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Abstract

Abstract

In the aftermath of the global financial crisis, a fiscal devaluation (hereafter: FD), understood as a shift in
taxation from labor to consumption, has been debated as a possible tool of restoring competitiveness in
peripheral countries of the Euro area. We contribute to this debate. Based on a set of panel and spatial
panel models for the EU 27 over the period 1995 — 2014, we find that FD increases value added in
exports, improves net exports, accelerates GDP and employment growth, and decelerates labour costs
growth. These effects are nonlinear: stronger in the members of the Euro area and weaker in countries
with either more coordinated or more centralised wage bargaining process, or more generous
unemployment benefits. Most importantly, FD turns out not to be a beggar thy neighbour policy, at least
in the EU. In our sample ‘cooperative effect’ of unilateral FD, which is beneficial for neighbouring
countries, dominates by far ‘competitive effect’, which goes at the expense of other countries’
competitiveness. Admittedly, FD implemented in one country can benefit other countries, provided that
they are strongly integrated in global value chains. These findings are robust to changes in the estimation
methods, the sample composition, the set of explanatory variables and the selection of a spatial weight

matrix.

JEL Classification: C30, C33, E62, E63, E65, H30, H60, J32, J51

Keywords: fiscal devaluation, fiscal policy, tax structure, economic growth, labor market institutions,

panel data models, spatial panel data models
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Chapter 1

1. Introduction

Brexit can be considered the turning point for the European Union (EU). It encourages to argue that either
political leaders decide to deepen the European integration, or the EU project may collapse in the
aftermath of next severe shocks because of its limited ability to adjust to such shocks. In particular,
members of the Euro area can be perceived prone to shocks as they have no shock absorber as efficient as
a free float. If they are affected by adverse shocks that call for lower wages relative to other countries,
they cannot adjust through a change in one price, i.e. the exchange rate, but have to go through changes in
thousands of thousands of wages, which is by far more difficult (see, e.g. Friedman, 1997). Abandonment
of free float is often blamed for high unemployment which nine years after the outburst of the global

financial crisis (GFC) still exceeds 20% in country such as Greece.

That said, the role of shock absorber may be played by a fiscal devaluation (hereafter: FD). There is a
broad theoretical literature on the topic (see, e.g. Annicchiarico et al., 2014; EC, 2013; Engler et al., 2017;
Fahri et al., 2014; Gomes et al., 2013; Hohberger and Kraus, 2015; Langot et al., 2012; Orsini et al., 2015;
Pereira et al., 2014). The idea of FD is rooted in considerations by Keynes (1931), where he suggested that
a combination of import tariffs and export subsidies could mimic the effects of exchange rate devaluation
by causing import prices to increase and export prices to decrease. Nowadays, similar effects can be
induced by fiscal policy measures: a cut of social security contribution paid by employers (hereafter:
ESSC) and a rise in value added tax (hereafter: VAT). Provided that lower labour costs due to cut in ESSC
are passed through into final prices, prices of domestic goods fall relative to import prices. The considered
policy can be budget-neutral if the reduction in ESSC is entirely financed by the simultaneous VAT
increase. While the latter affects imports, it has no effect on exports, as VAT is a destination-based tax. A
combination of both tax changes enhances price competitiveness of domestic goods, while it dampens a

demand for imports, at least in the short term, until wages adjust (see, e.g. Koske, 2013).

Moreover, the FD concept recalls a discussion on an age-old question of direct versus indirect taxation and
the relationship of these taxes to economic growth and income inequality. Clearly, FD is in line with a
growth-enhancing tax policy, based on the argument that VAT has less adverse effects on output than
direct taxes levied on labour, including ESSC (see, e.g. OECD, 2008); however positive effects are more
pronounced in a longer perspective (see, e.g. Baiardi et. al., 2017) On the other hand, based on Atkinson—
Stiglitz theorem, greater reliance on labour taxes relative to consumption taxes reduces income inequality

(losifidi and Mylonidis, 2017).

FD is not only a theoretical peculiarity. The European Commission recommended such a tax shift, inter

alia, to Belgium, France, Italy, Latvia and Spain in 2011-2014. The Troika made its rescue program for
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Portugal in 2012 conditional on implementing FD (see, e.g. Puglisi, 2014). In Spain and France the
concept of FD was a subject of political debate (see, e.g. Garnier et al., 2014). Spain resonates a message
that it is possible to reform countries’ way out of an economic crisis, even within single currency regime:
We are the first population-rich country that embarked on a large-scale depreciation within a currency
union. ' All in all, one can identify 33 episodes of FD” in the EU countries in the period 1995 — 2014.
Interestingly, these episodes occurred mostly in the New Member States that have been thus far uncovered

by empirical research.

While there are many theoretical papers on FD, the empirical literature on the topic is much less
developed (see, e.g. Bosca et al, 2013; Franco, 2013; de Mooij and Keen, 2012). We add to this empirical

literature.

Our sample covers the EU 27 countries® over the period 1995 — 2014. We estimate a set of panel and
spatial panel data models of selected macro variables such as value added in export, net exports, GDP,
employment and labour costs growth. We consider factors that according to the theoretical literature may
lead to non-linearities in FD effects. We apply the approach by LeSage and Pace (2009) in order to

correctly interpret spatial effects.
The paper makes four main contributions to the empirical literature on the topic:

Firstly, our sample includes the new EU member states where thus far effects of FD have been hardly

researched.

Secondly, we analyse the impact of FD not only on export performance, that other empirical studies deal
with*, but also on a broader set of variables, including: GDP, employment and labour compensation per
employee. Furthermore, in studying the impact of FD on export performance, we focus on domestic value
added in gross export, which we find a more accurate indicator of export performance than net exports
used in other papers. The indicator is less prone to problems such as inflated transfer prices. It is also not

distorted, unlike net exports, by spill-overs from export activity to domestic demand and imports.

Thirdly, we consider factors that according to the theoretical literature matter for a magnitude and a

persistence of FD effects. Other empirical papers do not analyse these factors, except for exchange rate

! Alvaro Nadal - main economic adviser to Mariano Rajo [in:] Pauly C. (2015)

’A change of ESSC to VAT ratio, expressed in percentage of GDP, at least by one standard deviation (0,086) within one year or
two standard deviations (0,172) within two consecutive years.

3 We omit Denmark because it finances social benefits mostly from PIT revenues.

4 See Section 3 for the analysis of related literature.
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Introduction

regimes. In particular, we analyse an impact pf trade openness and some labour market institutions:

features of wage bargaining process and generosity of unemployment benefits for FD effects.

Fourthly, we use spatial panel data models. They allow us to verify whether indeed unilateral FD is a
beggar thy neighbour policy, which is suggested by theoretical literature on the topic. Other empirical

papers leave this problem unaddressed.
Our main findings are as follows:

Firstly, FD increases value added in exports and improves net exports. It accelerates GDP and

employment growth. It decelerates growth of labour compensation per employee.

Secondly, effects of FD are non-linear. They are stronger in the members of the Euro area. By contrast,
they are weaker in the countries either with more coordinated or centralised wage bargaining process or

with higher unemployment benefits.

Thirdly, it follows from spatial effects analysis that FD is not beggar thy neighbour policy, at least in the
EU. ‘Cooperative effect’ of unilateral FD, which is beneficial for neighbouring countries, dominates by far
in our sample ‘competitive effect’, which goes at the expense of other countries’ competitiveness.
Admittedly, FD implemented in one country can benefit other countries, provided that they are strongly

integrated in global value chains.

The findings are robust to changes in the estimation methods, the sample composition, the set of

explanatory variables and the selection of a spatial weight matrix.

The remainder of the paper is organized as follows. The section two describes main mechanisms which
FD operates through. The section three reviews related literature. It pays special attention to non-
linearities of FD effects. The section four presents the data under study and briefly overviews stylized
facts on FD in the EU countries. The section five discusses the estimation strategy and compares it with
strategies used in most other studies on the topic. The section six presents results of econometric
modelling and elaborates on their economic implications and policy conclusions. The section seven

verifies the results’ robustness. The section eight concludes.
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Chapter 2

2. Fiscal devaluation mechanism

FD is a tax policy dedicated to restoring price competitiveness in countries that are unable to devaluate
their currencies. Clearly, the idea makes use of fiscal policy instruments to induce a similar effect to a
nominal devaluation. Going into details, it assumes the reduction of labour costs, usually ESSC, in order
to make domestic goods more price competitive, while offsetting fiscal costs of the reduction by an

increase in the VAT revenue and thereby avoiding an increase in sovereign debt (Scheme 1 below).

The first measure, i.e. a cut in ESSC, reduces labour costs. If lower labour costs are passed through into
good prices, domestic production becomes more price competitive, which in turn, increases exports and

reduces imports.

The second measure, that is a rise in VAT, keeps budget balance unchanged. However, it leads to an
increase in consumer prices (of both domestically produced and imported goods), which reduces a
households’ purchasing power. The lower real wages decrease private consumption. Since an increase in
domestic prices is partially offset by lower production costs (due to the ESSC’s reduction), households

have an incentive to substitute imports with the domestic goods. Hence, imports decrease.

Thus, direct effect of FD is twofold. Lower ESSC increases price competitiveness of domestic goods,
while higher VAT reduces demand for imports. In effect, exports become cheaper abroad and imports
more expensive at home, contributing to a net exports’ improvement, while keeping budget balance

unchanged.

FD induces some indirect effects (second-round effects), too. A growth of export causes an increase in
domestic output, which entails demand for labour and nudges nominal wages to increase. Simultaneously,
lower private consumption provokes labour supply to increase, provided that the labour supply is
sufficiently flexible. The growth of labour supply softens pressure on nominal wages’ increase. While the
increases in labour demand and labour supply affect nominal wages in the opposite directions, they both
lead to an increase in employment and output. Lastly, an improvement in net exports contributes to an

appreciation of the exchange rate.

At this point it has been underlined that a magnitude and persistence of effects caused by FD for
strengthening economic momentum depends heavily on adjustment processes on the labour market
regarding nominal wage developments (direct effects) and income elasticity of labour supply (second-

round effects).

As far as the first-round effects are concerned, a likely increase in retail prices caused by a raise of

consumption taxes may induce workers to expect rises of nominal wages necessary to maintain their real
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Fiscal devaluation mechanism

income level. A low speed or a limited scope of nominal wage adjustments following VAT increases can
significantly amplify a magnitude of FD’s effects for advancing economic activity. On the contrary, the
faster and larger are nominal wage increases triggered by higher consumption taxes, the weaker and more
short-lived are FD’s implications. The discussed wage developments result from nominal or real wage
rigidities. Although an issue of wage rigidities is frequently used in the literature, many studies do not
provide a clear explanation how they are defined, especially whether they deal with upward or downward
wage adjustments. For analysing effects of fiscal devaluation, it would be useful to distinguish upward
nominal wage rigidity and downward real wage rigidity. High upward nominal wage rigidity implicates
that workers accept their current nominal salaries despite observed price increases that lower their real
income level. Similarly, low downward real wage rigidity indicates that workers accept a fall of their real
wages caused by higher consumption tax and are unwilling to demand nominal pay rises to maintain real
volume of consumption. Both wage rigidities can by determined by current or expected situation on the
labour market (e.g. unemployment level), wage-setting institutions and regulations or policies that

strengthen workers’ position in wage bargaining process.

Turning to the second-round effects, a magnitude of FD’s implications for economic activity can be
hampered by low income elasticity of labour supply. Precisely, the weaker growth of households’ labour
supply induced by a fall of real incomes, the smaller rise of employment or the stronger wage pressure
resulted from an increased labour demand induced by a cut of ESSC. Among factors determining income
elasticity of labour supply one can point out a generosity of social transfers for which non-employed

workers are eligible. An obvious example of these transfers are unemployment benefits.

NBP Working Paper No. 269 9
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Chapter 3

3. Related literature

Related literature is twofold, if one applies a methodological framework used as the distinctive

factor.

The first strand of literature includes majority of research on the topic. It is of theoretical nature

and uses general equilibrium models, usually DSGE models calibrated on given country’s data.

It analyses FD as a shift from ESSC to VAT, mainly a reduction of revenue from ESSC by 1%

of GDP and a simultaneous increase in VAT revenue of the same size. The discussed theoretical

studies emphasize changes not only in net exports but also in other variables such as GDP,

employment or effective exchange rate (see Table 1 and Table 5).

The findings from the theoretical literature point out that FD effects are nonlinear. It recalls the

following mechanisms as those of crucial importance for FD effects:

i

ii.

ii.

1v.

FD requires an upward nominal wage rigidity. It assumes that households are not able to
negotiate upward wage adjustment immediately, in reaction to a VAT increase (see, e.g.
Bosca et al., 2013; EC, 2013; Engler et al., 2017; Fahri et al., 2014; Langot et al., 2014;
Lipinska and von Thadden, 2012). Otherwise, a downward real wage rigidity triggers a

nominal wage pressure weakening the effects of a fiscal devaluation.

High wage elasticity of labour supply allows a fast adjustment of labour to lower
consumption — more workers become willing to negotiate more hours for the same wage
(see, e.g. Bosca et al., 2013). Generous social benefits hamper this adjustment (see, e.g.

Orsini et al., 2015 or Pereira et al., 2014).

Possibly low nominal price stickiness is required for a reduction in ESSC to be passed
through into final prices without delay (see, e.g. Alla, 2015; EC, 2013; Engler et al., 2017,
Gomes et al., 2013). If prices do not respond to changes in taxes, then effects of FD are

blocked (see, e.g. Puglisi, 2014).

FD has stronger effects in countries with a peg or in members of a monetary union than in

countries with a free float where an appreciation of the nominal exchange rate (due to the

NBP Working Paper No. 269



Vi.

Vil.

Viii.

1X.

increased demand for exports and dampened demand for imports) reduces gains in price

competitiveness (see, ¢.g. de Mooij and Keen, 2012 or Fahri et al., 2014).

The conclusions on spatial effects are partly ambiguous. Unilateral FD is considered more
beneficial from a one country perspective, since its effects are not weakened (or, still
worse, offset) by changes in taxes in neighbouring countries (see, e.g. Engler et al., 2017 or
Gomes et al., 2013). If implemented multilaterally, FD could still improve the country’s
external position, although to a lesser extent. However, when the aim is to improve
economic conditions in a monetary union as a whole, a broad FD is required (see, e.g. EC,

2013).

FD has stronger effects in the short term than in the medium term. The more open the
economy, the more clear the difference between the short and the medium term (see, e.g.
Engler et al., 2017 or Koske, 2013). However, net exports may react according to a J-curve
(with an initial trade balance deficit), in particular if the wealth effect (related to
encouragement of firms by reduced ESSC to increase labour input) is sufficiently strong

(see, e.g. Langot et al., 2012).

Communication matters too for FD effects. First, if a VAT increase is anticipated,
households advance their consumption, imports including (see, e.g. Franco, 2013 or
Lipinska and von Thadden, 2012). Second, if the increase is considered temporary, the
households have incentive to delay purchases (see, e.g. Bosca et al., 2013; EC, 2013;
Franco, 2013).

Effects of FD also depend on initial tax rates that affect incidence of tax avoidance or

evasion (see, e.g. Bosca et al., 2013 or Koske, 2013).

With regard to FD effects in the long run, the literature is rather inconclusive. According to
some papers, FD is conducive to growth even in the long run because it results in less
distortionary tax structure (see, e.g. Bosca et al., 2013; EC, 2013; Engler et al., 2017,

Pereira et al., 2014). However, some authors suggest that FD effects disappear in the long

Narodowy Bank Polski



Related literature

run due to wage adjustments (see, e.g. Annicchiarico et al., 2014; Correia, 2011; de Mooij

and Keen, 2012; Koske, 2013).

The second strand of literature is much less developed. It is of empirical nature and applies
various econometric methods. It focuses on a one country (see, e.g. Franco, 2013), the UE-15
(see, e.g. Bosca et al., 2013) or the OECD countries (see, e.g. de Mooij and Keen, 2012). It
usually analyses an impact on net exports of tax changes in line with FD but separately for
ESSC and VAT. (see Table 2). The studies agree on positive effects of FD on price
competitiveness and find them particularly strong in members of a monetary union (see, e.g.

Bosca et al., 2013; de Mooij and Keen, 2012).

However, the empirical research leaves unaddressed many issues raised in theoretical papers.
Firstly, they exclusively study export performance. Consequently, they do not deal with GDP or
employment growth. Secondly, they do not analyse factors that may affect a magnitude and
durability of FD effects, except for exchange rate regime. Thirdly, they do not study spatial
effects of FD on neighbouring countries. However, ignoring these effects can distort a picture of
FD from the EU perspective. Theoretical literature points to a higher effectiveness of unilateral
FD than multilateral one arguing that improvement in competitiveness of one country has to
translate into a loss in competitiveness of other countries. However, this mechanism is hardly

the only one that may cause spatial effects. These effects should be thus carefully studied.
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Chapter 4

14

4. Data and stylized facts

4.1 Data

Our sample covers the 27 EU countries over the years 1995 - 2014. It excludes Denmark
because revenue from ESSC is almost non-existent in this country and changes of ESSC is a
pillar of FD concept. For the whole period covered by our database, ESSC in Denmark
amounted on average to only 0.1% of GDP (in comparison with 6,3% of GDP for the entire

sample), and for eight years it was zero.’

To measure FD, we use a ratio of revenue from ESSC to revenue from VAT, as Bosca et al.
(2013) proposed. We use the variable either as a non-cyclically adjusted (FD;) or cyclically
adjusted (Cyclical FDy) ratios. We filter out cyclical component, applying EC (2014)
methodology.® The data comes from the Eurostat and EC AMECO. They range from 0.22 to
2.17 for the former and from 0.22 to 2.13 for the latter ratio. In robustness check analysis, we
follow the alternative approach to measure FD, used in the literature (see, e.g. Franco, 2013 or
de Mooij and Keen, 2012). Namely, we use separate variables for revenue from ESSC and VAT

respectively (expressed in percentage of GDP).

Since we analyse effects of FD not only on export performance, but on economic activity more

broadly understood, we use five different dependent variables in the models.

We start with value-added exports (VAX;). By using VAX, we address two distinct challenges
arising from conventional trade data used in FD analysis. The first challenge is of measurement
nature and is related to a double-counting. This challenge is the effect of using the gross value
of goods at each border crossing, rather than the net value added between border crossings,

which overstates the domestic content. The problem is aggravated by the development of multi-

> Employers in Denmark pay a number of minor contributions (ATP, AER, AES, LG etc), amounting to
approximately DKK 8-10 ths per employee per year (EUR 1072-1340). Moreover, unlike in most other
countries, there is no mandatory unemployment insurance in Denmark and employee can decide whether
to take out such an insurance or not. Thus the burden of social benefits is financed mainly from income
taxes, the rates of PIT are approx. 41% and 56%. In effect, despite the tax wedge in Denmark being close
to the OECD average, it consists almost entirely of income taxes.

® By filtering revenues for cyclical effects, we correct for one important source of endogeneity in the
independent variable - common shocks affecting tax bases.
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Data and stylized facts

country production. Global value chains imply that more and more intermediates go to their
final destination indirectly. VAX controls for this effect by combining input-output tables and
bilateral trade data for many countries (see, e.g. Johnson and Noguera, 2012). The second
problem is of economic nature. Net export which is used in most other empirical papers (see,
e.g. Franco, 2013 or de Mooij and Keen, 2012) may be blurred by spill overs from export
activity to domestic demand and, finally, imports. VAX is free of such distortions. To cover the
whole period under consideration, we combine the data sets from two World Input-Output

Database tables (for the years 1995 — 2010 and 2010 — 2014 respectively).

To allow comparisons of our results with those from other empirical studies, we examine effects

of FD on net exports (NX;). We take the data from the Eurostat.

The next three dependent variables are selected to test the findings from the theoretical papers.
They point to significant positive effects of FD on output and employment growth triggered by
a fall in labour costs. Hence, we consider GDP (GDP;), employment (EMPL,) and labour costs
per employee (WAGE,) growth. We take the data on GDP and employment growth from

Eurostat, while the data on labour costs per employee comes from OECD.

To analyze factors that according to theoretical literature may affect magnitude and durability of
FD effects, we consider, first, the membership in Euro area (EURO), defined as a binary
variable, which assign the value of 1 to years of the membership of a given country in the
monetary union and zero otherwise. Second, we take into account trade openness of an
economy (OPEN). It is measured as a sum of exports and imports in relation to GDP. The data
comes from the Eurostat. Lastly, we envisage some labour market institutions, which could
affect wage rigidities or elasticity of labour supply. As our sample includes both the old and
new EU members (OMS and NMS), i.e. advanced and emerging economies, we are heavily
constrained in a selection of relevant institutional variables by data availability. Specifically, we
select only those institutional variables that are consistent and comparable for all EU countries

and cover the longest time span.

The existing empirical literature points that downward real wage rigidity is positively associated
with high collective bargaining coverage and a degree of wage bargaining centralization (e.g.
Babetcky et al., 2010; Messina et al., 2010). The results suggest that features of wage

bargaining significantly determine strength at which FD affects wage adjustments and thus

NBP Working Paper No. 269



macroeconomic performance. As a relevant measure describing workers’ strength in wage
negotiation we use centralisation of wage bargaining index from J. Visser's ICTWSS (version

5.1) database updated in September 2016.

Besides wage bargaining institutions, also other policies and institutions, like tax wedge or
generosity of unemployment benefits contribute to wage rigidity or responsiveness of
employment to adverse economic shocks (e.g. Bertola and Rogerson, 1997; Bertola, 1999). Our
study directly examines an impact of tax wedge on labor market and macroeconomic
performance since FD involves a decrease of ESSC. As a measure of generosity of
unemployment benefits we use net replacement rates for: (i) single workers (NRR_single) and
(il) one earner couple with two children (NRR couple), earning an average salary in the
economy. There is no single source of data on net unemployment replacement rates covering all
EU countries for the whole period considered. Thus, we combine Vliet and Caminada database
(Version 1.0 updated in January 2012) that covers the period 1995-2009 and OECD Tax and

Benefit database including data from the year 2000 onwards.

A list of the additional explanatory variables is rather standardised in the cross-country literature
(see e.g. Calderon et al.,, 2002 or Abbas et al., 2011). It includes cyclically adjusted primary
balance (CAPB;), output gap (Output gap;), nominal effective exchange rate (NVEER;) and
unemployment rate (Unemp;,). We take the data for the first two variables from EC AMECO.

The data for the remaining two variables comes from the Eurostat.

Detailed definitions of all variables and their data sources are presented in the Table 6. It is

followed by the descriptive statistics in the Table 7, both in the last section of this paper.
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Data and stylized facts

4.2 Stylized facts

One may draw the following stylized facts from the initial data inspection:

(1)

(i)

In 1995-2014 the average revenue from ESSC was relatively stable among the
OMS and amounted to 6.2% of GDP (Graph 1). By contrast, in the NMS it was
gradually declining from 8.0% of GDP in 1995 to 6.4% of GDP. Among all
analysed countries, it fell the most in Latvia, Hungary and Bulgaria (by more than
3% of GDP).

In 1995 the average revenue from VAT amounted to 6.5% of GDP in the OMS and
6.8% of GDP in the NMS. In the following years, it increased to 7.3% of GDP in
the OMS and to 8.3% of GDP in the NMS. Its sharp decline in 2009 after the
outburst of GFC, was very short lived. However, aggregate picture masks
considerable differences across countries, in particular among the NMS (Graph 2).
For example, while revenue from VAT surged in Cyprus (by 4.3% of GDP) or
Bulgaria (by 2.6% of GDP), it fell in Slovakia (by 1.6% of GDP) or Latvia (by
0.8% of GDP).

Graph 1. Social security contribution paid by | Graph 2. VAT revenues (% GDP) in EU
employers (ESSC/GDP) in EU countries in 1995 | countries in 1995 and 2014

and 2014

]

10

©HUg%Rfana

®Bulgaria

®Estonia
@ Cyprus o
®Estoni Portugal

Zech Republic ® Malta

@ @BeGium @ Finland o%o ‘Ou'QngechRepubllc >

Bide e Latvia

® Slovakia ~ o @ Gr&@Peland

@ Hungary @ United & M ®France

® Slovakia

® Austria

®Germany o Spain ® Ngiferlands

elatia ©+ oltaly @ lreland
@ Cyprus i
P Notterammoland ® 8FARAa

®Bulgaria

&~

o

N)
IS
[
5]

6 8
ESSC/PKB (1995)

Source: own elaboration

NBP Working Paper No. 269

VAT/PKB (1995)



18

(iii)

In the NMS the average ratio of ESSC to VAT revenue declined from almost 1.2 in
1995 to 0.8 in 2014 (Graph 3). By contrast, in the OMS it was stable and amounted
to 0.9 in the whole analysed period. That said, almost all countries under study
experienced some FD (i.e. a fall of ESSC to VAT revenue ratio), although its size
varied substantially (Graph 4). It was the largest in Romania, Hungary and

Bulgaria.

Graph 3. An average ESSC/VAT ratio in old | Graph 4. ESSC/VAT ratio changes in EU

and new EU member states. countries between 1995 and 2014

]

1.2

S fthuaniag Gemginjand
® Austria
® Netherlands ® Hungary

@ Poland olavia g Romania

A S S

®Bulgaria

T
1995

T T T T
2000 2005 2010 2015
year

——— Iblub 0 5 1 15 2
ESSC/IVAT (1995)

Source: own elaboration

(iv)

V)

It follows from a simple calculation of coefficients of pairwise correlation that FD
was correlated with key dependent variables at high significance level and in line
with the economic intuition (see Table 3). Precisely, FD was associated with a
larger domestic value added in gross export, an improvement in net export, faster
growth of GDP and employment, and slower growth of nominal compensation per

employee.

We identify 45 episodes of major changes in ESSC to VAT revenue ratio (see Table
8-10). We define them as periods during which the ratio shifts by at least one
standard deviation of its annual changes (approx. 0.086) within one year or two
standard deviations (approx. 0.172) within two consecutive years. We find 33

episodes of FD (a fall of ESSC to VAT revenue ratio) and 12 episodes of fiscal

Narodowy Bank Polski



Data and stylized facts

(vi)

(vii)

(viii)

(ix)

revaluations (FR — a rise of ESSC to VAT revenue ratio). Note that we arbitrarily
select the major changes of ESSC to VAT revenue ratio only for some descriptive
analysis on how these changes affected key macroeconomic variables. In the

pairwise correlation and panel econometric analysis we use all available data.

Major changes in ESSC to VAT revenue ratio occurred much frequently in the

NMS (25 FD and 8 FR) than in the OMS (8 FD and 4 FR).

Almost all major FD were achieved by a fall of revenue from ESSC (28 out of the
33) and a simultaneous rise of revenue from VAT (31 out of the 33). The average
fall of revenue from ESSC amounted to 0.6% GDP, and the average rise of revenue
form VAT amounted to 0.8% GDP. Interesting exceptions are Latvia (1997) and
Estonia (2011-2012) were FD resulted from a fall of revenue from both sources, but
a fall of revenue from ESSC was larger than from VAT. Similarly, almost all major
FR resulted from an increase of revenue from ESSC (by 0.53% GDP on average)
accompanied by a decrease of revenue from VAT (by 0.69% GDP on average).

During majority of major FD (25 out of the 33 episodes) GDP growth accelerated
(on average by 0.6 percentage point). In turn, major FR (11 out of the 12 episodes)
were generally accompanied by slowdown of GDP growth (on average by 0.5

percentage point).

GDP growth accelerations during major FD were usually associated with
employment growth accelerations (18 out of the 21 episodes of ‘expansionary’
FD’). Employment growth decelerated only in 2 out of the 8 episodes of major FD
not accompanied by GDP growth accelerations, but in 11 out of the 12 episodes of

major FR.

7 In three episodes of expansionary fiscal devaluation we have not got data on employment growth rates.
Other apparent inaccuracies between paragraphs in the number of episodes of a given type are also due to
a lack of relevant data.
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(xi)

(xii)

An impact of major changes of ESSC to VAT revenue ratio on labour costs is not
clear cut. During 12 out of the 17 episodes of major FD for which we have all
relevant data, growth of labour compensation per employee decelerated, as
expected. However, during 6 out of the 8 episodes of major FR (for which we have
necessary data), it decelerated too. Apparently, it was more affected by an

economic slowdown, common during FR, than by an increase in ESSC.

During 19 out of the 30 episodes of major FD a share of export in country’s value
added increased. By contrast, the minority of major FD (11 out of the 32) were
accompanied by an improvement in net exports to GDP ratio. Possibly, GDP
growth acceleration increased imports more than a fall in labour costs strengthened
exports. In the case of major FR, almost all of them led to a drop in a share of
export in countries’ value added (9 out of the 12) and a worsening in net exports (11

out of the 12).

There were 7 episodes of ‘contractionary’ major FD and 1 episode of
‘expansionary’ major FR in our database. ‘Contractionary’ FD occurred in Cyprus
(2000-2003), Romania (2005), Czech Republic (2008-2009), Slovakia (2011), three
times in Hungary (2003-2004, 2009-2010 and 2012) and in Spain (2012-2014). The
‘expansionary’ FR occurred in Czech Republic in 2006. Note however that in
Cyprus FD was accompanied by a positive output gap. In Romania FD was
achieved in spite of an increase of revenue from ESSC (by 0,5% GDP), which was
rare in other cases. Besides, both GDP and employment growth accelerated in the
two years (2006-2007) following FD. In Hungary first FD was accompanied by a
positive output gap and GDP growth accelerated with one year lag. The two another
FD episodes in this country occurred directly after outburst of the GFC and
sovereign debt crisis in the Euro Area and could hardly outweigh their adverse
effects. As Hungary was among countries that had accumulated huge sovereign and
private debt, it was severely hit by these crises (in 2009 it was forced to ask
international organizations for financial assistance). Similar explanation applies to
Spain. However, it is worth remarking that just a year after FD began in Spain, a

recession in this country became shallower and two years later its economy re-
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started to grow. GFC was also responsible for poor economic performance during
FD in Czech Republic, while boom prior to the crisis’ outburst had more than
compensated for negative growth effects of previous FR. Lastly, in Slovakia FD
was transient and followed by major FR that by 2013 pushed ESSC to VAT

revenue ratio to the highest level since 2003.

(xiii) To check whether features of wage negotiation settings may indeed matter for
effects of FD, we calculate correlation coefficients of ESSC to VAT revenue ratio
and the dependent variables for all data in our sample and separately for all
quartiles or quantiles of two variables characterising wage negotiation system (i.e.
cwb and level). Then we perform a multivariate test of equality of correlation
coefficients for each quartiles/quantiles of relevant variable® (see Table 11 and 12).
It follows that along distribution of cwb and level the considered correlation
coefficients were significantly different for the net export to GDP ratio, a share of
export in value added and labour compensation per employee. They were also
statistically different for GDP and employment growth along quantiles of /evel. The
findings suggest that features of wage negotiation system may be a source of non-

linearities in FD effects.

(xiv)  We carry out the same exercise for the generosity of unemployment benefits. It
follows that net replacement rates, either for single workers (see Table 13) or for
couples with children (see Table 14), influenced correlation coefficients for
employment growth, a share of export in value added and labour compensation per
employee. Their impact on correlation coefficients for GDP growth and net export
to GDP ratio is inconclusive. It was highly significant for replacement rates for

couples, but not for single workers.

(xv)  Similar analysis suggests that membership in the Euro area could affect strength at

which FD influences a share of export in value added and labour compensation per

¥ Due to limited number of observation in our dataset we performed the equality test by quartiles of cwb.
As variable level has discrete values from 1 to 5 we performed the test by quantiles.
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employee (see Table 15). In turn a degree of countries’ openness seems to matter
for strength of FD effects on employment, export performance, and labour

compensation per employee (see Table 16).
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Chapter 5

5. Analytical framework and estimation strategy

On the base of the findings from the existing literature discussed in the previous section, one
can formulate a set of hypotheses concerning the impact of FD on economic performance. They
have been divided into three broad groups. The first one (Hypothesis 1) relates to main
channels through which the discussed shift in structure of tax revenues affects economic
performance. The second group (Hypothesis 2) deals with factors causing non-linear FD effects
for economic performance. Lastly, in the third group (Hypothesis 3) we consider whether FD
implemented in one country spills over into other countries’ economic performance. All

hypotheses are explained in detail below.

As presented on Scheme 1, Hypothesis 1 can be further decomposed into three complementary

hypotheses:

e Hypothesis 1a: Strengthened export activity is the most important channel through
which FD boosts economic performance. An enhanced price competitiveness resulted
from a reduced ESSC should make their export prices lower and ultimately increase
foreign demand for their goods. Simultaneously, a compensating increase of revenues
from VAT ought to hamper domestic demand. In effect, we assume FD strengthens
export performance.

o Hypothesis 1b: FD enhances GDP growth rate. Although we assume that FD
advances economic performance mainly by export expansion, we hypothesise that it
also enhances GDP growth rate. As we described on Scheme 1 in Section 2 the
increased revenues from VAT automatically reduce real wages and thus also diminish
households’ consumption expenditure. Concurrently, reduced ESSC decreases labour
costs and then, due to enhanced relative cost of capital, also diminish investment
outlays. On a theoretical ground, it is not possible to verify whether positive FD effects
on export performance assumed in Hypothesis 1a dominates its negative implications
for domestic consumption and investment expenditures. An impact of FD on GDP
growth rate must be then examined empirically.

e Hypothesis 1c: FD decreases labour costs and accelerates employment growth. It
can be expected that due to reduced ESSC, FD should result in lower total cost per

employee and thus in strengthened labour demand.

NBP Working Paper No. 269



24

We check for validity of Hypotheses 1a-1c, using a set of panel data models based on dataset
from 27 EU countries over the years from 1995 to 2014. The general specification of the models

used is as follows:
Yie = a; + B FDijc + Xy + &t (Eq. 1)
where:

* Y - a measure of economic performance; we use five different variables depending on
which hypothesis is verified (Eq. 1.1 — Eq. 1.5):
*  Hypothese 1a: share of value-added exports in overall value-added of the economy
(VAX;) (Eq. 1.1); the net exports in percentage of GDP (NXj) is a difference
between exports and imports in relation to GDP (Eq. 1.2)
*  Hypothesis 1b: annual growth rates of real GDP (GDP;) (Eq. 1.3),

* Hypothesis 1lc: employment dynamics (EMPL;) (Eq. 1.4) and labour costs
dynamics (WAGE;) (Eq. 1.5) reflecting a number of workers in the economy and

total labour compensation per employee, respectively.

* FD;; — following Bosca et al. (2013) we use a relation between ESSC and VAT revenues as
a key explanatory variable; decrease of the variable is interpreted as FD, because it means
either the relative decrease in ESSC revenues or/and increase of VAT revenues; we modify

the definition of the variable as a part of robustness check (see Section 7).

e [ — structural parameter measuring the impact of FD on a considered indicator of economic
performance; negative (positive) and statistically significant estimate means that FD

(decrease in FD;; variable) improves (deteriorates) measure of economic performance;

* X;; — vector of control variables; we use the same, rather standard’, set of controls which
consists of: cyclically adjusted primary balance (CAPB;), output gap (Output gap),
nominal effective exchange rate (NVEER;), and unemployment rate (Unemp;). Below we

outline the main interrelations in favour of applying the above set of control variables.

? See e.g. Calderon C. et al. (2002), Abbas S. et al. (2011)
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The channel through which fiscal policy affects the net exports is intuitive. A fiscal expansion
tends to increase domestic demand (including imports) and entails a trade deficit, while fiscal
consolidation may have an opposite effect, according to a twin deficits hypothesis (see, e.g.
Bluedorn and Leigh 2011). However, under some circumstances reducing fiscal imbalances
may trigger private sector expenditures, what is called non-Keynesian effects (see, e.g. Rzonca
and Cizkowicz 2005). That means the expected sign of CAPB;, is ambiguous and it depends on
which of these two effects prevail. An impact of fiscal policy measures on the net exports
might be significantly influenced by current state of the economy, namely whether it operates
above or below its capacity. In the first case, i.e. when actual output of the economy surpasses
its potential output, which is captured by positive output gap, excess domestic demand due to
fiscal expansion is more likely to result in additional imports. In the latter, when actual output of
the economy is below its potential (negative output gap), the additional domestic demand
stemming from fiscal expansion is more likely to be met by an increased production of domestic
goods and services, rather than through imports (see, e.g. Abbas et al. 2011). Thus, it appears
that while investigating an impact of fiscal policy measures on export performance it is

necessary to control for Output gap;,.

An impact of nominal effective exchange rate - a measure of the value of a currency against a
weighted average of several foreign currencies - is straightforward. An increase in NEER;
reflects an appreciation of the domestic currency against the weighted basket of currencies of
trading partners. It means that a surge of NEER, is expected to be accompanied by a
deterioration of export performance. High unemployment rate (Unemp;,) indicates not only a
lower number of people able to consume, but also a lower propensity of households to spend
and companies to expand investments. This leads to a weaker aggregate demand, imports
including. Hence, high unemployment rate should strengthen the net exports so the expected

impact of Unemp;; on export performance is likely to be positive.

We estimate the above models (Eq. 1.1 — 1.5) using a set of panel data estimators. We begin
with a fixed effects (FE) estimator, which assumes homogeneous coefficients of the explanatory
variables but allows for a different constant term for particular countries, i.e. specific
characteristics of a given country, which are not described by control variables but affect the

dependent variable.
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The results, based on FE estimator, may be biased due to several methodological problems. The
first one is a possible cross-sectional dependence (or spatial correlation) of error terms. In the
analysed model, this is equivalent to the assumption that there are unobserved time-varying
omitted variables common for all countries, which impact individual states. Actually, the results
of the Pesaran’s test for cross-sectional dependence indicate that this is a characteristic of the
data set used. If these unobservable common factors are uncorrelated with the independent
variables, the coefficient estimates based on FE regression are consistent, but standard errors
estimates are biased. Therefore, we use the Driscoll and Kraay (1998) nonparametric covariance
matrix estimator (DK) which corrects for the error structure spatial dependence. This estimator
also addresses the second problem, namely a standard errors bias due to a potential

heteroscedasticity and autocorrelation of the error terms.

The consistency of the estimators presented above may be also affected by the third problem,
i.e. endogeneity due to a potential correlation between the regressors and the error term. For
example the relationship between FD measure and GDP growth (Eq. 1.3) may result not from
the impact generated by fiscal devaluation, but from cyclical factors influencing both tax
revenues structure and economic growth simultaneously. We use several approaches to address
this issue. Firstly, we use instrumental variables in a two-step generalised method of moments
estimator (GMM), adopting first lags of analysed variables as instruments. Notice that this
estimator is asymptotically consistent yet it may be biased when applied to such short samples
as ours. Secondly, we use cyclically adjusted ESSC and VAT revenues following EC (2014)
methodology of reducing cyclical component. Thirdly, in the robustness analysis we extend our
basic specifications with time fixed effects as well as with the dummy variable identifying years

after the outbreak of global financial crisis.

Taking into account all of the above issues, we use three types of panel data estimators: fixed
effects (FE) Driscoll-Kraay with corrected standard errors (DK) and two-step generalised
method of moments (GMM). At the same time, we are aware that the obtained results could be
affected by some of the abovementioned problems and that the conclusions drawn on their basis

should be taken with caution.
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In the next step, we focus on Hypothesis 2. The analysis of previous literature (see Section 3)
and stylized facts (see Section 4) gives rise to decomposition of Hypothesis 2 into four sources

of nonlinearities:

Hypothesis 2a: An impact of FD on economic performance is stronger among countries
with fixed exchange rates than those with floating rates. To the best of our knowledge,
exchange rate regime is the only one feature affecting a magnitude of FD implications for
economic growth that has been verified empirically (see, e.g. de Mooij and Keen 2012). As we
outlined in the scheme 1 in Section 2, provided a floating exchange rate FD leads to an
appreciation of domestic currency. The stronger is this effect, the weaker FD influences export

performance.

Hypothesis 2b: The larger country’s trade openness, the stronger FD enhances economic
performance. In the theoretical literature, it is argued that trade openness elevates FD
implications for economic momentum (see, e.g. Engler et al. 2017). A developed international
trade co-operation or involvement in global value chains seem to be an important factor causing
FD to strengthen export performance. On the other hand, subdued trade links with other
countries may result in a limited improvement of export performance despite an enhanced price

competitiveness stemming from FD.

Hypothesis 2¢: Wage bargaining solutions that foster high downward real wage rigidity
(or low upward nominal wage rigidity) weakens an impact of FD on economic
performance. According to the earlier discussion, speed and the extent of wage adjustments
following FD could significantly determine its impact on economic momentum. If workers
force immediate wage hikes to maintain real value of their incomes after an increase of VAT
revenues, then a magnitude of FD for economic performance, especially for advancing export

activity, is unlikely to be substantial.

Hypothesis 2d: Due to enhanced wage pressure exerted by generous unemployment
benefit system, FD does not result in either employment growth, improvement in export
performance or advancing GDP growth rate. High benefit replacement rates discourage
unemployed people from accepting job offers and boost their wage expectations. In effect,
despite an increased labour demand resulting from the reduced ESSC, an influence of FD on

labour market and general economic situation is limited.
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We check for validity of Hypotheses 2a-2d using a set of panel data models with interacting

variables of the following general form:
Yie =a; + B FDy + OFD_Ziyx + ¢Zyy + Xit¥V + &1 (Eq.2)
where Y;.,, FDi; , Xj; and  have been described previously and

* Z; — variable measuring potential source of nonlinearity depending on which hypothesis is

verified:

*  Hypothesis 2a: the Eurozone membership (EURO) (Eq. 2.1) included as a binary

variable, which reflects a time of the membership in EMU.

*  Hypothesis 2b: trade openness of the economy (OPEN) (Eq. 2.2) measured as a

sum of exports and imports in relation to GDP.

*  Hypothesis 2¢: indices of centralisation of wage bargaining (CWB) (Eq. 2.3) and of
predominant level at which wage bargaining takes place (LEVEL) (Eq. 2.4) as

measures describing workers’ strength in wage negotiation

*  Hypothesis 2d: two measures of net replacement rates for workers earning an
average salary in the economy: single workers (NRR_single) (Eq. 2.5) and one
earner couple with two children (NRR_couple) (Eq. 2.6) as a measure of generosity

of unemployment benefit system
e FD_Z;; — interactive variable which is a product of FD;; and Z;;

* - structural parameter defining to what extend the change of Z;; variable influences the
impact of fiscal devaluation (drop in FD;;) on a particular measure of economic

performance (Y;); the overall impact of fiscal devaluation on economic performance is

defined by

Y
dFD;

=B +9Z;

if the sign of ¥ is the same (opposite) as the sign of §, increase in Z;; reinforces (reduces)

the impact of fiscal devaluation on economic performance.
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Each of the non-linearities (Eq. 2.1 — Eq. 2.6) is analysed for each out of five measures of

economic performance (Yj;) that generates 30 separate models.

Finally, we analyse Hypothesis 3 which assumes that the positive effects of FD on economic
performance spills over into other countries principally through the export channel. One can
distinguish between two offsetting effects that could emerge from FD implemented in one

country for its neighbouring states. The first one, which we call ‘competitive effect’, assumes

that improved cost competitiveness resulted from FD in one country goes at the expense of the
competitiveness of another country. It means that the more countries apply a discussed tax shift,
the smaller would be their capability to boost economic performance (see e.g. de Mooji and

Keen, 2012; EC, 2013). The second — ‘cooperative effect’ - states that FD in one country could

be beneficial for neighbouring countries providing that they are sufficiently integrated within
global value chains. We hypothesise that in terms of VAX and net exports the second effect
dominates within the EU countries, mainly due to wide trade co-operation and increasing role
and complexity of global value chains in foreign trade. To our best knowledge this explanation
has not been tested neither in theoretical nor in empirical literature'’. On the other hand we

assume that FD should not exert significant spatial impact in case of other dependent variables.

We check Hypothesis 3 using spatial panel data framework. This type of models allows to

decompose the impact of fiscal devaluations into three channels:

A. Local impact'": the effects induced by FD in one country on performance of the country’s
economyj

B. Spatial impact: externalities to neighboring countries; in case in which competitive effect
exerts stronger impact than cooperative effect, one can expect that FD in one country would
reduce economic performance in neighboring countries and vice versa.

C. Reverse inductions: if FD in one country alters economic performance of neighboring
states, this change may generate some induced effects (positive or negative) from the

neighboring states to the country which implemented FD in the first place.

1% European Commission (2013) indicates that ,,(...) the expansionary effects of shifting to a more efficient tax
structure are beneficial for other countries as well”, however they do not define potential channels of the impact.

! The effects of channel A are called “direct impact” in most of the literature. However, in the following paragraphs,
the methodology developed by LeSage J. and Pace R.K. (2009) is used to interpret estimates from spatial panel
models. They use the term “direct impact” to define the joint effects of channel A and C. To avoid confusion, the
effects of channel A are labeled “local impact”.
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To take into account the above channels we estimate panel Spatial Durbin Models (hereafter,

SDMs) of the form:

Yie=a; +p(WY); + B FDj + S(WFD); + X,y + (WX)0 + &t (Eq. 3)

where Yi., FDi; ,X; and B have been described previously, W is an 27 x 27 weight matrix'?,

p is spatial autoregressive coefficient of the spatial lags of dependent variable (WY);; 6 is the

coefficient of spatial lags of fiscal devaluation measure (WFD);; and vector @& contains the

coefficients of spatial lags of (WX);.

At least three important methodological aspects of the above models should be considered.

The first is the validity of the SDM specification over many other spatial models developed in
the theoretical literature. The choice of SDM is justified by at least two factors. First, as noted
by researchers, (see, e.g., LeSage and Fischer 2008), SDM nests most other specifications used
in empirical research, including those with spatially autocorrelated error terms, such as Spatial
Error Models (hereafter, SEMs). Second, SDM yields unbiased coefficient estimates if the true
data-generation process is SEM (see, e.g. Elhorst 2010). That being said, the validity of SDM
over SEM is examined by testing hypothesis Ho:f +p & =0 for Model 12 and

Ho:(f +p 6 =0and vy = p 0 ) form Model 13. The rejection of the particular
hypothesis indicates that the SDM specification properly describes the data. On the contrary, if
the hypothesis is not rejected, then the spatial dependence is due to a spatially autocorrelated
error term. In this case the SDM model will yield unbiased but inefficient estimates and using

SEM model instead of SDM would increase the efficiency.

The second issue is the choice of the weight matrix structure. W has been constructed as an
inverse distance matrix based on the driving distance’ between capitals of every pair of
countries. The matrix has been row-normalized so that the sum of all elements in each row
equals 1. We realize that the strength of economic relationships between countries is neither

simple nor fixed over time, however describing connectivity using non-spatial measures of

'2 The construction of W is discussed in detail in the following paragraphs
" The Google Distance Matrix API has been used, and the data were gathered on April, 2™ 2017
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proximity creates more serious problem: endogeneity of weight matrix (see, e.g. LeSage and

Pace, 2014)".

The third issue concerns the valid interpretation of estimates from SDM. As indicated by
LeSage and Pace (2009), the point estimates of spatially lagged variables cannot be directly
used to test the hypothesis of the existence of spatial spillovers. This means that even negative
(positive) and significant estimates of § cannot be interpreted as an indication that FD in one
country has a positive (negative) effect on economic performance of neighboring countries.
Based on LeSage and Pace (2009), matrices of the partial derivative effects of the form have
been constructed:

=5 W) =(Iyr—p Ur® W))'1 UyrB + Ur @ WS (Eq. 4)

and the following three scalar summary measures have been calculated for the estimates’

interpretation:

e Direct impact, which is the average of the diagonal elements of the Matrix 1, measures the
change in economic performance of the country due to changes in FD in the country. Direct
impact differs from estimates of § : it measures the influence of FD not only through
channel A (local impact) but also through channel C (reverse inductions) because it also
includes the effect of a feedback loop. The scale of the feedback loop effects may be
calculated as the difference between the direct impact measure and § estimates, as direct
impact estimates include the effects of channels A and C, whereas f include only channel

A effects.

e Indirect impact is the average of the off-diagonal elements of Matrix 1; it measures the
spatial impact of FD described in channel B, namely the cumulated change in particular
measure of economic activity in neighboring countries due to the change in FD in i-th
country.; a negative (positive) and statistically significant value of indirect impact indicates
that the positive (negative) effects of FD are not restricted to a country implementing FD

but spill over into neighboring countries.

14 . ) . . . .
Having said that we check robustness of the results by changing the W matrix specification
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Total impact is the sum of direct and indirect impact; it measures the aggregated impact of

change in FD exerted through channels A, B and C.
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Chapter 6

6.

Estimation results and implications

We start the econometric analysis with a verification of the first group of hypotheses (1a-1c)

referring to main channels through which FD affects economic performance. They have been

put forward in detail in the Section 5.

Table 17 presents estimates of the coefficients of Eq.1 using fixed-effects estimator. It includes

estimates for our baseline (col. 1-5) and cyclically adjusted (col. 6-10) measure of FD. The

results show that an application of the first indicator provides only slightly higher estimates of

FDy than the latter. All in all, they are very similar both in terms of their significance and

magnitude. In the following interpretation of the results we thus focus on the baseline definition

OfFDit.

Negative and statistically significant estimates of FD; coefficients in models of value
added in export (col. 1) and net exports (col. 2) indicate that FD unambiguously
advances export activity. Clearly, for the average country in the sample, a decrease of
FD; indicator by one standard deviation (approx. 0.37) causes an improvement of value
added in export by 3.6% of GDP and net exports by 1.9% of GDP. Note that applying
Cyclical FD,, provides very similar and still highly statistically significant results for its
impact for export activity (col. 6-7). This then yields strong support for Hypothesis 1a.

The results point that FD significantly strengthens annual GDP growth rate
irrespectively which of its measures we apply. That implies that the favourable effect of
FD on export performance confirmed in Hypothesis 1a outweighs its likely negative
impact on other components of aggregate demand, in particular on consumption. For
the average country in the sample, a decrease of FD; indicator by one standard
deviation accelerates annual GDP growth rate by about 1 percentage point. This then

clearly supports Hypothesis 1b.

Lastly, the estimates indicate that FD significantly and unambiguously improves the
price competitiveness on the domestic labour market. On average, a decrease of FDj
indicator by one standard deviation decelerates growth of labour compensation per

employee by 2.6 percentage points (col. 5). This implies a strong pass-through of ESSC
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reduction into total labour costs. In effect, FD of a considered size accelerates the
employment growth by 1.4 percentage point (col. 4). The results provide clear support
for Hypothesis 1c.

Before we move to the empirical verification of the consecutive hypotheses, we estimate
coefficients of the Eq. 1 using two other estimators, namely DK and GMM (see Table 18).
Application of DK estimator leaves the results unaffected (col. 1-5) in comparison with those
we discussed above. On the other hand, GMM estimator (col. 6-10) returns somewhat higher
estimates of FD effects for export performance, GDP and employment growth. The consistency
of the GMM2S estimator depends however on the validity of the instruments used. To test for
this we applied Hansen’s J-test of overidentifying restrictions. The joint null hypothesis is that
the instruments are uncorrelated with the error term and that the excluded instruments are
correctly excluded from the estimated equation. The test statistics for all equations indicates
that the null hypothesis cannot be rejected””. To sum up, irrespective of the applied estimator
the results yield support for Hypotheses 1a-1¢ and the differences between particular results are

not significant. Because of that in following sections we present the results for FE estimator.

In order to allow comparisons of our results with those from the previous studies, we use
estimates from Table 17 to compute an impact of a decrease of revenue from ESSC by 1% of
GDP and a simultaneous increase of revenue from VAT by 1% of GDP (point estimations based
on mean of variables, see Table 4). It follows that tax shift of 1% of GDP from ESSC to VAT
improves net exports from 1.14 to 1.19% of GDP, and increases VAX from 2.24 to 2.91% of
GDP. The results are comparable to those obtained by Bosca et al. (2013), who find an
improvement in the net exports from 1.4 and 2.8% of GDP. However, they are much weaker
than those of de Mooij and Keen (2012). These authors find increase of the net exports of
between 2.8 and 4.0% of GDP.

' 1t should be stressed that even in this case the GMM estimator may be subject to a weak instrument
problem meaning that the excluded instruments are only weakly correlated with the endogenous
regressors (see Stock et al., 2002). If the assumption that error term has IID distribution is dropped,
relevant weak instruments test is Kleibergen and Paap (2006) Wald rank F statistic. Unfortunately in
analyzed cases critical values for this test are not available.
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Estimation results and implications

The tables 19, 20 and 21 present estimates of the augmented version of the model (Eq. 2) that
we use to examine Hypotheses 2a-2d that relate to non-linear implications of FD for economic

performance.

Results shown in table 19 provide primary support for Hypothesis 2a indicating that positive
impact of FD on export performance is significantly stronger in countries with fixed exchange
rate than those using floating currency regime. Specifically, estimates for FD;*EURO is highly
significant and negative for VAX (col. 1) and the net exports (col. 2). According to the
estimates, one can conclude that in countries with fixed exchange rate an average magnitude of
FD effects for VAX is by a third stronger than among the states using floating currency regime.
The results indicate that this effect is even stronger for net exports. The above findings confirm
main conclusions from the existing literature. However, the results do not prove any significant
influence of Eurozone membership on a magnitude of FD effects for GDP growth rate (col. 3).
One plausible explanation for this finding is that a shift from direct into indirect taxation
increases relative cost of capital and thus leads to a decline of investment expenditures. This
result requires further elaboration. Similarly, estimates of FD; * FURO are not significant for
employment growth rate (col. 4) and compensation per employee (col. 5). This comes as no
surprise since Eurozone membership itself is unlikely to have any impact on labour or wage

adjustments.

According to the further results presented in table 19, trade openness has no statistically
significant effect on the strength at which FD influences VAX, net exports, GDP and
employment growth rates (columns 6-9), as it was assumed in Hypothesis 2b. However, the
results indicate (col. 10,) that high trade openness decreases an impact of FD on curbing of
domestic labour cost pressure (estimate of FD;*OPEN is positive and has opposite sign to 8
coefficient for FDjy). For average country in the sample, an increase of trade openness by one
standard deviation (approx. 36% GDP) causes a decline of compensation per employee growth
rate achieved by fiscal devaluation to fall by a quarter. We see that this may result from an
elevated price competition among countries with the above average exposure to international
trade. Given that total compensation per employee growth rate is likely to be already subdued in
countries highly involved in global value chains due to a high pressure for keeping their prices

under control, one can expect that FD are there followed by a limited slowdown of total labour
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cost. Similarly, the higher trade openness and thus the stronger international price competition,

the weaker pass-through of any increase of direct taxation into total labour costs.

Table 20 yields strong support for Hypothesis 2¢ assuming that wage rigidities stemming from
wage bargaining solutions cause significant non-linear implications of FD;, variable for export
performance and compensation per employee growth rate. Specifically, the estimates indicate
that one unit increase of wage centralisation index or an upshift of the level at which wage
bargaining predominantly takes place by one step diminish a magnitude of effects resulted from
FD; variable for value added in export and net exports by about a fifth. More centralised wage
bargaining or higher level at which they usually take place reduce an impact of FD for
compensation of employee growth rate by a similar amount. This indicates that the stronger
workers’ position in wage negotiation, the weaker impact of FD for advancing export
performance and the more limited fall of labour costs. It appears however that wage bargaining
solutions do not affect at all the magnitude of a shift from direct into indirect taxation for
employment or GDP growth rate. It suggests that at least in the analysed sample wage
negotiation systems that foster high downward wage rigidity stimulate wage pressure and
consequently hamper potentially beneficial impact of a considered tax shift form direct into

indirect taxation for export performance.

The results presented in table 21 strongly confirm Hypothesis 2d pointing that generous
unemployment benefits make unemployed people more reluctant to accept job offers and thus
limit beneficial implications of FD for labour market and economic performance. According to
the estimates, an increase of net unemployment benefit replacement rate by one standard
deviation (approx. 0.16 and 0,12 for single workers and one -earner couple with kids,
respectively) limits a positive impact of FD,, variable for employment growth by one-fifth for
single workers and by one-seventh for one-earner couple with kids. This seems to be a direct
result of a reduced wage decrease following FD. The estimates show that a considered rise of
replacement rate cause a surge of value added in export due to FD to decline by about 10-13%.

Finally, we estimate spatial models based on Eq. 3 in order to verify Hypothesis 3.
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Estimation results and implications

Unfortunately, we are not able to estimate the models for WAGE,, due to frequent gaps in the

data'®.

We start with the model describing performance in international trade, namely the models with
VAX;, and NX, as a dependent variable. The estimates of the spatial autoregressive coefficients
of VAX; (p ) and the spatial lag coefficients (§ and 6 ) are jointly different from zero in both
models, indicating that the non-spatial specification based on Eq. 1 ignores important aspects of
spatial impact. The estimates of § are statistically significant (p-value<0.01), however their
values: -2.986 and -2.926 respectively, are two to three times lower than in the case of non-
spatial specifications. That said, to avoid erroneous conclusions, we focus on the interpretation
of direct and indirect impact (see Table 23) instead of § and § estimates. The estimates of
the direct impact of FD;, amounts to -4.759 and -2.737 and are statistically significant (z-test p-
value<0.01 and <0.1, respectively). Comparison with the estimates of § in a non-spatial model
indicates, that ignoring spatial dependence overestimates the local impact of fiscal devaluations.
The difference between the direct impact and B estimates, which amounts to -1.773 and -
2.429 respectively, may be interpreted as the feedback loop effect of channel C (see Section 5).
The relatively high value of the differences and their statistical significance indicate that reverse
inductions from FD in the i-th country to neighboring countries and back are non-negligible.
Also, the estimates of the indirect impact of FD; variable is significant both statistically (z-test
p-value<0.01) and economically. It means that FD in a given country substantially improves
international trade performance in neighboring countries through spatially induced effects
(channel B). The results point to tight integration among analyzed countries within global value

chains and indicates that ‘cooperative effect’, understood as described in Hypothesis 3 (see

Section 5), strongly dominates ‘competitive effect’ as far as international trade outcomes are

concerned. The scale of the indirect impact may seem surprising (the estimates amount to -
22.320 in case of VAX; and -15.746 in case of NX,), but as argued by LeSage and Fischer
(2008), it cumulates the effect of changes in a particular explanatory variable in one country on
the dependent variable in all neighboring regions. In the analyzed case, it adds up the effect of

FD; on all neighboring countries, which explains the relatively high value of the estimates. To

S STATA procedure used to estimate the models (xsmle) demands balanced panels and the data gaps in Awage
leaves us with too few observations for which all countries are covered.
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confirm that the spatially induced effects are driven by spatially lagged variables and not by a
spatially autocorrelated error term, the hypothesis Hyp: (8 +p 6 =0and y =

p 0 ) has been tested, and it is rejected (chi’ test p-values<0.01) in both models.

Subsequently, we analyze the results for GDP and employment growth. Based on analytical
approach used in previous paragraphs, one can see that the outcomes point to important role of
spatial impact in both models (p , § and @ are jointly different from zero). Similarly, in
both equations spatial effects are better described by SDM and not SEM specification
(Hp:(B +p 6 =0and vy = p 0 rejected for both models). However, analysis of
direct and indirect impact estimates clearly indicates that the source of spatial impact are not
changes in tax revenue structure mirrored in FDj variable, but merely co-movements of
economic cycles. Indeed, in case of FD; variable direct impact estimates in both models are not
statistically different from [ estimates neither in spatial nor in non-spatial specification and
indirect impact estimates are not statistically different from zero. On the other hand, Output
gap;, and Unemp;, changes in a given country exert statistically and economically significant
spatial impact on both GDP and employment growth in neighboring countries. The outcomes
are in line with our assumptions formulated in description of Hypothesis 3: even if ‘competitive
channel’ works and causes that FD undertaken in one country decreases GDP and employment

growth in other countries, its impact is counterbalanced by ‘cooperative channel’ stemming

from integration of analyzed countries in global value chains.

In conclusion, the findings from the empirical part of our research prove that FD strengthens
economic performance not only through advancing export activity, as it was so far pointed in
the empirical literature, but it also boosts GDP momentum and improves labour market
performance. Although we found that favourable effects of FD for export performance are
stronger in countries with fixed exchange rate than those using a floating rate, the findings show
that FD boosts economic performance irrespective of the monetary regime. The findings show
also that a magnitude of effects of FD heavily depends on prevailing wage bargaining settings
and generosity of unemployment benefits what is of great importance from the policymakers’
perspective. Finally, the estimates indicate that ignoring spatial effects in the analysis of the
effects of FD can lead to biased conclusions. We show that ‘cooperative effect’ of unilateral FD,

which is beneficial for neighbouring countries, dominates by far ‘competitive effect’, which
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Estimation results and implications

goes at the expense of other countries’ competitiveness. Thus, FD is not beggar thy neighbour
policy, at least in the EU. FD implemented in one country can benefit other countries, especially

through export channel, provided that they are strongly integrated in global value chains.
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Chapter 7

7. Robustness analysis

In this section, the robustness of the results on various changes in the modeling approach has

been examined.

Firstly, we focus on basic non-spatial models (Equation 1). For the sake of brevity, only the FE
estimates are presented because the results do not differ substantially when the DK estimator is

used.

Part I of the analysis (see Table 26, columns 1- 5*) checks whether exclusion of any country
from the sample affects main results. This allows to verify whether the results are driven by
outliers, i.e. whether the impact of fiscal devaluation in one country is not significantly
stronger/weaker than the average in other country thus strongly weighting on the results. The
estimates remain highly significant, regardless of which country has been excluded and their

dispersion around the full-sample case is reasonably low.

The impact of outliers is analyzed also in part II of robustness check (see Table 25, columns 1-
5), as we remove from the sample 5% of observations with the highest change in FD;, variable
(in absolute terms). The point estimates remain similar to full-sample case and highly
significant, with exception of the model with GDP growth as dependent variable, in which case

the estimates of FD;, is significant only at 10% level.

Subsequently, part III checked whether changing the way fiscal devaluation is measured i.e.
replacing FD;, variable in Equation 1 with two separate variables of ESSC;, and VAT revenues
expressed as a share of GDP, affected obtained results. Using two separate variables instead of
one measure has been proposed in de Mooij and Keen (2012). The results presented in Table 25
(columns 6-10) indicates, that the change makes the impact of fiscal devaluation on GDP
growth (column 3) statistically insignificant. In case of remaining dependent variable (columns
1, 2, 4 and 5) the results seem unaffected by the change (see estimates in Table 17 to compare

the results).

17 Only the point estimates and the t-statistics of § are presented. The remaining estimates are available upon
request.
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Robustness analysis

Next, in part IV and V we enhance the basic specification of Equation 1 with time fixed effects
and the financial crisis dummy'® (and its interaction with FD,). The results presented in Table
24, columns 1-2 show that the impact of fiscal devaluations on VAX; and NX; is significantly
lower than without time fixed effects. On the other hand the impact on remaining dependent
variables seem unaffected by the change (columns 3-5). The outcomes are more intuitive when
interpreted together with the results of introducing crisis dummy into the basic specification
(see Table 24, columns 6-10): the estimates indicate that the impact of fiscal devaluation on

VAX;, and NX; increased significantly after outbreak of the financial crisis.

Secondly, we analyze robustness of the results of spatial models. We focus on specification

described in Equations 4.

In part VI, to evaluate the robustness of the estimated spatial effects to the assumed spatial
dependence structure, Equation 4 (for each out of five dependent variables) have been estimated
using different weight matrix. We replaced driving distance between capital of countries from
the sample with driving time'® in order to capture the quality of infrastructure. The results (see
Table 27) seem unaffected by the change: the direct and indirect impact estimates and their

significance are comparable to those from the baseline specification.

Finally, in part VII we added time fixed-effects to the specifications described by Equation 4.
As presented in Table 28, the change has no substantial impact neither on point estimates nor on

their significance.

In conclusion, the results are robust not only to the choice of different estimators (as shown in
the previous section) but also to exclusion of subset of observations form the sample, changes in
the set of explanatory variables and alternative specifications of the weight matrix. As indicated
in previous sections, the impact of fiscal devaluations on GDP growth seems not robust. Finally,
enhancing basic specifications with time-fixed effects and crisis dummy reveals growing impact

of fiscal devaluations on VAX and NX after the outbreak of the financial crisis.

'8 The variable equals 1 for the years 2008-2014, and 0 for remaining years.
19 Again the Google Distance Matrix API has been used, and the data were gathered on April, 2™ 2017
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Chapter 8
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8. Conclusions

Poor economic performance of peripheral countries of Euro area after the outburst of the GFC
gave birth to the conviction that a member of a monetary union is unable to replace exchange
rate depreciation (devaluation) with other shock absorbers. This conviction is, in light of our

research, an overstatement. We find that FD, understood as a shift from ESSC to VAT, works.

Namely, by decelerating growth of labour compensation per employee, it increases value added
in exports, improves net exports, and accelerates GDP and employment growth. These effects

are both statistically and economically significant.

Importantly, they are stronger in the members of the Euro area than in countries-out. And they
can be further enhanced in a given country, if it shifts towards less coordinated or more

decentralised wage bargaining process, or reduces generosity of unemployment benefits.

Note also that there are favourable spill-overs of those effects into other EU members.
‘Cooperative effect’ of unilateral FD, which is beneficial for neighbouring countries, turns out
to dominate by far, at least in the EU, ‘competitive effect’, which goes at the expense of other
countries’ competitiveness. One can speculate that this dominance can be further increased

through widening a trade co-operation, which monetary union encourages.

These findings are robust to changes in the estimation methods, the sample composition, the set

of explanatory variables and the selection of a spatial weight matrix.

The last finding adds to some well-known advantages of FD over exchange rate depreciation
(devaluation). It is acknowledged that FD has hardly ever been a shock amplifier, which
depreciation (devaluation) can be in an economy over-burdened with debt in foreign currency. It
is also argued that FD can be growth enhancing in the long term, since it results in less
distortionary tax structure, whereas depreciation (devaluation) cannot, as it (at most) masks
competitiveness problems of an economy. Now one can safely state that FD, unlike exchange
rate devaluation, is not beggar thy neighbour policy, at least in the EU. We leave for future

research a problem, whether this applies also to other regions of the global economy.

Obviously, FD has serious shortcomings that we do not challenge. In particular, it requires
policy makers able to identify shock on time and act decisively. Besides, there is a limit to use

FD. VAT cannot be raised indefinitely — for economic, but also legal reasons. In fact, many EU

Narodowy Bank Polski



Conclusions

members, especially outside Euro area, are quite close to the ceiling set in the European law
(and Hungary even breached that ceiling). Thus, FD should be considered only an extraordinary

emergency tool, applied exclusively in response to really severe shocks.
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Tables

Tables

Table 1. The impact of a fiscal devaluation (the average results from general equilibrium models)

Variable Impact Source
Annicchiarico et al. (2014); Bosca et al. 2013; EC (2013); Engler et al. (2017);
Output 0,46% Hohberger and Kraus (2015); Lipinska and von Thadden (2012); Orsini et al.
(2015); Pereira et al. (2014)
Annicchiarico et al. (2014); Bosca et al. (2013); Langot, et al. (2012); Langot, et al.
Employment 0,39% (2014); EC (2013); Bosca et al. (2013); Lipinska and von Thadden (2012); Pereira et
al. (2014)
Effective 0.56% Annicchiarico et al. (2014); Bosca et al. (2013); Engler et al. (2017); Gomes et al.
exchange rate Do (2013); Hohberger and Kraus (2015); Langot et al. (2014)
Net exports 0.67% Bosca et al. (2013); Hohberger and Kraus (2015); Gomes et al. (2013); EC (2013);

Engler et al. (2017); Orsini et al.(2015)

Source: own elaboration

Table 2. The summary of empirical literature

Depende Measurement of
Model Sample nt FD Unit FD impact Source
variable
Import decreases
SVAR Il’g;tsu %(e)llzf(;cl)gl Net Separate parameters  Effective tax by 13,6 % and Franco
model > exports for VAT and ESSC  rates export increases (2013)
quarterly data N
by 8,4 %
Panel data  OECD Revenues as Net exports de Mooij
model with  countries Net Separate parameters a % of GDP; {mDro \?e ment b and
fixed from 1965to  exports for VAT and ESSC  statutory tax 3 412‘ % of GDPy Keen
effects 2009 rates e (2012)
Pooled, EU - 15 A rat.lo. between " Current account
. implicit tax rates .. improvement by ~ Bosca et
cross countries Current . . Implicit tax o
. of social security between 1,4% al.
sectional from 1995to  account o rates
contributions and and 2,8 % of (2013)
data model 2009

consumption

GDP

Source: Own elaboration

20 . . .. L. . .
They measure the effective average tax burden on different types of economic income or activities, i.e. on labour, consumption

and capital, as the ratio between revenue from the tax type under consideration and its (maximum possible) base.
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Tables

Table 3. Coefficient of pairwise correlation of key explanatory variables and ESSC/VAT ratio

Compensation
ESSC/VAT Employment VAX NX/GDP GDP per employee
ESSC/VAT 1.0000
Employment -0.1522%** 1.0000
VAX -0.2186%** 0.1665%** 1.0000
NX/GDP -0.1177%%* 0.1640%**  0.6544%** 1.0000
GDP -0.0995%* 0.5913%**  0.1527%** -0.1256%** 1.0000
Compensation per
employee 0.1047%* 0.0639* -0.0110 -0.2243%%* 0.4097*** 1.0000

** and *** denote 5% and 1% significance level, respectively.

Source: Own calculation

Table 4. Impact of 1 p.p. tax shift from ESSC to VAT on dependent variables (point estimates)

. ESSC gdp and
FD FD cyclical
-V VAT gdp
1 2 3
VAX 205%0% 224w 2,915
NX 1,19%* 1,14%%% 1,19%%%
AGDP 0,69%** 0.66%** 0,67%*
AEmployment 0,927 0,91 %%* 0,98+
AWage 7L ] 0w 2,31

Notes: We compute FD ratios after the tax shift (col. 1-2) based on average values of ESSC/GDP and VAT/GDP and
the coefficient from Eq. 1. Similarly for col. 3, yet with coefficients from part I1I of Robustness check analysis (Table
25)

Source: Own calculation
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Table 7. Descriptive statistics

No

Variables obs. Mean Dev. Minimum Maximum

Value added in export 517 29,61 12,12 0,18 65,80

Net exports 507 0,06 8,25 -21,60 32,70

Gross domestic product 512 2,56 3,57 -14,80 11,90
Employment 526 0,55 2,49 -14,30 9,70

Labour costs 374 4,01 3,95 -7,66 27,49

Fiscal devaluation 529 0,92 0,37 0,23 2,18

Fiscal devaluation (cyclically adjusted) 516 0,93 0,37 0,23 2,13
Output gap 517 -0,17 3,26 -14,69 14,45

Nominal effective exchange rate 540 111,15 114,11 63,03 2132,31
Unemployment rate 496 9,11 424 1,90 27,50
Cyclically adjusted primary balance 514 0,04 2,42 -18,74 20,01
Eurozone membership 540 0,41 0,49 0,00 1,00
Openness of the economy 540 108,14 60,22 37,10 385,40
Centralisation of wage bargaining 488 2,47 1,37 1,00 5,75
The predomil}apt level at which wage 578 2.46 129 1.00 5,00
bargaining takes place
Net replacement rate of unemployment 512 0,54 0.17 0.17 0.85
benefits (single person)
Net replacement rate of unemployment 512 0.61 0.14 0.25 0.92

benefits (family)

Source: Own elaboration
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Table 22. Estimation results: Spatial panel data models: All variables spatially lagged

Dependent vaniable:
VAX NX GDP EMPL
SDM panel with . SDM panel with . SDM panel with . SDM panel with
Specification Non spatial model  all variables Nonspatial = o riables N“::::l"’l all variables N"::::l"‘l all variables
spatially-lagged spatially-lagged spatially-lagged spatially-lagged
" o ‘@ [©)] @ (O] (6) m (8)
0o 9707%** 2.986%+* 5.166%+* 2.926%+ 2.986%+* 2.926%+ 3.980%++ 4073%x+
(-7.66) (-2.80) 392) (-292) (-2.80) (292) (-3.19) (0.83)
- 0103 0.980%+* 040g*=* 0225%+* 0.980%** 0225%+* 0417%%% 0238%+*
Output gap (-1.60) (18.53) (633) (0.03) (18.53) (0.08) (1036) (0.05)
NEER 0.0233%* 20.00514 0.0157*+ 0.032%+* 000514 0.032%+* 20.00210 0.010*
@39 036) @ ©00) 036) ©.00) 019 ©00)
ACAPB 00213 20,0765 00875 0.085 00765 0.085 00235 0,006
037 1357 46 096) 157 096) 068 093
Unem 0.177%* 0.504%%* 0266%+* 0303%+* 0.504%%* 0303%+* 000234 0.103%+
P 2.49) (8.549) (3.61) 0.07) (8.54) 0.07) (:0.06) (0.05)
WD XA -10256%** XA 19217%* NA 3.368%%* XA 2611
@98) (3.64) (0.89) (185)
0099 0.367%= 0.627%* 0313%=*
W Output gap NA o10) NA 015 NA 00) NA o)
0.092+* 0236%+* 0.008*** 0.052*
W NEER NA s NA 009 NA 000) NA 009
0127 0193 0185 0.099
WCAPB NA (0.176) Na ©227) NA 0.037) NA ©.13)
20161 0.194 0.084 0.578%+*
W Unemp NA o) NA 0) NA 00) NA o)
WVAX NA 0.0487% NA NA NA NA NA NA
©.74)
WNX NA NA NA 0197 NA NA NA NA
0.12)
0_522‘ **
W GDP NA NA NA NA NA NA NA
©07)
WEMPL NA NA NA NA NA NA NA 0(?:';)'
N Fe) 116 157 416 78 116 3 116
2 0.149 0338 0313 0342 0.501 0.741 0412 0.507
SDM;;T‘EM NA 1579 NA 5182 NA 44236 NA 52.05
spal (0.000) (0.000) (0.000) (0.000)
SDM vs SEM NA »7 NA 3194 NA 4310 NA 21.82
(0.000) (0.000) (0.000) (0.000)

Notes: The estimated models are: Columns: 1, 3, 5, 7 — panel data models, with no spatially lagged variables, Columns: 2, 4, 6,
8— spatial Durbin models (SDM), with all variables spatially lagged. Each pair of model estimates 4 dependent variables: VAXj,
NX;, GDP;, EMPL;. All models are discussed in Section 5. Variables definitions are reported in Table 6. Presented regressions
were carried out using fixed effects (FE) estimators. The estimation has been carried out on a sample of 27 countries over 1995-
2014. Numbers in parentheses are t-statistics in case of non-spatial models and z-statistics for spatial models. Two bottom rows
contain test statistics and p-values for testing the validity of SDM vs. SEM (Spatial Error Model) and SDM vs. non-spatial model
specification. The tests are presented in Section 5. Stars denote coefficient estimates significance at 1% (**%), 5% (**), 10% (*)

levels.
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Tables

Table 23. Estimation results: Direct, indirect and total effects of spatial estimates

SDM panel with all variables spatially-lagged

Dependent variable:
Specification VAX NX
__ Direct _Indirect Total __ Direct _Indirect Total
(1) (2) (3) (4 (%) “(6)
0 4 750%xx 23078% 7837 2.737* (15.746%%%  _18.483%*x
(1.17) (4.60) (4.59) (1.58) (2.92) (2.47)
. 0.016 0.165 0149 0215%* 0271%* 0.486***
Output gap (0.06) 0.17) 0.18 (0.081) (0.11) (0.09)
0.0294%** 0.190** 0.200%** 0.029%** 0.192%%* 0.200%%+
NEER : . : : : '
(0.01) (0.08) (0.08) (0.01) (0.04) 0450739
CAPE 0.006 0222 0.228 0.084 0.187 0.103
(0.047) (034) (035) (0.06) (0.19) (0.19)
0.208*** 0.099 0.119 0.311%%* 0.120 0.431%*
Unemp
0.07) (034) 0.36 (0.08) (0.20) (0.20)
GDP EMPL
Direct Indirect Total Direct Indirect Total
.4 Ld N ¥ ¥ -
Q) (8) ©® (10) (11 (12)
0 3356+ 1.735 -1.620 4.07g%*> 2.208 -1.870
(0.95) (3.72) (3.75) (0.90) (2.29) @.17)
. 0.673%%* 1411%%x 2.083%%* 0.248 0.467%%* 0.715%%*
it gap (0.05) (0.15) (0.15) (0.05) (0.09) (0.09)
-0.007 0.056 0.049 0.012*+ 0.066* 0.078**
NEER
(0.01) (0.06) (0.07) (0.01) (0.037) (0.04)
CAPE 0.195%** 0252 -0.447 -0.006 0.118 0.112
(0.04) (029) (030) (0.03) ©.17) ©.17)
U 0.175%%* 2.811%%* 2.987%%* 0.177%* 0.684*** 0.507%**
e (0.05) (029) (031) (0.05) ©.17) (0.18)

Notes: The estimated models are spatial Durbin models (SDM), with all variables spatially lagged and they estimate 4 dependent
variables: VAX;, NX;, GDP;, EMPL,. All models are discussed in section 5. Variables definitions are reported in Table 6.
Presented regressions were carried out using fixed effects (FE) estimators for each model. The estimation has been carried out on
a sample of 27 countries over 1995-2014. Direct, indirect and total impact are calculated according to the method proposed by
LeSage and Pace (2009) detailed in section 5. Z-statistics for coefficient estimates are given in parentheses. Stars denote

estimates significance at 1% (***), 5% (**), 10% (*) levels.
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Table 26. Robustness check: excluding countries (one by one)

Dependent variable:
Value added in
export (VAX) NX GDP EMPL ‘WAGE
¢y ‘@ NC) ‘@ NO)]
All comtrics inciuded 707" _5.166%%* 2.986%** 3.980%%% 73914
(-7.66) (3.92) (-2.80) (-5.19) (6.54)
Excluded countries:
Austra _9.568%%* 5.016%%* 3.019%%* 3.975%0% 7.439%
(-752) (3.77) (-2.78) (-5.07) (6.42)
. _9.787%%% 5.071%%% 3.007%%x 4.016%%* 747700
Belgium
757 37 (276 (5.12) (6.49)
Brgata £10.00%** _5.073%%x 3.729%% 4.812%%% 73915
743 (383 332 (-6.03) (6.54)
Croatia -9 707*** -5.263%** -2 B5TH** -3.985%** 7.391%**
(-7.66) (:3.98) (267 (532 (654)
c s -9 582%** -5.895%** -3.408%** -4 124%** 7.391%**
ypru (7.65) (4.46) (3.16) (-5.31) (6.549)
) _9.707%%* 5.166%%* 2.986%** 3.980%%% 7.391%%%
Czech Republic
zech Repn (-7.66) (3.92) (:2.80) (5.19) (6:54)
Eetonia _9.799%%% _5.620%%x 25230 3.885%%% 7.391%
(761 (425) (2.46) (5.18) (654)
Fid -10.15%** _5.799%%% 3.085%%* 4.199%%% 7333w
(-7.89) (-4.45) (-2.84) (-5.36) (6.25)
France _9.869%%* _4.850%0% 2.900%%* 3.961%%% 7.587%x
(758 (:3.60) (265) (5.02) (645)
G -B.775%** -4 64T7*** -2.921%** -4 019%** 7.863%**
ermany (-6.36) (342 (265) (5.05) (6.64)
Greece _9.740%%* _5.520%0x 2816+ 3.83g%0% 73464+
(750) (“4.11) (262 (495) (6.56)
Hun: -8 545%** -4.230%** -3.596%** -4 019%** 5.262%**
ey (-6.39) (3.02) (:3.19) (-4.93) (4.61)
. 1021%%* _5.488%nx 2.707%%x 3.764%0x 7.750%%%
eland (831) (4.18) (259 (5.07) (6.88)
1aly -10.25%%* _5.845%%% 31110 4.109%%* 7.707%
(-7.66) (423) (-2.76) (-5.06) (6.33)
Latvia 9.641%%% _5.543%0% 2.661% 3.617%0% 7.391%%x
(7.46) “42) (255) (481) (6.59)
b _8.888%** 4.816%%* 2.676% 3.775%%% 7.391%%
(737 (-3.61) (2549 (-4.94) (6.54)
Laxembonr -8.767%xx 4.101%0% -3.000%%x 4.030%%* 7.841%%x
& (-6.88) (320) (281) (:5.10) 67)
Malta -9 3g4*** -5.057%** -2 879%** -3.838%** 7.391%**
(753 (385 (2.68) (497 (654)
11.21%%e 6.230%%x 2.880% 4.001%%% 8263+
Netherlands
(-8.50) (4.48) (257 (4.89) 6.79)
Poland -9.433%** -5.118%** -2.935%** -3 711%%* 6.052%**
(-756) (383) (267 (4.79) (5.87)
_9.658%** 515100 305200 4.006%%* 7.400%**
Portugal
® (7.46) (-3.84) (2.84) (-5.16) (6.46)
Romani _9.985%e* 4.735%0% 3.453%0% 4.304%0% 7.391%%
(-7.50) (-3.48) (-3.16) (-5.64) (6.59)
) _9.774%%% 4.370%%x 2.861% 4.076%%* 7.688***
Slovakia
v (739 327 (258 (5.08) (6.64)
Slovesia _9.985%x* 4. 735%0% 3.453%0% _4.304%0% 7.391%%x
(-7.50) (-3.48) (:3.16) (-5.64) (6.54)
Spain -10.56*** -5.758%** -2.611** -3.331%** 7.650%**
P 1.7 (4.07) (226 (4.10) (6.16)
Sweden -9.793%** -5.207%** -2.926*** -3.934%** 7.356%**
157 (:3.88) (270 (5.02) 633)
- _9.707%** 5.166%* 2.986%** 3.980%%% 7.391%
United Kingdom (-7.66) (392 (280 (5.19) (6.54)
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Notes: Panel data models with 5 dependent variables: VAX;, NX;, GDP;, EMPL;, WAGE;. Subsequent rows present estimation
results obtained by excluding given country (one by one) from the sample. Control variables used in the models remain
unchanged: Output gap;,, NEER;, CAPB;, and Unemp,,

All models are discussed in section 5. Variables definitions are reported in Table 6. Presented regressions were carried out using
fixed effects (FE) estimators for each model. The estimation has been carried out on a sample of 27 countries over 1995-2014
Numbers in parenthesis are t-statistics , stars denote coefficient estimates significance at 1%(***), 5%(**) and 10%(*) levels.
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