (DFA% EX)  (O)U/UT 85/),}2(“ GDP) - oyurut

(O)POPT (O)POPT

B (EX2(% GDP) (O)GRAD(20-29) , (O)GRAD(20-34)
Oﬁﬁm i (OFAGEX)  [(Q)UIUT*ACT 81;%(/ GDP) [ oyuiuT*ACT
quality mo (0)GDPpc (O)UR
tout - outot (VEX2(% GDP) (O)GRAD(20-29)  (DEX2(% GDP) (O)GRAD(20-34)
u‘:‘fit m‘;g; (DFA(% EX)  [(O)U/UT*ACT] ()S/T
quatity [(I)PISA]* (0)GDPpc] [(I)PISA] (O)UR

« Circled variables present quality correction measures.

Source: Authors.

5 RESULTS: ANALYSIS OF THE EFFICIENCY AND EFFECTIVENESS OF
TERTIARY EDUCATION IN THE EU

Figures 6a-6¢ present our results for the period of 2004-2012 whereas figure 6d
shows the results for the last period of 2013-2015 which is analyzed using differ-
ent variables. Therefore, we do not make ready comparisons between them. How-
ever, the results from the period of 2013-2015 mostly support our conclusions,
and what we also conclude is that the choice of the variables for this period is
rather robust and findings can be drawn that are similar to those from the period
of 2007-2012.

The tables with exact DEA scores for the analyzed period are given in table A5 in
appendix, and here we present the rankings resulting from these scores. The dark
bars in figures 6a-6d indicate the rankings of the countries calculated by the quan-
tity model. For the sake of clarity, we present the higher ranking with a higher bar.
In addition, we rank all efficient units as 24" and a unit with the highest inefficient
score as the 23" (or the second best), etc. By generally observing the results, we
see that approximately a similar number of countries (9 to 14) remains efficient
throughout the years within each model. The relatively large number of efficient
countries within each period is the result of the total number of input and output
variables: decreasing the number of inputs and outputs would decrease the num-
ber of efficient countries. However, we aimed to include most of the variables that



were used in the previous studies and this comes at a cost. Quantity-based effi-
ciency results show that some of the most developed countries in the sample, like
Austria and the Netherlands, are not efficient while some less developed countries
like Hungary, Estonia and Bulgaria define the efficient frontier in some periods.
The change of ranking reported by the output-quality model is shown with a
striped bar. When output-quality control is included, most of the efficient coun-
tries retain their position, but a significant number of them decrease in rank and
the rank of some of rises. Overall, the number of efficient countries decreases, and
the overall average efficiency score decreases.

Afterward, we take account of the quality of the inputs. In the input-output quality
model, we add PISA as an input. In this way, if underachieving PISA results are
relatively low, it will increase the efficiency score. If the opposite, PISA will
decrease the score. In figures 6a-6d, we use a dark black bar to indicate the differ-
ence between rank in output-quality and input-output-quality model. If the differ-
ence is positive, it means that countries’ tertiary education produces relatively
higher quality outputs given the relatively low quality of students (inputs) meas-
ured by PISA results. If the difference is negative, the opposite is true. In this way,
we get an insight into how the quality of the students, measured by PISA, can
influence educational efficiency.

When we consider educational output quality in our model, it becomes obvious
that countries which were inefficient in the quantity-based model, and which are
usually perceived as countries with solid educational systems, improve their rank
significantly. Namely, output-quality based efficiency results in almost all ana-
lyzed periods (figures 6a-6d) show that Austria and the Netherlands reach the
efficient frontier. Austria and Netherlands are the most obvious examples, but the
same is true for Germany (2007-2009), Denmark (2007-2009, 2010-2012), Swe-
den (2007-2009, 2010-2012) and Belgium (2013-2015), which also experience
efficiency gains in output-quality model. On the other hand, less developed coun-
tries (like Hungary, Estonia and Bulgaria) lose their efficiency in all periods in the
quality-based model in comparison to the quantity model.

The correction for the input-quality generally shows that, at a given level of PISA
results, for many countries, the tertiary education efficiency ranking should actu-
ally be increased. This is noticeable for Austria, Italy, France and the Netherlands
within developed countries, and in Bulgaria (all periods), Croatia and Hungary
(slight increase in all periods except 2007-2009) within the group of the less
developed countries.

For example, during the period of 2007-2012, Croatia’s relative position is slightly
degraded when an output-quality control is introduced. Therefore, when consider-
ing the relatively poor quality of students in Croatia, tertiary education effective-
ness is greater than the output-quality model results imply. Generally, Croatia has
one of the lowest indicators of (O)U/UT*ACT and (O)GDPpc but, according to
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our results, it is not the worst ranked country in the EU concerning tertiary educa-
tion efficiency and effectiveness. By observing the reference set of efficient coun-
tries for Croatia (identified by A*>0 from the model (1)-(4), results shown in tables
A2-A4 in appendix) for the period 2004-2012, the BCC model projects Croatia
using the input/output vectors of the efficient Czech Republic (among others). For
the purpose of comparison, the Czech Republic has lower inputs in expenditures
and PISA, and all outputs greater than Croatia.

Poland and Estonia are less developed countries that could achieve greater tertiary
education effectiveness given the relatively high-quality students. The same can
be concluded for Finland, a developed country that ineffectively uses its high-
quality students.

FIGURE 6
Results of the DEA analysis
a) 2004-2006 b) 2007-2009
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The question is what could a country do to be relatively better in the area of edu-
cational quality in the future and what its closest quality-led efficient role models
should be. The optimal results of the BCC model provide the values of the slack
variables for inefficient countries. The slacks indicate the shortfalls in the data of
a certain country and possible suggestions for future improvements in the quality



aspect. However, the findings are related to a certain country and the analysis is
beyond the scope of this paper. Interested readers can find the results in appendix
(figure A1), where the figures indicate the greatest shortfalls in the % of the origi-
nal data for each country.

We chose not to analyze the scale of suggested corrections for each country within
each model, but we give some general observations and comments on the indi-
vidual results: (1) periods of 2007-2009 and 2010-2012 show rather similar pat-
terns, where output quality corrections are noticeable for Bulgaria, Estonia and
Denmark; (2) in the period of 2007-2015 Austria and the Netherlands improve
their rating after both output and input-output quality corrections; (3) Poland, and
especially Finland and Estonia, are the only countries able to utilize their high-
quality students (measured by PISA results) more effectively (in terms of educa-
tional outputs/outcomes quality). Finally, the overall best-ranked countries after
both input and output quality control for the whole period of 2004-2015 are the
UK, Slovakia, Italy, France, Lithuania, Ireland and Finland.

6 POLICY IMPLICATIONS AND FUTURE RESEARCH RECOMMENDATIONS
This paper has dealt with tertiary education efficiency and effectiveness in the EU.
It is a well-established fact that the quality of education matters more than the
quantity. Still, most of the papers which use the DEA approach make tertiary edu-
cation comparisons between countries considering only the definition of effi-
ciency. Some papers deal with quality issues but mostly on the output side of the
educational “production function”. Therefore, the questions regarding the quality
of educational inputs and outputs and the effectiveness are usually covered only
partially. In this paper, we argue that a greater focus on efficiency can give mis-
leading results which could translate into flawed educational policy prescriptions.

We performed DEA over available educational inputs and outputs during four non-
overlapping periods from 2004 to 2015 in 24 EU countries. DEA allowed us to rank
countries regarding their tertiary education efficiency/effectiveness in achieving
favorable educational and labor market outcomes. However, we argued that DEA
results should be interpreted with a great deal of caution and should not serve as
important educational policy and strategy inputs due to the lack of the quality of
educational inputs and outputs considerations, as well as the decreasing returns on
higher education in countries with broad coverage of the population by tertiary edu-
cation. To avoid a potential bias towards the low input units within the DEA, educa-
tional inputs and outputs were adjusted for the quality of education indicators. Spe-
cifically, we differentiated the quantity and quality measures of educational inputs
and outputs, which enabled us to distinguish tertiary education efficiency from ter-
tiary education effectiveness, since the latter seems to matter more for growth.

Our results show that many less developed EU countries achieve efficiency but not
effectiveness in tertiary education. The opposite is true for some developed coun-
tries. This is possible due to the low (high) educational inputs in less (more) devel-

401

SOINONODH

(8102) v1H-18¢€ (¥) TH
MOLOFS DI'TdNd

L0ZAd NVIIAUVD VIZIVOAVIN “)I'I:II' VZAAOAVN VNVZO

4dO¥MNT SSOYDV NOILVONAD AUVILYAL 40 SISATYNV NV SSANTAILOAALT SA ADNAIDIAIA



402

SOINONODH

(81020) ¥1-18¢€ (¥) Tv
AOLOAS OI'1dand

HdO¥NH SSOUDV NOILVONAT AYVILYHL 40 SISATVNY NV SSANTALLDHAAT SA ADNAIDIAAT

10ZAE NVIIAAVD VITIVOAVYIN DITAr VZHAOAVYN VNVZO

oped countries. However, when we consider some quality indicators of outcomes/
outputs, a few less developed EU countries, which were characterized as efficient in
the quantity model, fail to reach defined efficiency border. On the other hand, some
of the inefficient developed countries increase their DEA based ranking and achieve
effectiveness (quality-based efficiency). It is not only that the quality of educational
outputs matters for the results, but the same is true for input quality considerations.
It turns out that some countries which were downgraded (upgraded) in the output
quality DEA model have a lower (higher) quality student base as measured by PISA
results. Since it could not be expected that tertiary education provides the same
quality of outcomes with different input quality, efficiency improves (deteriorates)
in the input-output quality-based model in many countries with a low (high) quality
student base. Therefore, the results confirmed our hypothesis that quality considera-
tions could significantly affect standard tertiary education efficiency analysis
results. Any future research in this area should not evaluate tertiary education effi-
ciency only in terms of the quantity measures of educational inputs and outputs. As
already emphasized, the literature on economic growth and convergence long ago
acknowledged educational quality as being more important than quantity. DEA
based efficiency/effectiveness research should follow this example.

Future research should dig deeper into the rich set of models and results which
DEA provides. Questions like: “what induces inefficiency in inefficient countries”
(see figure Al in appendix) and “which countries define the reference sets (role-
models) for inefficient countries” (see tables A2-A4 in appendix) are especially
important for countries like Croatia, which proved to be inefficient and ineffective
regarding tertiary education. Research into the first question should illuminate
potential financial black holes, while the answers to the second question could
shed some light on good practices which could be (easily) implemented in Croa-
tian education and customized for its needs. From the methodological point of
view, any future research should address the issues of large numbers of variables,
which result in too many efficient decision units (countries), as well as some tim-
ing and variable selection issues.

The key policy implication of our results suggests that greater emphasis should be
put on the convergence of tertiary education effectiveness (and not efficiency)
within the EU to enhance transmission of tertiary education outcomes into higher
productivity and growth rates. However, since primary and secondary education
define the “quality” of inputs at higher educational levels, such a policy task
requires comprehensive educational reform in countries which are lagging behind.
Nevertheless, it should be emphasized that the major limitations of the study fol-
low from the limited data resources and some concerns about the quality of the
data reported by Eurostat. The inclusion of data that do not properly represent the
situation might significantly change the relative results of the analysis.
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ii. Input slacks (%)

a) Quantity model results

Input and output slacks of inefficient countries
i. Output slacks (%)
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Abstract

This paper analyzes the emigration flows from Croatia and other new EU member
states to the core EU countries after their EU accession. In order to assess the
magnitude and dynamics of the recent emigration wave properly, we construct the
series of indirect emigration flows, resorting to the national statistical offices of
the selected core EU destination countries. We compare the Croatian experience
with that of other NMS and show that the intensity of Croatia s emigration flows
after EU accession is proportional to that of the Romanian and Bulgarian cases.
Finally, we empirically analyze the economic and non-economic drivers of emi-
gration from NMS to the core EU in the 2000-2016 period. Results show that both
economic (measured by different GDP and labour market indicators) and non-
economic factors (capturing the EU accession, the level of corruption in the econ-
omy and demographic characteristics of the origin country population) are rele-
vant for emigration decisions.

Keywords: emigration, EU accession, new member states, gravity model

1 INTRODUCTION

In mid-2013 Croatia joined the European Union (EU) and as a member state (MS)
gained access to the EU single market. By becoming a part of the single market, the
country benefits from “the four freedoms” — the free movement of goods, services,
capital and labour, which enable more efficient reallocation of domestic factors of
production, resulting in new business and trade opportunities and ultimately
increasing MS growth prospects. At the same time, EU accession triggered imple-
mentation of temporary, transitional provisions restricting free labour mobility
from Croatia to the labour markets of other MS.! Despite that, one of the direct
effects of EU accession and the related reallocation of domestic factors of produc-
tion was also a significant emigration outflow from Croatia to other states in the EU.

Such developments raised emigration-related issues to the forefront of public
debate in Croatia. Drawing on a mixture of anecdotal evidence, ad hoc surveys
and social network posts, the media predominantly engaged in painting and prop-
agating a bleak picture of the “Croatian exodus”. At the same time, no proper
estimate of the magnitude and nature of this emigration wave has been made, due
to inaccurate migration statistics. Official migration statistics collected by the
Central Bureau of Statistics in Croatia are published with a disclaimer that the
numbers of emigrants are based on the self-reporting of emigration by emigrants
themselves, a process clearly discouraged by a relatively burdensome procedure
that results in a loss of domestic social security benefits.

! Transitional provisions do not apply on cross boarder movements of citizens for reasons other than work,
but only restrict free movement of citizens for work purposes. According to the Accession Treaty for Croa-
tia transitional provisions can apply for a maximum period of seven years (2+3+2 formula). More details are
given in table A1, appendix 1.



Therefore, in this paper we try to assess the characteristics of the recent Croatian 4 1 ’7
emigration wave to EU countries. We present a comprehensive analysis of the

dynamics and the main determinants of emigration from Croatia to core EU coun-

tries following EU accession, comparing the Croatian case with the experience of

other new member states.’

To our knowledge, there are few analyses of the impact of the free mobility of
labour on Croatian emigration flows. Potential migration flows from Croatia after
EU accession are ex-ante estimated in Strielkowski, Sarkova and Zornaczuk
(2013), Fertig and Kahanec (2013), and Vidovic and Mara (2015). Strielkowski,
Sarkova and Zornaczuk (2013) find that around 220 thousand residents from Croa-
tia were expected to live in the EU15 by 2016. The Fertig and Kahanec (2013)
estimates vary between negative net migration balance and 360 thousand residents
from Croatia in the EU14 by 2020, while the Vidovic and Mara (2015) estimates
are between 160 and 220 thousand residents from Croatia in the EU by 2019.
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Effective emigration outflows from Croatia following the EU accession are ana-
lyzed in Vidovic and Mara (2015), and Zupari¢-Iliji¢ (2016). Vidovic and Mara
(2015) integrate several data sources (CBS data, Eurostat employment data, data
about the stock of Croatian citizens in EU member states and various surveys).
They show that emigration patterns from Croatia in 2014 intensified significantly,
due to higher economic development and better quality of life in other MS, as
perceived by Croatian emigrants. However, their paper analyses emigration out-
flows only up to 2014, due to data availability. Another overall analysis of emigra-
tion trends from Croatia is given in Zupari¢-Ilijé¢ (2016). This author emphasized
that Croatian net migration balance significantly worsened with the onset of the
global financial crisis and in particular after the accession to the EU, and argued
that official Central Bureau of Statistics migration data are underestimated and
should be compared with destination country data, but provided no such estimate.
Thus, in this paper, we extend existing literature in time, referring to the broader
period, integrating several data sources and analyzing the movements that were
effectively observed after Croatia had joined the EU in 2013. The main contribu-
tions of our paper are threefold.?

SHIVLS ¥FNIN Nd MAN 0

HONANAIXHT FHL ANV VILVOAD 40 dSVD FHL INOLLVYDINA 40 SINVNINIALAd ANV SOINVNAQ
1D1ZNdIAd MININOA “DOVAONNY VNIIVIN ‘Jl/\()l\':l'é\*}](_l VNVAI

First, we construct indirect emigration flows from Croatia, following the EU
accession. Currently, the Central Bureau of Statistics (CBS) in Croatia collects the

2 Due to data availability, core EU countries are represented by 11 countries: Austria, Belgium, Denmark,
Finland, Germany, Ireland, Italy, Luxembourg, Netherlands, Sweden and United Kingdom. New EU member
states are represented by 10 countries: Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithu-
ania, Poland, Slovakia and Slovenia.

* In addition, several authors implement partial analyses of emigration flows from Croatia following the EU
accession. Sonje (2018) estimates family emigration by using primary school enrolment data and shows that
in 2009-2016 period around 50 thousand young citizens with children left Croatia. The Croatian Employ-
ment Service uses the annual employers’ survey to examine the extent of migration among the employed,
and shows that in 2016 around 20 thousand employed persons emigrated from Croatia. Finally, Juri¢ (2017)
did a detailed on line survey among Croatian emigrants in Germany and showed that although economic fac-
tors are relevant for emigration decision, there is a prevalence of non-economic factors among the motives of
emigration for Croatian emigrants.
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data about migration flows from the Ministry of the Interior, which records only
persons that have registered the change in their country of usual residence with the
Ministry. Following related literature contributions (Izquierdo, Jimeno and Lac-
uesta, 2014; Bertoli, Briicker and Moraga, 2013) we assume that there are no clear
incentives and benefits of registering in home country offices when emigrating,
while on the other hand immigrants have an incentive to register when they arrive
in the destination country, given that access to some basic social services in a
destination country (i.e. education and health) generally requires registration.
Therefore, we assume that official emigration numbers from CBS could be under-
estimated and resort to the European Union destination countries national statisti-
cal offices to collect numbers of registered immigrants coming from Croatia. The
differences are striking. Our indirect emigration estimates show that emigration
from Croatia to the core EU countries following the accession is on average
around 2.6 times higher than the officially registered numbers in Croatia, with
around 230 thousands people having left Croatia and settled in one of the analyzed
core EU countries in the 2013-2016 period.

Secondly, we show that although emigration flows in Croatia following the acces-
sion are sizeable, they are not an isolated case. Bulgaria and Romania also expe-
rienced proportionally similar population outflows after they became member
states in 2007. CEE countries that joined the EU in 2004 also saw an increase in
emigration rates towards the core EU countries, though to a lower extent. Time
series of indirect emigration flows from NMS show that higher emigration rates
recorded after the EU accession persisted over the years. In other words, average
emigration rate from NMS to the core EU countries in 2016 is on average equal to
or higher than the emigration rates in the four years following accession to the EU,
which corroborates the strong persistency of higher emigration rates.* Such trends
raise several serious sustainability concerns for Croatia, which will become rele-
vant in the medium term, since the current population outflow to the core EU
countries, according to the indirect emigration flows constructed, is around 2% of
population each year.

The third contribution of our paper consists of empirical analyses of the main
economic and non-economic determinants of emigration flows from Croatia and
other NMS to the core EU countries. We believe that their evaluation provides
insights that are highly important for policymakers in order to shape and imple-
ment adequate and targeted policies to mitigate emigration flows. In our analysis
of relevant emigration determinants we employed a gravity model. Results
obtained under alternative specifications and estimation strategies of the gravity
model show that the access to the single EU market (after transitional provisions
were lifted) has been a main driver of emigration flows in Croatia since 2013.
However, current economic conditions and labour market indicators, together
with demographic factors and prevalence of the corruption in the country also

“That is 12 or 8 years following EU accession.



turned out to be significant in the determination of emigration flows among NMS
and core EU countries, implying that there is a room for policymakers to alleviate
the intensity of emigration pressures in Croatia.

The remainder of the paper is structured as follows: in section 2 we describe in
detail the major characteristics of recent Croatian emigration flows, firstly by dis-
cussing Croatia’s official emigration figures and secondly by comparing official
data with data on indirect emigration from Croatia collected from national statisti-
cal offices of the core EU destination countries. In section 3 we present a com-
parative overview of the emigration experiences of other new EU member states
following their EU accession. In section 4 we provide a basic overview of gravity
models and their applicability in studying migration issues and describe the vari-
ables used in the model. In section 5 we present different specifications of the
gravity models and discuss the results of the econometric analysis together with
robustness checks. In section 6 we emphasize the main conclusions.

2 DEMOGRAPHIC AND GEOGRAPHICAL CHARACTERISTICS

OF CROATIAN EMIGRANTS
2.1 EMIGRATION FLOWS FROM CROATIA ACCORDING TO THE CENTRAL

BUREAU OF STATISTICS DATA

As a starting point, we take a deeper look at the official Croatian migration statis-
tics, in order to improve our understanding of the migration dynamics in Croatia.
Notwithstanding existent methodological issues, and, while accepting the claim
that official Croatian migrations are under-reported, we nevertheless believe that
they could be under-reported systematically, which means that they still might
contain some useful information about the underlying migration trends.

Looking at the big picture, we can see that prior to the global financial crisis
Croatia had a positive net migration balance. However, migration flows reversed
at the onset of the global financial crisis (net migration balance turned negative).
Until the EU accession, negative net migration remained relatively low and stable.
After Croatia became a full member of the EU in July 2013 migration flows
clearly intensified (figure 1).

Figure 1 also shows that EU accession had no significant effect on the number of
immigrants, while emigration outflows intensified significantly with the acces-
sion. Thus, in the remaining part of the paper we concentrate exclusively on gross
emigration outflows and analyze emigrants’ main characteristics.

Auvailable data provide a basis for a simple demographic analysis of Croatian emi-
grants. Numbers suggest that there is an almost equal share of male and female
emigrants throughout the period, with the share of male emigrants slightly increas-
ing at times of high migration (figure 2).
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Net migration balance of Croatia between 2001 and 2016, Central Bureau of

Statistics data, net migration

FiGURE 1
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Source: CBS.

The age structure of emigrants suggests that there was a structural shift towards

younger emigrants in the last emigration wave. Firstly, there is a striking increase

in the number of youngest emigrants (age 0-15), and secondly it appears that the

decrease in the average age of the emigrants is accelerating. Our estimates show

that the average age of emigrants in the period between 2001 and 2013 was 41.5



years, but dropped sharply over next three years and reached 33.6 years in 2016
(figure 3). These results are in line with Sonje (2018). The author estimates that in
2009-2016 period around 50 thousand young citizens with children left Croatia
permanently.’

FiGure 3
(a) Relative share of different age groups of emigrants and average age of emi-
grant between 2002 and 2016, (b) Number of emigrants by different age groups
between 2002 and 2016, Central Bureau of Statistics data, gross emigration flows
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Turning to the distribution of emigrants across Croatian regions, again there is a
very clear compositional change, towards the end of the analyzed period, with a
growing proportion of emigrants from less-developed regions. Following the rela-
tively stable situation during the 2000s, the deep and prolonged domestic reces-
sion pushed up emigration more or less gradually in almost all regions. After the
EU accession, there was a rapid and pronounced growth of emigration from all
regions, albeit at a different pace. Emigration flows were much stronger in the
regions with the highest unemployment. As a result, looking at the share of
migrants in their population in 2016, Croatian regions can be broadly divided into
two groups: one with the ratio of migrants to domestic population close to or
above 1% (Eastern Croatia, Central Croatia, Lika and Gorski Kotar), and other,
economically more advanced regions with the ratio of around 0.66% (figure 4).
Therefore, even though emigration is a country-wide problem, the intensity of
emigration flows (as a percentage of total population) is a much stronger phenom-
enon in the economically less developed regions (figure 5).

S Estimates are based exclusively on households with children (obtained by comparison of expected and effec-
tive primary school enrolment) and are considered to represent irreversible emigration, based on the assump-
tion that child integration in system of destination countries strongly disincentives return-migration.
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FIGURE 4

422

Structure of emigrants from Croatia by region between 2001 and 2016, Central

Bureau of Statistics data, gross emigration flows
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Finally, CBS data show that slightly more than 85% of emigrants from Croatia 423
after the EU accession was directed to three EU countries; Germany, Austria and
Ireland. Figure 6 compares main emigration destinations of Croatians in the EU
before and after Croatian accession. Although total emigration flows towards the
EU increased significantly, the composition of the main destinations remained
almost unchanged from the period before accession. The only exception is Ire-
land, since emigration to Ireland before the EU accession was almost non-existent
in Croatia, while in 2016 Ireland become third biggest destination for Croatian
emigrants. In addition, EU accession caused a change in relative position between
Germany and Austria, two main emigration destinations, with even more emi-
grants going to Germany. This is a direct consequence of Austria’s decision to
extend the application of transitional provisions for Croatian citizens until June
2018. After 2018 we expect the share of Croatians heading towards Austria to
increase, unless Austria prolongs the application of the transitional provisions
until 2020.°
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FI1GURE 6

(a) Main EU emigration destinations for Croatians in 2010, (b) Main EU emigra-
tion destinations for Croatians in 2016, Central Bureau of Statistics data, gross
emigration flows
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Source: CBS.

¢ Prolongation of application of transitional provisions in the period from June 2018 until June 2020 is possi-
ble only in the case of serious disturbances for the Austrian labour market that would otherwise occur.
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2.2 EMIGRATION FROM CROATIA ACCORDING TO NATIONAL STATISTICAL
OFFICES OF CORE EU COUNTRIES

The Croatian Central Bureau of Statistics detailed data about emigration presented
so far are useful for an analysis of some main characteristics of Croatian emi-
grants. However, as previously explained in the Introduction, the official number
of emigrants published by the Central Bureau of Statistics in Croatia is based on
the people who voluntarily registered their departure with the authorities, while
standard migration theory predicts that migrants are much more likely to register
in the country of destination than in the country of origin.” Therefore, in addition,
we construct an indirect emigration flow taking as a starting point the immigration
statistics from the national statistical offices of the following core EU countries:
Germany, Denmark, Austria, Ireland, Belgium, Netherlands, Italy, Finland, Swe-
den, Luxembourg and United Kingdom. For UK and Ireland, immigration statis-
tics are not available, so we use the individually appointed national insurance
numbers (NINo) in the UK and personal public service numbers (PPS) in Ireland
that are commonly used in the literature (Hazans and Philips, 2011). We analyze
the period from 2000 until 2016 and for each year in the sample, we consult offi-
cial immigration statistics of the selected core EU countries and take the number
of immigrants coming from Croatia.

Where available, our preferred choice is statistics that register immigrants from
Croatia according to the country of birth principle (as in Netherlands, Italy, UK
and Belgium) or country of previous residence principle (as in Germany and
Denmark).® Immigration flows registered according to citizenship principle (as in
Sweden, Finland, Luxembourg and Austria) could be inaccurate since they also
include migrants from Bosnia and Herzegovina (and other countries) having Cro-
atian (or dual) citizenship.” According to Juri¢ (2017) in a survey of Croatian
emigrants to Germany, around 20% of emigrants registered as Croatian citizens in
Germany actually emigrated from Bosnia and Herzegovina. This is the reason
why we have avoided using migration numbers based on the citizenship principle,
if the country of birth principle or country of previous residence principle was also
available among migration statistics. Nevertheless, given that for some countries
migration statistics are available only based on the citizenship principle, indirect
emigration flows constructed with resort to the national statistical offices of core
EU countries and presented in the remaining part of the paper should be inter-
preted as an upper bound for emigration outflows from Croatia. Detailed informa-
tion about the construction of indirect emigration flows is given in appendix 1.
Comparison between constructed indirect emigration flows from Croatia based on

" Tllustrative case in point is a Polish example. Following the EU accession Poland experienced a strong emi-
gration flows. At some point policymakers realized that the official statistics grossly underestimate the extent
of emigration. As a result, research project has been initiated in Poland in order to properly estimate the true
numbers. The upgraded and consolidated sources raised the official emigration numbers by a factor ten (Sta-
tistics Poland, 2011).

§ Destination country can register immigrants according to the following principles: country of birth princi-
ple, country of previous residence principle and citizenship principle. Registration of immigrants according
to the different principles is defined by Eurostat International Migration Statistics.

° For Ireland personal public service number the principle for registration of immigrants is not denoted.



data published by national statistical offices of the core EU countries and official 42 5
Central Bureau of Statistics data are represented in figure 7. 1%!!

F1GURe 7

Indirect emigration flows from Croatia to the core EU countries according to
national statistical offices of core EU countries, compared to the official emigra-
tion numbers to EU 27 countries according to Central Bureau of Statistics, gross
emigration flow
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Source: CBS, national statistical offices of the core EU countries.

The differences in emigration outflows between the two sources are striking.
According to the indirect estimates of emigration, 230 thousand persons emigrated
from Croatia to the core EU countries in the period from 2013-2016. On the other
hand, official data report 61 thousand emigrants in 2013-2016 period directed
towards the selected core EU countries, and 102 thousand emigrants in total during
the same time period. However, the difference between the mirror statistics of Cro-
atia and core EU destination countries is expected to decrease in the future. This
would reflect the fact that by the end-2016 the Croatian Tax Administration encour-
aged Croatian migrants to change their residency status with authorities in order to

10 According to the Central Bureau of Statistics, national statistical offices of the selected core EU countries
represent broadly around 90% of total emigration to the European Union from Croatia over the entire sam-
ple period, which makes them a valid and representative indicator of total emigration flows towards the EU.
' We have also estimated total emigration flows from Croatia, by putting together (1) indirectly constructed
emigration flows to the core EU countries and (2) Central Bureau of Statistics official emigration data for all
other emigration destinations, i.e. “the rest of the world”. The same approach is followed in order to construct
an approximation of total immigration flows in Croatia. Calculation details of total net emigration are given
in appendix 2. According to our discretional combination of different data sources, net emigration from Cro-
atia is estimated to be around 155 thousands person in the 2013-2016 period.
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avoid double taxation of their income.!? The threat of double taxation of income
probably incentivized migrants to be more prompt in registering their departure
and changing their residence in their origin country offices."

Overall, the discrepancies between the mirror statistics of origin and destination
countries are common in migration statistics and most other countries are also
faced with similar challenges. Thus, in our analysis we will adopt the same prin-
ciple for other NMS: Bulgaria, Romania, Poland, Czech Republic, Slovakia, Slo-
venia, Hungary, Latvia, Lithuania and Estonia and construct indirect emigration
flows for these countries referring to the immigration statistics of national statisti-
cal offices of the core EU countries.

3 MIGRATION FLOWS IN OTHER NEW EU MEMBER STATES
AFTER THE EU ACCESSION

In this section, by looking into the emigration experience of other new EU mem-
bers, we tried to gain additional insight about some additional characteristics of
emigration flows caused by EU accession, such as the average structure of emi-
grants (according to main demographic attributes), stability of the flows, number
of years after the accession needed to reach a plateau, the likely duration of an
emigration wave and possible reversal points.

Detailed migration data from national statistical offices of the new EU member
states, allow us to analyze the main attributes of emigrants from NMS in order to
look for some substantial differences or similarities in migration flows between
countries. According to figure 8, data about the age structure of emigrants does not
follow any single path across countries. However, for all countries in the sample,
the average age of emigrant in 2016 is similar, ranging broadly from the low to the
mid-thirties. At the same time, the median age of the total population is rapidly
increasing, which in most countries widens the gap between the average popula-
tion and average emigrant age. This situation makes the emigration outflows of
relatively younger citizens even more concerning in terms of the long-term sus-
tainability of social services (such as public pensions and health).

Comparison of top emigration destinations for emigrants coming from NMS
reveals that Germany is ranked among the top three emigration destinations for all
countries in the sample. The Croatian main emigration destinations, Austria and
the United Kingdom, are also the second most frequent EU destinations for emi-
grants from NMS in 2016 (table 1)."

12 At the beginning of 2017 Croatian government adopted the Ordinance for the implementation of the Gen-
eral Tax Act (OG 30/17) that clarified the process of determination of residency status for tax purposes and
induced migrants to register their change of residency within authorities to avoid double income taxation.

13 CBS is constantly working on improving migration data sources, so part of the observed developments
might reflect underlying methodological changes. For example, in 2011 the CBS changed its definition of
migrants from people who registered their departure/arrival to people who are absent from their usual place
of residence in a one year period.

' Nevertheless, there are some peculiarities among main emigration destinations between NMS. Finland was
the main destination for emigrants from Estonia, and Spain for emigrants from Romania in 2016, reflecting
their cultural and historical linkages.



FiGure 8
New MS emigrants’ average age and median age of population, 2000-2016,
national statistical offices of NMS countries, gross emigration flows
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TasLE 1
Main EU emigration destinations for NMS in 2016 (in % of total EU emigration),
national statistical offices of NMS countries, gross emigration flows

Origin country Top 3 emigration destinations in EU, as % of total EU emigration

Bulgaria n/a n/a n/a

Croatia Germany, 71 Austria, 8 Ireland, 7
Czech Republic  Slovakia, 60 Germany, 9 Poland, 6
Estonia Finland, 63 United Kingdom, 8 Germany, 7
Hungary Germany, 32 Austria, 27 United Kingdom, 17
Latvia n/a n/a n/a

Lithuania United Kingdom, 60 Ireland, 11 Germany, 10
Poland Germany, 43 United Kingdom, 28 Netherlands, 8
Romania® Spain, 24 Germany, 17 Italy, 16
Slovakia Czech Republic, 38 Austria, 27 Germany, 10
Slovenia Germany, 27 Austria, 27 Croatia, 12

@ Percentage of total emigration.

Sources: CBS, national statistical offices and Eurostat.

Given that similar core EU countries dominate as the main emigration destinations
to Europe for NMS, this corroborates our decision to construct indirect emigration
flows for NMS by resorting to the national statistical offices of core EU countries,
as we did for Croatia. Thus, in the remaining part of this section we use data about
indirect emigration flows from NMS to the core EU countries and employ them to
compare the dynamics and intensity of migration outflows among the NMS.

Comparison of the indirect emigration flows from other NMS to core EU coun-
tries shows that the intensity of emigration flows from Croatia following the
accession is not unique in its size, given the experience of other economically less

427

(8107) L¥t-S1¥ (¥) T
SOINONODH
AYOLDES DI1dnd

SHIVLS ¥ININ NI MEN O

HONANAIXHT FHL ANV VILVOAD 40 dSVD FHL INOLLVYDINA 40 SINVNINIALAd ANV SOINVNAQ
22IZNdId ININOd “OVAONNS VNIIVIA “)IA()I\':IZVM(J VNVAI



428

(8100) Lvt-S1t (¥) T

SHIVLS ¥IGNTIN NI MIN 40

HONANEdXH HHL ANV VILVOYD 40 dSVD HHL INOILVIOINA 40 SINVNIANYALIA ANV SOINVNAJ

SOINONODH
AOLODES OI1dnd

1D1ZNdRd MINITNOd OVAONNY VNIIVIN LL)I/\()\I':{4VH(J VNVAI

developed member states (Bulgaria and Romania), but also that emigration flows
from NMS following the EU accession in 2004 were significantly lower (figure 9).
Another important pattern arises from the analysis of NMS emigration flows,
since it is visible that a rise in the average migration rate towards the core EU
countries following EU accession is not a temporary, one-off reaction to accession
to the common EU market. According to figure 10, the average emigration rate in
2016 is equal to, or higher than the average emigration rate in four years following
the EU accession, pointing to the persistence of intensive emigration flows.'

FIGURE 9
Indirect emigration flows from NMS to the core EU countries, national statistical
offices of core EU countries, gross emigration flows

In % of total population

—— Bulgaria Croatia ~ —— Romania CzechR. —— Hungary = —— Poland

- - - Slovakia Slovenia  --- Baltics

Note: Dashed lines denote the years of EU accession.

Source: National statistical offices of the core EU countries.

FiGure 10
Indirect emigration flows of NMS in time, national statistical offices of core EU
countries, gross emigration flows
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15 However, all member states but Croatia gained access to the common EU market prior to the onset of the
global crisis. Only Croatia joined the EU after six consecutive years of economic distress. This might have
created an additional pressure on migration outflows from Croatia. However, proper evaluation of this phe-
nomenon will be possible only with some time delay.



A careful consideration must also be given to the influence of the economic cycle 4 29
on emigration. Persistence of increased emigration flows from NMS to core EU
countries in the decade following EU accession could reflect the impact of the
economic crisis that started in 2009 on emigration decisions. Figure 11, in both
panel (a) and (b), shows that economic conditions are indeed related to intensity
of emigration.
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FiGure 11

Average emigration flow, as % in total population from 2011 to 2016, compared to
average unemployment rate (a) and average GDP PC in PPS, (b) national statis-
tical offices of core EU countries, gross emigration flows
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Source: Eurostat and national statistical offices of the core EU countries.

The NMS had rather different crisis and post-crisis experiences. Poland experi-
enced no recession but faced sizable emigration flows, some countries recovered
rather quickly after the initial shock (the Baltics, Slovakia), while others experi-
enced a double-dip recession (Slovenia) or a very deep and prolonged recession
(Croatia). In addition, the economic slack was global in nature, i.e. the worsening
of economic conditions was not restricted only to NMS but was also present in
most of the core EU countries, thus altering to some extent the relative benefits
between origin and destination countries. As a result, a simple comparison of var-
ious economic performance indicators and the intensity of emigration flows can
provide only a partial and limited insight into the relative importance of different
economic and non-economic determinants of migration flows. In the next section
we thus resort to formal econometric analysis using a gravity model to examine
the main determinants of emigration in Croatia and other new EU member states
to the core EU countries in the 2000-2016 period.
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4 GRAVITY MODEL OF MIGRATION

The application of Newtonian physics in economics started with Tinbergen
(1962), who used a gravity model to explain international trade flows. Flowerdew
and Salt (1979) introduced the gravity model in the context of migration analysis,
and it soon become widely used to analyze different migration determinants.
However, some authors claim that the first application of a gravity model to
explain migration patterns goes back to Ravenstein who used it to analyze migra-
tion patterns in 19" century Britain (Anderson, 2011).
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Notwithstanding their long history, gravity models have experienced a revival
since the early 2000s, due to much improved bilateral migration data (Ramos,
2016) and the emergence of statistical theories appropriate for studying spatial
interaction. The reasons for the popularity of gravity models in migration analysis
are trifold: intuitive consistency with migration theories; ease of estimation in its
simplest form; goodness of fit in most applications (Poot et al., 2016). Gravity
models assume migration flows (M) between the origin country i and destination
country j in time ¢ are proportional to the product of their populations (P) (which
are in migration contexts used as proxies for the concept of mass from standard
gravity model) and inversely proportional to the distance (D) between them.

Mijt =a, b P;TZ Dg{;s (D
Gravity models in their original form are purely non-theoretical, so they are usu-
ally enriched with different variables capturing traditional pull and push factors of
migration following human capital theory approach to migration developed by
Sjaastad (1962), and Harris and Todaro (1970). The authors consider migration
decision as a complex form of investment in human capital that is influenced by
future expected income levels and the relative probability of employment oppor-
tunities in destination and origin countries.'® More formal arguments for the use of
an extended vector of explanatory variables in migration analysis can be derived
from the Random utility model introduced in migration literature by Borjas (1987),
and Grogger and Hanson (2011) that provided micro foundations in the context of
migration analysis. Reflecting these considerations, the gravity model used in this
paper is augmented by an additional set of explanatory variables covering differ-
ent economic, demographic and educational factors, as well as the level of corrup-
tion in the country.

The dependent variable is the gross flow of emigrants from NMS to the core EU
country in each year for 2000-2016 period. In order to trace emigration flows
accurately, we rely on immigration statistics of the selected receiving countries as
available from national statistical offices of the core EU countries, as explained in
section 2.

Explanatory variables used in the analysis are related to traditional pull and push
factors of migration presented in literature. The basic specification of our model
contains GDP per capita in purchasing power parity of origin and destination
country, relative size of populations between countries based on Eurostat data and
geographical distance between capitals of destination and origin countries down-
loaded from CEPII’s geo-distance database. Moreover, our basic specification
also contains the variable capturing the effect of EU accession. The variable is
based on transitional provisions on the free movement of workers from new EU

' Income levels are usually approximated by GDP per capita in PPP terms given that wage data are not com-
parable across countries.



member states following the EU enlargement in 2004, 2007 and 2013, as reported
by the European Commission. Following the EU enlargement, several core EU
states decided to apply transitional provisions on the free movement of workers
from NMS, and effectively postpone the full liberalization of their labour markets.
Thus for each pair of origin and destination countries in the sample, the dummy
variable associated to transitional provisions takes the value 1 in the year that the
core EU country lifted its restrictions on the free movement of workers coming
from the respective NMS.

In the extended version of our model we include additional variables accounting
for some additional characteristics of origin and destination countries. Following
Lamberty (2015) we use data from the World Governance Index (WGI) database
and include a corruption index for origin and destination country as explanatory
variables in our analysis, to evaluate if differences in corruption between coun-
tries are a relevant factor in explaining observed emigration patterns. From among
the different WGI indexes evaluating the quality of governance and institutions
from different aspects, we have opted for the inclusion of the corruption index in
our main specification following Poprawe (2015) who shows that corruption
increases emigration, since it retards the economic development of the country
and creates an insecure living and economic environment.'”-'* We also evaluate the
impact of origin country population attributes on migration outflows. Following
Sprenger (2013) we include the share of persons educated to tertiary level in total
population of origin country to test whether higher emigration flows are associ-
ated with higher skill levels. The impact of demographic characteristics of origin
population on emigration flows is measured through the share of young people
(persons aged 20-34) in total population of origin country as an approximation of
the potential emigration pool.

Finally, we include alternative variables for economic performance of the country.
We find this relevant since Bertoli, Briicker and Moraga (2013), and Beine et al.
(2017) argue that relative difference in GDP per capita in purchasing power stand-
ard represents a difference in level of economic development between two coun-
tries, which is relevant for emigration decisions, but that current and future eco-
nomic prospects, not captured by relative GDP per capita in PPS, are also impor-
tant. Bertoli, Briicker and Moraga (2013), and Beine et al. (2017) argue that dif-
ferences in GDP per capita in PPS are already captured by the inclusion of origin
and destination fixed effects. Additionally, economic distress arising during the
crisis period causes changes in future economic prospects that not reflected in a
timely way in the level of GDP per capita in PPS. Therefore, in the extended
specification of our model we substitute for GDP per capita in PPS with short-

17 Vukovic (2017) shows that the Croatian economy is permeated by corruption since the political system is
characterized by systematic corruption, on national and local levels. Also, WGI corruption index data point to
a substantial gap in corruption incidence between most NMS and core EU countries in general.

'® As a main alternative to the corruption index we could have used the governance index from the same data-
base. Estimation results obtained with the governance index as independent variable are shown in appendix 3.
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term indicators of economic activity — employment rate and output gap of origin
and destination country.!’ These variables capture how changing growth prospects
and labour market opportunities affect emigration across countries.

Detailed descriptions of all variables and respective data sources are provided in
appendix 1.

In order to evaluate the main determinants of migration flows from NMS into the
core EU countries we apply the Poisson pseudo maximum likelihood estimator.
Numerous literature contributions examine the main drivers of migration by using
a fixed effects model as a baseline methodology.?” However, a fixed effect model
does not allow for the estimation of variables that are constant in time (such as the
distance between two countries). Moreover, Santos-Silva and Tenreyro (2006) in
their paper show that parameters in log-linearized models estimated by OLS in the
presence of heteroscedasticity could lead to biased estimates. The authors alterna-
tively propose application of the Poisson pseudo maximum likelihood (PPML)
estimator and argue that the PPML estimator is more suitable, given its consist-
ency in presence of heteroscedasticity. Moreover, the PPML estimator will allow
us to properly account for zero migration flows between two countries since the
dependent variable in PPML is not in logarithmic form but is assumed to take
positive integer values. Given this advantages of the PPML estimator over the
standard panel fixed effects estimator we transform our basic gravity model from
equation (1) and extend it by additional explanatory variables:

m,, = Plog(X,)+7log(Y,) +6,+ 9, +e, @

where m,, represents migration from origin country / into destination country j in
a year t, x, is a vector of explanatory variables characteristic for origin country
economic, political, geographical and demographic factors, Y, is vector of explan-
atory variables representing destination country characteristics in time and ¢, and
9/. are respectively origin and destination country specific effects.

5 RESULTS — MAIN DETERMINANTS OF EMIGRATION

The main results of the estimation of equation (2) using the PPML estimator are
presented in table 2. As a robustness check, estimates obtained by the application
of the fixed effect model are also presented in table 2 but are not discussed explic-
itly. According to the results of the baseline model (Model 1), population and dis-
tance parameters are in line with gravity model predictions. An increase in distance
between destination and origin country by 1% will decrease emigration flows by
1.5%, all other factors being equal, confirming the theoretical predictions of the

1 We opt for the exclusion of GDP per capita in PPS from the extended model specification since inclusion
of GDP PC in PPS and short term economic indicators could result in multicollinearity. Instead, differences
in level of economic development are captured by origin and destination fixed effects.

2 A detailed overview of different estimation strategies and models used in assessment of impact of EU acces-
sion for CEE countries in 2004 is given in Briicker et al. (2009).



standard gravity model implying that migration flows between two countries are
inversely proportional to the distance between them. This interesting result sug-
gests that importance of transportation and information costs that are approximated
with physical distance between countries still remains relevant in migration deci-
sions irrespective of the decrease in transportation costs and the development of the
internet since the rather different world around the time of the pioneer application
of gravity models in migration analysis in the late 1970s. The positive coefficient
associated with the relative difference between population of destination and origin
country suggests that countries with bigger populations have more intensive migra-
tion flows. However, this result is not statistically significant. Secondly, our base-
line model shows GDP per capita in PPS in destination country increases migration
flows directed toward the country, confirming the theories arguing that a positive
difference in the level of economic conditions will increase emigration flows from
origin to destination country. Estimated parameters show that an increase in GDP
per capita in PPS in a destination country of 1% will lead to an increase in emigra-
tion flows from origin to destination country by 2.2%, assuming all other factors
remain unchanged. On other hand, the coefficients associated to GDP PC in PPS in
origin country are not statistically significant.

Finally, the variable transitional provisions, measuring the impact of the accession
to the principle of free movement of persons across borders going from new EU
member states (origin countries) to the core EU (destination countries) is statisti-
cally significant and large in its value, increasing migration flow by 40%.*'

The results of the extended model specification (Model 2) show that short-term
economic indicators represented by different labour market indicators and cycli-
cal position of the economy of origin and destination countries are statistically
significant and thus affect emigration decisions. An increase in employment
opportunities in a destination country by 1% will increase emigration flows from
origin to destination countries by 8.2%, all other factors being equal. At the same
time, an increase in employment opportunities in origin country by 1% will
decrease emigration flows by 5%. Results indicate that cyclical position of the
economy is also important for migration decisions. An improvement in cyclical
position of a destination country by 1 percentage point (i.e. positive output gap)
will increase emigration flows from origin to destination countries by 2%, if all
other factors remain constant.

2! Changes in the predicted emigration flow for dummy variable representing transitional provisions are calu-
lated according to the formula -1,
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TABLE 2

Determinants of emigration flows from new EU member states to the core EU
countries between 2000 and 2016, Fixed effects estimator (FE) and Poisson
pseudo maximum likelihood estimator (PPML).

Model 1 Model 1 Model 2 Model 2
(Baseline) FE (Baseline) PPML FE PPML

. - -1.48%%* - -1.54%%*
Distance B (0.00) B (0.00)
Population 0.59 1.41 0.99%* 5.85%**

(0.17) (0.35) (0.02) (0.00)

GDP PC in PPS 0.11 0.27
(origin) (0.59) (0.46)
GDP PC in PPS 1.55 2.15%*
(destination) (0.00) (0.01)
Transitional 0.54 0.34%%* 0.46%%* 0.46%%*
provisions (0.00) (0.00) (0.00) (0.00)
Employment rate -1.45%%* -5.04%%*
(origin) (0.00) (0.00)
Employment rate 1.2* 8. 15%**
(destination) (0.06) (0.00)
Output gap 22 27HHE 3.07
(origin) (0.00) 0.2)
Output gap 3.74%** 2.03%*
(destination) (0.00) (0.04)
Corruption index 0.03 -1.66%**
(origin) (0.89) (0.00)
Corruption index 3.78%** 2.46*
(destination) (0.00) (0.09)
Share of youth 1.5%%* 0.19
(20-34) origin (0.00) (0.8)
Share of tertiary 0.25 0.58%*
educated (origin) (0.14) (0.07)
Cons -11.91 0.23 -13.65 5.51
Number of 1,958 1,972 1,958 1,972
observations
R? 0.46 0.78 0.53 0.82

Note: *, ** and *** refer to 10%, 5% and 1% statistical significance levels, respectively.
P-values are in parenthesis. All specifications include origin and destination fixed effects dum-
mies. Parameters associated to output gap for origin and destination country are multiplied by
100 since the output gap enters the model specification in levels instead of being transformed
into logarithms, due to negative values.

Source: Authors’elaboration based on national statistical offices of the core EU countries immi-
gration data and on the data presented appendix 1.

Moreover, we find an importance in the level of education of the workforce in the
origin country, since the coefficient associated to the variable denoting the share
of those with tertiary education in the total population of origin country assumes
a positive, significant value. The estimates imply that an increase in the share of
the tertiary educated in an origin population will increase migration flows from



the origin country by 0.6%. The share of young population in an origin country is 43 5
also found to be positively correlated with the intensity of migration from the
origin country but the results are not statistically significant. Finally, the differ-
ence in corruption between destination and origin countries is also significant for
emigration decisions. An increase in the corruption index in the origin country by
1% (an increase in WGI corruption index represents a decrease of level of corrup-
tion in the economy, given the construction of corruption index) will lead to lower
emigration from origin country by 1.7%. At the same time, an increase in the cor-
ruption index of destination country by 1% (implying a lower corruption level in
destination country) will increase emigration flows from origin to destination
country on average by 2.5%, all other factors being equal.
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As a final step in our analysis, we compare results of the extended model specifi-
cation with the baseline model specification and confirm the relevance of gravity
model predictions for migration flows. The importance of EU accession, meas-
ured through the transitional provisions dummy variable again proved statistically
significant and large in its value, suggesting that EU accession could raise emigra-
tion flows by 60%, if all other factors remain unchanged. Overall, baseline and
extended model specification results show that the possibility of free movement of
people across borders gained with EU accession is the main trigger of intensifica-
tion of emigration flows from NMS to the core EU countries. However, the new,
higher level of emigration flows from NMS towards the core EU countries follow-
ing EU accession differs among countries, ranging from 0.2% of the population as
in the Czech Republic to almost 2% of population in Romania. According to the
estimates of the gravity model, apart from the EU accession, significant determi-
nants in explaining the magnitude of migration outflows are represented by the
characteristics of origin country population itself, economic development and per-
formance of short term economic indicators and level of institutional quality
assessed through the corruption incidence of both origin (NMS) and destination
countries (the core EU).
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5.1. ROBUSTNESS CHECKS

In addition to static estimation models, as a robustness check we also estimate a
dynamic model. We apply the Arellano and Bond (1991), and Blundell and Bond
(1998) generalized method of moments estimator, which is suitable for datasets
characterized by short-time periods and large cross sectional dimension with
endogenous independent variable and in presence of fixed effects and heterosce-
dasticity and autocorrelation within observations. Inclusion of a lagged dependent
variable is also relevant for assessment of network effect on emigration decisions,
since lagged migration flow can be interpreted as network approximation. Con-
trolling for network effect is important since networks offer support and an addi-
tional information set for migrants, reducing migration costs and associated risks
(Beine, Docquier and Ozden, 2009). In line with previous model specifications,
the dynamic model also contains origin dummies and destination dummies to take
into account all unobservable time invariant origin and destination specific varia-
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bles that were not captured by the set of variables included in the model but are
relevant for migration decisions and the intensity of migration flows. The results
of the dynamic model corroborate the main findings from the previous section.
The estimates confirm the importance of gravity model variables in the determina-
tion of emigration flows. Moreover, EU accession assessed through the transi-
tional provisions variable again resulted as sizable and significant, increasing
average emigration flows by 30%. Finally, we confirm the importance of short-
term economic conditions — employment opportunities in origin country and
changes in cyclical economic position in destination country as determinants of
migration flows. Contrary to the static model specification, the impacts of the
educational level of population in the origin country and the degree of corruption
in the economy have the expected signs, but are not statistically significant. The
results of dynamic model specification are presented in appendix 3.

6 CONCLUSION

This paper aimed to clarify some basic facts about the dynamics and main deter-
minants of emigration from Croatia following EU accession. To that purpose,
extensive data analysis was conducted, capturing and comparing different emigra-
tion data sources. Further, the application of panel gravity model to Croatian and
other NMS indirect emigration data enabled us to detect and discuss the main
determinants of emigration from Croatia and other NMS to the core EU countries
and their importance in making decisions about emigration.

As a first contribution to the discussion of the issue of the current emigration wave
in Croatia, we use mirror statistics from core EU national statistical offices and
compare them to the official emigration numbers of CBS. Construction of an alter-
native emigration dataset using immigration data from the national statistical offices
of the core EU countries showed that emigration flows from Croatia following EU
accession are on average 2.6 times as high as those recorded in official statistical
data, amounting to 230 thousand people leaving Croatia in the 2013-2016 period. If
we relate our results to a priori projections of emigration from Croatia after EU
accession, our estimates can be placed in between Vidovic and Mara (2015), and
Strielkowski, Sarkova and Zornaczuk (2013)2. Similar proportional population out-
flows were observed in less developed new member states following their EU acces-
sion (Romania and Bulgaria), while new member states from the initial wave of
enlargement experienced less pronounced rises in their emigration flows.

Analysis of detailed migration data available at national statistical offices of the
new EU member states statistical offices showed that average characteristics of
emigrants from NMS are similar across countries and point to a balanced emigra-
tion with respect to the sex of the emigrants. The main destination country for
most countries in the sample was Germany. Finally, data also show that the aver-
age emigrant from NMS in 2016 was between 31 and 37 years old, indicating that
emigration affects the young part of the population. Emigration of mostly young

22 Direct comparison is not possible since the aforementioned authors estimate net migration potential while
our analysis is based on gross emigration flows.



citizens is indisputably a human capital loss for origin countries. However, long-
term overall effects of emigration flows on origin countries should be interpreted
with caution. Emigration leads to improvement of knowledge and skills of emi-
grants, given that their skills increase due to exposure to international competi-
tion, instead of gradually deteriorating in the low capacity domestic labour mar-
ket. In the case of reverse migration, this can result in a brain-gain for origin
economies. Moreover, the effect of migration on the labour markets of origin
countries is also twofold. According to the extensive migration literature (Thaut,
2009), the employment opportunities and wages of those who stay in origin coun-
tries increase and the unemployment rate decreases, causing the activation of
long-term unemployed people. On other hand, labour market shortages in some
sectors inevitably arise, and sustainability of public pensions and other social ser-
vice are threatened. The overall effects will depend on synchronization of educa-
tional policies with origin country labour market requirements, overall degree of
economic development and future economic performance in origin country.

In fact, the analysis of main determinants of migration showed the most significant
factor in explaining emigration flows between NMS and the core EU countries is
the accession to the principle of free movement of workers obtained by EU acces-
sion, which increased emigration flows in the range from 30% to 60%. This is in
line with other relevant studies about labour mobility within the EU, where EU
membership is found to increase labour mobility significantly.” However, estima-
tion of the gravity model revealed that there exist other significant determinants in
explaining migration outflows, such as: the characteristics of origin country popu-
lations itself, economic development, performance of short-term economic indica-
tors and level of institutional quality assessed through the corruption incidence of
both origin (NMS) and destination countries (the core EU). These findings imply
that policies that promote broad and solid economic development can influence
emigration flows, which raises several implications for policymakers.

Emigration phenomena will probably have a strong impact on the Croatian econ-
omy in the medium-run. Accordingly, we would like to emphasise the importance
of further research in this field. Potential research topics encompass the assess-
ment of the impact of the last emigration wave on the potential growth prospects
of the Croatian economy, the effect of increasing remittances on the Croatian
economy, sustainability of the current setup of social policies (pension funds,
health system, new infrastructure investment, existing infrastructure mainte-
nance), required immigration flows in order to alleviate negative emigration con-
sequences, and finally the implications of emigration flows for the conduct of
monetary, fiscal and structural policy in the broadest sense.

Disclosure statement
No conflict of interest.

2 For more details about relationship between EU membership and labour mobility see Arpaia et al. (2016).
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APPENDIX 1

TABLE Al

Data sources and details, independent variables

Data sources and details for set of independent variables

. o e Estimati
Variable Description Source s 1ma. ton
details
Eurostat N
. . Destinat
GDP PC Gross domestic product at market online or?Silrili(isrritand
in PPS prices, current prices, PPS per capita  statistical in lgo T,
database s
Eurostat S
. Destination and
Unemployment Yearly unemployment rates, from 15  online oriein count
rate to 64 years, percentage statistical in lgo %
database &
Eurostat Relative values
online between
Population Population on 1 January, total statistical destination and
database origin country,
in log
“Distance between two countries is
calculated based on latitudes
. and longitudes of the most important ~ CEPII
Distance ., . . In log
cities/agglomerations (in terms of database
population) Mayer and Zignago
(2011)”.
Youth Eurostat Origin country,
. Population on 1 January, from 20 to ~ online as a share in
population . .
number 34 years statistical total population,
database in log
. . . E tat igi t!
. Population by educational attainment urosta Origin country,
Tertiary . online as a share in
level, from 15 to 64 years, tertiary . .
educated education (levels 5-8) statistical total population,
database *1000, in log
Control of corruption captures
perceptions of the extent to which
public power is exercised for private ~ Worldwide
Corruption gain, including both petty and grand ~ Governance Destination and
in dexp forms of corruption, as well as Indicators origin country,
“capture” of the state by elites and (WGI), The inlog
private interests (http://info. World Bank

worldbank.org/governance/
WGI/#doc)




Data sources and details for set of independent variables 43 9

period (sample is ending in 2016,
while transitional provisions applied
by NL, AT and UK should be lifted by
June 2018). Variable representing the
access to common free EU market for
CZ, SK, SI, PL, HU, LV, LT, EE takes
value 1 for UK, SE, IE from 2004, for
IT, FI from 2006, for NL, LU from
2007, for BE, DK from 2009 and for
AT, DE from 2011

Variable Description Source Estlma.tmn
details
“Government effectiveness captures
perceptions of the quality of public
services, the quality of the' civil Worldwide TE
service and the degree of its . EGQE
. . Governance Destination and =254
Governance independence from political pressures, . .. 729
. . . . Indicators origin country, 523
index the quality of policy formulation and . 5 8
. . s (WGI), The inlog s =
implementation, and the credibility of z
, . World Bank
the government's commitment to such
policies (http://info.worldbank.org/
governance/ WGI/#doc)”
European
Output gaps (% of potential output), Commission Destination and cg=
Output gap CIRCAB, II. .. SEE
HP filter autum fore. T8N country g%z
. =33
cast % 7 &
£52
Eurostat Destination and 522
Employment Yearly employment rates, from 15 to  online origin count o= ;
rates 64 years, percentage statistical one ry Z5%
in log 222
database e
Variable representing the access to i ;
common free EU market for BG and £3
RO takes value 1 for FI, SE from g g
2007, for DK from 2009, for IT and 7z
IE from 2012 and for all other £ 2
countries from 2014. Variable :;n s
representing the access to common g
free EU market for HR takes value 1 g
for DK, FI, IR, SE from 2013, for BE, g
IT, DE, LU from 2015, while NL, AT z
Transitional and UK apply transitional provisions  European Set of dummy g
provisions for HR during the entire sample Commission variables g
g
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TABLE A2

Data sources and details, dependent variable

Data Sources and details for set of independent variables

Variable Description Source Estimation details
Data for IR, NL, FI, SE, For static models —
IT, AT, LU, DK avaliable emigration from origin
on line. Data for DE, BE, . .. country 7 into destination
. . . . National statistical e
Emigration UK obtained on email offices websites of country j in time ¢, for
flows request. Data for UK and dynamic model — share

IE refers to immigration

numbers and not to official

migration statistics

core EU countries

of emigrants in total
population of origin
country, in log

Data for Germany and Denmark are based on country of previous residence principle. Data for
Netherlands, Italy, United Kingdom, and Belgium on country of birth principle, while data for
Sweden, Finland, Luxemburg and Austria are based on citizenship principle.

Core EU countries are represented by 11 countries, due to data availability: Austria, Belgium,
Denmark, Finland, Germany, Ireland, Italy, Luxemburg, Netherlands, Sweden and United
Kingdom. Usually Portugal, Greece, Spain and France are also included in core EU countries.
Required immigration data are not publicaly available on their website. Statistical office of Portugal
delivered the data from our customized request. Since data are starting in 2008 we do not include
them in main specifications. Upon conclusion of this paper we have not managed to receive

required data from customized requests sent to other statistical offices.




APPENDIX 2 4 4 1

TABLE A3
Total migration flow in Croatia — approximation based on discretional combination
of different data sources

Emigration from and to Croatia

following the EU accession 2013 2014 2015 2016  2013-2016
(1) Emigration to core EU

countries from national statistical 31,655 53,666 72,528 71,314 229,163
offices of core EU countries

(2) Emigration to “rest of the

world” according to CBS 11,220 9,049 11,116 9,238 40,623 -
(3) Total emigration = (1) +(2) 42,875 62,715 83,644 80,552 269,786
(4) CNB total emigration 15,262 20,858 29,651 36,436 102,207
(5) Emigration coefficient 2.8 3.0 2.8 2.2 2.6
(6) Immigration from core EU
countries according to national
statistical offices of core EU
countries
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(7) Immigration from “rest of the
world” according to CBS
(8) Total immigration = (6) + (7) 22,840 27,886 31,773 33,127 115,626

8,676 8,540 8,512 9,705 35,433
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(9) CBS total immigration 10,378 10,638 11,706 13,985 46,707
(10) Immigration coefficient 2.2 2.6 2.7 2.4 2.5
(11) Net emigration = (3) — (8) 20,035 34,829 51,871 47,425 154,160
(12) CNB net emigration 4,884 10,220 17,945 22451 55,500
(13) Net emigration coefficient 4.1 3.4 2.9 2.1 2.8

Note: UK and Ireland not included in immigration numbers.

Source: CBS and national statistical offices of the core EU countries.
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TABLE A4
Determinants of emigration flows from new EU member states to the core EU coun-
tries between 2000 and 2016, dynamic estimation, Arvellano-Bond GMM estimator

o Model 3 Dynamic Model (GMM)
Ess : -0.49% %
g ) ; Distance (0.00)
g . 0.29
Population (0.59)
Transitional - 0.25%**
ransitional provisions (0.00)
Empl .. -2.01%**
. mployment rate (origin) (0.00)
g % S Employment rate (destination) (004573)
g2y . 3.72
: ;1 g Output gap (origin) (0.36)
EEE tput tinati i
H utput gap (destination) (0.00)
2z . . -0.37
; § Corruption index (origin) (0.40)
% ; Corruption index (destination) 0.57
22 P (0.55)
;5'; : Share of youth (20-34), origin 0.32
o ’ (0.59)
2 8 Share of tertiary educated (origin) 0-35
Z Y g (0.12)
2 0.66%**
5 In(m t-1)
2 (0.00)
2 Cons 7.4
5 Note: * ** and *** refer to 10%, 5% and 1% statistical significance levels, respectively.
g P-values are in parenthesis. All specifications include origin and destination fixed effects dum-
z mies. Parameters associated to output gap for origin and destination country are multiplied by

100 since the output gap enters the model specification in levels instead of being transformed
into logarithms, due to negative values.

Source: Authors’elaboration based on national statistical offices of the core EU countries immi-
gration data and on the data presented in appendix 1.



TABLE AS

Determinants of emigration flows from new EU member states to the core EU
countries between 2000 and 2016, Poisson pseudo maximum likelihood estimator,
extended specification Model 4

Model 4 FE Model 4 PPML

— - skksk
Distance B (01(_)50 2)
i 1.69%*%* 6.63%%*
Population 000 o
it isi 0.47%%x 0.42% %
Transitional provisions 0.00) s
*k Hokk
Unemployment rate (origin) © 831)9 (00(.)609)
- _ sk
Unemployment rate (destination) (00-6063) (01(.)(2)9)
ioi 2.18%* 1.53
Output gap (origin) 0o0) o
EEE %
Output gap (destination) (04(.)?)4; (02(.)592)
- - skksk
Governance index (origin) (005222) (02(-)209)
Governance index (destination) (00 1 819) (624701)
skksk
Share of youth (20-34), origin (01(-)701) (01 1314;
*k Hk
Share of tertiary educated (origin) (00(.)1 1) (00(.)619)
Cons -1.04 42 .2%*
Number of observations 1,958 1,972
R 0.51 0.82

Note: *, ** and *** refer to 10%, 5% and 1% statistical significance levels, respectively.
P-values are in parenthesis. All specifications include origin and destination fixed effects dum-
mies. Parameters associated to output gap for origin and destination country are multiplied by
100 since the output gap enters the model specification in levels instead of being transformed
into logarithms, due to negative values.

Source: Authors’elaboration based on national statistical offices of the core EU countries immi-
gration data and on the data presented in appendix 1.

443

SOINONODH

(8100) Ltb-STY (9) TH
MOLOFS DI'TdNd

SHIVLS ¥FNIN Nd MAN 0

HONANAIXHT FHL ANV VILVOAD 40 dSVD FHL INOLLVYDINA 40 SINVNINIALAd ANV SOINVNAQ
1D1ZNdIAd MININOA “DOVAONNY VNIIVIN ‘Jl/\()l\':l'é\*}](_l VNVAI



‘gD 224105

“S21UNOD DYIDAIZLLY-OYIIUALIAOY PUD DYSINUIPIJ ‘DYSUIPZDAD ‘DYSA03DZ-0Ysuldp.cy sSpduiodud pypo.L) uLdISamylioN Qunoy) vys.oisy
0] $.42[2.0 DYDLIPY UDYLION "SIUNOD DYSUDAJDIDU-0YIDAOAGN(T PUD DYSUDUDP-0YSIIAS ‘DYSUIUY-0YSUDQIS ‘DYSADPDZ SSDAUI0OUD DUDLIPY UADYINOS PUD [DLJUD)) "SIIJUNOD
DYS[UIS-0YIT PUD DYSUDAOS-0YS.10ULIJ SSDAUOIUD AD]OY 1YSIOD) PUD DYIT “SIYUNOD DYSIOSOJIG-0YSADAO]DIG PUD DYIDAOLIDY “DYIDAD]SOUI-0YIVSIS ‘DYIDG2USD7 Sassrduiosus
DUDOLY) [DJUDY) "SINUNOD DYSUID[1IS-0YSADAOYN,| pUD DYSIUDIDG-0YI2ISO) ‘DYSADSOd-0YSPOIG DYSUOAD]S-0Y$IZO ‘DYSADAPOd-0Y11140.41) S2SSDAUI0IUD DIIDOLY) UADISDT SIION

90 90 ¥'0 €0 €0 €0 0 10 10 10 10 10 10 0 90 0 qai5ez jo A1)
90 ¥0 €0 1’0 10 10 00 00 00 10 1’0 00 10 10 1’0 1'0 BNBOID) UISISIMILION
L0 90 ¥0 €0 70 S0 <0 o0 10 1’0 1’0 10 10 10 0 0 ONBLIDY USYLION
L0 90 0] S0 ¥0 ¥0 €0 0 0 0 10 10 1’0 10 4 1’0 ONELIPY WI_INOS pue [enUa7)
01 60 90 ¥0 €0 €0 <0 0 0 0 0 1’0 10 0 <0 <0 1103 IySI00) pue BI']
01 80 90 S0 €0 70 €0 €0 €0 €0 [4 0 <0 <0 <0 <0 BIROID [eNUS)
vl 01 90 ¥0 €0 €0 €0 ¥0 0 €0 €0 40 €0 0 0 0 BIROID) UIR)SeH
910C SI0T ¥I0C €10C TI0OC [II0T OI0C 600C 800C LOOT 900 S00T +00C €00CT <T00T 100T

SMop uonv431ud

§S043 ‘DIDP SOUSYDIS JO NDangG [DJUDD) ‘O[O PUD [ U2amiaq (uoi3a4 ayj fo uonyvindod 010 fo 94 SD) U014 AQ DIIDOLY) WOLf SJUDASIUD O J2GUINN

444

PUBLIC SECTOR

IVANA DRAZENOVIC, MARINA KUNOVAC, DOMINIK PRIP!

DYNAMICS AND DETERMINANTS OF EMIGRATION: THE CASE OF CROATIA AND THE EXPERIENCE

OF NEW EU MEMBER STATES

9V A1av],

¥ XIANHddV



REFERENCES 4 4 5

1. Anderson, J. E., 2011. The Gravity Model. Annual Review of Economics,
Annual Reviews, 3(1), pp. 133-160.

2. Arellano, M. and Bond, S., 1991. Some tests of specification for panel data:
Monte Carlo evidence and an application to employment equations. Review of
Economic Studies, 58(2), pp. 277-297. https://doi.org/10.2307/2297968

3. Arpaia, A. [et al.], 2016. Labour mobility and labour market adjustment in the
EU. IZA4 Journal of Devlopment and Migration, 5(21), pp. 1-37. https://doi.
org/10.1186/s40176-016-0069-8

4. Beine, M., Bourgeon, P. and Bricongne, J. C., 2017. Aggregate Fluctuations
and International Migration. Scand. Journal of Economics. Accepted Author
Manuscript. https://doi.org/10.1111/sjoe.12258

5. Beine, M., Docquier, F. and Ozden, C., 2009. Diasporas. Journal of Develop-
ment Economics, 95(1), pp. 30-41. https://doi.org/10.1016/j.jdeveco.2009.
11.004

6. Bertoli, S., Briicker, H. and Fernandez-Huertas Moraga, J., 2013. The Euro-
pean Crisis and Migration to Germany: Expectations and the Diversion of
Migration Flows. IZA4 Discussion Papers, No. 7170. Available at: <http://ftp.
iza.org/dp7170.pdf>.

7. Blundell, R., and Bond S., 1998. Initial conditions and moment restrictions in
dynamic panel data models. Journal of Econometrics, 87(1), pp. 115-143.
https://doi.org/10.1016/S0304-4076(98)00009-8

8. Borjas, G.J., 1987. Self-Selection and the Earnings of Immigrants. The Amer-
ican Economic Review, 77(4), pp. 531-553.

9. Bozi¢, S. and Buri¢, B., 2005. Migracijski potencijal Hrvatske — mikroanaliticki
aspekti. Migracijske i etnicke teme, 21(1-2), pp. 9-33.

10. Briicker, H. [et al.], 2009. Labour mobility within the EU in the context of
enlargement and the functioning of the transitional arrangements. Nurem-
berg: European Integration Consortium Final Report. Available at: <http://
ec.europa.eu/social/BlobServlet?docld=2509&langld=en>.

11. Eurostat, 2018. Eurostat International Migration Statistics. Available at:
<https://ec.europa.eu/eurostat/cache/metadata/en/migr_immi_esms.htm>.

SOINONODH

(8100) Ltb-STY (9) TH
MOLOFS DI'TdNd

SHIVLS ¥FNIN Nd MAN 0

HONANAIXHT FHL ANV VILVOAD 40 dSVD FHL INOLLVYDINA 40 SINVNINIALAd ANV SOINVNAQ
1D1ZNdIAd MININOA “DOVAONNY VNIIVIN ‘Jl/\()l\':l'é\*}](_l VNVAI

12. Fertig, M. and Kahanec, M., 2013. Mobility in an Enlarging European Union:
Projections of Potential Flows from EU’s Eastern Neighbors and Croatia. /Z4
Discussion Papers, No. 7634. Available at: <http://ftp.iza.org/dp7634.pdf>.

13. Flowerdew, R. and Salt, J., 1979. Migration between labour market areas in
Great Britain, 1970-1971. Journal Regional Studies, 13(2), pp. 211-231.
https://doi.org/10.1080/09595237900185181

14. Grogger, J. and Hanson, G. H., 2011. Income Maximization and the selection
and sorting of international Migrants. Journal of Development Economics,
95(1), pp. 42-54. https://doi.org/10.1016/j.jdeveco.2010.06.003

15. Harris, J. R. and Todaro, M. P., 1970. Migration, Unemployment and Devel-
opment. A Two-Sector Analysis. The American Economic Review, 60(1), pp.
126-142.


https://doi.org/10.2307/2297968
https://doi.org/10.1186/s40176-016-0069-8
https://doi.org/10.1186/s40176-016-0069-8
https://doi.org/10.1111/sjoe.12258
https://ideas.repec.org/p/wbk/wbrwps/4984.html
https://doi.org/10.1016/j.jdeveco.2009.11.004
https://doi.org/10.1016/j.jdeveco.2009.11.004
http://ftp.iza.org/dp7170.pdf
http://ftp.iza.org/dp7170.pdf
https://doi.org/10.1016/S0304-4076(98)00009-8
http://ec.europa.eu/social/BlobServlet?docId=2509&langId=en
http://ec.europa.eu/social/BlobServlet?docId=2509&langId=en
https://ec.europa.eu/eurostat/cache/metadata/en/migr_immi_esms.htm
http://ftp.iza.org/dp7634.pdf
https://doi.org/10.1080/09595237900185181
https://doi.org/10.1016/j.jdeveco.2010.06.003

446

]
5
4
m
=
m
(=}
z
m
=
@
m
~
@
S|
>
=
a

g
=
2
>
=
S
2]
>
z
S}
=}
sl
3
!
=
4
Z
>
z
=
%]
=
o2
=
a
=
>
=
Z
=]
T
m
a
>
12
m
]
!
Q
2
]
>
>
z
S}
=
T
m
o
%
5
m
a
o
Z
3
m

=z
>
z
>
=)
b
>
R
ez}
z
2
A
z
>
z
z
>
bal
z
=
2
g
2
Z
~
=
g
=
S
IS

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hazans, M. and Philips, K., 2011. The Post-Enlargement Migration Experi-
ence in the Baltic Labor Markets. /Z4 DP, No. 5878. Available at: <http://ftp.
iza.org/dp5878.pdf>.

HZZ, 2017. Anketa poslodavaca 2017. Zagreb: Hrvatski zavod za zaposlja-
vanje. Available at: <http://www.hzz.hr/UserDocsImages/Anketa posloda-
vaca 2017 HZZ.pdf>.

Izquierdo, M., Jimeno, J. F. and Lacuesta, F., 2014. The Impact of the Crisis
on Migration Flows in Spain. Intereconomics, 49(3), pp. 144-151.

Juri¢, T., 2017. Suvremeno iseljavanje Hrvata u Njemacku: karakteristike i
motivi. Migracijske i etnicke teme, 24(3), pp. 337-371.

Lamberty, L., 2015. Explaining Baltic Migration After EU Accession: Deter-
minants and Consequences. Available at: <https://www.ehl.lu.se/media/ehl/
snee/papers/lamberty.pdf>.

Ordinance for the implementation of the General Tax Act, OG 30/17. Zagreb:
Official Gazzete.

Poot, J. [et al.], 2016. The gravity model of migration: the successful come-
back of an ageing superstar in regional science. Investigaciones Regionales —
Journal of Regional Research, 36, pp. 63-86.

Poprawe, M., 2015. On the relationship between corruption and migration:
empirical evidence from a gravity model of migration. Public Choice, 163(3),
pp- 337-354. https://doi.org/10.1007/s11127-015-0255-x

Ramos, R., 2016. Gravity models: A tool for migration analysis. IZA World of
Labor 2016, No. 239. https://doi.org/10.15185/izawol.239

Santos Silva, J. M. and Tenreyro S., 2006. The log of gravity. The Review of
Economics and Statistics, 88(4), pp. 641-658. https://doi.org/10.1162/rest.
88.4.641

Sjaastad, L. A., 1962. The Costs and Returns of Human Migration. Journal of
Political Economy, 70(5), pp. 80-93. https://doi.org/10.1086/258726
Sprenger, E., 2013. The Determinants of International Migration in the Euro-
pean Union: An Empirical Analysis. /OS Working Papers, No. 325. Available
at: <https://www.econstor.eu/bitstream/10419/79240/1/733903029.pdf>.
Statistics Poland, 2011. The concept of the international migration statistic
system in Poland. Available at: <https://stat.gov.pl/cps/rde/xbcr/gus/p_inter
migration_stat system_in_poland.pdf>.

Strielkowski, W., Sarkova, K. and Zornaczuk T., 2013. EU Enlargement and
Migration: Scenarios of Croatian Accession. Romanian Journal of European
Affairs, 13(3), pp. 53-63. https://doi.org/10.2139/ssrn.2334173

Sonje V., 2018. Nepovratna emigracija: prva procjena. Available at: <http:/
arhivanalitika.hr/blog/nepovratna-emigracija-prva-procjena/>.

Thaut L., 2009. EU Integration & Emigration Consequences: The Case of
Lithuania. International Migration, 47(1), pp. 192-233. https://doi.org/
10.1111/5.1468-2435.2008.00501.x


http://ftp.iza.org/dp5878.pdf
http://ftp.iza.org/dp5878.pdf
http://www.hzz.hr/UserDocsImages/Anketa_poslodavaca_2017_HZZ.pdf
http://www.hzz.hr/UserDocsImages/Anketa_poslodavaca_2017_HZZ.pdf
https://econpapers.repec.org/article/kappubcho/
https://doi.org/10.1007/s11127-015-0255-x
https://doi.org/10.15185/izawol.239
https://doi.org/10.1162/rest.88.4.641
https://doi.org/10.1162/rest.88.4.641
https://www.jstor.org/action/showPublication?journalCode=jpoliecon
https://www.jstor.org/action/showPublication?journalCode=jpoliecon
https://www.jstor.org/stable/i304799
https://doi.org/10.1086/258726
https://ideas.repec.org/p/ost/wpaper/325.html
https://ideas.repec.org/p/ost/wpaper/325.html
https://ideas.repec.org/s/ost/wpaper.html
https://stat.gov.pl/cps/rde/xbcr/gus/p_inter_migration_stat_system_in_poland.pdf
https://stat.gov.pl/cps/rde/xbcr/gus/p_inter_migration_stat_system_in_poland.pdf
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=1439054
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=2130991
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=2130993
https://doi.org/10.2139/ssrn.2334173
https://doi.org/10.1111/j.1468-2435.2008.00501.x
https://doi.org/10.1111/j.1468-2435.2008.00501.x

32.

33.

34.

35.

Tinbergen, J., 1962. Shaping the World Economy: Suggestions for an Interna-
tional Economic Policy. New York: The Twentieth Century Fund.

Vidovic, H. and Mara, 1., 2015. Free Movement of Workers, Transitional
Arrangements and Potential Mobility from Croatia. The Vienna Institute for
International Economic Studies Research Report, No. 402. Available at:
<https://wiiw.ac.at/free-movement-of-workers-transitional-arrangements-
and-potential-mobility-from-croatia-dlp-3630.pdf>.

Vukovié, V., 2017. The political economy of local government in Croatia:
winning coalitions, corruption, and taxes. Public Sector Economics, 41(4), pp.
387-421. https://doi.org/10.3326/pse.41.4.1

Zuparié-Ilijé D., 2016. Iseljavanje iz Republike Hrvatske nakon ulaska u
Europsku uniju. Zagreb: Friedrich Ebert Stiftung. Available at: <http://www.
fes-croatia.org/fileadmin/user _upload/FES Iseljavanje_web.pdf>.

447

(8100) Lvv-S1t (¥) Th

SHIVLS ¥FNIN Nd MAN 0

HONANAIXHT FHL ANV VILVOAD 40 dSVD FHL INOLLVYDINA 40 SINVNINIALAd ANV SOINVNAQ

SOINONODH
AYOLDES DI1dnd

1D1ZNdIAd MININOA “DOVAONNY VNIIVIN ‘JI/\OI\HZV}J(J VNVAI


https://wiiw.ac.at/free-movement-of-workers-transitional-arrangements-and-potential-mobility-from-croatia-dlp-3630.pdf
https://wiiw.ac.at/free-movement-of-workers-transitional-arrangements-and-potential-mobility-from-croatia-dlp-3630.pdf
https://doi.org/10.3326/pse.41.4.1
http://www.fes-croatia.org/fileadmin/user_upload/FES_Iseljavanje_web.pdf
http://www.fes-croatia.org/fileadmin/user_upload/FES_Iseljavanje_web.pdf




Determinants of subnational
budget/fiscal transparency:
a review of empirical
evidence

BRANKO STANIC, MA in Economics*

Review article**
JEL: H11, H72
https://doi.org/10.3326.pse.42.4.4

" The author would like to thank the two anonymous referees for helpful comments on the paper. This study
was supported by the Croatian Science Foundation (grant number IP-2014-09-3008).

" Received: March 22, 2018
Accepted: November 9, 2018

Branko STANIC

Institute of Public Finance, Smiciklasova 21, 10000 Zagreb, Croatia
e-mail: branko.stanic@ijf.hr

ORCiD: 0000-0002-8746-6764

l.)

Check for
updates


https://orcid.org/0000-0002-8746-6764
http://crossmark.crossref.org/dialog/?doi=10.3326/pse.42.4.4&domain=pdf&date_stamp=2018-12-14

450

(8102) 98t-6¥t (¥) TH

HONAAIAH TVOIIIdNE 40 MHIAHY V IADNHIAVASNVIL TVISIA/1HDANE TYNOLLYNENS 40 SINVNINYELAA

AOLOAS OI'1dand

CDINVLS OMNVIE

Abstract

This paper provides a review of empirical research on the factors determining the
budget/fiscal transparency of subnational governments. It focuses on academic
online databases by conducting keyword searches that take in papers published in
the period 2000-2017. Three important observations can be made: (1) there is a
lack of a unique definition of budget/fiscal transparency; (2) the different defini-
tions lead to disharmonised budget/fiscal transparency measurements, (3) there is
a heterogeneity of the definition and measurement of some explanatory variables
that can lead to apparent contradictions and inconsistencies in the results
obtained. However, the paper provides a balanced account of core explanatory
factors, emphasizing variables that, despite heterogeneity in definition and meas-
urement, have a significant impact on the levels of subnational government budget/
fiscal transparency. Since the review involves mainly online disclosure, future
studies might want to extend the observation period, or implement systematic
reviews and meta-analyses to gain additional insights on this topic.

Keywords: subnational governments, budget transparency, empirical review, main
determinants

1 INTRODUCTION

It can be said that in the past two decades, and especially in the aftermath of the
financial crisis, enormous pressure has been put on governments to improve their
communication with citizens by being more open, transparent and accountable. In
this sense, more and more attention is being paid to fiscal and budgetary issues.
Some of the most prominent initiatives that advocate for these issues are the Inter-
national Budget Partnership (IBP), the Global Initiative for Fiscal Transparency
(GIFT) and the Open Government Partnership (OGP). Due to the OGP’s strong
advocacy, a total of 75 countries have endorsed the Open Government Declaration
and announced their country action plans. More recently, OGP was opened to
subnational governments. In 2016, a total of 15 subnational governments signed
the declaration and submitted their action plans to be implemented throughout
2017, as part of a pilot program.

Thus, the discourse of budget transparency seems to be changing, giving ever more
importance to subnational governments (SNGs). Accordingly, subnational budgets
are becoming a ubiquitous topic in the field of public financial management. Their
importance also stems from the fact that public goods and services are particularly
tangible at the subnational and especially the local level. Therefore, citizens may
have more interest in participating in local budget processes, where they can see
their direct impact on local development. Furthermore, subnational budget transpar-
ency enables ordinary citizens and civil society organizations to evaluate govern-
ment services and facilities and suggest possible changes and needs in the future.

The internet has provided an additional incentive for proactive publishing, ena-
bling large-scale publication of budget data, as well as constantly improving gov-



ernment consultation processes. It can be said that the rise of the internet has fur- 4 5 1
thered budget transparency by allowing rapid and inexpensive proactive disclo-
sure (Darbishire, 2010). Consequently, SNGs have increasingly resorted to proac-
tive budget disclosure, thus not only reducing demand-side pressures, but also
changing their attitude and way of communicating with citizens. Despite the
widespread availability and bidirectionality of the internet, SNG websites vary
greatly in the amount of information available, comprehensiveness, timeliness
and interactiveness (Caba-Pérez, Rodriguez Bolivar and Lopez Hernandez, 2008).
While some SNGs run open budget policies, others oppose the practice and rarely
use the low cost benefits of online proactive publishing.
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The aim of this study is, hence, to review the development of research conducted
previously in order to understand the factors that could influence SNG budget/
fiscal disclosure. In other words, it aims to produce a balanced account of the set
of variables that significantly affect SNG budget/fiscal transparency. Some previ-
ous studies reviewed the various types of public sector disclosure (Bakar and
Saleh, 2015). However, this study explores studies published in the 2000-2017
period, focusing explicitly on budget or fiscal transparency. The paper is organ-
ized as follows. Section 2 provides the methodological framework. Section 3 pre-
sents different definitions and measurements of budget/fiscal transparency. Sec-
tion 4 offers a balanced account of core determinants of SNG budget/fiscal disclo-
sure. Section 5 concludes with recommendations for future research.

SDINVLS OINVIE

2 FRAMEWORK FOR ANALYSIS

This review focuses on identifying explicitly quantitative studies on the determi-
nants of SNG budget/fiscal transparency. The decision for quantitative studies is
because they allow for rapid analysis and replication, which increases reliability,
validity and the greater probability of obtaining unambiguous results, which con-
tributes to better decision-making. Subnational governments include all levels
below the national government, i.e. local, regional, state and provincial. To identify
eligible articles, this study used the Summon discovery service — a unified search
for all electronic sources of academic publications, including search interfaces
such as ProQuest, EBSCO Host, Web of Science and Scopus. In addition, Google
Scholar and hand searches were also used. This review includes studies published
from 2000-2017, thus the focus is inherently on online disclosure. Only studies in
English are taken into consideration. Search terms used were “causes of budget/
fiscal transparency”, “subnational government transparency”, “budget/fiscal trans-
parency determinants”, “local government transparency” or just “government
transparency”. Since only a few studies focused solely on budget or fiscal transpar-
ency, it should be noted that this review includes all studies that, in their transpar-
ency measure, have at least one dimension concerning the budget, i.e. revenues and
expenditures. Although books were initially included in the search, no relevant
sources were generated on the determinants of subnational budget/fiscal transpar-
ency. This is probably due to it being an insufficiently researched topic, which is
why journals take the lead, while books are still outdated as sources of information.
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However, the eligibility criteria were designed to ensure that high-quality relevant
work is included, specifically referring to empirical quantitative studies that employ
budget/fiscal transparency as the dependent variable. Finally, 20 studies are
included in the review. All studies are peer-reviewed and published in journals,
with the exception of Ma and Wu’s (2011) paper which remained as part of the 1%
Global Conference on Transparency Research held at Rutgers University.

Although it is unquestionable that every paper has made a contribution, this
review highlights four papers on account of their narrow focus on budget/fiscal
transparency, strong and credible evidence, and rigorous methodology used. The
first is a paper by Alt, Lassen and Rose (2006), who used a unique panel data on
the evolution of transparent budget procedures in the U.S. states over the past
three decades. They used both case studies and quantitative analysis, presenting
robust results. Serrano-Cinca, Rueda-Tomas and Portillo-Tarragona (2009) used
multivariate logistic regression, focusing exclusively on the availability of budget-
related documents. Although their results showed different levels of robustness,
they proved that size of the municipality, political will, and residents’ income all
affect budget disclosure. Similarly, Guillamon, Bastida and Benito (2011) exam-
ined the determinants of budget and financial transparency using both OLS and
2SLS regression analysis. After controlling for endogeneity, they confirmed the
robustness of the model employed. Like them, Esteller-Moré and Polo Otero
(2012) remained focused on budget information disclosures. They applied their
analysis to a large sample of municipalities, using a logit regression analysis for
panel data, covering a seven-year period. These four papers are emphasized on the
basis of measurements of the dependent variables, and the credibility and quality
of the evidence and method used for determining the factors of budget/fiscal trans-
parency. With this in mind, all the papers included in the review are presented in
the following chapters, first by measuring the dependent variables and then by the
established budget/fiscal transparency factors.

3 BUDGET/FISCAL TRANSPARENCY - FROM DEFINITION TO
MEASUREMENT
3.1 DEFINITION
In the literature, budget transparency and fiscal transparency are often used inter-
changeably, which may point to the equivalence of these two concepts. However,
budget transparency is a narrower concept, focusing on the budget reports within
the budget cycle. On the other hand, fiscal transparency also includes fiscal activ-
ities undertaken outside the budget sector, aiming at reducing off-budget transac-
tions (IMF, 1997). It often includes information on all stocks as well as flows,
which can hardly be found in the budget documents. Still, it is difficult to make a
strict division between these two concepts, since they are intertwined and some-
times even used synonymously. Therefore, this paper will use both terms. One of
the most comprehensive definitions of fiscal transparency was offered by Kopits
and Craig (1998:1):



“Fiscal transparency implies an openness toward the public at large about 4 5 3
government structure and functions, fiscal policy intentions, public sector
accounts, and projections. It involves ready access to reliable, comprehen-
sive, timely, understandable, and internationally comparable information
on government activities — whether undertaken inside or outside the gov-
ernment sector — so that the electorate and financial markets can accurately
assess the government’s financial position and the true costs and benefits of
government activities, including their present and future economic and
social implications”.
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In accordance with this definition, Alt, Lassen and Skilling (2002) stressed that
financial documents should be informative and comprehensive, but at the same —
time easily understandable, leaving the option of independent scrutiny. In order to
facilitate this inspection and monitoring of economic policies by national authori-
ties, financial markets and international institutions, the IMF has developed a
Code of Good Practices on Fiscal Transparency (IMF, 1998). The Code consisted
of four main principles:

1) clarity of roles and responsibilities;

2) public availability of information;

3) open budget preparation, execution, and reporting; and

4) independent assurances of integrity.

SDINVLS OINVIE

Although this Code has helped practitioners in understanding basic concepts of
fiscal transparency practices, it did not contain clear guidelines or standards that
would facilitate the way and approach to measuring fiscal transparency. However,
the Code was revised in 2007, pointing out that fiscal data (budget forecasts and
updates, annual budget and final accounts, fiscal reports) should meet accepted data
quality standards. Similarly, the OECD has developed best practices for budget
transparency, although their definition of budget transparency refers to broader
concept of fiscal matters: “full disclosure of all relevant fiscal information in a
timely and systematic manner” (OECD, 2002:7). The best practices are divided
into three parts — budget reports, specific disclosures, and integrity assurance
(table 1). It is evident that only the first section corresponds to pure budget disclo-
sure, while the other two represent wider fiscal matters. Still, the first section can
be considered the first internationally recognized standard for budget reporting.

HONAAIAT TVORIIANE 40 MHIATY V IADNTAVISNVIL TVISId/1LIDdNd TYNOLLYNENS 40 SINVNINYALIA

TABLE 1
The “three pillars” of the OECD s best budget transparency practices

Budget reports  Specific disclosures Integrity, control and accountability
The budget Economic assumptions Accounting policies

Pre-budget report  Tax expenditures Systems and responsibility

Monthly reports  Financial assets and liabilities Audit

Mid-year report ~ Non-financial assets Public and parliamentary scrutiny

Year-end report Employee pension obligations
Pre-election report Contingent liabilities
Long-term report

Source: OECD (2002).
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It could be said that a number of authors have defined budget/fiscal transparency
not only as the availability of budget/fiscal information, but also in terms of open-
ness and public accountability. This can best be seen in Kopits and Craig (1998)
who argue that fiscal transparency does not only imply access to fiscal reports but,
rather, the openness of fiscal policies and procedures. Similarly, Andreula, Chong
and Guillén (2009) state that fiscal transparency, apart from open budget prepara-
tion and availability of fiscal information, also implies assurances of roles and
responsibilities. In this sense, the IMF has indicated the difference between fiscal
reporting and fiscal transparency. While the first refers to the production and avail-
ability of fiscal information, the second relates to the “clarity, reliability, fre-
quency, timeliness and relevance of public fiscal reporting and the transparency of
the government’s fiscal policy-making process” (IMF, 2012:5).

One can conclude that there is no uniform definition of budget/fiscal transparency,
which indicates a complex understanding of this topic. In other words, while there
are certain standards and guidelines, different definitions and interpretations
directly affect the approach and the way of measurement. Certainly, the methods
and scope of measurement also depend on the context in which the research is
carried out. Since this review is based on the causes rather than the effects of
budget/fiscal transparency, the next section provides an empirical overview of dif-
ferent measurements in which the budget/fiscal transparency measure appears as
a dependent variable.

3.2 VARIOUS APPROACHES TO MEASURING SUBNATIONAL BUDGET/FISCAL
TRANSPARENCY
“Conceptually, a statistical measure of transparency is the precision of the
information that is obtained, i.e. a function of its relevance and quality”
(Vishwanath and Kaufmann, 1999:4).

Given the specificities of different countries’ laws, standards, procedures and con-
texts, one should be careful while summing, comparing and interpreting different
definitions and measures of budget/fiscal transparency. In other words, subna-
tional comparisons may be most important within, rather than across countries.
Accordingly, this section seeks to present the first studies from Spain and USA —
since most papers on this topic are focused on the SNGs of these two countries.
Then, individual studies with samples from other countries were presented.

Spain

The largest body of research comes from Spanish local governments. Gandia and
Archidona (2008) presented an extensive local government online disclosure
index, which consists of five sub-indices, two of which provide comprehensive
budget and financial information. The other three dimensions include general
government information, web presentation and navigation, and relational web to
address interactivity and functionality of the web. Unlike them, Serrano-Cinca,
Rueda-Tomas and Portillo-Tarragona (2009) explicitly explored budget and



financial disclosure which they measured by sending questionnaires to munici-
palities regarding their online publication of nine items (based on Spanish legis-
lation regarding local government financial disclosure), including consolidated
and unconsolidated budgets, budget and annual accounts of dependent entities.
Like Gandia and Archidona (2008), Caba-Pérez, Rodriguez Bolivar and Lopez
Hernandez (2008) have also offered an extensive web financial disclosure index,
hoping to contribute to a more harmonized framework for the structure of budget
and financial information in Spanish local governments. Although the numbers
of items observed are different, the main sections of their disclosure indexes are
quite the same, including budget and financial information and web navigability.
The main difference is that Caba-Pérez, Rodriguez Bolivar and Lopez Hernandez
(2008) included non-financial information, such as indicators of economy, effi-
ciency and effectiveness and paid more attention to the characteristics of infor-
mation such as timeliness, understandability or comparability rather than content
of information provided. Several authors used the government transparency
measure calculated by Transparency International (TT) Spain (Guillamon, Bastida
and Benito, 2011; del Sol, 2013; De Aratjo and Tejedo-Romero, 2016). This
index consists of five government transparency areas: (a) information about the
municipal corporation; (b) social transparency; (c) financial transparency; (d) ser-
vices contracting transparency; (e) urban development and procurement trans-
parency. Among these studies, Guillamon, Bastida and Benito (2011) have con-
tributed most to the field of budget/fiscal transparency, by focusing explicitly on
TI’s financial transparency section. In other words, their dependent variable was
based solely on financial transparency indicators, including accounting and
budget, transparency on revenues and expenditures, and information on munici-
pal debt. Their study inspired others to use the same transparency measure for
Spanish municipalities (del Sol, 2013; De Aratijo and Tejedo-Romero, 2016).

A significant study was presented by Esteller-Moré and Polo Otero (2012) who
employed a panel analysis by using a large sample of Catalan municipalities in the
period 2001-7. They constructed their fiscal transparency index by addressing the
timeliness of the mandatory disclosure of municipalities that need to submit their
budget information to the Public Audit Office for Catalonia. The budget informa-
tion consisted of the following: budget approval, final budget, budget balances,
closed settlement budgets, treasury statement, treasury surplus, net wealth state-
ment, income statement and indebtedness. Similarly, Caamafio-Alegre et al. (2013)
have investigated Galician municipalities. They based their budget transparency
measure on the IMF’s revised Code of Good Practices on Fiscal Transparency and
sent the questionnaires to government officials by using a Likert-type survey on
open budget process, public availability of information and assurance of integrity.
However, unlike Esteller-Moré and Polo Otero (2012) who offered a large number
of observations and time variation, this study remained limited in this sense.

A slightly different approach to measuring government transparency was provided
by Gandia, Marrahi and Huguet (2016) who looked at the presence of Web 2.0 in
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Spanish city councils. In this way, they wanted to examine the existence of partici-
pative and social web with the possibility of user-generated content. Accordingly,
their disclosure index contained not only information disclosure, but also relational
web. Similar to del Sol (2013), they observed the total index, as well as three sub-
indices — ornamental index (general and citizen information), relational index, and
information index, which includes budgetary and financial disclosure.

United States

Shortly after the OECD and the IMF implemented Codes of Best Practice for Fis-
cal Transparency, Alt, Lassen and Rose (2006) published one of the most promi-
nent and influential studies on the causes of fiscal transparency. They examined
the determinants of U.S. States both conceptually and empirically. A conceptual
section included case studies of the states that managed to make significant pro-
gress towards higher transparency levels within a short time frame. On the other
side, the transparency measure was not based on the availability of fiscal docu-
ments, but rather on transparency of state government budget procedures. Using
the 1990s cross-sectional data from the National Association of State Budget
Officers and the National Conference of State Legislatures, they extended the data
to the beginnings of transparent budget procedures of US states, covering the
period 1972-2002. This enabled them to use panel analysis which, to the best of
my knowledge, was used for the first time in analyzing the causes of subnational
fiscal transparency. Although this study offers a unique data set, comprising sur-
vey responses to a questionnaire sent to the budget officers of all fifty states,
because of the period covered, it could not address e-government practices.

However, with the rapid adoption of the internet, more recent studies are mainly
focused on online fiscal/budget transparency, usually examining transparency lev-
els on governments’ official websites. While Alt, Lassen and Rose (2006) offered
a transparency measure with a considerable time variation, more recent studies
looked at the budget/fiscal transparency at one point in time or with small time
periods. Bernick et al. (2014) dropped to a lower level, exploring the fiscal trans-
parency practices of U.S. counties in 2014. They measured the online availability
of a comprehensive annual financial report (CAFR) and availability and compre-
hensiveness of budget information (no exact document or information is indi-
cated). Similarly, Lowatcharin and Menifield (2015) investigated county website
transparency in 2010. However, their county transparency measure (conducted by
the Sunshine Review) included not only fiscal disclosure but a wider spectrum of
government transparency such as permits and zoning, contracts, lobbying, etc.
Relying on Groff and Pitman's (2004) description of internet financial reporting
for the 100 largest U.S. municipalities, Styles and Tennyson (2007) extended the
findings by examining the online availability and accessibility of CAFR data for a
sample of U.S. municipalities of various sizes.



Other countries 4 5 7
When it comes to pioneers in dealing with voluntary internet financial reporting in
subnational governments, the paper by Laswad, Fisher and Oyelere (2005)
deserves highlighting. They observed New Zealand’s district, city, and regional
councils, by constructing the financial transparency measure as a dichotomous
variable indicating whether or not the local authority publishes financial informa-
tion on the web. However, their definition of what is considered published may be
somewhat confusing, since they had four disclosure categories: financial high-
lights only, annual reports only, annual plan only, and combinations of annual
reports, plans and financial highlights together. In other words, it is not clear
whether there is any council that has published, for example, both annual plan and
report, in which case the analysis could change considerably. Garcia-Tabuyo,
Saez-Martin and Caba-Pérez (2016) investigated online proactive disclosure of
the 40 largest municipalities in each of the five countries of Central America — El
Salvador, Nicaragua, Panama, Guatemala and Honduras. This was a valuable
study, since the same transparency measure was employed for local government
transparency in different country contexts. However, their measure consists of
five transparency areas, where economic and financial transparency (including
enacted and executed consolidated and individual budget and budget amend-
ments) accounts for 20% the total index.
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On the other hand, some studies focused explicitly on fiscal transparency, either on
a sample of Brazilian states (Zuccolotto and Teixeira, 2014) or Chinese provincial
government (Ma and Wu, 2011). While Ma and Wu (2011) used the data collected
from the first two years of the four-year survey by the Public Policy Research
Center in Shanghai, Zuccolotto and Teixeira (2014) employed a fiscal transparency
measure developed by Biderman and Pottomatti (2010)'. Tavares and da Cruz
(2017) used TI Portugal’s index of municipal transparency to assess a disclosure of
Portuguese municipalities. The index is a comprehensive measure of local gov-
ernemnt transparency, comprising seven dimensions one of which is economic and
financial transparency. However, unlike other extensive measures, it only monitors
the availability of a set of information items on a municipality's website, not taking
into account accessibility, navigability, reliability or the quality of the information.
A study presented by Gesuele, Metallo and Longobardi (2017) analyzed website
disclosure of Italian and Spanish municipalities. Although their contribution is
valuable (very few studies with an international context), they did not sufficiently
address budget/fiscal transparency, except for financial statements and information
about municipalities’ assets, such as values, location and revenue.

HONAAIAT TVORIIANE 40 MHIATY V IADNTAVISNVIL TVISId/1LIDdNd TYNOLLYNENS 40 SINVNINYALIA

3.3 THE CHALLENGE OF SUBNATIONAL BUDGET/FISCAL TRANSPARENCY
MEASUREMENT

This review will outline several budget/fiscal transparency measurement chal-

lenges and opportunities. First, the use of the same transparency measure within a

! A study available only in Portuguese.
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country would allow for a comparison of the results of different studies, which
could contribute to a greater understanding of inconsistent results and to the
reduction or explanation of the ambiguity in the previous findings. The review
shows that only a few studies used the same transparency index within a country,
as with the TI Spain index used by De Aratjo and Tejedo-Romero (2016), del Sol
(2013), and Guillamoén, Bastida and Benito (2011). Second, the transparency
measure mainly involved one year of observation, and only a few studies have had
a long dataset of the dependent variable, such as Alt, Lassen and Rose (2006) or
Esteller-Moré and Polo Otero (2012). The longer time span of the dependent var-
iable opens the door to many methodological approaches, enables a better quality
analysis, and gives an opportunity to observe the progress of SNG budget/fiscal
transparency. Third, in order to improve the observation of the causes of budget/
fiscal transparency, it is necessary to have more studies focusing solely on budget-
ary and fiscal indicators.

Although strong efforts have been made to standardize fiscal transparency meas-
ures at the national level, this remains an empirical and contextual challenge at the
local level. However, some studies have already examined cross-country analyses
by introducing their own index on a sample of municipalities (Garcia-Tabuyo,
Saez-Martin and Caba-Pérez, 2016; Gesuele, Metallo and Longobardi, 2017).
Nonetheless, to facilitate these efforts, analogously to the IBP Open Budget Sur-
vey, one of the biggest challenges (given the diversity of the local self-government
system) is to create a harmonized budget/fiscal transparency index capable of
being applied to the subnational governments of various countries. Results of
these studies could provide more comprehensive insights into the contextual sen-
sitivity, but also generally in examining the causes of budget/fiscal transparency.

4 DETERMINANTS OF SUBNATIONAL BUDGET/FISCAL TRANSPARENCY
— EMPIRICAL OVERVIEW

4.1 HETEROGENEITY OF DEFINITION AND MEASUREMENT OF VARIABLES
This review discusses the different definitions and measurements of some varia-
bles. While different measurements are not unexpected in different countries (bear-
ing in mind different types of data), the main issue is when these arise within a
single country, which can lead to confusion and “false” variability in the results.
However, when concluding and interpreting results of previous studies, attention
has to be paid to the definitions and the way of measuring variables, regardless of
whether they are in-country or cross-country comparisons. According to the litera-
ture, some of the most frequently used variables that can cause confusion are lever-
age, debt, and political competition. Although the definition of leverage is quite
unambiguous, several studies have used different measures. Laswad, Fisher and
Oyelere (2005) have measured it in two ways, as a ratio of long-term liabilities in
total assets, and in total public equity. On the other hand, some studies have used
financial expenses per capita as a proxy for leverage (Gandia and Archidona, 2008;
Gandia, Marrahi and Huguet, 2016). Gandia and Archidona (2008) have equated
leverage with indebtedness, making it more confusing by stating that they have



used the cost of debt as a proxy of indebtedness, which is measured as municipal
financial expenses per capita. At the same time, Caba-Pérez, Rodriguez Bolivar
and Lopez Hernandez (2008) used funding costs of current year budget expendi-
ture per capita as a proxy for the cost of debt, not assigning it to leverage, but rather
to debt. Gesuele, Metallo and Longobardi (2017) have not even described their
leverage measure. They defined it simply as a value of leverage per capita, while
the measure was described just as natural logarithm, thus leaving it unexplained.

A unique measure for debt issuance was presented by Serrano-Cinca, Rueda-Tomas
and Portillo-Tarragona (2009), who used a dichotomic variable which assigns the
value of 1 if the town hall has municipal bonds in circulation, denoting a debt issu-
ance. On the other side, some debt measures are more straight-forward, such as
debt level as a percentage of the total budget (del Sol, 2013) or the often-used
municipal public debt per capita (Alt, Lassen and Rose, 2006; Styles and Tenny-
son, 2007; Guillamoén, Bastida and Benito, 2011; Caamafio-Alegre et al., 2013).

While some authors argue that a government’s decision to disclose or retain infor-
mation is inherently political (Wehner and de Renzio, 2013), others claim that
political competition is a major driver of transparency reforms (Berliner and Erlich,
2015). However, the mode of measurement of political competition imposes the
greatest variability among political determinants. There are various measures intro-
duced for this variable. Some studies observe it as a margin of victory, measured by
the difference between the percentage of votes obtained by the parties coming in
first and second place (De Araujo and Tejedo-Romero, 2016, 2017; Tavares and da
Cruz, 2017). Others see it as a measure of dispersion, i.e. the standard deviation of
the percentage of votes received by each political party (Caba-Pérez, Rodriguez
Bolivar and Lépez Hernandez, 2008; Esteller-Moré and Polo Otero, 2012).
Caamaiio-Alegre et al. (2013) applied the measure developed by Laakso and Taa-
gepera (1979) — an effective number of political parties, whose calculation also
contains each party's proportion of all votes. Several studies focused explicitly on
competition in the municipal council. Laswad, Fisher and Oyelere (2005), and
Serrano-Cinca, Rueda-Tomas and Portillo-Tarragona (2009) measured almost the
same thing. While the first used the ratio of candidates to council positions availa-
ble, the latter defined it as the ratio of candidates to councillors elected. However,
despite the different definitions, it could be said that their measure is the same,
since it seldom happens that available council positions are not filled.

By using different measures for one variable, results may vary within one study,
let alone comparing different studies, contexts or subnational international com-
parisons. In this sense, one should be careful while summing and interpreting
results because the measure always speaks more than the variable name.

4.2 MAIN DETERMINANTS
In order to provide the centrality of each variable in the literature, table 2 presents
the most frequently used explanatory variables. It shows how many studies that
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are included in the review used a particular independent variable. The complete
classification and measurements of variables can be seen in the appendix.

TABLE 2
Most frequently used explanatory variables

Financial %
Debt 40
Government’s wealth 35
Budget (im)balance 35
Leverage 20
Intergovernmental transfers 15
Municipal size 10
Political

Political competition 55
Political ideology 55
Voter turnout 45
Executive features 35
Governance type 20
E-government achievements 15
Citizens and the media

Population size/density 60
Citizens’ characteristics (education, age, gender) 45
Citizens’ wealth 35
Internet access 30
Unemployment 25
Media use and visibility 25

Source: Author.

However, this overview aims to analyze the most frequently used variables that
have shown a significant influence, with particular emphasis on those that, despite
heterogeneity in definition and measurement, show a significant effect. In this
way, the review strives to produce a balanced account of core variables that greatly
affect the level of subnational fiscal/budget transparency (table 3). To produce this
account, the rule is that only variables that were used in at least two papers and
which show a significant result in more than 50% of cases were included. Accord-
ingly, three basic variable categories are distinguished: financial, political, and
citizens and the media. The following section reveals these variables and focuses
on the explanation of the results obtained, based on some underpinnings in previ-
ous studies.

4.2.1 FINANCIAL VARIABLES

Financial leverage and debt levels are the most important financial factors deter-
mining subnational budget/fiscal transparency. Leverage refers to the use of bor-
rowed funds to finance public activities. In this sense, it can represent the amount
of debt of the government, showing the close relation of these two terms. Accord-
ing to Zimmerman (1977), governments want to reduce the cost of debt by increas-



ing resources available for other activities that are more efficient in increasing
government’s welfare than the payment of high interest rates. Accordingly, politi-
cians are encouraged to publish government information, which in turn facilitates
monitoring by creditors. This can be achieved easily and at low-cost by online
proactive reporting, which is confirmed in several studies, even if they have dif-
ferent leverage measurements (Laswad, Fisher and Oyelere, 2005; Gandia, Mar-
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rahi and Huguet, 2016; Gesuele, Metallo and Longobardi, 2017).

TABLE 3

Main determinants of subnational budget/fiscal transparency

Category

Variable

Different measurements

Financial

Leverage

Ratio of long-term liabilities to total assets

Ratio of long-term liabilities to total public equity

Total executed expenses per capita

Debt

Percentage of debt in total budget

Public debt per capita

Funding costs of the current year budget expenditure
per capita

Political

Political
competition

Divided government; gubernatorial competition;
legislative competition

1 if city council is governed by one of the majority
political parties in the country

Measure of dispersion, i.e. the standard deviation of the
percentage of votes received by each political party

Effective number of political parties

Margin of victory, measured by the difference between
the percentage of votes obtained by the parties coming
in first and second place

Executive
features

Mayor’s gender

Number of incumbent’s consecutive terms (tenure)

Governance
type

1 if district councils, 0 regional or city councils

1 if provincial capitals

Form of government (1 if council-manager, 0
commission and council-elected executive)

Citizens and
the media

Population

Number of inhabitants

Population density

Internet access

Percentage of households with home internet access

Fixed internet access connections over 200 kilobits per
second in at least one direction per 1,000 households

Internet penetration

Unemployment

Unemployment rate

Media

Intensity of use of social media, measured by the
number of tweets

Press visibility

Internet visibility

Source: Author.
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Moreover, politicians are incentivized to reduce debt levels because it allows for
lower property taxes that will increase their probability of re-election (Gore, Sachs
and Trzcinka, 2004). In this way, incumbents are encouraged to use internet
reporting and disclose more information as this helps lenders to regularly monitor
governments activities (Debreceny, Gray and Rahman, 2002). In other words, the
greater the dependence on external funding sources the greater the disclosure
(Ingram, 1984). Severel studies have confirmed this, finding a positive relation-
ship between debt levels and budget/fiscal reporting (Styles and Tennyson, 2007;
Caba-Pérez, Rodriguez Bolivar and Lopez Hernandez, 2008; Caamaifio-Alegre et
al., 2013; De Araujo and Tejedo-Romero, 2017). However, Alt, Lassen and Rose
(2006) found a negative association, concluding that higher debt reduces fiscal
transparency. But it should be pointed out that they employed debt variable only
as a control variable. Finally, given the different leverage and debt measures used,
the significance of these variables in determining fiscal/budgetary transparency is
even greater.

4.2.2 POLITICAL VARIABLES

Political competition

When it comes to political determinants, there are three variables that contribute
to explaining different levels of subnational budget/fiscal transparency — political
competition, different executive features, and type of government. Stronger polit-
ical competition encourages incumbents to bear higher monitoring costs, because
if they do not keep pre-election promises, they are exposed to the long-term costs
of re-election failure (Evans and Patton, 1987). Esteller-Moré and Polo Otero
(2012) stressed the importance of political competition in times in which an
incumbent’s re-election is uncertain. With a strong competition, agents use fiscal
disclosure as their strategic instrument to have a greater chance of being re-
elected. However, when it comes to the degree of fiscal information they wish to
provide, agents face a trade-off. According to Ferejohn (1986) higher levels of
fiscal transparency allow politicians to have higher wages, since principals are
now ready to pay more taxes. At the same time, greater information disclosure
diverts agents from rent extraction. Accordingly, in the cases of strong competi-
tion, higher transparency becomes agents’ instrument only if a trade-off is solved
in favour of higher salaries. In cases of low competition, transparency becomes
less important for politicians, as they in this case have high expectations of staying
in power (Piotrowski and Bertelli, 2010).

It is argued that parties in power have greater benefits from divulging information
in both a low and a high political competition environment. In the case of high
competition, they have the incentive to show their current actions and good man-
agement (Caba Pérez, Rodriguez Bolivar and Lopez Hernandez, 2014), while low
competition makes them more confident of their position in power and so willing
to reveal more information (Grimmelikhuijsen and Welch, 2012). By contrast,
other competing parties in a high competition environment abstain from the risk
of disclosure, as this may reduce their ability to control their message (Caba Pérez,
Rodriguez Bolivar and Lopez Hernandez, 2014).



In this context, the empirical results on political competition are mixed. While sev- 463
eral authors proved that competition fosters subnational fiscal transparency
(Caamaio-Alegre et al., 2013; Gandia and Archidona, 2008; Tavares and da Cruz,
2017), others disputed this, showing a negative correlation (Alt, Lassen and Rose,
2006; De Aratijo and Tejedo-Romero, 2016; Gandia, Marrahi and Huguet, 2016).
Generally, it is hard to report the true effect of political competition, since the con-
text, data used, and different country characteristics may greatly affect this variabil-
ity in the results. However, even with wide range of measurements used, political
competition proved to be a significant predictor of subnational fiscal transparency.
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Executive features

Different incumbent characteristics and features also affect government’s decision
on divulging or withholding fiscal information. The mayor’s gender is the first of
those features, showing a significant influence on subnational transparency levels.
Many studies have investigated the differences between women and men officials,
mostly favouring women’s leadership style and its effect on decision-making in
the public sector. It is argued that female mayors are more likely than their male
counterparts to actively engage citizens in the decision-making, thus fostering
participation, communication and different inputs (Fox and Schuhmann, 1999).
Some studies are concerned with gender and ethics, suggesting that women are
less likely to behave unethically in the workplace in order to achieve greater finan-
cial rewards (Bernardi and Arnold, 1997; Krishnan and Parsons, 2008). In addi-
tion, female mayors may be less likely to experience the principal-agent dilemma,
since they are more ethically minded than men (Khazanchi, 1995). Some authors
stress that the critical representation of women in governance structures can affect
the way of government functioning, making it more socially responsive and trans-
parent (Rodriguez-Garcia, 2015). Several authors have empirically confirmed
these underpinnings, finding a positive relationship between a female mayor and
budget transparency (De Aratjo and Tejedo-Romero, 2017; Tavares and da Cruz,
2017). However, Gesuele, Metallo and Longobardi (2017) proved the opposite,
but showing the significance in only one of the three models presented.
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It is also argued that longer tenure in office reduces pressure on the officials to
disclose information. Tavares and da Cruz (2017) found that the number of an
incumbent’s consecutive terms in office is one of the factors most detrimental to
transparency. This is consistent with the findings by Berliner (2014), who claimed
that turnover in executive office fosters the adoption of freedom of information
laws, which are associated with increased transparency. By contrast, Ma and Wu
(2011) showed a positive correlation, stressing that governments need more time
to achieve the support needed for the implementation of administrative reforms so
as to foster transparency and openness. It could also be argued, however, that
much more research is needed, as only few studies have employed this variable,
thus limiting a better insight into the true effects of this variable.
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Governance type

There has been a tendency for researchers to include a dummy variable that
addresses the type or form of the government, thus pointing to the governance
structure. This could be an important argument, especially in the context of imple-
mentation of the new public management (NPM). Namely, within this approach,
citizens are viewed as customers and public servants as public managers, while
transparency and accountability are perceived as fundamental elements of good
governance (Caba Pérez, Rodriguez Bolivar and Lopez Hernandez, 2008). Las-
wad, Fisher and Oyelere (2005) were among the first to use the variable “form of
local authority” by distinguishing between district, city and regional councils.
They found that regional and city councils are more transparent than district coun-
cils. However, it is not clear why they have not used a nominal variable, rather
than a dichotomous, to address all three council types separately. It should be
noted, though, that the governance type may vary greatly among countries, thus
depending on the setting of the public administration of a country. In some cases,
the central government has administration delegations across the country, which
are assigned to the several subnational units. In Spain, for example, these are pro-
vincial capitals where the central government holds offices to provide efficiently
and effectively some additional services to citizens. These political capitals proved
to be less transparent than other Spanish cities (del Sol, 2013). Since this is a spe-
cific country context, it would be difficult to find theoretical underpinnings that
support this evidence. In spite of that, the author indicated that the reason for low
transparency could be the capitals’ privileged treatment by the central govern-
ment. Lowatcharin and Menifield (2015) on a sample of US counties found that
council-manager governments tend to be more transparent than their mayor-coun-
cil counterparts. It could be argued, however, that council-managers are more
prone to the adoption of web technologies and e-government solutions, rather than
mere transparency (Moon, 2002). In other words, higher transparency in these
governments is not a goal by itself, but comes as a result of their propensity for
web technology implementations.

4.2.3 CITIZENS AND THE MEDIA

Population

One of the variables most often used in explaining SNG fiscal transparency is the
number of inhabitants. It is widely discussed that larger SNGs have the extra
resources and capacities to adopt technical and managerial innovations faster
(Smith and Taebel, 1985; Norris and Kraemer, 1996). This is explained by the
greater pressure they face in finding different ways for a better supply of public
services. In addition, they may have a better trained stuff, a larger budget, and an
established IT department, which helps them to embrace e-government practices
(Moon and Norris, 2005). These underpinnings were strongly confirmed by sev-
eral authors (del Sol, 2013; Guillamén, Bastida and Benito, 2011; Lowatcharin
and Mentifield, 2015; Serrano-Cinca, Rueda-Tomas and Portillo-Tarragona, 2009).
However, a study presented by Esteller-Moré and Polo Otero (2012) has revealed
new insights into the population variable. Given the heterogeneity of the sample



with a wide range of population size, they split the sample into a large and small 46 5
population. They found a negative relationship in the small sample, but a positive
in the larger sample (for the very big municipalities), pointing to a non-linear
relationship between the number of inhabitants and fiscal transparency. They
stressed that unlike small municipalities, very large units have greater capacity to
fulfil their legal obligations, which could more than compensate for their potential
propensity to be less transparent.
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Internet access

According to Debreceny, Gray and Rahman (2002), the rise in the use of the inter-
net has brought different views to fiscal transparency. From the user’s perspective,
it is recognized as a facilitator in the demand for fiscal transparency, while from
the supplier’s perspective it is perceived as a tool for more effective dissemination
of information. Internet take-up has affected the behaviour of governments, which
are now divulging additional information and services online. Thus, its rise has
brought about an improved transparency and financial accountability, reducing
the costs of dissemination (Pina, Torres and Royo, 2010). Several studies that
investigated online (mainly website) transparency reported that greater and better
internet access in the SNGs positively affects their fiscal transparency (Caba-
Pérez, Rodriguez Bolivar and Lopez Hernandez, 2008; Gandia and Archidona,
2008; De Aratijo and Tejedo-Romero, 2017). Garcia-Tabuyo, Saez-Martin and
Caba-Pérez (2016) found a positive association with mandatory disclosure, but
surprisingly, the relationship with voluntary reporting proved to be negative.
Although the argument may be somewhat shallow, they explained this by saying
that voluntary information disclosure could be larger in municipalities with higher
internet penetration and political commitment because by increasing the transpar-
ency levels, politicians aim to attract the votes of inactive citizens.

SDINVLS OINVIE

Unemployment

It has been argued that lower economic development and associated higher unem-
ployment rates are damaging to civic engagement, i.e. the demand for greater
opportunities to participate in the decision-making is lessened. Some studies used
unemployment as a proxy for SNG economic status and found that higher eco-
nomic status (lower unemployment) positively affects transparency in public
administration (Piotrowski and van Ryzin, 2007). In accordance with these under-
pinnings, the results largely indicate that higher unemployment rates are detri-
mental to fiscal transparency (Caamafio-Alegre et al., 2013; De Araujo and
Tejedo-Romero, 2016; del Sol, 2013; Tavares and da Cruz, 2017).
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Media

Various authors have stressed the importance of public media visibility in a govern-
ment’s divulging of information (Zimmerman, 1977; Ingram, 1984; Laswad, Fisher
and Oyelere, 2005). It is argued that greater visibility and frequency of press report-
ing on a government's activities and work contributes to resolving the principal-
agent dilemma by reducing information asymmetries between citizens and author-
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ities. However, it should be noted that the media, citizens and politicians often have
different interests. In this context, public media may be more interested in publish-
ing exclusive information, such as corruption scandals. This, in turn, affects the
government's behavior, for it will limit the disclosure of information so as to avoid
them being “misused” in the media (Laswad, Fisher and Oyelere, 2005; Garcia and
Garcia-Garcia, 2010; Cuadrado-Ballesteros et al., 2017). Nevertheless, studies
have found that press and public media visibility as well as frequency of social
media usage by SNGs have a positive impact on their fiscal transparency (Laswad,
Fisher and Oyelere, 2005; Gandia and Archidona, 2008; Gandia, Marrahi and
Huguet, 2016; Gesuele, Metallo and Longobardi, 2017).

5 DISCUSSION AND CONCLUSION

This paper has provided a review of empirical studies on the determinants of sub-
national government’s budget/fiscal transparency in the period 2000-2017. Sev-
eral important observations should be emphasized. First, in order to determine the
factors involved, it is necessary to have a clear definition of budget/fiscal transpar-
ency. However, there is no consensus about this. Moreover, different definitions
are interwoven, leading to budgetary and fiscal transparency being used inter-
changeably. The lack of a clear definition conduces to an inadequate measurement
of budget transparency, which can significantly affect the credibility of the results
of such research. Thus, instead of having effective transparency, this lack of clar-
ity leads to opaque, fuzzy, or zombie transparency (Fox, 2007; Michener, 2015),
where there is a lack of disaggregation or better descriptive details. Without
parameters, as Michener (2015) stressed, the quality and comparability of trans-
parency is compromised. Secondly, different approaches to measuring budget
transparency, especially within the same country, reduce the effective comparison
potential and lead to ambiguity. Thirdly, heterogeneity of the definition and meas-
urement of explanatory variables can lead to apparent contradiction and inconsist-
ency of the obtained results.

In this paper three basic categories that determine subnational government budget/
fiscal transparency are established: (1) financial (leverage and debt), (2) political
(political competition, executive features and governance type), and (3) citizens
and the media (population, internet access, unemployment, and the media). This
conclusion is based on the review of 20 selected papers, following the above-
mentioned methodology. Looking at the wider literature, some of the findings can
be related to findings at the national level, where the main factors of fiscal trans-
parency are political, namely political (electoral) competition, and the level of
governmental democracy (Hollyer, Rosendorff and Vreeland, 2011; Wehner and
de Renzio, 2013). Although citizens and the media, and financial factors deter-
mine SNG fiscal transparency, at the national level its effect seems negligible.
This may be due to the reduced participation opportunities and pressures of citi-
zens on the national government, or different structures and sources of funding of
national and SNGs. Moreover, Wehner and de Renzio (2013) have concluded that
external initiatives might not play a great role in strenghtening fiscal accountabil-



ity at the national level when the internal demand (citizens, media) is weak. How- 467
ever, when it comes to a wider literature on other types of public sector transpar-

ency, all findings are highly correlated (Bakar and Saleh, 2015), including all three

established categories.

A vast majority of studies tend to focus on local governments, thus neglecting
other types of public sector organizations such as federal and state governments,
or quasi-government bodies. Very few studies involved different countries in an
investigation of subnational international comparisons. In this sense, the chal-
lenge would be to create a harmonized budget transparency measure that could be
applied to subnational governments of different countries. Further such research
could offer a more comprehensive insight into the factors implicated in budget/
fiscal transparency, including different country characteristics and contexts. Fur-
thermore, greater consistency in selecting proxy measures for certain variables
could contribute to a clearer interpretation of results, while the greater time span
of budget transparency data would allow for richer methodology solutions and
observations.
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Like any other studies, this study has a few limitations. It does not take into
account research before 2000, as the focus is rather on online disclosure. Future
studies may extend observation time. Furthermore, no meta-analytic studies were
included. However, this paper can serve as the basis and motivation for imple-
menting systematic reviews and meta-analyses on this topic. In spite of these
limitations, it is believed that the study may provide rich insights for both inter-
ested researchers and practitioners.
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In the current world, although there has been a significant progress in the reduc-
tion of poverty and inequality, a persistent problem is the lack of improvement in
integration, which causes social exclusion. Furthermore, modern economic devel-
opment is often not sustainable of the long-term, while institutions are not fully
adapted to the needs of social challenges. A newly published release by the United
Nation World Public Sector Report 2018" using a holistic approach very nicely
sheds light on the additional measures that are needed to the collaborative efforts
of various stakeholders in the inclusion of those that are left out. This excellent
report was prepared by many authors using mixed methods that combined litera-
ture reviews and expert contributions. The team composed of United Nations per-
sonnel was led by David Le Blanc under the responsibility of Marion Barthélemy.

The United Nations in 2016 adopted the 2030 Agenda for Sustainable Develop-
ment (the successor to its Millennium Development Goals), which should elimi-
nate poverty and achieve sustainable development by 2030. (Steven Pinker in
Enlightenment Now states that not even Jesus was that optimistic: he told the indig-
nant disciples, “The poor you will always have with you.”) The Agenda underlines
the importance of the interlinkages and integrated nature of the sustainable devel-
opment goals (SDGs). Achieving possible synergies and strengthening trade-offs
between the sustainable development goals and targets will enable much easier
achievement of the SDGs. This should boost the allocation of resources and help
avoid the adverse side effects of actions aiming to hasten progress in one area on
the realisation of targets in other areas.

One of the goals of the report is to present the positive experience of many coun-
tries with the intention of transferring the best practice in policy integration for the
attainment of SDGs. The authors are fully aware that different types of existing
interlinkages among the SDGs can be addressed and improved from an institu-
tional perspective. Thus, the report aims to define areas where public institutions
need to work more closely together; the types of measures that can be involved in
this process, and the broader implications for and consequences of collaboration
between public institutions and public service.

Improving integration involves finding ways to strengthen cooperation and com-
mon approaches among institutions at various levels dealing with closely interre-
lated issues. Policy integration comprises the management of crosscutting actions
and measures in a policy-making process that transits the boundaries of estab-
lished policy fields. Such measures very often do not correspond to the institu-
tional responsibilities of individual units and departments.

In the modern literature, the term integration is used in various slightly different
meanings. The most common usage defines integration as a dimension variable,
with policies in specific issue areas being more integrated than before. Otherwise,

' The report is available at http://workspace.unpan.org/sites/Internet/Documents/UNPAN98152.pdf.



integration can be deemed as the more coherent process of defining and imple- 489
menting policy related to a specific issue. Finally, integration can also denote the
ideal of policies that achieve a higher degree of coherence. In this report, the term
integration is considered in a broad sense, while the potential challenges, short-
comings and gains of integrated policy-making are clear. The challenges in the
past were the lack of political legitimacy of sustainable development as a para-
digm and insufficient attention of various levels of government to the issue of
sustainable development. Shortcomings are an inability to mainstream sustainable
development principles in the work of available institutions on one hand and
resistance to achieve the degree of coordination among institutions that are needed
for sustainable development on the other. Gains of the integrated approach are
socially superior solutions that cannot be achieved by focusing only on sector-
specific policies, and shared visions across sectors and various actors. Positive
changes in relevance and legitimacy are supported by progress in the scientific
researchers that fully understand the interlinkages among sustainable develop-
ment topics on the one hand, as well as by the development of tools, analytical
methods and information systems that support integration of different stakehold-
ers in public and private sector on the other.
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The report is organized around three broad principal questions. First, what are from
the institutional perspective, the challenges to and prospects for policy integration
at various policy cycle phases at the national level? Second, are there any positive
cases of institutional and administrative organisations that can support integrated
approaches to the 2030 Agenda, and if so, what are they? Finally, what are the
opportunities and challenges for public administration and public institutions to
ensure integrated approaches in diverse SDG or groups of closely related goals?
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The report consists of two main parts. In the first part, chapter one explains the
reasons and case for integration and introduces the methodological framework.
The second chapter focuses on horizontal integration, chapter three on vertical
integration, while chapter four deals with successful engagement of stakeholders.
The second part of the publication applies the relevant framework of integrated
approaches to international migration: health and integration of peace, security
and development in post-conflict situations.

Forms of integration are explained in chapter one. The modern literature distin-
guishes three dimensions of integration. Horizontal integration encompasses inte-
gration across sectors or institutions. Vertical integration expresses how the actions
of various (national and sub-national) levels of government can be adjusted to
achieve coherent outcomes. The third dimension is engagement of all stakeholders
in the integrated realisation of shared objectives. Taken together, these three dimen-
sions of integration encompass all the relevant categories proposed by the litera-
ture, primarily partnerships, participation and coherence. The approach and content
of the initiatives can be formal or informal. The latter refers to joint activities that
involve various stakeholders from the non-state sector, in addition to the whole of
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government, with the state usually having a coordinating role. When analysing
policy integration, there is a need to consider different aspects, like the institutional
efforts made by governments to promote integrated policy-making and policy
coherence; activities related to collaboration and coordination; and measures of
achieved integration and policy coherence regarding achieved outcomes.

As the SDGs makes high demands for horizontal integration on institutions at all
levels, chapter two analyses the importance of effective horizontal integration for
the implementation of the SDGs. Such integration is critical for resolving the
interconnected nature of the SDGs, including synergies and trade-offs across dif-
ferent goals and targets. It is, however, well known that overcoming sectoral
boundaries in the attainment of horizontal integration is a demanding and complex
task. In such a process, governments have concrete measures and opportunities to
improve integration in their structures and processes. A growing number of coun-
tries around the world are including SDGs into their national policies and putting
in place adequate institutional frameworks. While some countries have given new
mandates to existing mechanisms or institutions, others are establishing new coor-
dination bodies and mechanisms for the implementation of the SDGs. Among
many vital measures and instruments, the five most important are examined. The
first are national strategies and plans because they define the overall direction and
priorities. The second is the budget process that helps in implementation and real-
isation of national strategies at the level of programmes and activities. The third
group consists of public services responsible for the implementation of govern-
ment actions on the SDGs. This group has a critical role in achieving effective
collaboration across institutions and sectors. Monitoring, evaluation and review
processes for the SDGs are part of the fourth group that enables governments to
assess progress in the activities of integration. Finally, different oversight institu-
tions, parliaments and Supreme Audit Institutions (SAIs) have a crucial role in
insuring integration. The report contains many examples of integration from dif-
ferent countries, so this chapter presents the experiences from the Sierra Leone
implementation of the Agenda for Prosperity, particularly the Poverty Reduction
Strategy. The Budget Statement nominates the responsible stakeholders and the
scope of their reporting responsibilities on the SDGs within the various govern-
ment ministries and offices where resources were allocated.

The realisation of the SDGs requires the coordination of actions and measures of
different levels of government. There are many reasons for such coordination. In
most cases, the achievement of specific targets in each national context depends
on the aggregation of local and regional outcomes, making coherent action a stip-
ulation. Vertical integration may be an important step in promoting a shared vision
and commitment to sustainable development across levels. It can enhance syner-
gies and improve consistency across levels of government through mutually rein-
forcing and supportive actions. The third chapter examines current efforts in
ensuring effective vertical policy integration during the implementation and fol-
low-up and review of the SDGs. Vertical integration enables an opportunity for



political dialogue among the various parts of government, providing a possibility 49 1
to generate trust and a more long-term vision across the public sector. The chapter
analyses the potential benefits of vertical integration and some of its challenges
and barriers. It also studies approaches and tools that different countries have
implemented with the goal of enhancing vertical integration at different stages of
the policy process, underlining innovative approaches and experiences. Potential
challenges to vertical integration include the gap between the abstract and univer-
sal nature of SDGs and the specificity of local initiatives and policies, unaware-
ness of SDGs by local governments; organizational, cultural and/or ideological
differences between national and local governments; institutional weaknesses or
poor coordination mechanisms between the different levels of government.
Colombia can be mentioned as a positive example of successful and advanced
vertical integration. With support from the Colombian national government, 32
departments and 31 capital cities have adopted and implemented local develop-
ment plans that include SDG localized targets.
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The fourth chapter presents the adoption of mechanisms for efficient stakeholder
engagement, at both the systemic and the sector levels. It also looks at how it can
affect outcomes in terms of integration. Many experiences have been observed
regarding processes and mechanisms for stakeholder engagement in different sec-
tors, at different levels of decision-making, and with various constituencies. Hav-
ing in mind such examples, governments have become fully aware of the impor-
tance of stakeholder engagement in order to strengthen ownership of the SDGs and
ensure their successful implementation and monitoring at all levels. Included
stakeholders can enhance policy performance by helping in defining problems in
ways that are more accurate. They can also provide information and insights rele-
vant for identifying policy solutions and evaluating the implementation process.
Enabling policy-making process to the inclusion and interaction with non-govern-
mental actors helps governments better to understand people’s needs and demands.
Furthermore, non-governmental actors can be directly included in solving policy
problems and contribute additional resources through the common generation of
skills, knowledge, policy and technology. Of course, there are always some prob-
lems and costs. Wide stakeholder engagement usually takes time and can be an
obstacle to the quick policy responses that some sustainable development chal-
lenges may need. While including the ideas and opinions of multiple stakeholders
helps gain a more comprehensive and legitimate understanding of demanding pol-
icy problems, engagement can make it more difficult to reconcile divergent and
even opposite views in commonly agreed policy solutions. It seems that the com-
bination of different engagement strategies and collaboration of multiple stake-
holders is more effective for increasing responsiveness and accountability than the
use of one single engagement mechanism. The positive Finnish example of the
government-led Finnish National Commission on Sustainable Development with
many stakeholders included from public and private sector and civil society, illus-
trates a possible way of mobilizing non-state actors that is fully consistent with
government actions for SDG implementation. Investing time and resources in the
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selection process, and having clearly defined procedures and criteria for selecting
stakeholders without doubt contribute to the effectiveness and efficiency of the
engagement as well as its outputs and outcomes in terms of integration.

Sustainable development demands policies that are systematically oriented towards
the strengthening of linkages between different economic, social and environmen-
tal issues. The fifth chapter shows how national public institutions and administra-
tions have used integrated approaches to respond to the needs of migrants and refu-
gees the flows of whom have been increasing across the world. The way in which
the multiple linkages between migration and the SDGs are transformed into
national policies and realised in practice by public institutions and public adminis-
tration reflects political processes of reconciling opposite opinions and demands of
different stakeholders, including governments, civil society, and migrants them-
selves. The authors examine how public institutions and different stakeholders can
better support integrated approaches to migration. How can they sustain the inte-
gration of the mentioned approaches in sustainable development measures, poli-
cies and institutional processes? Where and how can development policies make
the most impact when it comes to serving those in the worst positions among inter-
national migrants? How can policy-makers and policy communities connect migra-
tion and socio-economic development through innovative services? No single
model appears intrinsically better in terms of effective and efficient policy integra-
tion. Elements that might perhaps impact horizontal and vertical policy integration
include the type of public administration system, the level of decentralisation and
local governance, institutional capacity, previous experience and institutionaliza-
tion of cooperation between various bodies of government, development of leader-
ship, prevalence of modern technology usage including the capability and vigour
of communication platforms, and, finally, the characteristics and the numbers of
actors involved in policy-making. Morocco is a positive example of a country that
undertook several waves of regularization of migrants in an irregular situation, fol-
lowed by the opening of its public services to all migrants and refugees. Migrants
in an irregular situation have access to public health services and can send their
children to public schools. Additionally, regular migrants can participate in profes-
sional training and assistance with job search. This chapter concludes with an
important statement: that integration of migration and development at all levels of
public administration is not only a technical or rational process but also has to
encompass cultural awareness, politics and perceptions. As migration and refugee
issues are likely to remain a significant problem in the near future, there is a need
for the proposal and implementation of efficient awareness and communication
strategies and accountability systems in public administration.

Integrated approaches to health and well-being are the subject of analysis in the
sixth chapter. Health is a crucial human right and an important characteristic of
personal well-being. Health outcomes are impacted by many factors that are usu-
ally outside the health sector itself. At the national level, a vast array of policies
and institutional settings have been developed to support the multiple linkages



between health and other SDG areas, with the intention to support integrated 493
approaches. However, researches show that the focus of many efforts at integrated
health initiatives has largely remained within the health care sector itself. Attempts
at integration have been oriented to finding ways to enable non-health sectors and
actors to serve the goals of the health sector, without necessarily considering the
impact of health on those sectors and their principal objectives. Thus, in many
countries the potential of integrated approaches to achieve synergies and minimise
trade-offs across sectors and government levels may remain often unused. Univer-
sal healthcare for all migrants in Thailand is mentioned as a positive experience of
interlinkages of health with other sectors. Migrants represent more than 6 percent
of the Thai population. It is currently the only country in the world where illegal
migrants have the same health care rights as nationals.
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This very nice report finishes with chapter seven, which deals with the implemen-
tation of the SDGs in post-conflict situations and their implications for integrated
approaches that enable improvements in sustainable development and peace.
Conflicts annually lower a country’s gross domestic product growth on average by
two percentage points. Trends in the world show that the gap between conflict-
affected countries and other developing states is widening. Countries emerging
from conflict are the ones where the SDGs probably may not be obtained without
some radical and innovative departures. An integrated context for SDG imple-
mentation involves ensuring that interventions aimed at preserving peace (includ-
ing protecting human rights) and development are interlinked and mutually rein-
forcing. As countries in post-conflict situations face many pressing problems, for
them the achievement of long-term development goals is much more difficult. In
the face of many short and long-term priorities, efficient integrated approaches
become even more important than in peaceful circumstances. Post-conflict situa-
tions mostly vary in the nature and degree of devastation, but often there is a need
to mitigate the consequences of substantial physical, institutional and organiza-
tional destruction. Conflicts usually ruin national public administration and public
institutions and they have to be rebuilt, often from scratch. Using recent examples,
the authors in this chapter explore how this can be done. Sustainable development
aspirations can be an inspiration for a common vision for the future. Such a vision
needs to be transformed into coherent and integrated national policies that are
future-looking, inclusive and endorse partnership between the government and
society and support by various stakeholders. The policy integration and inclusion
in Colombia achieved by the National Development Plan are provided as an
example. The Colombian government made efforts to provide an inclusive plat-
form for policy-making at the local level, giving a voice to earlier marginalized
groups, and supporting their participation in local elections as candidates. The
government also established the legal and institutional architecture for a territorial
peacebuilding process. The coordination between central and local levels of gov-
ernment was achieved through the Inter-institutional Post-conflict Council.
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The report presents country efforts to foster policy integration for SDGs. It pro-
vides examples of measures and ways by which linkages among SDGs can be
achieved from an institutional perspective, and underlines the importance of inte-
gration challenges and opportunities for public institutions and public administra-
tion. This interesting and valuable report also explains the role and importance of
budgets in tracking support to specific goals. The reader can only enjoy the final
product and the incredible richness of the additional (more than 500) sources used
in the preparation of the report.
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