Skuflié,L. et al.:The cost of fiscal austerity: A synthetic control approach

Lorena §kuﬂic’ Dora Walter JEL: E62, D63, H63

University of Zagreb University of Zagreb Preliminary communication

Faculty of Economics and Business Faculty of Economics and Business https://doi.org/10.51680/ev.37.2.9

10000 Zagreb, Croatia 10000 Zagreb, Croatia

Iskuflic@efzg.hr dwalter@net.efzg hr Received: January 1, 2024
Revision received: March 13, 2024

Valentina Vuckovié¢ Accepted for publishing: May 23, 2024

University of Zagreb

Faculty of Economics and Business This work is licensed under a

10000 Zugreb, Croatia niczive Commons it (oo b

vuckovic@efzg.hr International License

THE COST OF FISCAL
AUSTERITY: A SYNTHETIC
CONTROL APPROACH

ABSTRACT

Purpose: This paper analyses economic and social impact of fiscal austerity policies on economic growth
and income distribution. In response to the European public debt crisis, austerity measures were imple-
mented in 2010 to decrease the budget deficit and avoid the default of the government debt, but have also
caused negative effects on the whole economy.

Methodology: In order to evaluate the effectiveness of fiscal austerity, the synthetic control method (SCM)
is applied by creating a synthetic counterfactual from European countries. Greece is used as an example to
assess the impact of the aforementioned policy due to having experienced fiscal consolidation to a much
larger extent than other crisis-affected countries.

Results: Fiscal austerity causes a decline in real GDP per capita compared to its pre-austerity level. Ad-
ditionally, it results in higher unemployment and a more unequal distribution of income in the initial years
following the treatment.

Conclusion: The objective of fiscal austerity, i.e. the reduction of the debt-to-GDP ratio, is frequently not
achieved due to negative effects of these measures on GDP. Fiscal austerity may occasionally be unavoid-
able, but even in these cases, deliberate measure-taking is required to prevent the increase in unemploy-
ment and income inequality, as witnessed after the global financial crisis.

Keywords: Debt crisis, European countries, fiscal austerity, income inequality

1. Introduction there is no agreement in the political and scientific
community. Lowering state spending and raising
tax revenues is assumed to reduce the budget defi-
cit, restore investor confidence, and promote long-
term economic recovery (Anderson, 2010). How-
ever, fiscal austerity measures have historically not
reduced the budget deficit due to decreased output
and tax revenue (Okeke et al., 2021).

In order to balance the state budget, the practice
of fiscal austerity is defined by a decrease in gov-
ernment spending and/or an increase in taxation,
which typically takes place during times of crisis.
Regarding the application of fiscal austerity meas-
ures, their efficacy, as well as their repercussions,
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The main goal of this paper is to analyse the empiri-
cal impact of fiscal austerity on economic growth,
while also considering its effects on some variables
that affect the social status of citizens. It is believed
that tightening the state’s budget primarily affects
the lowest socioeconomic groups, thereby widening
the income gap (Campoy-Muiioz et al., 2022). Gov-
ernment spending cuts cause the labour income
share to contract, which causes income to be redis-
tributed away from the working class. Additionally,
since these measures are typically implemented
during recessions, they also affect unemployment,
directly through the loss of jobs in the public sector
and indirectly through a decline in private-sector
employment. Upon examining the historical fis-
cal austerity measures, it can be inferred that the
primary focus of these measures was on increasing
regressive taxation and cutting social expenditures,
which served as the impetus for the rise in both
unemployment and inequality. Mattei (2022) views
fiscal austerity as a logical political agenda to pro-
tect capitalism since it increases worker precarious-
ness and dependence on the market.

The example of the 2008 global financial crisis of-
ten illustrates the failure of fiscal austerity policies.
Due to the crisis, most EU members implemented
fiscal austerity measures to balance their budg-
ets and prevent sovereign debt default (Ray et al.,
2020). However, compared to other EU members,
Greece had to implement far more austerity meas-
ures during the crisis. This was due to an austerity
programme imposed by the EU and the Europe-
an Central Bank, which aimed to bring Greece’s
finances under control in exchange for bailouts
(Economides et al., 2021). The programme includ-
ed a tax reform, a pension reform, and pay cuts
in the public sector. In relation to the tax reform,
the administration was expected to present a fresh
strategy aimed at enhancing revenue collection,
curbing capital flight, and combating tax evasion.
According to the IMF (2013), it was observed that
no substantial progress has been made towards
curbing tax evasion, and both the wealthy and the
self-employed are still not paying their required
taxes. To make matters worse, the value-added
tax (VAT), which is a more regressive way of col-
lecting taxes, was raised by 10 percentage points,
putting a burden on low-income households. This
programme led to a reduction in public spending
and an increase in taxes, which affected the public
employees of Greece. Greece’s deficit has signifi-

cantly reduced since then. However, the nation’s
austerity programme in 2010 had only sporadic
positive effects on the economy. This is because
the financial situation was not significantly im-
pacted by the austerity measures, as the nation
had already experienced a deficiency in aggregate
demand. To escape the austerity trap, it is crucial
to increase exports to potentially offset the decline
in aggregate demand (Stiglitz, 2014). However,
Greece’s export performance has been poor, and
the country has been carrying a massive current
account deficit, which exceeds 10% of the GDP
(Pagoulatos, 2018). The Greek economy shrank
by 25% in 7 years, with unemployment above 20%.
Austerity failed to achieve sustainable debt, and a
2015 referendum rejected the second bailout due
to its negative impact on the public (Ifanti et al.,
2013).

In this paper, the synthetic control method is em-
ployed to examine the effects of fiscal austerity on
real GDP per capita, unemployment, and inequal-
ity. This approach allows for testing the causal rela-
tionship between the variables. Considering the se-
verity of the measures, the effects of fiscal austerity
are investigated using Greece as an example. Since
the fiscal austerity measures started to be imple-
mented in 2010, when the first Economic Adjust-
ment Programme (EAP) was approved, 2010 is con-
sidered the year of treatment. Changes in real GDP
per capita, unemployment, and income inequality
are examined from 1995 to 2018.

The remainder of the paper is structured as follows.
Section 2 provides a literature review on the rela-
tionship between fiscal consolidation and econom-
ic and social variables of interest. Section 3 brings
the methodology and the used data. The results are
presented and discussed in Section 4. Finally, the
main conclusions of the research are provided in
Section 5.

2. Literature review

The 2008 crisis reignited the long-running contro-
versy about the efficiency of fiscal multipliers and
the impact of fiscal austerity on GDP, and scholars
still disagree on that matter. They divide between
those who consider that fiscal austerity harms the
economy (Blanchard & Cottarelli, 2010; Blanchard
& Leigh, 2013; Alexiou & Nellis, 2016; Brinca et
al., 2020) and those who claim that fiscal austerity
can have expansionary effects (Giavazzi & Pagano,
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1990; Alesina & Ardagna, 2010; Mirdala, 2016;
Alesina et al., 2015; 2019), mainly when based on
spending cuts.

A variety of empirical research supports the neo-
classical theory. Giavazzi and Pagano (1990) dem-
onstrate a positive correlation between fiscal con-
solidation and an increase in private consumption.
Alesina and Perotti (1997) discovered that there is
occasionally a connection between fiscal consoli-
dation and rapid output growth, mainly when the
consolidation is carried out by reducing govern-
ment spending instead of raising taxes. Further re-
search, such as Alesina and Ardagna’s (2010) paper,
has confirmed these findings by analysing larger
samples of countries and years.

The economic impacts of budgetary reforms in
OECD economies are examined by Alesina et al.
(2015). They show that fiscal consolidation based
on spending has relatively low economic costs,
whereas consolidation based on taxes has far higher
costs. Jorda and Taylor (2015) use a counterfactual
analysis of the effects of the UK government’s tran-
sition to austerity measures, which took place in
2010. They demonstrate that austerity is always det-
rimental to growth, particularly in times of reces-
sion. In a downturn, fiscal consolidation amount-
ing to 1% of GDP measures a four per cent loss of
real GDP over five years, as opposed to just one per
cent in a boom. Similar conclusions are drawn by
House et al. (2019), who claim that counterfactu-
als demonstrate that removing austerity would have
significantly decreased output losses in Europe.
Moreover, in the wake of the crisis, several Europe-
an nations experienced an increase in debt-to-GDP
ratios due to endogenous decreases in GDP and tax
income caused by contractionary austerity shocks.

Using the synthetic control method, Rayl (2020)
shows that GDP per capita in Greece, Spain, and
Italy would have been higher if fiscal consolidation
measures had not been implemented. Similarly, us-
ing the same method, Revuelta (2021) examines the
effects of the EAPs in Greece and finds that their
implementation has had a negative impact of 35.3%
of the country’s GDP per capita.

Within the framework of fiscal austerity, most re-
search focuses on how the policy mix and economic
output interact. However, only a few have examined
how these budgetary adjustments affect unem-
ployment and income distribution. In contrast to
neoclassical perspectives, it asserts that austerity

causes output loss and raises long-term unemploy-
ment, which sets off an economic hysteresis effect
(Alexiou & Nellis, 2016). The IMF (2014) examined
specific cases where policy actions were meant to
lower budget deficits. They show that reducing the
budget deficit had increased unemployment and
caused domestic demand to contract for both kinds
of adjustment instruments, tax-based instruments
and spending-based instruments. Using counter-
factual simulations, Lama and Medina (2019) dem-
onstrate that improving the fiscal balance might
come at the cost of a higher unemployment rate.

The relation between unemployment and the im-
pact of fiscal austerity on income inequality is quite
strong. Woo et al. (2013) point out that the unem-
ployment channel accounts for roughly 15-20% of
increases in income inequality. Research demon-
strates that spending-based adjustments have a
significant and negative impact on the labour share
of national income and increase income disparities,
mainly because they cause long-lasting unemploy-
ment (Okeke et al., 2021), whereby the impact on
the labour’s share of national income is more signif-
icant than that on capital income (Ball et al., 2013).

3. Methodology and data

The synthetic control method (SCM) enables the
evaluation of the effect of an intervention that af-
fects one unit, which can be, for example, a region
or a country. The synthetic control method is a gen-
eralisation of the difference-in-differences model
that shows what would have happened if an inter-
vention or policy had not occurred. Essentially, the
SCM proposes that a group of units is a more reli-
able “imitation” for the unit receiving the treatment
than any unit by itself. The SCM is an innovative
way to detect causality, presented first in the work
of Abadie and Gardeazabal (2003). It has several
benefits: 1) prevents endogeneity bias; 2) useful for
small samples, and 3) produces more accurate re-
sults compared to standard regression (Abadie et
al., 2010; Abadie, 2020).

The SCM searches for a set of control unit weights

w; such that:

_ v+l
Y, t<Ty = Zj:z w; * Y t<Ty- 1)

There are outcome variables (real GDP per capita,
unemployment rate and GINI) for a treated unit
(Greece) and ] control units (27 European coun-
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tries). The outcome variable in country i at time ¢t
is Voi=1 is the treated unit; { = 2,3,..., J + 1
are the control units; T, refers to the treatment year
(fiscal austerity measures in 2010); the time periods
where t < T}, are ‘pre-treatment’ (1995-2009), and
t = T, is ‘post-treatment’ (2010-2018).

During the pre-treatment period, the treated unit is
equivalent to the weighted total of the control units.
But since it is often not possible to obtain a precise
match, the following equation is used instead (Ab-
adie and L'hour, 2021):

v+
Yy t<r, ® Zj:z w; *Y; ot (2)

such that the mean squared error prior to treatment
is minimised:

2
1 J+1
wp=min [L30 (v - 2/wy,) L O

By averaging pre-intervention results of chosen do-
nor states, the SCM constructs a “synthetic” coun-
terfactual region. A pool of possible candidates is
used to pick the donor countries that come together
to generate synthetic control. The choice of donor
countries and weights is determined by predictor
variables that impact the result.! The resulting syn-
thetic is a control for the affected region after policy
adoption and closely resembles the outcome of the
affected region before policy enactment.

Using the w; weights, the causal effect is estimated
such that:

_ YN
Yieer, = Y1 eor, + @1t (4)

The fundamental problem of causal inference is that
Yi.wrgrn cannot be observed, thus the weighted con-
trol units are used instead. The difference between
the treated time series and the weighted average of
control units which represents the treatment’s ef-
fect, also known as the causal effect, can be written
as (Abadie et al., 2010):

_ N
a1, =Yieor, — Y5, t=Ty- ®)

For the approach to be used effectively, three
assumptions must be valid. First, for every year
during the pre-treatment period that was uti-
lised to generate synthetic control, the policy
change only affects the treated country. Second,
the policy change has an effect only when it is
implemented. In other words, the treatment is
not anticipated and does not cause an effect be-
fore the year of implementation. Third, a fixed
combination of donor states can approximate-
ly represent the counterfactual outcome for the
treated country. This means that in order to pre-
vent any potential interpolation bias, the values
of the variables used to construct the weights
must be comparable between the donor pool
countries and the affected country. The values of
the treated country cannot be outside any linear
combination of the values from the donor pool
countries. The assumptions of the model are ex-
plained in the following paragraphs.

Given that in this paper we want to examine the im-
pact of fiscal austerity on real GDP per capita, un-
employment and inequality, it is necessary to con-
struct three models. In order to be able to observe
the causality in all three models, to begin with, it
is necessary to select a country that has introduced
fiscal austerity measures to a greater extent than
the other countries that make up the donor pool?
(McClelland and Gault, 2017). In the selection of
the treated unit, the methodology according to Rayl
(2020) was employed, where the degree of strength
of fiscal austerity is determined from IMF data in
such a way that the average increase and decrease
of the budget deficit in the period from 2010-2013,
but also the percentage year-to-year increase in the
government structural balance, are observed (pre-
sented in Table 1). It can be concluded that Greece
and Spain experienced heavy austerity measures,
but Greece faced these measures to a much larger
extent.

1 Thus, different predictor variables imply different selection of weights and countries in the “synthetic” counterfactual country.

2 The donor pool is constructed out of potential candidates that combine to form synthetic control.
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Table 1 Evaluating the magnitude of fiscal austerity in European countries, 2010-2013

Type of .. ]
Aoy Definition Countries
No Austeri > 0 avg, no more than 1% increase in YTY GSB?  Denmark, Estonia, Finland, Norway, Sweden,
ty in any year during 2010 - 2013 Switzerland
Very Light > 0.5, no more than 2% increase in YTY GSB in = Austria, Belgium, Germany, Luxembourg,
Austerity any year during 2010 - 2013 Malta
. X > 0.85, no more than 2.5% increase in YTY GSB . .
Light Austerity in any year during 2010 - 2013 Croatia, France, Netherlands, Poland, Slovenia
Moderate Czech Republic, Island, Ireland, Italy, Latvia,
. > 0.85 avg GSB (% GDP) Lithuania, Portugal, Romania, Slovak Republic,
Austerity . .
United Kingdom
Heavy Austerity  >2 avg, greater than 4% increase in YT'Y GSB in .
(Treatment) a year during 2010 - 2013 Greece, Spain

Source: International Monetary Fund, World Economic Outlook Database, October 2019

General Government Structural Balance

This paper uses Greece as the treated unit, and the
year 2010 as the year of the intervention, which is
related to the introduction of the first Economic
Adjustment Programme*. The idea of the synthetic
control method is to construct a “synthetic” Greece
based on averaging the predictor variables of the
countries from the donor pool. Therefore, the first
step is the selection of predictor variables, i.e. vari-
ables that influence outcomes in countries from the
donor pool both before and after treatment.

Table 2 presents the selected predictor variables, as
well as the variables of interest. Different predictor
variables are used in the three models. The lagged
values of the outcome variables from 1998, 2002,
and 2009 are included, as the lagged outcome vari-
able is one potentially significant predictor of the
outcome variable. It addresses the problem of omit-
ting important predictor effects since it includes
the impacts of all predictor variables, regardless of
whether the analyst collects them. Indeed, accord-
ing to Athey and Imbens (2006), it is customary to
include the lagged outcome variable for a few pre-
treatment years, since other predictor variables are
rarely significant. In implementing the synthetic
control method, it is necessary to define a pre-
treatment period, i.e. a period before the interven-
tion over which the predictors will be averaged and
a post-treatment period, i.e. a period in which the
effect of the intervention will be examined. In this

3 Year-to-year change in the general government structural balance.

4 See Revuelta (2021).

paper, the pre-treatment period refers to the period
from 1995 to 2009, while the post-treatment period
refers to the period from 2010 to 2018. The next step
is the choice of countries for the so-called donor
pool. In order to acquire values for the donor pool
countries that are comparable to those for Greece,
EU countries are selected in the donor pool. Ideally,
units that have not been the subject of treatment
should be included in the donor pool. Given that
all EU countries introduced certain fiscal austerity
measures during the financial crisis, the goal is to
exclude those countries where these measures were
more pronounced. Accordingly, all EU countries
are included in the donor pool, with the exception
of Spain. Since the assumption that the treatment
was present only in Greece is not entirely satisfied,
this could cause the effect to be relatively underes-
timated in Greece, which is not as concerning as an
overestimation of the effect, but it is still important
to consider this when analysing the results.

Furthermore, each country is assigned a certain
share in the “synthetic” control group with the aim
that it closely matches Greece in the pre-treatment
period. In the period of intervention, an alternative
scenario can be seen, i.e. what would have hap-
pened if fiscal austerity measures had not been in-
troduced. Thus, the causal effect can be determined
as the difference between Greece and “synthetic”
Greece.

Vol. 37, No. 2 (2024), pp. 339-353

EKONOMSKI VJESNIK / ECONVIEWS N 343



Skuflié, L. et al.: The cost of fiscal austerity: A synthetic control approach

Table 2 Description of variables

Outcome variables
gdppcap GDP per capita, based on purchasing power parity (PPP) (in constant 2011
(Model 1, M1) | international dollars)
unem
Unemployment rate
(Model 2, M2)
ginim The Gini index on market income—sometimes referred to as a pre-tax Gini index—
measures inequality in income without considering the effect of taxes and social
(Model 3, M3) spending already in place in a country. It is shown on a scale from 0 to 100%.
Predictor variables
popg .
Population growth (annual %
(M1) p g ( 6)
Net investment in government nonfinancial assets (% GDP) includes fixed assets,
inv inventories, valuables, and non-produced assets. Nonfinancial assets are stores of
value and provide benefits either through their use in the production of goods and
(M3) services or in the form of property income and holding gains. Net investment in
nonfinancial assets also includes consumption of fixed capital.
gdppcap . . .
GDP per capita based on purchasing power parity (PPP
(M2, M3) per cap p g power parity (PPP)
terenr .
School enrolment, tertiary (% gross)
(M2)
ind
Industry, value added (% of GDP)
(M1, M2)
agr .
Agriculture, value added (% of GDP)
(M1, M2)
debtgdp
General government gross debt (% of GDP)
(M1, M3)
trade Trade (% of GDP); the sum of exports and imports of goods and services measured as
(M2) a share of gross domestic product
tnem Ul 1 t rat
nemployment rate
(M3) ploy

Note: All variables are gathered from the World Bank Database; except for the variable Ginim, which is gathered from

the Standardized World Income Inequality Database.

Source: World Bank Database, Standardized World Income Inequality Database

To ensure that the findings are not the result of
pure chance, placebo tests are employed (in-space
and in-time placebo). In order to conduct the in-
space placebo test, the synthetic control approach is
applied to untreated countries to quantify a degree
to which the impact size in untreated countries de-
viates from the effect found for treated countries.
There is reason to question the significance of the
estimations for the treated unit if impacts of com-
parable magnitudes are frequently detected. It can
be claimed that there is strong evidence of a signifi-
cant impact of fiscal austerity on Greece’s economic
and social variables if placebo testing reveals that

the difference between the synthetic outcome and
the actual outcome is unusually large for Greece
in comparison to other nations. Throughout the
course of the treatment year, in-time placebo tests
are also conducted. To further verify that the out-
comes are not the product of pure chance, the
intervention should be reassigned to years when
there was none (Chen & Yan, 2023).

4. Results and discussion

Estimating the impact of fiscal austerity in Greece
requires determining the optimal counterfactual.
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Synthetic control weights and the optimal coun-
terfactual composition have been optimised using
the process outlined in the preceding section. The
STATAI18 synth2 package was used to perform the
estimations.

Three models were constructed. The first model re-
fers to the impact of fiscal austerity on real GDP per
capita. Predictor variables used in the first model
are popg, debtgdp, agr, ind and lagged outcome var-
iables for 1998, 2002 and 2009. In constructing the
counterfactual, the following shares were allocated
to the countries: Hungary 47.1%, Iceland 20.2%,
Latvia 11.3%, Belgium 11%, Luxembourg 6.5%,
and Lithuania 4%. The result of our baseline speci-
fications is given in Figure 1. In the pre-treatment
period, real GDP per capita in “synthetic” Greece
adequately captures the dynamics of real GDP per
capita in Greece (R-squared = 0.98). This allows

for a more certain interpretation of the outcomes
produced by the synthetic control method. The dif-
ference between the real GDP per capita of Greece
and “synthetic” Greece between 2010 and 2018 was
used to quantify the effect of the introduction of fis-
cal austerity measures. Although the EAP measures
were introduced in 2010, the effect was already vis-
ible in 2009, which can be explained by the possible
anticipation of such measures and the slowdown of
the economy. The method showed a negative effect
of fiscal austerity measures on real GDP per capita
in Greece. The red (dashed) line indicates what real
GDP per capita in Greece would have been if fis-
cal austerity measures had not been introduced.
As can be seen, real GDP per capita would then be
significantly higher, on average (through the post-
treatment period) 6,916.96 international dollars.
This finding supports the heterodox view of fiscal
austerity presented in Section 2.

Figure 1 The effect of EAP on real GDP per capita (gdppcap) in Greece

Actual and Synthetic Outcomes

35000.00

30000.00
o
S — A |
& ctua .
5 ——— Synthetic
[&]

25000.00

20000.00 :

T T T T T T
1995 2000 2005 2010 2015 2020
YEAR

Source: Authors’ calculations

The second model shows the impact of fiscal aus-
terity on the unemployment rate (see Figure 2).
Predictor variables included in the model are gdp-
pcap, terenr, agr, ind, trade and lagged values of the
dependent variable (same as in the first model). In
this model, “synthetic” Greece is constructed from
France (41.3%), Portugal (22.8%), Poland (19.2%),
and Italy (16.6%). In this model, the influence of
the effect can also be seen since 2009; however,
the synthetic version does not match the actual
values for Greece (prior to the treatment) as pre-

cisely as in Model 1. The validity of the model will
be demonstrated by the placebo tests conducted in
the following stage. Figure 2 shows that Greece has
significantly higher unemployment rates compared
to “synthetic” Greece, which is in line with the
scientific literature. The average treatment effect,
estimated in the post-treatment period, is 12 per-
centage points. The effect itself is most pronounced
in 2013 (15.68 percentage points) and thereafter it
starts to decrease gradually.

Vol. 37, No. 2 (2024), pp. 339-353
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Figure 2 The effect of EAP on the unemployment rate (unem) in Greece

Actual and Synthetic Outcomes

301

Unem

— Actual
——— Synthetic

T
2000

Source: Authors’ calculations

The impact of the introduction of the Economic Ad-
justment Programme on income inequality (meas-
ured by the Gini index before taxes and transfers) is
examined by the third model, and it is shown in Fig-
ure 3. Predictor variables included in this model are
unem, gdppcap, debtgdp and inv, and lagged values
of the dependent variable. “Synthetic” Greece is
constructed from Sweden (47.3%), Austria (27.3%),
Portugal (23.6%), and Ireland (1.6%), and it closely
resembles the actual values for Greece prior to the
treatment (R-Squared = 0.95). The impact of fiscal
austerity on income inequality varies in compari-
son to the impact on real GDP per capita and the
unemployment rate. Namely, at the beginning of
the post-treatment period, income inequality in
Greece is higher than in “synthetic” Greece, and the
peak was reached in 2013, when the Gini index in

Greece was 1.357 percentage points higher than it
would have been if Greece had not started the EAP.
However, after 2017, the effect turns negative, i.e.
the Gini index in Greece is 1.1 percentage points
lower in 2017, and 2.02 percentage points lower in
2018 than it would have been if Greece had not in-
troduced fiscal austerity measures. Thus, from the
aspect of income inequality, fiscal austerity initially
increased income inequality, and later it resulted in
the reduction of income disparities. Thus, the level
of inequality in Greece was lower compared to that
of “synthetic” Greece. Fiscal austerity is expected
to increase income inequality, while the opposite
effect can be explained by the reduction of public
debt and the indirect effect it has on income distri-
bution (see Hager, 2016).

Figure 3 The effect of EAP on income inequality (ginim) in Greece

Actual and Synthetic Outcomes

52

514
=
g —— Actual
E 50 ——— Synthetic
(0]

49

48|

T T T T T T
1995 2000 2005 2010 2015 2020
YEAR

Source: Authors’ calculations

346 B EKONOMSKI VJESNIK / ECONVIEWS

Vol. 37, No. 2 (2024), pp. 339-353



Skuflié,L. et al.:The cost of fiscal austerity: A synthetic control approach

To test the reliability of the synthetic control meth-
od results, two types of placebo tests were con-
ducted — in-space placebo and in-time placebo. The
results of these tests are displayed in the paragraphs
that follow.

First, an in-space placebo test was performed to
analyse the significance of the estimates. The test
requires that all of the donor countries are subject
to the 2010 intervention.’ Figures 4, 5 and 6 show
the results of the placebo test for the three models,
respectively, by graphing the distribution of placebo
effects. The mean squared prediction error (MSPE)
and the p-value derived from the placebo test pro-
vide detailed information on the robustness of the
model, as can be seen in Figure 4. In the first model,
the expected impact for Greece differed mark-
edly from the estimates of the placebo tests for the

countries in the donor pool. The red line shows the
impact on Greece, whereas the grey lines illustrate
the effects when the treatment is applied to differ-
ent donor pool countries. Greece’s influence can
be deemed significant if the red line falls below the
grey lines during the post-treatment period. This is
because, in comparison to the placebo countries,
Greece encounters the greatest negative effect from
the treatment. Since that is the case in Figure 4, the
effect was caused by the EAP in Greece, as opposed
to a common shock that the EU suffered as a re-
sult of the financial crisis and a deep recession. The
results indicate that Greece has the largest MSPE
ratio among all donor countries, with a general p-
value of 1/16° = 0.0625 (significant at the 10% level).
Additionally, the pointwise p-values (two-sided and
left-sided) present that for most post-treatment
years the effects are significant at the 10% level.

Figure 4 Robustness of results for Model 1 — placebo gaps in control countries

5000+

-5000

treatment/placebo effects on GDPPCAP

-10000+
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Note: The red line represents Greece, while the grey lines show other countries from the donor pool with a pre-treat-

ment MSPE two times larger than the treated unit.
Source: Authors’ calculations

In the second model, the placebo test yields an
overall p-value of 0.05, while the pointwise p-values
(either two-sided or right-sided) are significant at
5% for all post-treatment years. Figure 5 illustrates
how Greece’s effect on unemployment differs sig-
nificantly from other countries included in the pla-
cebo test. The red line in this figure indicates that

the effect on Greece is the most significant as the
red line is above the grey lines. In other words,
Greece’s unemployment rate increased more than
that of any other donor country as a result of the
fiscal austerity measures. Therefore, we can validate
the accuracy of this model.

5 This analysis excludes those with a pre-treatment MSPE two times larger than that of the treated unit (option (unit cutoff(2)).

6 Number 16 is calculated by extracting the number of units with a pre-treatment MSPE two times larger than that of the treated unit

(which are 8 units) from the total number of donor states (24).
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Figure 5 Robustness of results for Model 2 — placebo gaps in control countries
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Figure 6 presents the placebo test results for the
third model. The figure shows that the outcome
for Greece does not significantly differ from the
estimates of the placebo tests for the donor pool
nations. This can also be confirmed by the overall
p-value of 0.57, as well as by the pointwise p-val-

ues that are not significant at the common levels
of significance. The outcome shows that the 2010
treatment impact is not specific to Greece; hence,
it is not possible to link it to the implementation of
EAPs with certainty.

Figure 6 Robustness of results for Model 3 — placebo gaps in control countries
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Source: Authors’ calculations

7 There are a total of 22 units with a pre-treatment MSPE two times larger than the treated unit; therefore, the p-value is calculated as J5.
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Secondly, to further test the robustness of the re-
sults, an in-time placebo test was conducted.
We use the synthetic control approach to estab-
lish an alternative intervention year for the treat-

ment; rather than 2010, we consider the treatment
to begin in 2005, five years prior to the first actual
implementation of EAPs.

Figure 7 Robustness of results for Model 1 — in-time placebo test (treatment year = 2005)
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In the first (see Figure 7) and the second model
(see Figure 8), the EAP effect became apparent in
2010. Thus, the results of the first two models are
robust. Figures 7 and 8 illustrate that, even when a
different treatment year is selected, the impact of
the treatment is most evident from 2010 onward.

T T
2015 2020

This indicates that there is no bias in these mod-
els regarding the treatment year. Therefore, the ef-
fect shown by the synthetic control method can be
considered a consequence of the implementation of
EAPs in 2010.

Figure 8 Robustness of results for Model 2 — in-time placebo test (treatment year = 2005)
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However, the in-time placebo test result of Model 3
indicates that the model is not robust, given that the
effect appears to have begun in 2004 (see Figure 9).

As a result, the effect determined by the synthetic
approach cannot solely be attributed to Greece’s fis-
cal austerity measures.

Figure 9 Robustness of results for Model 3 — in-time placebo test (treatment year = 2005)
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The in-time placebo test reassigns the treatment to
start in a year during the pre-treatment period. If
the placebo estimate significantly differs from the
actual pre-treatment, the robustness of the model
is questionable. While Models 1 and 2 can be con-
sidered robust, the third model is biased due to the
discrepancy between the actual treatment year and
the year when the effect occurred in the in-time
placebo test.

Furthermore, reasons for decreasing GDP per capi-
ta in Greece are external (a financial crisis), but also
internal, i.e. orientation towards tourism, which is
related to structural weaknesses of the economy
and relative incompatibility with the structure of
developed countries, low resilience, low productiv-
ity and a low level of competitiveness. The method-
ology used in this paper enables the identification
of the causal effect of “fiscal austerity’, given that
the donor pool includes European countries which
were also affected by the financial crisis. The main
cause of the decline was observed uniquely in all
countries, whereby internal factors are to a greater
or lesser extent represented at least in one or more
EU member states used in the donor pool. For in-
stance, low productivity and a low level of competi-
tiveness were also observed in Portugal, Croatia,

T
2020

T
2015

Romania, etc. Therefore, with this method, the ef-
fects of the introduction of EAP measures and their
causality with respect to GDP, unemployment and
inequality can be determined quite precisely, ab-
stracting to a greater extent the influence of other
factors relevant to the phenomenon itself.

5. Conclusion

In this paper, the effect of fiscal austerity measures
introduced in 2010 in Greece on the variables of
real GDP per capita, unemployment rate and in-
come inequality, is evaluated using the synthetic
control method. The causal effect is estimated by
creating a counterfactual from a group of European
countries, which depicts Greece as closely as pos-
sible in the years prior to the intervention. In the
post-treatment period, the difference between the
synthetically created Greece and the actual Greece
can be observed, which shows the effect of the in-
tervention. The period in which the movement of
the variables is observed is from 1995 to 2018.

The paper shows that the fiscal austerity measures
introduced during the global financial crisis in
Greece had a negative impact on the movement of
real GDP per capita, which is 42.7% lower in Greece
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in 2018 in comparison to the real GDP per capita
of the “synthetic” Greece. Precisely, in the post-
intervention period (from 2010 to 2018), real GDP
per capita is on average 6,916.96 international dol-
lars lower than it would have been if fiscal auster-
ity measures had not been introduced. As for the
unemployment rate, the average treatment effect
after the intervention is 12 percentage points. The
unemployment rate in 2018 in Greece is 61.54%
higher when compared to the “synthetic” Greece. It
should be emphasised that since 2013 the effect has
been decreasing.

The findings are not consistent when it comes to
how fiscal austerity affects income inequality. First,
the implementation of EAPs causes Greece’s Gini
coefficient to rise relative to the “synthetic Greece”;
subsequently, the Gini coefficient decreases, and
since the beginning of 2016, Greece’s inequality
has decreased relative to what it would have been
in the absence of fiscal austerity measures. Still, the
results may only be partially interpreted since the
robustness of the third model was not verified by
the in-time and the in-space placebo test.

It can be concluded that fiscal austerity in Greece
reduced real GDP per capita and caused an increase
in the unemployment rate. Because fiscal austerity
measures were linked to the global financial crisis,
this work is limited in that it is impossible to de-
termine whether fiscal austerity is always harmful
(the heterodox perspective) or only problematic
when implemented during recessions (the Keynes-
ian view). This research, however, confirmed the
statements of those who criticised the strict auster-
ity policy in Greece. The empirical results of this
paper are in line with the findings of Jorda and Tay-
lor (2015) and House et al. (2019) (see Section 2),
which suggest that fiscal consolidation is detrimen-
tal to economic growth. Considering the effect on

unemployment, this paper is consistent with Lama
and Medina (2019), who also examine a rise in the
unemployment rate due to fiscal austerity. Since the
aforementioned papers examine the effects of fiscal
austerity in different countries, this enables a com-
prehensive view of the consequences of such poli-
cies. Rayl (2020), Revuelta (2021) and Alogoskoufis
(2019), who also concentrate on the case of Greece,
likewise conclude that the 2010 strategy in Greece
came at a significant cost in terms of a reduction in
output and employment. The strong fiscal adjust-
ments required from Greece had depressing effects
by sinking domestic demand and thereby lowering
real GDP per capita while exaggerating unemploy-
ment. As a consequence, Greece’s economy was un-
able to grow or achieve fiscal sustainability, which
led to a vicious cycle.

The obtained results also bring policy implications.
In all instances, the findings of our research indi-
cate that the potential distributional effects of fis-
cal austerity should be weighed against its benefits.
Governments are frequently able to introduce tax
increases or spending reductions so that the overall
impact on distribution is minimised. It is crucial to
pay attention to how fiscal policy affects inequal-
ity, especially now that it is rising and could be a
cause of social unrest. When evaluating the causal
effects of comprehensive policies, the synthetic
control method has the advantage of being able to
resolve the endogeneity issue. Its limitation, how-
ever, is that it depends on several assumptions,
some of which are challenging to verify. One exam-
ple of these assumptions in this paper is that the
policy was not anticipated and only implemented
in the observed country. Future research could con-
sider different methods in addition to the synthetic
approach to further evaluate the consequences of
fiscal austerity.
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