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A B S T R A C T

Using Local projections and a Panel Structural Vector Auto-Regressive model, we evaluate the effectiveness of
fiscal policy in the Central and East European EU economies. We find that an increase in public investment has a
strong positive effect on output, employment, wages and consumption during periods of economic downturn.
Deficit-financed public investment does not increase the debt-to-GDP ratio and is essentially self-financed. In
contrast, an increase in public consumption has little impact on economic activity and increases the debt-to-GDP
ratio. The observed short term effects concur with a neo-Keynesian pattern suggesting that increase in public
investment boosts the demand for labor in the private sector, leading to higher real wages and higher con-
sumption. In the medium term, an increase in public investment enhances private investment thus generating
supply side effect. We conclude that public investment can be an important policy instrument for combatting
recessions and stimulating long-run growth, since monetary policy has run out of steam.
1. Introduction

Recently, a remarkable U-turn has taken place in the thinking of the
major international institutions concerning the role of public expenditure
in supporting economic recovery and growth. Policy makers in the EU
have begun to be influenced by arguments that public investment may
enhance economic growth in “bad times” of economic downturn and low
growth. For example, the IMF (2014) has argued that public investment
can be an effective instrument to stimulate economic growth. The EU
provided extensive financing for public investment in the CEE10 econ-
omies during the post-crisis period of low growth after 2009, increasing
its support to one third of total annual public investment (see EIB, 2016),
and in 2014 extended this approach more widely through the Investment
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Plan for Europe (EC, 2014) designed to overcome persistent stagnation in
the EU economy. Likewise, the OECD (2019) recommended that gov-
ernments should reinvigorate slowing growth by investing more in
infrastructure. Lastly, leading policy makers and commentators have
recently stressed that fiscal policy must be implemented to fight subse-
quent recessions because monetary policy has lost most of its firepower.1

This policy U-turn is supported by several studies that have found that
the public investment multiplier is larger than the overall expenditure
multiplier, and is also larger than the public consumption expenditure
multiplier (Auerbach and Gorodnichenko, 2012; Ilzetzki et al., 2013;
Gechert, 2015; Mallick, 2006; Alichi et al., 2019). Yet, the policy
recommendation to increase public investment to spur economic growth
has been questioned in the case of emerging market economies on the
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grounds of the relatively low efficiency of their governments (Pritchett,
2000; IMF, 2014).

This paper therefore explores the effectiveness of public expenditure
in the case of the emerging market economies within the EU, namely the
post-socialist economies of Central and Eastern Europe, which we refer to
as the CEE10.2 These countries share a common legacy of central plan-
ning from the second half of the 20th century, institutional reforms, the
accession to the European Union during the 2000s and a common ge-
ography. In addition, most of these countries are emerging market
economies (IMF WEO, October 2015). Regarding their specific charac-
teristics that affect fiscal multipliers, these countries are small, open
economies with low debt and small automatic stabilisers, resulting in an
opportunity to assess multipliers while controlling for these factors.3 The
first three factors (size, openness and debt) lead to a lower fiscal multi-
plier in CEE10, while the small size of the automatic stabiliser tends to
increase it. Furthermore, the exchange rate regime in these economies
occupies corner solutions: a hard fix with a currency board and euro, on
one side, and inflation-targeting floaters on the other. Thus, we evaluate
differences in fiscal multipliers across these clear-cut options.

Methodology used to estimate public spending multipliers are Local
projections (Jord�a, 2005) and structural VAR (SVAR). The former
method has been recently strongly suggested and widely applied (e.g.
Ramey and Zubairy, 2018). SVAR, being a standard approach, we then
employed as a complementary method to assess the robustness of local
projection (LP) estimates and examine the medium-term supply-si-
de-effects on growth.

This paper contributes to the literature on the effectiveness of fiscal
stabilisation policy that focuses on the impact of public spending during
periods of economic downturn (Ramey and Zubairy, 2018; Auerbach and
Gorodnichenko, 2012, 2013). Recently, Ramey and Zubairy (2018) have
shown that public spending multipliers in the United States are relatively
low during periods of economic downturn and conclude that public
expenditure has little impact on private sector activity and is ineffective
as an instrument of stabilisation policy. They also claim that their results
are silent on the size of multipliers for specific classes of public expen-
diture, notably infrastructure spending. In this paper we address this
issue and demonstrate that although the macroeconomic impact of
overall public expenditure may not be large, the impact of public in-
vestment expenditure on private sector activity can be substantial during
periods of economic downturn and slow growth. This is in line with other
research that has demonstrated that the size of public investment
multiplier varies over a business cycle being larger during an economic
recession. (Auerbach and Gorodnichenko, 2012; IMF, 2014; Abiad et al.,
2016; Alichi et al., 2019).

Specifically, in this paper we explore the effectiveness of fiscal policy
in stimulating both short-term economic activity and long-term economic
growth in the CEE10 region before, during and after the Great Recession.
The high-growth period prior to the crisis and the low growth in its
aftermath offer a natural experiment that discriminates two states of the
economy, allowing the state dependence of fiscal policy effects to be
tested. Specifically, the average annual growth rate was 5.4% in the
expansion period, namely, 2000–2008, and was a mere 0.8% afterwards
through 2015. The end year in our sample is 2015 because these econ-
omies experienced a strong recovery starting in 2016. In the first period,
2 The CEE10 consist of Bulgaria, the Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, Romania, the Slovak Republic and, Slovenia.
3 The standard criterion for openness is that the ratio of trade (imports plus

exports) to GDP exceeds 60% (see e.g. Ilzetzki et al., 2013), and this criterion is
satisfied by all countries in the sample, namely, it varies from 66% to 167%,
with an average of 119%. Measured by GDP, all countries in our sample are very
small except Poland, but it too can be considered small. Mean debt-to-GDP ratio
in our sample is 34%, hence well below the 60% threshold value (cf. Ilzetzki
et al., 2013). The size of automatic stabilizers is measured as the semi-elasticity
of budget balance, and its average value is 0.39 for emerging CEE and 0.52 for
developed EU (EU 15) economies.
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83% of the observations at the annual frequency were above the average
growth rate for the whole sample, and in the second period, 73% were
below-average growth. Thus, the two sub-periods properly represented
two states of an economy, high and low growth, respectively, offering an
opportunity to assess whether the size of the multipliers change, and to
what extent, in expansions and crises. We examine the impact of the two
main categories of public expenditure - public consumption expenditure
and public investment - on key macroeconomic variables such as output,
consumption, real wages, employment and debt. We use these results to
assess effectiveness of fiscal policy, but also to explore its transmission
mechanism and assess whether neoclassical or Keynesian views of fiscal
policy are more relevant.

Mencinger et al. (2017) also analysed the impact of the overall public
expenditure on gross domestic product (GDP) before and after the 2008
crisis in a set of countries that is comparable to the one used in our study.4

They found, as we did, that the impact of the overall expenditure is larger
during and after the Great Recession than in pre-crisis period. However,
we additionally found that the observed state dependence of the overall
public expenditure impact is driven by the corresponding
state-dependent public investment impact. Furthermore, by exploring
the effects of public expenditure and their main components on other
macroeconomic variables, we validated our conclusion that state
dependence of the overall public expenditure impact is linked to that of
public investment one.

This paper also contributes to the literature on the impact of public
spending on private sector economic activity (Ramey, 2013; Perotti,
2013). Ramey (2013) suggests that an increase in public expenditure
adversely affects private sector activity in the United States. However,
Perotti (2013), in re-examining Ramey (2013) result, demonstrates that
while military spending depresses private spending and private
employment, non-military expenditure has a positive impact. In the
research reported in this paper, we find in line with Perotti (2013) that
the composition of public expenditure matters, insofar as public invest-
ment stimulates private sector activity while public consumption does
not.

We found strongmedium-term supply-side effect of public investment
in CEE10 emanating from crowding in of private investment. This adds to
the results of other studies, both for advanced countries (IMF, 2014;
Ilzetzki et al., 2013; Abiad et al., 2016 for OECD, de Jong et al., 2017 for
EU12) and emerging market and low-income economies (Mallick, 2001;
IMF, 2014; Ilzetzki et al., 2013; Eden and Kraay, 2014; Alichi et al.,
2019).

In advanced economies, debt-financed increases in public investment
during periods of downturn and low growth typically decrease the debt-
to-GDP ratio (Abiad et al., 2016; IMF, 2014), while the opposite effect
occurs in emerging market economies (IMF, 2014). We find that the
CEE10 economies, even though they are emergingmarket economies, are
more akin to advanced economies in this respect. We show that this is
due to the relatively high efficiency of public investment in the CEE10
economies. The governments in these economies have invested mainly in
growth-enhancing sectors, such as transport, education, health, and
environmental protection, as opposed to defence and police, and did it in
reasonably efficient manner. This may be the main reason why public
investment has a strong medium-term supply-side effect in the CEE10
economies.

The effect of public spending on employment and unemployment has
received substantial less attention and offers mixed evidence. Studies
using the US state and local panel data demonstrated robust positive
effects of public expenditure on employment (Ramey, 2011). Likewise,
Monacelli et al. (2010), employing aggregate US data, obtained that in-
crease in public expenditure decreases unemployment rate, albeit with
most of their point estimates being statistically insignificant. Brückner
4 They refer to this set as the accession EU countries. See pp. 452 and 455,
Table 1.
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and Pappa (2012) found for the OECD countries that, upon an increase in
public spending, employment and labor force participation rate increase
leading to increase in unemployment rate as well. For CEE10 countries,
we found that the public investment component of overall spending in-
creases employment and decreases unemployment rate, driving the
same, although weaker, result for overall expenditure. Namely, the
remaining component, that is, public consumption, affects neither the
employment nor unemployment rate. Furthermore the effect of public
investment on employment is state dependent.

Some studies have found that the exchange rate regime affects the
size of the multiplier, with a larger multiplier under a fixed exchange rate
(Corsetti et al., 2012; Born et al., 2013; Ilzetzki et al., 2013). This concurs
with a prediction of the Mundell-Fleming model that under fixed ex-
change rate regime the monetary policy is accommodative thus making
the fiscal policy more effective (Born et al., 2013). Nevertheless, Koh
(2017) finds that multipliers do not differ significantly under different
exchange rate regimes. Our findings differ across public spending com-
ponents: the public investment multiplier varies with the exchange rate
regime and is larger under a fixed exchange rate, while the public con-
sumption multiplier does not vary in this way. Moreover, our results
extend to employment and unemployment multipliers, a topic that to the
best of our knowledge has not been researched.

This paper also contributes to the literature of the fiscal policy
transmission mechanism, by examining whether the movements of main
variables such as private sector output, consumption and real wage on
public expenditure shock concur with the neoclassical or Keynesian view
of fiscal policy (cf. Ramey, 2013; Perotti, 2008). We found that a shock in
public investment in CEE10 increased the key variables, namely, private
output, consumption and real wages, which is consistent with a
Keynesian view of fiscal policy, and public consumption did not, hence,
lend support for the neoclassical view.

The paper is organised as follows. Section 2 explains the methodology
used. Section 3 sets out the main empirical findings on short-term mul-
tipliers, medium-term supply-side effects, and the fiscal policy trans-
mission mechanism. Section 4 sets out our conclusions and discusses
some policy implications.

2. Methodology

We apply the local projection (LP) and structural vector autore-
gression (SVAR) approaches to a panel of quarterly data for CEE10 to
estimate the effect of an exogenous change in public expenditure (a
“shock”) on output and other macroeconomic variables. Such shocks are
identified using the Blanchard and Perotti (2002) methodology, which
implies that an unexpected public expenditure shock affects output
within the period (quarter) when the shock occurs, and the change in
output influences government decisions on spending with a one-period
(quarter) lag. This assumption is justified in the case of high-frequency
quarterly data but questionable for annual or semi-annual observations.

Ramey and Zubairy (2018) compare the Blanchard and Perotti
method with their alternative that uses military “news shock” and find
that the Blanchard and Perotti method performs well at short horizons,
while the military “news shock” at longer horizons. Consequently they
used both shocks as instruments to estimate the impact of an exogenous
change in public expenditure. This lends support for our use of the
Blanchard and Perotti (2002) method.

Recent studies have used panels of international data because of the
short samples of macroeconomic series for individual emerging econo-
mies, typically at annual or semi-annual frequencies (Koh, 2017; Born
et al., 2013; Corsetti et al., 2012). Following Ilzetzki et al. (2013) and
Riera-Crichton et al. (2015), we use a panel of quarterly data and hence
employ the Blanchard and Perotti (2002) identification scheme. This
identification procedure is additionally supported by Koh (2017) who
finds that the results of Ilzetzki et al. (2013) hold when a robust sign
restriction method is used instead of the Blanchard and Perotti (2002)
one, even at an annual frequency.
3

We examined the cumulative multiplier for one year and over the
medium term:

cumulative multiplier¼
PT

t¼0ΔYt
PT

t¼0ΔGt

;

This multiplier measures the cumulative change in output relative to
cumulative public expenditure over the horizon T. It is argued (Mount-
ford and Uhlig, 2009) that the cumulative multiplier addresses the
relevant policy issues better than alternative measures that are often
used. These measures include the ratio of the peak output response to
initial public expenditure shock, or the average output response to initial
public expenditure shock.

The single-equation approach to estimate the impulse response
function (Jord�a, 2005), otherwise known as the local projection (LP)
approach, is now widely used to estimate the macroeconomic effects of
public expenditure (Auerbach and Gorodnichenko, 2013; Owyang et al.,
2013; Riera-Crichton et al., 2015; Abiad et al., 2016; Ramey and Zubairy,
2018). This method, compared with SVAR, does not impose dynamic
restrictions on the impulse response function because it estimates sepa-
rate functions for each horizon and is less sensitive to misspecification
which can be a problemwhen using SVAR. Moreover, LP does not require
that all variables enter all equations. On the downside, in the long run,
some observations are lost and estimates sometimes oscillate, making the
use of LP more robust in the short run. We apply the LP approach to our
panel of CEE10 to assess short-run responses over four quarters. Note that
the identification scheme we are using, that is Blanchard and Perotti’s
one, performs well over such a short horizon (cf. Ramey and Zubairy,
2018).

The response of the macroeconomic variable (ΔY) on the change in
public spending (ΔG) at the horizon h was estimated from the following
equation (cf. Ramey and Zubairy, 2018, eq. (1)):

ΔYi; tþh ¼ αi;h þ βhΔGi;t þ λhðLÞΔYi;t�1 þψhðLÞΔGi;t�1 þϕ1Tt;h þϕ2T
2
t;h þ μi;t;h

(1)

for h ¼ 0,1,2 and 3, where t denotes time, i country, αi;h country fixed
effect, λhðLÞ and ψhðLÞ are polynomials in the lag operator, T is the trend,
and ΔY and ΔG are the first differences of lnY and lnG. Following
Blanchard and Perotti (2002), ΔGi;t represent public expenditure shocks.
Estimated coefficients βh and h ¼ 0, 1, 2, and 3 provide the impulse
response function (IRF) over four quarters (one year).

The IRF for public expenditure (the coefficients βh’) is obtained by
estimating an equation similar to (1):

ΔGi; tþh ¼α’

i;h þ β’hΔGi;t þ λ’hðLÞΔYi;t�1 þψ ’

hðLÞΔGi;t�1 þϕ’

1Tt;h þϕ’

2T
2
t;h

þ μ’i;t;h (2)

for h ¼ 0,1,2 and 3.
The cumulative multiplier at, for example, a one-year horizon (h¼ 3),

is obtained by dividing the corresponding sum of βh coefficients by the
sum of βh’, and this ratio is subsequently multiplied by an ex-post con-
version factor. The conversion factor is equal to the sample or corre-
sponding sub-sample average of Y/G, since this ratio does not vary much
across our overall sample or corresponding sub-samples. In contrast, Y/G
widely varies in Ramey and Zubairy (2018) sample and therefore they
use the whole Y/G series to obtain multipliers.

To assess the robustness of the LP estimates and explore the medium-
term effects, we also apply the standard SVAR method (cf. Blanchard and
Perotti, 2002; Ilzetzki et al., 2013) to our panel of CEE10 economies to
evaluate both short-run and medium-term responses. Because we use
SVAR as an auxiliary method, we estimate only bivariate panel SVARs
containing the macroeconomic variables of interest such as GDP, private
spending, employment and etc., and combined them with overall public
expenditure, public investment, and public consumption expenditure
respectively (see Figs. 1–9, Tables 1–3 , and Data Appendix). In addition
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to these endogenous variables, three control variables are included in the
SVAR.5

The variables used in the SVARmodel are ordered in accordance with
the Blanchard and Perotti (2002) identification scheme, such that the
various components of public expenditure have a contemporaneous
(within the quarter) impact on the chosen macroeconomic variable, and
the latter affects the former with a one period (quarter) lag.

The series used are at quarterly frequency and cover the time period
from first quarter 1999 to fourth quarter 2015. All series are taken from
Eurostat data base and therefore are consistent across countries and
reliable (see the Data Appendix).

All variables are expressed in logarithmic form, except for the un-
employment rate and public debt-to-GDP ratio; all variables are also
seasonally adjusted. For the LP estimation, the log of each series is dif-
ferenced, and the unemployment rate and the debt ratio are entered as
levels. In the case of SVAR, the seasonally adjusted series are de-trended
by a quadratic trend and used for estimation (see Data Appendix). As
expected, a test for unit roots shows that in both cases the panel series are
stationary.6 The series used and their transformations are explained in
the Data Appendix.

3. Empirical findings

Three questions are addressed in this section. Firstly, we estimate
one-year multipliers to assess if public expenditure can be used for short-
term stabilisation policy, then how increase in expenditure influences
public debt, and finally whether the size of multiplier depends on ex-
change rate regime. Secondly, we calculate medium term effects to assess
whether public investment enhances economic growth. Thirdly, we study
a fiscal transmission mechanism in the CEE10 economies by examining
whether the movements of key variables are more consistent with
Keynesian or neoclassical views of fiscal policy.

3.1. Can public expenditure be used for short-term stabilisation policy?

In this sub-section we estimate the effect of overall public expendi-
ture, and its components – public investment and public consumption on
main macroeconomic variables over one-year horizon. As reported
below, the LP and SVAR estimates provide the similar results, suggesting
that the obtained multiplier estimates are robust.

Starting with the output variable, we found that the effect of public
investment is strong and persistent, while that of public consumption is
weak and short-lived (see Table 1 and Fig. 1B and 1C). The estimated
impact of overall expenditure on GDP is low (Table 1 and Fig. 1A) since
public consumption expenditure accounts for 80% of overall spending.
The latter finding is similar to the result obtained by Combes et al. (2016)
for the CEE11 (including Croatia) who estimated a one-year multiplier of
0.2–0.3 similar to our estimates (Table 1, row a.).

The public investment multiplier varies over business cycle: it is low
and insignificant in the high-growth period and large and significant in
the low-growth period (Table 1 and Fig. 1B). This result is the driver of
the observed state dependence of the total public spending multiplier
(Table 1 and Fig. 1A) because the public consumption component does
not exhibit state dependence (Table 1 and Fig. 1C).
5 The controls are the GDP of developed EU15, current account balance-to-
GDP ratio, and rate of change of the real effective exchange rate. The optimal
number of lags varies across various specifications and tests, from 2 to 8. For
comparability across regression (and with LP estimates), we reported results of 4
lags in the SVAR (cf. Figs. 1–9, and Tables 1–3). Results are robust to choosing
any alternative number of lags up to 8.
6 The detrended data used in SVAR and first differences used in LP are sta-

tionary because an augmented Dickey–Fuller test and the Im et al. (2003) test
show that the unit roots hypothesis is rejected at the 99% confidence level.
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Public investment has a significant and positive effect on employment
over one year. The effect is stronger and statistically significant in the
low-growth period and statistically insignificant in the high-growth
period. (Table 1 and Fig. 2B). Similarly, the unemployment rate de-
creases with an increase in public investment in both periods. It also
exhibits state dependence because the decline was more pronounced in
the low-growth period (Table 1 and Fig. 3B).

In contrast, public consumption expenditure only has a weak impact
on the employment level and the unemployment rate, which is in
agreement with the reported effect on GDP. For employment, the SVAR
estimates are statistically insignificant, while the LP estimates reveal a
significant impact only in the high-growth period (Table 1 and Fig. 2C).
The same pattern repeats itself for the unemployment rate, although the
influence is rather more pronounced (Table 1 and Fig. 3C).

The effect of overall public spending on employment and unem-
ployment rate encompasses the effects of its components, public invest-
ment and consumption, exhibiting a certain impact (Table 1 and Fig. 2A
and 3A). The patterns observed with employment and unemployment, as
expected, followed the pattern with GDP, reinforcing both sets of
findings.

We also find that public investment has a strong and statistically
significant effect on private expenditure7 during periods of downturn or
low growth, while its influence is insignificant in the period of high
growth (Table 1 and Fig. 4B). Since private expenditure approximates
private GDP, these effects most probably carry over to private sector
employment. In contrast, public consumption expenditure does not exert
any statistically significant impact on private spending (Table 1 and
Fig. 4C) and therefore neither on private sector employment. Conse-
quently, total expenditure only has a weak and statistically insignificant
effect on private spending (Table 1 and Fig. 4A).
3.2. Increase in public expenditure and debt-to-GDP ratio

We now examine fiscal sustainability of deficit financed increase in
public investment and public consumption respectively. Large one-year
public investment multiplier, reported above, suggest that increase in
public investment may not enlarge public debt-to-GDP ratio, making
investment increase essentially self-finance. The opposite is implied by
the low public consumption multiplier reported above.

Estimating directly the impact of public investment on debt-to-GDP
ratio we found that it is statistically insignificant (LP estimates) or
significantly negative (SVAR estimates). Notably, the results for the
relevant low-growth period drive these findings (Table 1 and Fig. 5A).
Thus deficit financed increase in investment would not boost debt-to-
GDP ratio, and most probably would lower it. In contrast, an increase
in public consumption expenditure increases the debt-to-GDP ratio in
periods of low-growth (Table 1 and Fig. 5B).

The observed divergent impact of public investment and public
consumption expenditure on the public debt-to-GDP ratio can be traced
back to their different effects on GDP in the low-growth period 0.9 (LP)
and 1.27 (SVAR) for public investment and a statistically insignificant
0.12 (LP) and 0.16 (SVAR) for public consumption (Table 1). Some rough
calculations support our findings that public investment and public
consumption expenditure have an opposite effect on the public debt-to-
GDP ratio. In the low-growth period, the CEE10 countries recorded an
average public debt-to-GDP ratio of 40% and an average annual GDP
growth of 0.75%. The public revenue sensitivity to GDP8 was approxi-
mately one third.

We combine these parameters with the one-year public investment
multiplier for the low-growth period (1.1), and consumption expenditure
7 Private sector activity is captured by private expenditure (Ramey, 2013)
defined as GDP minus total public expenditure.
8 Public revenue sensitivity to GDP is defined as the product of tax revenue

share in GDP and elasticity of tax revenue to GDP.



Fig. 1. Cumulative GDP multipliers.
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Fig. 2. Cumulative employment multipliers.

P. Petrovi�c et al. Economic Modelling xxx (xxxx) xxx

6



Fig. 3. Cumulative unemployment rate multipliers.
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Fig. 4. Effect of public investment on private spending: cumulative multipliers.
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Fig. 5. Cumulative public debt-to-GDP ratio multipliers.
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Fig. 6. Cumulative public investment multipliers across different exchange rate regimes.
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Fig. 7. Effect of public investment on private investment: cumulative multipliers.
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multiplier (0.14) to determine their respective impact on the debt-to-GDP
ratio.9 Thus, if there were a one-off increase in public investment equal to
one percentage point (p.p.) of GDP, the debt-to-GDP ratio would increase
0.18 p. p. over one year, from 40% to 40.18%, remaining practically
unchanged. In contrast, a one-off one percentage point increase in public
consumption expenditure would lead to almost a 1 p. p. increase in the
debt-to-GDP ratio from 40% to 40.9%, over one year. Over a medium-
term four-year period, the favourable effects of an increase in public
investment on the debt-to-GDP ratio would be even more pronounced
because the corresponding cumulative multipliers are larger than one
year multiplier. Thus, the SVAR estimates of the cumulative multiplier
for the second, third and fourth year are 1.74, 1.67, and 1.49 respectively
(Fig. 1B), leading over four years to a decline in the debt-to-GDP ratio
from 40% to 38.4% following one-off 1 p. p. increase in public invest-
ment. The corresponding path of public debt-to-GDP ratio over this four-
year period would be from 40% to 40.2%, 39.3%, and 38.8%, ending up
at 38.4%.

Summarizing results on one-year multipliers reported in Table 1, we
find that public investments have a decisive effect on overall GDP,
employment, and unemployment and more importantly on private sector
activity, while the corresponding influence of public consumption
expenditure (the dominant part of total expenditure) is negligible and
short-lived or even non-existent. Furthermore, the stimulus of public
investment is the most effective in periods of low-growth period, while its
impact is generally insignificant at times of high growth. We also find
that during periods of economic downturn or low growth, public in-
vestment and consumption expenditure have opposite effects on debt-to-
GDP ratio, which remains unchanged following an increase in public
investment, and increases following an increase in public consumption
expenditure.
9 cf. Eyraud and Weber (2013), p. 25, eq. (3).
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3.3. Does public expenditure multipliers vary across exchange rate
regimes?

The difference in the size of public expenditure multiplier across
alternative exchange rate regimes might emerge due to the difference in
the monetary policy stance associated respectively with flexible and fixed
exchange rates. Small open economies with high degree of capital
mobility, such as emerging EU economies, can pursue independent
monetary policy under floating, but hardly so under fixed exchange rate.
In fact, all floaters in emerging EU have also been inflation targeters,
observing some form of Taylor rule and hence practicing non-
accommodative monetary policy. Thus, upon government spending
shock and consequent increase in demand, the central bank would raise
policy interest rate to prevent inflation rise, and hence offsetting output
increase. In contrast, under fixed exchange rates in emerging EU coun-
tries, the scope for independent monetary policy is severely limited, and
therefore money supply (passively) accommodates government spending
shock leading to higher multiplier relatively to one under flexible ex-
change rates.

In order to estimate multipliers across different exchange rate re-
gimes, we cut our sample in two subsamples containing episodes of fixed
and flexible exchange rates respectively. We found that the impact of
public investment on output and employment varies across regimes. As
suggested above, it is higher under a fixed than under flexible exchange
rate (Table 2 and Fig. 6A–B). In contrast, the corresponding impact of
public consumption expenditure does not vary across different exchange
rate regimes10.
3.4. Public investment and growth: assessing the medium-term effect

This section discusses the medium-term supply-side effect of public
10 The resuls are avilable from the authors upon request.



Fig. 8. Effect of public investment on private consumption and real wage rate: cumulative multipliers.
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investment expected to increase the productive capacity of the economy
by increasing its physical infrastructure. We find that public investment
in CEE10 has a strong and long-lasting effect on both overall and private
output and on employment, and particularly so in a period of low eco-
nomic growth. Moreover, our results show that public investment may
stimulate private investment.
12
The SVAR estimates reported in the previous section capture medium-
term effects because they encompass several years and show that the
influence of public investment on overall output is significantly positive
over two years, reaching a cumulative multiplier of 1.025 (Fig. 1B).
Public investment in the low-growth period drives this result because its
effect in the high-growth period is statistically insignificant even in the



Fig. 9. Effect of current public expenditure on private consumption and real wage rate: cumulative multipliers.
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medium term (Fig. 1B). For the low-growth period, the effect of public
investment on GDP is positive over four years (17 quarters) with a cu-
mulative effect (multiplier) of 1.46. The maximum cumulative multiplier
of 1.76 is achieved after two years (nine quarters). Both estimates
13
indicate a large medium-term effect of public investment on output,
which exceeds the short-run impact over one year of 1.27 (Table 1).

The results for employment follow the same pattern. Public invest-
ment has a long-lasting statistically significant effect on employment in



Table 1
One-year cumulative multipliers.

GDP Private spending Employment Unemployment rate Debt/GDP

LP SVAR LP SVAR LP SVAR LP SVAR LP SVAR

Government expenditure a 0.23* 0.26* 0.14 0.16 0.06* 0.04* �0.23 �0.21*
b 0.09 0.23* �0.04 0.15 0.001 0.03 �0.36 �0.30*
c 0.25* 0.61* 0.28* 0.18 0.10* 0.06* �0.25 �0.15

Current government expenditure a 0.16 0.18 0.03 0.07 0.04 0.03 �0.14 �0.09 1.06 �0.0007
b 0.05 0.24 �0.23 0.04 0.07* 0.01 �0.31* �0.20 1.05 �0.05
c 0.16 0.12 0.21 0.06 0.08 0.04 �0.13 �0.004 3.07* 0.05

Government investment a 0.72* 0.75* 0.64* 0.45* 0.03* 0.02* �0.15* �0.16* �0.08 �0.04*
b 0.23 0.35 0.44 0.38 0.003 0.009 �0.16* �0.19* �0.07 �0.03
c 0.90* 1.27* 0.97* 0.83* 0.06 0.05* �0.22* �0.26* �0.02 �0.05*

Note: a, b, and c refer to the entire, high-growth, and low-growth period, respectively. * indicates significance at 10%.

Table 2
One-year public investment multipliers across exchange rate regimes.

Fixed exchange rate Flexible exchange rate

LP SVAR LP SVAR

GDP 1.03* 0.97* 0.66* 0.57*
Employment 0.06* 0.04* 0.004 0.01

Note: *denotes significance at 10%.

Table 3
One-year multipliers.

Public investment Public consumption

a b c a b c

Consumption 0.36* 0.51* 0.36*
0.42

0.48*
0.70*

�0.0003
0.13

�0.058
0.13

0.092
0.23

Real wage 0.058*
0.071*

0.072*
0.082*

0.037*
0.60*

0.043
0.048

0.100*
0.79

0.029
0.012

Note: a, b, and c refer to the entire, high-growth, and low-growth period,
respectively. The first row refers to LP estimates, and the second row to SVAR
estimates. * indicates significance at 10%.

11 Source: Internal IMF Capital stock database. 2008 is the latest data point.
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times of low growth, reaching a cumulative multiplier over five years of
0.07 (Fig. 2B), with a maximum cumulative multiplier attained after
three years of 0.09. Both are higher than the short-term, one-year
multiplier of 0.05 (Table 1). Although the employment multipliers are
much smaller than those for GDP, the findings are consistent with the
average growth of employment and GDP in CEE10 over the period
1999–2015. Specifically, the cumulative growth of GDP (70.5%) was
much higher than that of employment (4%), and their ratio (17.6) was
similar to the ratio of respective multipliers: 1.76/0.09 ¼ 19.5 and 1.46/
0.07 ¼ 20.8.

The effect on private sector activity demonstrates the effectiveness of
fiscal policy. The same pattern as with overall GDP is observed when the
impact on private output is explored (Fig. 4B). In times of slow growth,
public investment has a positive effect on private spending, with a cu-
mulative multiplier of 1.08 over four years and a maximum cumulative
multiplier of 1.22 after two and a half years. Both are larger than the one-
year short-run multiplier of 0.8 (Table 1), indicating a medium-term
supply-side effect on private output. As expected, the private output
multipliers are somewhat lower than the overall GDP multipliers. As in
the short term, public investment has a positive medium-term effect on
private output and on overall employment, and hence also on private
employment which is a major part of total employment.

The medium-term supply-side impact on output is due to increased
private investment, triggered by the growth of public investment. How-
ever, our results indicate that this effect of public investment on private
investment only occurs in a period of downturn or low growth.

The LP and SVAR estimates show that in the current period an in-
crease in public investment decreases private investment (crowds it out),
14
with multipliers of �0.31 and �0.16 for each method (Fig. 7). Over the
medium term, however, private investment increases following an in-
crease in public investment (crowds it in). The SVAR estimates show a
positive and statistically significant cumulative multiplier of 0.91 over six
quarters and a positive but insignificant one over ten quarters. The LP
estimates provide a significantly positive cumulative multiplier of 0.64
for the initial five quarters and a positive but insignificant effect subse-
quently (Fig. 7). The LP and SVAR cumulative multiplier estimates for the
fifth quarter: 0.91 and 0.64, are not significantly different in a statistical
sense, suggesting the obtained results are robust.

Public consumption expenditure has no medium-term effect on GDP,
employment, or private spending (Fig. 1C, 2C, and 4C). The impact on
debt-to-GDP ratio is positive and lasts far into the future, although the
point estimate is statistically insignificant (Fig. 5B). The point estimate
for public investment is negative in times of low growth and significant
over seven quarters (Fig. 5A). These results indicate that even in the
medium term, an increase in public investment would not increase the
public debt-to-GDP ratio, and might even reduce it, as our rough calcu-
lations above demonstrate (see section 3.1). Moreover, a decline in the
public debt-to-GDP ratio is even more likely if the increase in public in-
vestment is financed by a decrease in public consumption.

Our finding that public investment in CEE10 economies has large
positive effect on economic growth may be puzzling, because emerging
economies are often thought to have a low efficiency of public invest-
ment spending due to poor project selection and poor implementation of
public investment (Pritchett, 2000; and IMF, 2014). Nevertheless, a po-
tential low efficiency of public investment in less-developed countries
may be offset by the larger marginal product of public capital due to the
relative scarcity of capital in those countries (see Berg et al., 2019 ).

We examined these two countervailing factors. We found that the
marginal product of public capital in CEE10 might well be higher than in
developed EU15 since the level of public capital per capita in CEE10 is
less than half (48%) compared with EU15 in2008.11 This suggests posi-
tive impact of public investment on growth in those countries.

On the other hand, public investment efficiency might be expected to
be lower in CEE10 than in developed EU15 because the institutions are
weaker in the former countries. The World Bank World Governance in-
dicator on the quality of institutions in CEE10 was 56% the level in the
EU15 in 2015, although it has improved from 42% in 1998. On the up-
side, one third of public investment in CEE10 is financed by EU funds,
which might have improved the implementation of investment projects,
making them more efficient. Additionally, the CEE10 governments have
invested in growth-enhancing sectors, such as transport, education,
health, environmental protection, as opposed to investment in defence
and police. The former has absorbed more than two thirds of total public
investment expenditures.12 The improved investment efficiency in
CEE10 has increased the productive capacity of their economies with a
See: General public expenditure by function (COFOG), Eurostat data base.
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consequently positive effect on growth.
The net outcome of these opposing effects of a higher marginal

product of public capital and lower investment efficiency in CEE10 is
assessed by an IMF (2016) study that found that the efficiency score of
public investment is very close to that in developed Europe (EU15) with a
gap of only 4% in 2012–2013. Relatedly, Izquierdo et al. (2019) showed
that the positive impact of high marginal product of public capital in
these countries has dominated the negative effect of inefficient
governance.

These findings support our econometric result that public investment
in CEE10 has a strong positive impact on economic growth. Furthermore,
they show that governments in CEE10, while investing, were typically
more interested in production than in predation.13

3.5. Assessing fiscal policy transmission mechanisms in CEE10

In this section we explore the fiscal policy transmission mechanism in
CEE10 that is specifically how public investment impacts relevant mac-
roeconomic variables.

Thus the neoclassical fiscal policy transmission mechanism proposes
that a deficit-financed increase in public spending today leads to a tax
increase in the future, making individuals poorer over their lifetime
(negative wealth effect). The latter decreases their current consumption
and leisure while raising labour supply and output, while higher labour
supply in turn lowers the real wage rate and consumption (Perotti, 2008).

On the other hand, some neo-Keynesian models of public spending
combine this neoclassical mechanism with an increase in labour demand
(Perotti, 2008). They suggest that public spending might increase
aggregate labour demand, for example, because of countercyclical
mark-ups, nominal rigidities, or increasing returns.14 Growth in labour
demandmight be sufficiently strong to more than offset the decline in the
real wage due to an increased supply of labour, hence triggering an in-
crease in the real wage. Under the neo-Keynesian assumption that a
considerable share of households are credit-constrained and hence
cannot smooth their consumption over time (cf. Gali et al., 2007), the
increase in the real wage spills over into higher consumption (“from hand
to mouth”).

Thus, a way to discriminate between these two competing views on
the fiscal policy transmission mechanism is to examine the impact of
public expenditure on the real wage rate and on private consumption.
The estimated effects of public investment in CEE10 are aligned with the
neo-Keynesian pattern, i.e. both the wage rate and public investment
increase following a public investment shock (Table 3 and Fig. 8A-B).

In contrast, we found that a current public consumption shock affects
neither the real wage nor the private consumption (Fig. 9A-B and
Table 3), thus leaning to the neoclassical view.

An additional way to discriminate between the neoclassical and
Keynesian features of fiscal policy is to assess the impact of public
spending on private sector economic activity. Thus, Ramey (2013) found,
for the United States, that a shock in military spending increases overall
GDP but lowers private spending while leaving private employment
unchanged, displaying neoclassical features. By contrast, Perotti (2013)
showed that a nondefense spending shock leads to an increase in private
sector activity, (i.e. private spending and employment), which is
consistent with the Keynesian view of fiscal policy.

Against this backdrop, our results indicate that a shock in public in-
vestment stimulates private activity, supporting the Keynesian view,
while a shock in public consumption does not, supporting the neo-
classical view. As reported above, an increase in public investment
13 See Buchanan (1975) for the distinction between productive, protective, and
predative states.
14 Cf. Perotti (2008), pp. 199–201.
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increases private spending and overall employment while lowering un-
employment, strongly indicating that private employment also moves in
the same direction (Table 1 and Fig. 4B, 2B, and 3B). Contrary to what we
already mentioned, public consumption does not affect private spending
and does not have much effect on employment and unemployment
(Table 1 and Fig. 4C, 2C, and 3C).

4. Conclusions and policy implications

Our empirical results indicate that the macroeconomic impact of
public investment is large in the short and medium term compared to the
effect of public consumption expenditure, which is weak and short-lived.
This finding is robust during periods of slow economic growth when
economic activity should be stimulated. The same pattern is found for
employment, since public investment is a significant determinant of the
level of employment especially during downturns, while public con-
sumption exerts little effect on employment. In line with these results, we
find that public investment stimulates private-sector economic activity
by increasing private spending and most probably private employment,
whereas public consumption has no such effect. We also find that public
investment positively affects private consumption and real wages, while
in contrast public consumption expenditure exerts no such influence. We
find that in CEE10 an increase in public investment does not increase the
debt-to-GDP ratio and might even reduce it in the medium term during a
downturn or a period of slow growth. In contrast, an increase in public
consumption increases the debt-to-GDP ratio.

The intuition behind our main finding that public investment has a
large and lasting macroeconomic effect, while public consumption does
not, may be found in the medium-term supply-side effects of public in-
vestments. This is because an increase in public investment generates a
lasting increase in private sector activity well into the future. This miti-
gates the negative wealth effect of a deficit-financed increase in public
investment because the increase in medium-term output, and conse-
quently in tax revenues, reduces the required tax increases in the future,
moderating the decrease in individual lifetime incomes (smaller negative
wealth effect). Moreover, our finding that a deficit-financed increase in
public investment does not produce an increase in the debt-to-GDP ratio
but probably lowers it even in the medium term reinforces this argument.
A stable, or even a decreasing debt-to-GDP ratio following an increase in
public investment is self-financed and hence would not require a tax
increase in the future, leaving individuals’ current wealth unchanged and
therefore not suppressing consumption.

The main message from this research is that in times of economic
downturn or slow economic growth, fiscal policy can be effective in
boosting aggregate demand in the short run and in enhancing growth in
the long run. More specifically, an increase in public investment can be
an effective instrument of government policy in the CEE10 economies,
and by extension in other small open middle-income economies, while
the effect of public consumption expenditure is most likely much less
significant.

Such a policy recommendation, supported by our findings, to increase
public investment in order to spur growth has been questioned in the case
of inefficient emerging market economies (see Pritchett, 2000 and IMF,
2014), where the interplay of a larger marginal product of public capital
and a lower efficiency of public investment determines the outcome (cf.
Berg et al., 2019). In the case of the emerging economies of the CEE10,
we found a positive net effect due to the relative efficiency of public
investments that have mainly been channelled into productive sectors.
Thus, public investment may stimulate economic activity provided that
governance quality is such that investments are directed towards pro-
ductive uses.

Our findings also have important implications for stabilisation policy
in the aftermath of the 2009 financial crisis when monetary policy space
was sharply restricted. Ten years after the crisis, central banks’ interest
rates in developed countries remain close to zero, greatly reducing the
ability of monetary policy to respond effectively to the next recession.
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This development has motivated academics, policymakers and com-
mentators to consider relying more on fiscal policy in bad times.15 Our
results provide new evidence to back up such a shift in fiscal policy and a
change in the policy role for public investment.

Fiscal adjustment programmes that aim to lower budget deficits too
often cut public investment instead of public consumption expenditure
and may depress the economy and undermine future growth. The polit-
ical economy explanation for such policy actions is that it can be politi-
cally costly to reduce entitlements by cutting public wages, while it is
much easier to cut public investment that does not immediately affect
individual voters’ incomes. Even if there may be a short-term political
cost, we would argue that fiscal consolidation should be based on cutting
public consumption expenditure rather than public investment expen-
diture, since as we show above the latter can have a strong macroeco-
nomic impact, whereas the former has hardly any. In the aftermath of the
2009 crisis, due to the low level of public debt, CEE10 were able to avoid
sharp fiscal adjustment and a consequent decrease in public investment.
Such fiscal space was not available to Greece, Portugal, Spain or Italy,
where public investment was almost cut in half in response to large fiscal
deficits.

Increasing public investment to pull an economy out of a recession
may be fiscally sustainable even in the presence of a sizeable budget
deficit. Namely, our results show that the debt-to-GDP ratio may remain
stable or even decline following a deficit-financed increase in investment.
This makes an increase in public investment self-financed and hence
fiscally sustainable even when it leads to further increases in the budget
deficit. Moreover, an increase in public investment can easily be undone
in a few years, producing a merely transitory surge in the budget deficit,
15 See footnote [1].
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whereas an increase in current expenditure often implies an increase in
entitlements, which once provided cannot be easily repealed. If, how-
ever, the size of the fiscal deficit is a major problem, policy makers may
opt for a budget-neutral, albeit politically painful stimulus, in which an
increase in public investment is financed by a reduction in public con-
sumption expenditure.

Our research of fiscal policy effectiveness has focused on public
expenditure and its composition. Another important issue related to fiscal
policy effectiveness, which our research did not address, is the relative
effect of tax cuts vs. expenditure expansion in stimulating an economy.
Thus Jha et al. (2014), obtained some evidence for emerging market
Asian economies showing that tax cuts might have a greater impact on
output than an increase in public expenditure, but with the caveat that
the effect of public investment expenditure might be relatively large. This
is exactly what we have found for CEE10 – a strong impact of public
investment combined with a relatively weak impact of overall public
expenditure. Therefore, an interesting line for future research might be to
compare the robust effect of public investment with that of a tax cut.
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Appendices

A. Data appendix
Table A1
Data. A panel of ten emerging EU economies is analysed: Bulgaria, the Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland, Romania, Slovenia, and Slovakia,
using quarterly data. The coverage, which varies across countries, spans from as early as 1999Q1 to 2015Q4. For several countries, some series starts as late as 2001Q1
or 2002Q1.

Variables Description of variables Unit Transformation of variables
GDP
 GDP at market prices, domestic currency, real
 Index 2010 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary varile from quadratic trend).
Public expenditure
 Consolidated general public expenditures
minus transfers and interest expenditures,
deflated by HICP
Index 2015 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Public consumption
expenditure
Public expenditure minus gross fixed capital
formation general public, deflated by HICP
Index 2015 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Public investment
 Gross fixed capital formation general
government, deflated by HICP
Index 2015 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Private spending
 GDP minus public expenditure, domestic
currency, real
Index 2010 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Private consumption
 Household and NPISH final consumption
expenditure, domestic currency, real
Index 2010 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Investment
 Gross fixed capital formation, domestic
currency, real
Index, 2010 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Private investment
 Investment minus gross fixed capital formation
general government, domestic currency, real
Index, 2010 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Employment
 Index, 2010 ¼ 100
(continued on next page)
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Table A1 (continued )
Variables
 Description of variables
 Unit
17
Transformation of variables
Total employment from 15 to 64 years, in
thousand
Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Unemployment rate
 Unemployment rate
 Percentage of
active population
Level, seasonally adjusted (by TRAMO/SEATS algorithm); additionally, in
SVAR models: de-trended data (deviation of the non-stationary variable from
quadratic trend).
Real wage rate in private
sector
Wages and salaries in industry, construction
and services, deflated by HICP
Index, 2012 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Inflation rate
 HICP
 Index, 2005 ¼ 100
 Note: Used for nominal data deflation.

Public debt-to-GDP ratio
 Public consolidated gross debt
 Percentage of GDP
 Level, seasonally adjusted (by TRAMO/SEATS algorithm); additionally, in

SVAR models: de-trended data (deviation of the non-stationary variable from
quadratic trend).
Current account (control
variable)
Current account balance-to-GDP ratio
 Percentage of GDP
 Level, seasonally adjusted (by TRAMO/SEATS algorithm);
Real effective exchange
rate (control variable)
Weighted average of real exchange rates
 Index 2005 ¼ 100
 First difference of the ln of real effective exchange rate.
GDP of developed EU15
(control variable)
GDP at market prices, domestic currency, real
 Index 2010 ¼ 100
 Natural logarithm, seasonally adjusted (by TRAMO/SEATS algorithm);
additionally, in SVAR models: de-trended data (deviation of the non-
stationary variable from quadratic trend).
Source: Eurostat database.

Exchange rate regimes.
For the whole sample: 1999,Q1-2015, Q4 Bulgaria, Estonia, Latvia and Lithuania have fixed rates, while Hungary, Poland and Romania flexible.

Slovenia had first (1999,Q1-2004,Q2) flexible rate, and subsequently (2004,Q3-2015,Q4) fixed rate, and so does Slovakia: 1999,Q1-2008, Q2 flexible
rate, and 2008,Q3-2015, Q4 fixed rate.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.econmod.2020.02.004.
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