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Abstract

This paper develops a multi-country post-Kaleckian model that incorporates the role of the
government. One key novelty of the model is that it integrates cross-country effects of both
changes in income distribution and fiscal policy. The model is used to estimate econometrically
the effects of income distribution and fiscal policy on the components of aggregate demand and
the budget balance in EU15 countries. The results show that a simultaneous increase in the
wage share in all EU15 countries would increase demand and the primary budget balance in all
countries. A simultaneous increase in government spending turns out to boost economic activity
in all the EU15 countries, indicating the positive economic effects of expansionary fiscal policy.
Moreover, a progressive tax policy that would be implemented simultaneously at the EU level

would lead to an increase in output in all countries.
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1. Introduction

The outbreak of the Great Recession and the sluggish growth in the aftermath in most
European countries has rekindled interest in the effect of fiscal policy on economic activity, as
evidenced in the vast literature on fiscal multiplier effects (Blanchard and Leigh, 2013; Gechert,
2015). Although it has been shown that austerity policies have negative effects on output and
private investment, contributing to the prolonged stagnation in Europe, fiscal contraction
continues to be the dominant European strategy in the post-crisis era.

At the same time, inequality has increased significantly since the 1980s in all the major
developed and developing countries with a simultaneous fall in the share of labour income in
national income and a rise in top income shares (Stockhammer, 2017). The negative impact of
inequality on growth has been well evidenced in empirical research based on both supply-side
growth models (Barro, 2000; Daudey and Garcia-Penalosa, 2007; Berg et al., 2012) and post-
Keynesian demand-led growth models (Naastepad and Storm, 2006; Hein and Vogel, 2008;
Stockhammer et al., 2009; Onaran and Galanis, 2014; Onaran and Obst, 2016).

However, the combined effects of fiscal policy and income distribution on economic activity
and fiscal performance have not yet been empirically investigated in the context of models with
demand-led output. So far, these models, most of which place particular emphasis on functional
income distribution, have been used to explore various effects of fiscal policy at a theoretical
level. In particular, within a closed economy framework, Blecker (2002:129-141), Mott and
Slattery (1994) and Palley (2014) have focused on the interactions between tax policies, output
and income distribution. Mott and Slattery (1994) have studied the effects of taxes on income
distribution and output, paying particular attention to the role of tax shifting, while Blecker
(2002:129-141) and Palley (2014) have analysed how different tax rates on labour and capital
income affect whether the growth regime of an economy is wage-led or profit-led. You and
Dutt (1996), Zezza and Dos Santos (2004), Palley (2013), Ryoo and Skott (2013), Allain
(2015), Hein (2016), Kapeller et al. (2017), Ko (2018) and Ribeiro and Lima (2018) have
studied the effects of aggregate government expenditure on various macroeconomic variables,
such as output, capital accumulation and public debt. In similar lines, Commendatore et al.
(2011), Seguino (2012), Dutt (2013), Tavani and Zamparelli (2017) have focused on the effects
of different types of government expenditure. Yoshida and Asada (2007), Charpe et al. (2011)
and Nikolaidi (2014) have analysed the role of counter-cyclical fiscal policy, focusing on its
positive stabilising effects.

Within an open economy framework, Blecker (1999; 2002:141-145) and Greenwood-
Nimmo (2014) have analysed the various interactions between government spending, taxation
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and income distribution. However, these models do not consider the cross-country spill over
effects of the joint effects of income distribution and fiscal policy. Thus, they do not permit a
more integrated approach to the way that government spending, taxation and income
distribution interact when trade relationships are incorporated in the analysis.

The novelty of this paper is twofold. First, we develop a post-Kaleckian theoretical model
that incorporates the role of the government within an open economy context. The model moves
beyond the above-mentioned literature because it is a multi-country model that allows the
analysis of the interactions between countries. Second, we use this model in order to estimate
econometrically the effects of income distribution and fiscal policy on the components of
aggregate demand (AD) for each of the EU15 countries.® We calculate a Europe-wide multiplier
based on the responses of each country to changes in not only domestic but also other European
countries’ income distribution, taxation and government spending. Hence, we move beyond
Onaran and Galanis (2014) and Onaran and Obst (2016) who presented the impact of
simultaneous changes in income distribution in the G20 and the EU15, but did not incorporate
the impact of public spending and taxes. From a policy perspective, the analysis of the paper
can guide the development of a fiscal and wage policies conducive to higher economic activity
in the short run.

The rest of the paper is organised as follows. Section 2 outlines the theoretical model. Section
3 presents the data and describes the estimation methodology. Section 4 presents the estimation
results. Section 5 examines the effects of wage and fiscal policies on output, private investment
and the primary budget balance. Moreover, it compares the effects when policies are
implemented in one country in isolation versus the case in which policies are implemented

simultaneously in all countries. Finally, section 6 summarises and concludes.

2. A post-Keynesian/post-Kaleckian macro model with government

2.1 Structure of the model

Our multi-country model for the EU15 countries is based on the post-Kaleckian framework (see
Bhaduri and Marglin, 1990). We integrate fiscal policy (tax rates and government expenditure)
into the private sector open economy model presented in Onaran and Galanis (2014) and Onaran
and Obst (2016) and formalise the effects of a change in the profit share and fiscal policy by
means of analysing the country-level effects on private aggregated demand: consumption,
investment, exports and imports. We then simulate European interactions through integrating

the effects of a change in income distribution as well as fiscal policy of other EU15 countries.



Our model is designed to capture short-run effects. This implies that we abstract from
endogenous changes in income shares, labour productivity and capital stock as well as from the
dynamic stock-flow interaction between public debt, private financial assets/liabilities and
economic activity. The incorporation of these issues would require the development of a much
more complicated model, which moves beyond the scope of the current paper. Compared to a
more complicated long-run model, the main advantage of our relatively simple short-run model
is that, as will be shown below, it permits us to identify the exact channels through which wage
and fiscal policy affect aggregate demand.

Consumption (C) is given by:

log C = ¢y + ¢, log(1 -t )R + ¢, (log(1 —t, )W +log$) 1)

where R denotes profits, W stands for wages, t,- denotes the tax rate on capital income, t,,
stands for the tax rate on labour income and S denotes the social transfers in cash. Note that
after-tax profits are equal to R’ = (1 —t,)R and after-tax wages are given by W' =
(1 —t,)W. Compared to Onaran and Obst (2016), consumption function (1) has two new
features: first, it includes tax rates on capital income and tax rates on labour income; second, it
incorporates social transfers, which augment the disposable income of households. Previous
demand-led growth models have used consumption functions with different tax rates on wage
income and capital income (see e.g. Mott and Slattery, 1994; You and Dutt, 1996; Blecker,
2002; Palley, 2014; Ko, 2018; Ribeiro and Lima, 2018). However, the consumption functions
in these models do not include social transfers. We hypothesise that a more progressive tax
system (which in this paper is captured by an increase in taxes on capital and a decrease in taxes
on labour) supports a wage-led economic regime, whereas a more regressive tax system would
boost economic activity in a profit-led regime.

Private investment (1) is modelled based on the following specification:

logl = i, +i,logY, +i;log(1 -t )m+islogG + i,r (@)

where ia is autonomous investment and captures the effects of ‘animal spirits’, ¥, =Y — G
denotes private demand, defined as GDP (Y) minus the government expenditure that is part of
GDP (@), m denotes the profit share and r is the interest rate. Note that the after-tax profit share
is equal to @’ = (1 — t,)m. This specification implies that private investment is affected by
four factors. First, a higher level of aggregate demand is assumed to increase private investment.
This is a standard assumption in the related empirical literature (e.g. Hein and Vogel, 2008;
Stockhammer et al., 2009; Onaran and Galanis, 2014). Second, in line with the post-Kaleckian
literature that draws on Bhaduri and Margin (1990), investment depends on the profit share,

(e.g. You and Dutt, 1996; Hein, 2007; Hein and Vogel, 2008; Stockhammer et al., 2009;
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Seguino, 2012; Onaran and Galanis, 2014; Onaran and Obst, 2016). We assume that firms
consider after-tax profits in making investment decisions as widely assumed in the literature
(e.g. You and Dutt, 1996; Blecker, 2002; Seguino, 2012).

Third, following Kapeller et al. (2017), private investment is assumed to be positively
affected by total government spending. As explained below, this allows us to examine potential
crowding-in effects that might stem from the fact that government expenditure can improve
business environment.? Fourth, we include the impact of interest rate on investment in order to
take into account the negative impact that the cost of borrowing might have on investment (see
also Taylor, 1985; Onaran and Galanis, 2014; Onaran and Obst, 2016). Based on the above, in
the empirical estimations we overall expect i), >0, i, > 0, iy > 0and i <O0.

Our investment function assumes that investment spending depends on the profit share. An
alternative assumption would be to postulate that investment relies on the profit rate (e.g.
Rowthorn, 1981; Dutt, 1984; Taylor, 1985; van Treeck, 2009; Carvalho and Rezai, 2016;
Tavani and Zampareli, 2017). However, this would increase the sensitivity of investment to
changes in capacity utilisation, relative to changes in profitability: Bhaduri and Marglin (1990)
have argued that since the profit rate can be decomposed into capacity utilisation and the profit
share, the inclusion of both variables in the investment function would account for the impact
of capacity utilisation on investment twice. Moreover, as shown by Blecker (2002), the
inclusion of the profit rate instead of the profit share in the investment function would increase
the possibility of obtaining a wage-led demand regime. In our case, we prefer to use a
specification that does not reduce the possibility of obtaining a profit-led demand regime.
However, this does not mean that the post-Kaleckian investment function is necessarily superior
to an investment function that would use the profit rate as an independent variable. For example,
it could be argued that in practice firms make their investment decisions based on the profit
rate.

In order to integrate the effects of expansionary fiscal policy on demand in the EU15 we

define government expenditure as a fraction of GDP:*

G =K,Y 3)
The total primary government expenditure (G;,;) is equal to:
Giot =G+ S 4)
Taxes (T) are given by:
T =t,W+t.R+t.C (5)

where t,. is the tax rate on consumption.

The primary budget balance of the government sector (PB) is:



PB =T — Got (6)

GDRP is given by:

Y=C+I1+G+NX (7
where net exports (NX) is equal to exports (X) minus imports (M).

We model the effects of distribution on net exports using a stepwise approach that follows
Stockhammer et al. (2009), Onaran et al. (2011), and Onaran and Galanis (2014). We extend
the specification of domestic and export prices by including tax rate on consumption at home
and abroad. Domestic prices (P) and export prices (P,) are determined as follows:

logP = po + puic log(ulc) + peclog(l + tc) + pmloghy (@)
logPy = Pxo + Prxurclog(ulc) + peglog(l + ter) + pamloghy (9)
where ulc denotes nominal unit labour costs, P,, stands for import prices and ¢, denotes
tax rate on consumption abroad. Compared to Onaran and Obst (2016), we have taken into
account that the tax rate on consumption might increase domestic and export prices.
Exports are given by:
logX = x¢ + Xpxmlog(Pc/Pr) + xyrwloglry, + xc.logE (10)

where Y, is the GDP of the rest of the world and E is the exchange rate. Exports are a
function of relative prices of exports to imports, the GDP of the rest of the world and exchange
rate.

Imports are equal to:
logM = my + my,pmlog(P/Py) + mylogY, + mylogG + m.logE (11)
Imports depend on domestic prices relative to import prices, the exchange rate and

aggregate demand in which we include separately Y;, and G (Palley, 2009).

2.2 Effects of a change in the profit share and fiscal policy on aggregate demand, private

investment and primary budget balance

The model presented above can be deployed to study the short-run effects of a change in profit
share () and fiscal policy on aggregate demand, private investment and primary budget balance
as a ratio to output (the algebraic details are reported in Appendix A). An increase in « has both
first-round and second-round (post-multiplier) effects on aggregate demand as illustrated in
Figure 1 and Figure 2. An increase in 7 tends to reduce consumption since the propensity to
consume out of wages is expected to be higher than the propensity to consume out of profits.

Investment is positively affected since an increase in m raises the expected profitability and the



availability of internal finance for a given capacity utilisation. Net exports tend to increase since
the export and domestic prices decline because of the reduction in the unit labour cost caused
by the increase in 7. These are the first-round effects (see Figure 1). If the positive effects on
demand prevail over the negative ones, we have a profit-led demand regime. In the opposite
case, the demand regime is wage-led.
Figure 1

At a second stage, the change in output, that stems from the rise in m, influences the
components of demand through the multiplier effects. In Figure 2, we illustrate these multiplier
effects when an exogenous shock leads to a rise in output (these channels work in the opposite
direction if the shock leads to a decline in output, i.e. in a wage-led demand regime). When we
have a profit-led demand regime, an increase in  increases output which in turn (i) increases
consumption since households’ disposable income goes up, (ii) increases private investment
since the sales of firms go up, (iii) decreases net exports since higher output might induce firms
and the government to buy more goods and services from foreign countries and (iv) increases
government expenditure since government spending is proportional to output.

Figure 2

Regarding the effects of = on the primary budget balance-to-GDP ratio, we also have both
first-round and second-round effects. In the first-round an increase in r leads to an increase in
the revenues collected from taxes on capital income and a decrease in revenues collected from
taxes on consumption and wage income. At a second stage (and in a profit-led demand regime),
the rise in r causes an increase in output that increases both government spending and tax
revenues since both of them are a positive function of output. Hence, the overall effects on the
primary balance are ambiguous.

Furthermore, we focus on the effects of the following changes in fiscal policy: (i) an increase

in government expenditure-to-GDP ratio (x), (ii) an increase in the tax rate on capital income
(t,), (iii) a decrease in tax rate on labour income (t,,) and (iv) a combination of a progressive
tax policy based on a fall in the tax rate on wages and an increase in the tax rate on profits.

The increase in government spending is captured by a rise in k. The related channels are
shown in Figure 3. At a first stage, the increase in k, leads to lower net exports since the
government may buy goods and services from abroad.> A rise in k, has a positive effect on
private investment since it increases the sales of firms and might improve the business
environment. However, since the rise in k, stimulates output, we also have second-round
effects on aggregate demand as already shown in Figure 2.

Figure 3



We now turn to the effects of tax policies as shown in Figure 4. An increase in t, affects
consumption and investment directly. Consumption decreases since after-tax profits decline.
Investment is adversely affected by lower after-tax profits. Overall, the increase in t,. negatively
affects aggregate demand. The effect of a higher in ¢, on primary budget balance is ambiguous
since there is a decrease in the revenues collected from taxes and a simultaneous decrease in
government expenditure. Similar channels apply when t,,, decreases. When an increase in t,. is
combined with a decrease in t,,, the overall effects on consumption and investment are
ambiguous.
Figure 4

All the effects mentioned above refer only to changes that are implemented in countries
individually. However, drawing on Onaran and Obst (2016), our model can be applied to
analyse the effects associated with changes that take place simultaneously in the EU countries.
This is particularly important because of the high integration of the European economies. The

related calculations are reported in Appendix B.

3. Data and estimation methodology

The data used in the econometric estimation refers to EU15 countries and mostly comes from
the annual macro-economic database of the European Commission (AMECO) and the OECD
national accounts, in most cases for the period between 1960 and 2013. The tax rates are based
on Eurostat data for most countries for the period of 1965-2012. For the estimation of our
investment function we use the real long-term interest rate that captures the cost of borrowing
for the government. Although the proper interest rate is the lending interest rate of firms (which
refers to firms’ access to credit), there is a lack of sufficiently long time series data for this
variable. Therefore, we have used instead the real long-term interest rate, which is a good proxy
of the firm lending interest rate (we have found that the correlation between the two interest
rates is high in the vast majority of the countries).® The definitions of all variables and sources
can be found in Appendix C.’

In our econometric estimations, we focus only on the components of government
expenditure that are part of GDP. These are the gross capital formation (I,), the individual
consumption expenditure (G;), and the collective consumption expenditure (G.) of the general
government. On average, G;, G. and I, constitute roughly 50 per cent of total government
expenditure in our sample. An important part of the remaining government expenditures are
social transfers in cash. These have been included in our theoretical model (see section 2) but

not in our empirical estimations due to limited data availability (e.g. social benefits in cash start
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only in 1995 for most EU15 countries). Moreover, in our econometric estimations we include
only the tax revenues, which are the biggest part of government revenues, leaving aside other
revenue streams such as property income or national insurance payments.

Despite the fact that our model is a short-run one, we need to rely on long time-series in
order to estimate our parameters in a statistically credible way. However, it is important to point
out that these estimates capture the average behaviour of the economies in the period under
investigation. For example, if an economy appears to be wage-led based on the parameter
estimations for the whole period, this does not necessarily mean that this has been the case for
all the sub-periods. As pointed out by Nikiforos (2016), there might have been sub-periods in
which the economies have been profit-led and other sub-periods whereby the economies have
been wage-led. However, if our estimated coefficients imply that an economy is wage-led for
the whole period, this implies that this economy has been on average wage-led in the period
under investigation and this is the best estimation that we can use for our short-run parameters.

We estimate separate single equations for consumption, investment, exports, imports,
domestic prices and export prices. We choose the single equation approach (SEA) because it
allows a clearer interpretation of the results and permits us to deal with the fact that the time
period of our sample is quite short. However, the main limitation of the SEA approach is that it
might introduce some bias resulting from endogeneity issues, which might arise from the fact
that the wage share and the government expenditure-to-GDP ratio are arguably a function of
output. These could be tackled by using a VAR or an instrumental variable method. However,
as discussed in Onaran and Obst (2016), these methods have their own limitations. Most
importantly, it is necessary to have a large number of observations, which is not the case in our
sample. Hence, we have chosen to use a SEA approach, which is also in line with the fact that
our model is a short-run one, and we have reasonably assumed that the time lag of the impact
of output on distribution and government expenditure is longer than one year.

Unit root tests suggest that most of our variables are integrated of order one.® The profit
share is stationary in Greece, Spain, Sweden and the UK. Hence, we use this variable in its level
in these countries. We first estimate error-correction models (ECM). If no cointegration is
found, the equations are estimated in differences. We start with general specifications and only
keep those variables, which are statistically significant. In order to test for autocorrelation we
use the Breusch-Godfrey test. In the case of autocorrelation, either we keep the lagged
dependent variable or add an AR(1) term. As outlined in Onaran and Obst (2016), we derive
the long-term coefficients (elasticities) using two different methods depending on whether there

is a short-run (differenced form) or a long-run relationship (ECM) among the variables.



4. Estimation results
The estimation results for our consumption function (equation 1) are given in Table 1. The
hypothesis that the marginal propensity to consume (MPC) out of profit income is larger than
the propensity to consume out of wage income is confirmed in all countries.
Table 1
Table 2 presents the effects on private investment based on equation (2). We find strong and
significant accelerator effects of private demand on private investment in all countries.
Regarding the after-tax profit share, the effects are more varied. The profit share has no
statistically significant effect in 10 countries: Austria, Belgium, Denmark, Finland, Germany,
Greece, Luxemburg, Portugal, Spain and the UK.® In these cases, the effects are treated as zero
when we calculate the total effects on excess demand. There is a positive statistically significant
effect of government expenditure in 7 EU countries: Denmark, Finland, Germany, Greece,
Ireland, the Netherlands, and Portugal. There are only two countries (Belgium and France)
where the effects of government expenditure on private investment are negative.'® We find
significant negative effects of an increase in long-term interest rate on private investment in
only two countries: Denmark and Sweden.
Table 2
The estimation results for domestic prices, export prices, exports, and imports are reported
in Tables 3 to 6. The results are broadly in line with our expectations; however, there are no
significant effects of export prices relative to import prices on exports in Belgium, Ireland,
Luxembourg, the Netherlands and Portugal. We also find no statistically significant effects of
domestic prices relative to import prices on imports in Denmark, Finland, Germany, Greece,
Luxembourg, and the UK. An increase in government expenditure leads to an increase in
imports in 6 countries: Belgium, Germany, Ireland, Portugal, Sweden, and the UK. Regarding
the tax rate on consumption, we find statistically significant effects on domestic prices in 7
countries: Finland, Ireland, Italy, Portugal, Spain, Sweden, and the UK. Concerning export
prices, we find statistically significant effects in only 3 countries: Denmark, Germany and Italy.
Table 3
Table 4
Table 5
Table 6
We have run a series of robustness checks for consumption and investment estimations.

For consumption, we have checked the robustness of our results using different sample sizes:
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1960-2007; 1980-2007; 1980-2012. Our results are robust except for Spain. Here, we find either
insignificant or perverse effects of profit income on consumption for the full sample, which is
at odds with our previous estimations and the empirical literature (Onaran and Obst, 2016).%2
Hence, we have kept the full sample for all EU15 countries, but Spain, where estimation is
based on the pre-crisis period. In the case of investment, the results are robust if we estimate
specification 2 for the pre-crisis period of 1960-2007.

5. Effects of wage and fiscal policies

Using our econometric estimations, we simulate the effects of a 1%-point decrease in the
profit share (7r) on aggregate demand, private investment, and primary budget balance (policy
1; see Appendices A and B for details). We consider both the case in which this decrease takes
place only in one country individually and the case in which the profit share decreases in all
countries in the EU15 simultaneously.

Table 7 presents the results. Column A reports how excess demand changes as a response to
an individual decline in the profit share of a country, which is the sum of the partial effects of
the profit share on consumption, investment, government expenditure and net exports as a ratio
to GDP. These partial effects are presented in Appendix D (note that the government
expenditure/GDP does not change when m declines). Three points are worth mentioning. First,
in the majority of countries the positive partial effects of a decrease in = on consumption are
higher in comparison with the results presented in Onaran and Obst (2016). This is explained
by the incorporation of tax rates in the model, which tends to increase the differences in the
propensities to consume out of wages and profits. Second, the partial effect on investment of
an increase in m is either positive or statistically insignificant. Third, all countries exhibit a
wage-led demand regime. Interestingly, incorporating the effects of = on net exports does not
change the nature of the demand regime compared to the domestic demand regime.

Table 7

Column B reports the multipliers, which capture the second-round effects of the change in
demand induced by the decline in . With the exception of Belgium and Luxemburg, the
multipliers are above one and range between 1.13 (lreland) and 4.84 (Netherlands).® In
comparison to the multipliers estimated in Onaran and Obst (2016), where fiscal policy was not
taken into account, the multipliers reported in Table 7 are higher for all countries. Note that the
incorporation of fiscal policy tends to increase the multiplier because a rise in output increases

G (since kg is fixed) and private investment. However, it also tends to decrease the multiplier

because a rise in G increases imports.
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Column C shows the effects of a 1%-point fall in = on demand and output after the multiplier
effects. The countries in which the positive demand effects of a decline in 7z are strongest are
Greece, Spain and Germany.

Most importantly, when the decline in 7 takes place in all countries simultaneously (Column
G), the growth effects are reinforced. Overall, a simultaneous decline in the profit share in all
countries leads to an increase in the EU15 GDP by 1.41%.%4

Column D refers to private investment. A 1% fall in = improves private investment in the
majority of EU15 countries (with the exception of Ireland and Italy). When this fall takes place
in all countries simultaneously (Column H), private investment improves in all countries but
Ireland. On average, private investment in the EU15 increases by 0.36%-points as a ratio to
GDP.

Afall in 7 leads to an improvement in the primary budget balance (as a proportion of output)
in all countries (Column E) except the UK. Since the EU15 countries exhibit a wage-led regime,
a fall in m leads to a collection of more tax revenues (both directly and indirectly) that is
guantitatively more significant than the increase in government expenditure. This holds because
the government is able to collect more taxes from higher consumption expenditure and higher
wage income. In the UK there is a deterioration in the primary budget balance because there is
a large drop in tax revenues from capital income that is not counterbalanced by the increase in
tax revenues from wage income and consumption.

The positive effects of = on the primary budget balance are reinforced when m declines
simultaneously in all countries (Column I). A 1%-point simultaneous fall in 7 leads to an
improvement in the primary budget balance of all countries (including the UK) due to the fact
an increase in the wage share has positive effects on GDP. The effects range from 0.02%-points
(UK) to 0.6%-points (Spain).

Finally, we analyse the extent to which a wage stimulus in the EU15 countries would exert
price effects. Prices increase by roughly 1.3% following an isolated decline in by 1%-point
(Column F) and by 1.5% if m declines simultaneously in all countries (Column J). Hence, the
rise in prices because of a wage stimulus is quite moderate.

We now turn to the effects of fiscal policy. Policy 2 captures the increase in the government
expenditure-to-GDP ratio (k) by 1%-point. The effects of this policy are presented in Table 8.
An increase in k, in each country individually increases GDP significantly. As shown in
Column C, the effect ranges from roughly 0.01% (Belgium) to 8.83% (Netherlands). The effects

become much more positive when all countries increase government expenditures
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simultaneously (Column F). This is due to high cross-country spill-over effects.’> Overall, the
EU15 GDP increases by 3.29%.
Table 8

An increase in government expenditure also leads to a rise in private investment in all
countries apart from Belgium and France where the direct effects of government spending on
investment are negative (Column D). Again, the effect is stronger when fiscal policy is
implemented in coordination as opposed to the case in which it is implemented in isolation.
This is the reason why a simultaneous fiscal expansion increases investment in France despite
the fact that the direct effect of government spending on investment is negative (Column G).
However, as shown in Column E, a 1%-point increase in k, leads to a deterioration of the
primary budget in almost all countries (the only exception is the Netherlands in which the
multiplier is high). The reduction ranges from 0.38%-points (Finland) to 0.99%-points
(Belgium). This reduction is, however, lower when government spending increases in all
countries simultaneously (see Column H). In the Netherlands the budget balance improves by
0.63%-points.

Policy 3 refers to a 1%-point increase in the tax rate on capital income (t,.). Its effects are
reported in Table 9. As a result of an isolated rise in t,, output decreases in all countries
(Column C). This reduction is slightly stronger when t, increases simultaneously in all
countries. Overall, EU15 GDP would decrease by 0.31% (Column F). As expected, a higher ¢,
reduces consumption and private investment and improves the primary budget balance (see
Columns G and H).

Table 9

Table 10 shows the effects of policy 4, which captures a 1%-point decrease in tax rate on
labour income (t,,). This policy has a significant positive effect on consumption, which leads
to both higher output and private investment. When it is implemented simultaneously in all
countries, it causes, on average, an increase in the EU15 GDP by 1.53% (Column F) and an
increase in the EUL5 private investment by 0.44%-points (Column G). Interestingly, the
primary budget balance improves as a result of policy 4 (Columns E and H). The strong positive
effects on consumption result in a significant increase in the revenues that come from the
taxation of consumption. This counterbalances the decrease in the taxes on labour.

Table 10

Table 11 presents the effects of a progressive tax policy (Policy 5) based on a combination
of a 1%-point increase in the tax rate on profits (Policy 3) and a 1 %-point fall in the tax rate
on wages (Policy 4). The positive effects of a fall in the tax rate on labour income on
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consumption outweigh the negative effects of a rise in the tax rate on capital income on
consumption as well as private investment. All countries experience positive effects with values
ranging between 0.43% (Ireland) and 3.44% (Netherlands). Overall, EU15 GDP increases by
1.22% (Column F).

Table 11
6. Conclusion

This paper constructed a short-run empirical post-Kaleckian model for EU15 countries and
the results were used to examine the effects of wage and fiscal policies on aggregate demand,
investment and budget balance.

The empirical analysis has shown that a simultaneous decline in the wage share in a highly
integrated European economy leads to a decline in economic activity. There is room to stimulate
demand in an economic climate of sluggish demand: a 1%-point simultaneous increase in the
wage share at the European level could lead to an increase in EU15 GDP by 1.41%.

The negative effects of a fall in the wage share on consumption overpower the positive
effects on investment in 15 European countries. When considering after-tax income, the
differences in marginal propensity to consume out of wage versus profit income are
significantly larger in the majority of the EU15 countries, compared to the previous empirical
literature. Moreover, the general breakdown of the profit-investment nexus becomes even more
apparent, when investment is estimated as a function of after-tax profits. Hence, domestic
demand is clearly wage-led in the EU15. Interestingly, integrating the foreign sector does not
lead to a change in the impact of distribution on demand since domestic demand is strongly
wage-led. Therefore, in isolation, without the international spill-over effects, we find all
countries to be wage-led.

The fiscal expansion has beneficial effects on aggregate demand in all EU15 countries and
leads to higher private investment in almost all of them. In addition, the hypothesis that a more
progressive tax system (e.g. a redistributive tax policy based on a 1%-point fall in the tax rate
on wages and a 1%-point increase in the tax rate on capital) potentially stimulates demand is
confirmed by our empirical estimations. The positive effects of a reduction of the tax rate on
wages significantly induce consumption and thus outweigh the negative effects on investment
spending (and consumption demand) due to an increase in the taxation of profit income.

As an outcome of a wage-led recovery scenario, the majority of the countries would
experience increasing prices but by well below 2%. This implies that if the inflation rate were
initially close to 0%, a wage stimulus in the EU15 would not lead to an inflation rate higher
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than the ECB target inflation rate of 2%. In fact, it would help keep the European economy
away from deflation.

Drawing on our results, it could be argued that a policy mix that would combine a pro-
labour wage policy, an increase in government spending and a more progressive tax system
would increase output in the EU15 countries significantly. Due to the positive spill-over effects
on demand, this effect would be even more significant if this policy mix would be implemented
in a coordinated fashion across Europe. Furthermore, it is very likely that such a policy mix
would improve the primary budget balance because of the positive effects of higher economic
activity on tax revenues.

The econometrically estimated model in this paper has been kept quite simple to illuminate
the key channels through which income distribution and fiscal policy interact in a demand-led
economy. Future extensions of the model could move beyond the short-run nature of our
analysis by incorporating the long-run dynamics of labour productivity, capital accumulation,
private debt, employment and public debt. In addition, future empirical research could
investigate how the combination of wage and fiscal policy could be used to achieve social and

environmental targets, such as gender equality and low carbon emissions.
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Figure 1. First-round effects of an increase in the profit share

After-tax profits T
After-tax wages

Consumption J,

Profit share

After-tax profit share T

Investment

Export prices

Exports T

Domestic prices

Imports

19



Figure 2. Second-round (multiplier) effects of an increase in output caused by an exogenous
shock
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Figure 3. First-round effects of an increase in government expenditure-to-GDP ratio
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Figure 4. First-round effects of a combined increase in the tax rate on capital income and a

decrease in the tax rate on labour income
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Table 1. Consumption: dependent variable dlog C (equation 1)

c dlog(1-t ,)R dlog(1-t , )W dlog(C .,) AR 1 DW R ? Sample

A 0.010 0.113 0.588 2.073 0.544 1971-2012
(3.760) *** (3.792) *** (5.950) ***

B 0.015 0.094 0.289 1.638 0.339 1971-2012
(5.795) *** (2.152) ** (4.071) ***

DK 0.007 0.087 0.519 1.668 0.211 1971-2011
(1.434) (1.987) ** (3.089) ***

FIN 0.017 0.106 0.439 1.814 0.553 1966-2012
(5.386) *** (4.455) *** (6.445) ***

F 0.014 0.086 0.515 1.608 0.535 1971-2012
(6.307) *** (3.100) *** (5.802) ***

D 0.005 0.067 0.381 0.419 1.810 0.634 1966-2012
(1.576) (1.731) * (3.711) .***  (3.726) ***

GR 0.018 0.190 0.399 0.375 1.957 0.735 1972-2013
(3.396) *** (3.902) *** (5.619) *** (2.102) **

IRL 0.011 0.129 0.457 1.989 0.472 1971-2012
(2.036) ** (3.110) *** (5.058) ***

| 0.014 0.112 0.311 0.568 1.890 0.657 1972-2012
(2.867) ** (4.810) *** (3.596) *** (3.855) ***

L 0.016 0.103 0.350 1.741 0.350 1961-2013
(4.087) *** (3.451) *** (4.920) ***

NL 0.000 0.095 0.338 0.519 1.921 0.668 1971-2012
-(0.040) (3.340) *** (3.673) *** (4.878) ***

P 0.018 0.089 0.574 1.821 0.591 1971-2012
(4.495) *** (5.287) *** (6.867) ***

E 0.009 0.072 0.753 2.449 0.847 1961-2007
(3.510) *** (2.136) ** (15.132) ***

S 0.010 0.019 0.236 0.258 1.865 0.282 1962-2012
(2.640) ** (0.666) (2.701) *** (1.924) *

UK 0.011 0.072 0.626 0.310 2.038 0.682 1967-2012
(3.268) *** (4.288) *** (6.761) *** (2.051) **

Note: t-statistics are reported in the parentheses, *, **, and *** stand for 10%, 5%, and 1% significance levels respectively. Since there are no data for tax rate on capital income
in Luxemburg, the regression for this country is estimated based on the pre-tax income. A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR
= Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal, E = Spain, S = Sweden, UK = United Kingdom

23



Table 2. Private investment: dependent variable dlog I (equation 2)

c dlog(1-tr)m,_y dlog(1-tr)m, log(1-tr)m, log(1-tr)m,; dlogYp,  dlog¥p,, dlogl,, dlogG, dlogG,_, dr,4 logl,y  log¥p,_, logG,_; (AR1) DW R2  Sample

A 0017 0.107 1512 1.955 0.541 1962-2013
-(2.188) ** (1.193) (7.469) ***

B 0312 -0.006 1914 0.264 -0.208 0.339 -0.158 2.024 0.686 1962-2013
-(3.458) *** -(0.078) (8.323) *** (2.881) *+* -(3.288) *  (3.205) *** -(1.931) *

DK -0.024 0.094 2.286 0.648 -0.507 -0.007 2.056 0.760 1963-2013
-(2.270) ** (1L112) (10.542) ** (2.028) = -(L787) * -(1.946) **

FIN -0.321 0.087 0.324 1148 1211 -0.363 0.324 1833 0.490 1962-2013
-(2.360) ** (0.915) (3.420) ***  (5.049) *+* (2.258) = -(3.439) *  (3.420) ***

F o -0.007 0.09 1661 0124 -0.457 1.735 0.856 1962-2013
-(1.441) (1.765) * (13.959) ** (1.982) * -(3.226) ***

D -0363 0.007 1.604 0192 0.395 -0.254 0.250 2.068 0.800 1962-2013
-(3.670) =+ (0.075) (12.027) # (2.602) * (1.865) * -(3.425) *  (3.863) ***

GR -0.024 0.025 1518 0513 2.224 059 1961-2013
-(0.295) (0.320) (6.263) *** (1.999) *

IRL -0.029 0.340 1194 0484 1893 0.326 1962-2013
-(1.436) (1.923) = (3.989) *** (1.807) *

I -0.020 0.142 1419 0339 1.920 0.666 1962-2013
-(2.198) ** (L.627) * (7.593) *** (2.413) =

L -0009 0.160 1728 2410 0.273 1963-2013
-(1.420) (0.675) (4.172) ***

NL  -0.228 0.193 1898 1279 -0.200 0.216 2.097 0.702 1962-2013
-(2.948) #* (2.236) *** (9.163) *** (4.397) =+ -(4.202) ** (4.338) ***

P 0043 0.005 1720 0479 2.235 0488 1961-2013
-(2.752) *** (0.085) (4.901) *** 1852 *

E  -1045 -0.045 2505 0.207 -0.210 0312 1.734 0.856 1962-2013
-(4.538) *** -(0.769) (11.684) ** (2.846) = -(4.451) *** (4.962) ***

S 0125 0.109 1632 -0.009 1644 0.714 1963-2013
(1.456) (1.679) * (9.373) *** -(2.908) **

UK -0117 -0.027 1749 -0.166 0.134 2.176 0.691 1961-2013
-(0.730) -(0573) (7.898) *** -(2.805) *  (2.478) ***

Note: t-statistics are reported in the parentheses, *, **, and *** stand for 10%, 5%, and 1% significance levels respectively. Since there are no data for tax rate on capital income
in Luxemburg, the regression for this country is estimated based on the pre-tax capital income. A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany,
GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal, E = Spain, S = Sweden, UK = United Kingdom
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Table 3. Price deflator: dependent variable dlogP (equation 8)

c dlogP ., dlogP 1, .1 dlogP .;  dlog(ulc) dlog(ulc)_, dlog(1+t ) AR 1 DW R? Sample

A 0.005 0.146 0.453 0.286 1.920 0.851 1962-2013
(2.433) **  (3.715) *** (5.320) *** (4.952) ***

B 0.019 0.158 0.129 0.214 0.573 2.139 0.813 1962-2013
(3.985) ***  (6.721) *** (4.197) *** (2.456) *** (3.662) ***

DK 0.008 0.183 0.465 0.249 2.029 0.865 1962-2013
(2.423) ** (5.266) *** (4.037) *** (2.698) ***

FIN  0.009 0.236 0.198 0.416 0.742 1.966 0.860 1966-2012
(2.299) **  (5.712) *** (2.128) **  (5.399) *** (2.336) **

F 0.004 0.094 0.633 0.194 1.795 0.907 1962-2013
(1.718) * (3.580) *** (4.635) *** (1.624) *

D 0.017 0.032 0.366 0.697 2.105 0.841 1962-2013
(4.498) *** (1.635) * (7.781) *** (8.452) ***

GR 0.019 0.462 0.423 0.000 1.758 0.810 1962-2013
(2.870) ***  (6.435) *** (5.932) ***

IRL 0.030 0.235 0.334 1.003 0.404 2.120 0.753 1971-2012
(2.418) ** (2.872) *** (2.512) ** (2.309) **  (2.727) ***

| 0.028 0.084 0.445 0.909 0.902 2.404 0.958 1971-2012
(1.333) (4.292) *** 8.934 *** (3.251) *** (11.479) ***

L 0.024 0.523 -0.482 0.345 1.651 0.479 1962-2013
(4.180) ***  (5.076) *** -(3.605) *** (3.284) ***

NL 0.007 0.152 0.448 0.255 1.997 0.801 1962-2013
(2.492) **  (4.599) *** (3.656) *** (2.687) ***

P 0.005 0.206 0.199 0.668 0.768 1.645 0.921 1981-2012
(0.982) (3.418) *** (3.584) *** (9.214) *** (1.870) *

E 0.025 0.078 0.430 0.640 0.857 2.257 0.944 1981-2012
(1.971) ** (2.700) *** (5.281) *** (2.335) **  (7.580) ***

S 0.011 0.156 0.225 0.407 0.628 1.590 0.846 1971-2012
(3.032) ***  (3.915) *** (5.372) *** (6.697) *** (2.553) **

UK 0.002 0.036 0.380 0.558 0.565 2.136 0.945 1966-2012
(0.769) (1.206) (7.491) *** (12.119) *** (1.708) *

Note: t-statistics are reported in the parentheses, *, **, and *** stand for 10%, 5%, and 1% significance levels respectively. A = Austria, B = Belgium, DK = Denmark, FIN =
Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal, E = Spain, S = Sweden, UK = United Kingdom
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Table 4. Export price deflator: dependent variable dlogP, (equation 9)

c dlogP , dlogP .1 dlogP,.; dlog(ulc) dlog(ulc).; dlog(l+ty) logP 1 log(ulc).; logP .1 log(1+t 1) AR1 DW R?  Sample

A 0.002 0.616 0.152 2.339 0.867 1961-2013
(1.060) (15.385) *** (3.490) **=

B 0.001 0.789 0.096 2.037 0.949 1961-2013
(0.674) (26.133) *** (1.920) *

DK  1.250 0.728 0.445 -0.630 0.384 0.213 1.989 0.922 1966-2012
(3.965) ***  (18.834) *** (1.661) *  -(4.344) *** (4.262) *** (3.904) ***

FIN -0.003 0.776 0.185 1.569 0.879 1961-2013
-(0.811) (15.279) *** (2.612) ***

F -0.002 0.528 0.142 0.248 1.875 0.956 1962-2013
-(1.025) (21.465) *** (3.074) *=** (4.124) **=

D 0.636 0.378 0.193 0.407 -0.267 0.133 0.089 0.325 1.778 0.926 1966-2012
(2.543) ***  (13.884) *** (3.118) **= (3.013) *** -(3.281) *  (3.683) *** (2.157) ** (3.207) ***

GR 1115 0.828 0.154 -0.511 0.297 0.192 1.880 0.914 1961-2013
(3.237) ***  (12.355) *** (1.631) * -(4.341) *** (3.536) *** (3.250) ***

IRL  0.000 0.708 0.171 2.004 0.810 1961-2013
(0.009) (10.398) *** (1.946) *

| -0.001 0.530 0.213 0.202 0.705 -0.470 2.028 0.962 1966-2012
-(0.240) (33.334) *** (3.370) *=** (2.886) **=* (1.757) * -(3.515) ***

L 0.024 -0.001 0.322 1.800 0.076 1962-2013
(2.389) ** -(0.006) (1.704) *

NL  0.002 0.229 0.370 2.008 0.171 1962-2013
(0.251) (1.877) * (1.823) *

P 0.211 0.666 -0.247 0.151 -0.235 -0.486 0.427 0.044 2.192 0.956 1966-2013
(1.617) (15.640) *** -(2.640) *** (1.296) -(3.867) *** -(6.498) *** (7.425) *** (1.937) *

E 0.011 0.407 0.130 0.320 0.482 1.593 0.881 1962-2013
(1.071) (9.092) **= (1.329) (3.712) **= (3.905) **=

S -0.002 0.716 0.172 1.928 0.877 1961-2013
-(0.616) (16.126) *** (2.509) ***

UK  0.558 0.577 0.136 -0.486 0.377 0.101 1.667 0.928 1966-2012
(3.051) ***  (13.998) *** (2.084) ** -(4.725) *** (4.975) *** (3.172) ***

Note: t-statistics are reported in the parentheses, *, **, and *** stand for 10%, 5%, and 1% significance levels respectively. A = Austria, B = Belgium, DK = Denmark, FIN =
Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal, E = Spain, S = Sweden, UK = United Kingdom
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Table 5. Exports: dependent variable dlogX (equation 10)

c dlog(P x /P )1 dlog(P « /P 1) dlogY dlogE AR 1 DW R? Sample

A -0.028 -1.728 2.314 1.778 0.676 1961-2013
-(2.813) *** -(5.717) *** (9.008) ***

B -0.029 -0.185 2.315 1.876 0.669 1961-2013
-(3.264) *** -(0.728) (10.045) **=*

DK -0.004 -0.627 1.540 1.718 0.472 1961-2013
-(0.483) -(3.581) *** (6.445) ***

FIN -0.068 -0.576 3.428 0.430 2.121 0.486 1962-2013
-(3.074) **=* -(2.003) ** (6.415) *** (3.077) ***

F -0.020 -0.439 2.155 0.158 0.371 2.194 0.725 1962-2013
-(1.718) * -(3.075) *** (7.689) *** (1.665) * (2.684) ***

D -0.017 -0.379 2.136 2.022 0.372 1962-2013
-(1.145) -(1.876) * (5.376) ***

GR -0.037 -0.729 2.917 1.664 0.305 1962-2013
-(1.342) -(1.805) * (3.968) ***

IRL 0.043 -0.178 1.041 0.351 1.896 0.189 1962-2013

(2.223) ** -(0.903) (2.155) ** (2.608) ***

[ -0.053 -0.307 3.006 1.966 0.586 1962-2013
-(3.811) **=* -(1.994) ** (8.285) ***

L -0.033 0.187 2.688 0.317 2.102 0.388 1963-2013
-(1.621) (0.789) (4.893) *** (2.064) **

NL -0.027 -0.290 2.445 0.559 2.194 0.725 1962-2013
-(2.681) *** -(1.318) (10.955) *** (4.761) ***

P -0.017 0.316 2.409 0.330 1.816 0.420 1963-2013
-(0.799) (1.354) (4.401) *** (2.383) **

E -0.012 -0.277 2.448 1.664 0.426 1961-2013
-(0.815) -(2.214) ** (6.029) ***

S -0.045 -0.508 2.715 0.497 2.037 0.575 1962-2013
-(3.009) **=* -(2.915) *** (7.877) *** (3.832) ***

UK 0.001 -0.518 1.174 1.562 0.453 1961-2013

(0.152) -(3.708) *** (4.696) ***

Note: t-statistics are reported in the parentheses, *, **, and *** stand for 10%, 5%, and 1% significance levels respectively. A = Austria, B = Belgium, DK = Denmark, FIN =
Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal, E = Spain, S = Sweden, UK = United Kingdom
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Table 6. Imports: dependent variable dlogM (equation 11)

c dlog(P /P ,) dlog(P /P ,)., dlogM dlogY, dlogY,, dlogG dlogG.; dlogE logM ; log(P/P )y logY,;  logG. AR1 DW R?  Sample

A -0.001 0.341 1.702 2.256 0.688 1962-2013
-(0.091) (1.985) ** (8.983) ***

B 0.003 0.371 -0.291 1.293 0.584 0.299 2.111 0.740 1962-2013
(0.436) (3.794) ***  -(2.355) **  (7.379) *** (2.373) ** (L.757) *

DK 0.014 0.060 1,510 2.050 0.637 1961-2013
(2.319) ** (0.498) (8.823) ***

FIN  0.003 0.135 1.496 2.342 0.760 1962-2013
(0.474) (1.273) (12.448) ***

F 0.014 0.169 -0.241 2.013 1.831 0.823 1962-2013
(2.486) ** (2.388) **  -(3.460) *** (11.838) ***

D 0.012 0.072 1.504 0.284 1.548 0.661 1962-2013
(1.699) * (0.763) (9.087) *** (1.657) *

GR  0.001 0.103 1.038 0.442 1.752 0.572 1962-2013
(0.067) (0.553) (5.743) *** (2.497) **

IRL -0.493 0.401 0.632 0.479 0.270 0.320 -0.206 0.307 1.859 0.678 1962-2013
-(3.176) *** (3.925) *** (3.503) *** (2.248) ** (1.835) * (2.570) ** -(3.265) * (3.246) ***

| -0.006 0.210 1.983 2.182 0.689 1961-2013
-(0.710) (2.329) ** (10.521) ***

L 0.010 -0.025 1.230 2.146 0.490 1961-2013
(L207)  -(0.168) (6.925) ***

NL -0.155 0.018 0.139 1.187 2.036 0.720 1962-2013
-(1.064) (3.951) *** (1.821) * (9.365) ***

P -4574 1221 1.816 0.726 -0.314 -1.051 0.597 1.816 0.896 1.828 0.716 1961-2013
-(4.817) *** (3.683) *** (6.464) *** (2.986) *** -(2.598) *** -(7.969) ***  (3.583) *** (6.464) *** (6.409) ***

E 0.001 0.244 2.220 1.602 0.652 1962-2013
(0.096) (2.271) ** (8.222) ***

S -2.760 1.449 0.526 -0.481 0.223 0.621 0.202 1.971 0.763 1961-2013
-(5.148) *** (11.206) *** (1.690) * -(5.104) ***  (4.262) *** (4.521) *** (3.951) ***

UK -3.542 0.051 1.263 0.788 -0.541 0.787 0.220 2.119 0.782 1962-2013
-(4.484) *** (0.826) (10.153) **=* (4.517) *** -(4.633) *** (4.720) *** (2.806)

Note: t-statistics are reported in the parentheses, *, **, and *** stand for 10%, 5%, and 1% significance levels respectively. A = Austria, B = Belgium, DK = Denmark, FIN =
Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal, E = Spain, S = Sweden, UK = United Kingdom
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Table 7. The effects of an isolated and a simultaneous 1%-point fall in the profit share (z)
Policy 1: Anisolated 1-% point fall in 7 Policy 1: A simultancous 1%-point fall inz

%-point change %-point change

%-point change in -~ Annual %-point change in -~ Annual

., : o . : o
Exce(z/i 22?:1a£)d Y Multiplier A)Oﬂgg: C(Z??\?)m il:vzglt\r/na:rﬁt primary budget  inflation (%) AJoE?pIS: c(t;agg\?)m |Ir?v22t\r/na:st primary budget  inflation
balance (dPB/Y)  (dlogP) balance (dPB/Y) (dlogP)
(1Y) (I /Y)

A B C=(A*B) D E F G H I J

A 0132 1.758 0.232 0.070 0.245 1.603 1.316 0.398 0423 1777
B 0.109 0.866 0.094 0.016 0.175 0.405 0.602 0.100 0.235 0.700
DK 0.243 2.252 0.548 0.194 0.252 1.296 1.220 0.431 0.359 1.603
FIN 0.295 3.028 0.893 0.39% 0.325 1.574 2112 0.938 0.445 1.845
F 0.279 2.262 0.630 0.080 0.239 1.617 1.032 0.168 0.306 1.833
D 0.626 2.234 1.399 0.332 0478 0.878 1.783 0423 0.550 1.166
GR 0473 4.321 2.047 0.843 0.252 1.217 2.906 119 0.253 1.452
IRL 0.031 1129 0.035 -0.177 0.211 0.764 0.372 -0.078 0.216 0.875
I 0.059 1.743 0.102 -0.047 0.101 1.249 0.535 0.065 0.155 1.442
L 0.153 0.560 0.086 0.148 0.342 0.541 0.898 1.552 0.386 0.773
NL 0.170 4.842 0.822 0.317 0.308 1.235 2.981 1441 0.575 1.386
P 0.126 2.0%6 0.264 0.104 0.102 2817 0.754 0.296 0.163 3.102
0.784 2.933 2.299 0.679 0.528 1.120 2.806 0.829 0.611 1.362

S 0.249 1.538 0.383 0.058 0.347 1.083 1.089 0.262 0.39%4 1.335
UK 0477 1.804 0.860 0.097 -0.002 1.836 1.093 0.123 0.020 2.066
EU15* 1.286 1411 0.358 0.330 1.515

Note: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal,
E = Spain, S = Sweden, UK = United Kingdom
* Change in each country is multiplied by its share in EU15 GDP.
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Table 8. The effects of an isolated and a simultaneous 1%-point increase in government expenditure-to-GDP (xq)
Policy 2: Anisolated 1%-point increase in « Policy 2: A simultaneous 1%-point increase in « o

%-point change %-point change

%-point change in %-point change in

Excess demand / Y - %-point change in in private . %-point change in in private .
(% points) Muldplier output (dY/Y) investment primary budget output (dY/Y) investment primry budget
(@) balance (dPB/Y) @) balance (dPB/Y)
A B C=(A*B) D E F G H
A 1.000 1.758 1.758 0.532 -0.711 2.984 0.903 -0.510
B 0.014 0.866 0.013 -0.582 -0.999 1.043 -0.412 -0.876
DK 1.079 2.252 2.429 0.937 -0.611 3.522 1.323 -0.436
FIN 2.104 3.028 6.373 3.933 -0.376 8.804 5.012 -0.138
F 0.622 2.262 1.407 -0.070 -0.766 2.147 0.092 -0.643
D 1.115 2.234 2.492 0.963 -0.530 3.293 1.153 -0.379
GR 1.565 4.327 6.770 3.352 -0.986 8.366 4.009 -0.983
IRL 0.973 1.129 1.098 0.774 -0.981 1.660 0.939 -0.972
I 1.000 1.743 1.743 0.453 -0.786 2.554 0.664 -0.686
L 1.000 0.560 0.560 0.968 -0.970 2.452 4.236 -0.867
NL 1.824 4.842 8.830 5.421 0.092 13.151 7.671 0.626
P 1.133 2.096 2.374 1.598 -0.702 3.221 1.930 -0.596
E 1.000 2.933 2.933 0.866 -0.524 3.961 1.170 -0.357
S 0.666 1.538 1.024 0.296 -0.933 2.204 0.637 -0.856
UK 0.699 1.804 1.261 0.142 -0.880 1.667 0.188 -0.841
EU15* 3.29 1.11 -0.547

Note: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal,
E = Spain, S = Sweden, UK = United Kingdom
* Change in each country is multiplied by its share in EU15 GDP.
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Table 9. The effects of an isolated and a simultaneous 1%-point increase in tax rate on capital income (tr)
Policy 3: Anisolated 1%-point increase int, Policy 3: A simultaneous 1%-point increase int,

%-point change %-point change

%-point change in %-point change in

Excess demand / Y - %-point change in in private . %-point change in in private .
(% points) Muldplier output (dY/Y) investment primary budget output (dY/Y) investment primary budget
@) balance (dPB/Y) @) balance (dPB/Y)
A B C=(A*B) D E F G H
A -0.087 1.758 -0.152 -0.046 0.230 -0.268 -0.081 0.211
B -0.069 0.866 -0.059 -0.010 0.273 -0.156 -0.026 0.261
DK -0.065 2.252 -0.146 -0.052 0.241 -0.250 -0.089 0.224
FIN -0.072 3.028 -0.218 -0.097 0.241 -0.453 -0.201 0.218
F -0.098 2.262 -0.221 -0.072 0.214 -0.288 -0.087 0.202
D -0.090 2.234 -0.200 -0.048 0.258 -0.279 -0.066 0.244
GR -0.131 4.327 -0.566 -0.233 0.340 -0.718 -0.296 0.340
IRL -0.153 1.129 -0.173 -0.084 0.283 -0.226 -0.100 0.282
I -0.129 1.743 -0.225 -0.076 0.284 -0.299 -0.096 0.275
L -0.042 0.560 -0.023 -0.040 0.401 -0.203 -0.350 0.391
NL -0.167 4.842 -0.808 -0.450 0.153 -1.219 -0.664 0.102
P -0.072 2.096 -0.151 -0.059 0.242 -0.232 -0.091 0.231
E -0.058 2.933 -0.170 -0.050 0.262 -0.270 -0.080 0.246
S -0.043 1.538 -0.067 -0.040 0.289 -0.179 -0.072 0.282
UK -0.075 1.804 -0.135 -0.015 0.251 -0.173 -0.020 0.247
EU15* -0.31 -0.10 0.238

Note: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal,
E = Spain, S = Sweden, UK = United Kingdom.
* Change in each country is multiplied by its share in EU15 GDP.
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Table 10. The effects of an isolated and a simultaneous 1%-point decrease in the tax rate on labour income (tw)
Policy 4: Anisolated 1%-point decrease int,, Policy 4: A simultaneous 1%-point decrease int,,

%-point change %-point change

%-point change in %-point change in

Excess demand / Y - %-point change in in private . %-point change in in private .
(% points) Muldplier output (dY/Y) investment primary budget output (dY/Y) investment primry budget
(@) balance (dPB/Y) @) balance (dPB/Y)
A B C=(A*B) D E F G H
A 0.512 1.758 0.900 0.272 0.635 1.472 0.446 0.729
B 0.257 0.866 0.223 0.037 0.574 0.702 0.116 0.631
DK 0.407 2.252 0.917 0.324 0.603 1.429 0.505 0.685
FIN 0.364 3.028 1.102 0.489 0.621 2.257 1.002 0.734
F 0.450 2.262 1.017 0.223 0.673 1.348 0.295 0.728
D 0.581 2.234 1.298 0.308 0.739 1.663 0.394 0.808
GR 0.337 4.327 1.458 0.600 0.503 2.218 0.913 0.504
IRL 0.348 1.129 0.393 0.115 0.511 0.655 0.193 0.516
I 0.279 1.743 0.486 0.126 0.602 0.877 0.228 0.650
L 0.206 0.560 0.115 0.199 0.489 0.999 1.726 0.537
NL 0.521 4.842 2.524 1314 0.824 4.660 2.426 1.088
P 0.461 2.096 0.965 0.379 0.679 1.362 0.535 0.728
E 0.636 2.933 1.866 0.551 0.830 2.334 0.689 0.906
S 0.280 1.538 0.430 0.124 0.468 0.982 0.284 0.504
UK 0.491 1.804 0.886 0.100 0.608 1.068 0.120 0.625
EU15* 1.53 0.44 0.732

Note: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal,
E = Spain, S = Sweden, UK = United Kingdom
* Change in each country is multiplied by its share in EU15 GDP.
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Table 11. The effects of an isolated and a simultaneous 1%-point increase in tax rate on capital income (tr) and a 1%-point decrease in the tax rate
on labour income (tw)

Policy 5: Anisolated 1%-point increase int, and a 1%-point fall int,, Policy 5: A simultaneous 1%-point increase in t, and a 1%-point fall int,,

-pointchange o it change in

Excess demand / Y Multplier %-point change in inprivate orimary budget %-point change inoutput ~ %-point change in private  %-point change in primary
(% points) output (dY/Y) investment (dY/Y) investment (dI/Y) budget balance (dPB/Y)
balance (dPB/Y)
(dI/Y)
A B C=(A*B) D E F G H
A 0.426 1.758 0.748 0.226 0.865 1.204 0.364 0.940
B 0.189 0.866 0.163 0.027 0.847 0.545 0.090 0.893
DK 0.342 2.252 0.771 0.272 0.844 1.179 0.417 0.909
FIN 0.292 3.028 0.883 0.392 0.862 1.804 0.801 0.952
F 0.352 2.262 0.796 0.150 0.886 1.060 0.208 0.930
D 0.491 2.234 1.098 0.260 0.998 1.384 0.328 1.052
GR 0.206 4.327 0.891 0.367 0.843 1.500 0.617 0.844
IRL 0.195 1129 0.220 0.031 0.794 0.430 0.093 0.798
I 0.150 1743 0.261 0.050 0.886 0.578 0.133 0.925
L 0.164 0.560 0.092 0.159 0.890 0.796 1.376 0.928
NL 0.354 4.842 1716 0.864 0.977 3.440 1.762 1190
P 0.389 2.096 0.814 0.320 0.920 1.130 0.444 0.960
E 0.579 2.933 1.697 0.501 1.091 2.064 0.610 1.151
S 0.236 1538 0.364 0.085 0.757 0.803 0.212 0.786
UK 0.416 1.804 0.750 0.085 0.858 0.895 0.101 0.872
EU15* 1.223 0.336 0.969

Note: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal,
E = Spain, S = Sweden, UK = United Kingdom.
* Change in each country is multiplied by its share in EU15 GDP.
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Appendix A. Effects of isolated changes in profit share and fiscal policy on aggregate
demand, private investment and primary budget balance

A.1 Effects of changes in profit share

The total effect of a change in profit share () in equilibrium aggregate demand (AD) is given
by:

Y | NX
d_:d_C+d_+d_+d_G (A1)
dz dr dr dzr drx

Dividing through by Y, yields:

dY/Y _dC/Y diY dNX)Y dG/Y

(A2)

dz dz dz dz drz

and

dC/Y _ac/Y  acC oy /Y (A3)
dr  or oY orn

dijy aly +8_I@Y/Y (A4)
dr  or oY or

dNX/Y _ ONX /Y L ONX oY )Y (A5)
dr or oY orx

dG/Y _ 4G avY/Y (A6)
dr oY on

Substituting equations (A3), (A4), (A5) and (A6) into (A2) and solving for 5;/\( , We obtain:

Va

oC/Y al)Y  ONX/Y
+ +
CATAS __ox o orn (A?)
o 1 oC ol oONX oG

oy oY oY oY

. I ONX L
In Equation (A7) the term 1_@_0__6__@ captures the multiplier effect and has to be
oY oY oY oY

positive for stability. The effect of an isolated 1%-point increase in 7 on percentage (%)

oC/Y al)Y oONX/)Y
+ +

or or or

change in AD is equal to the multiplier times the effect on excess demand (
)-

The marginal effect of 7 on consumption/GDP is given by:

OC/Y _OCN R CN W' CN o CN¥

o (L—tw W

cC ¢
1 tw)Y =Cr = —cu-— A8
or R or W' or (-t )R (ot =er g —ony (A8)

The marginal effect of the profit share on private investment/GDP is given by:

ol Ay oex AN oQ-t)z . )Y ol WY
or  orn' orn 8(1—tr)7r on ~l (1—tr)7r(1 tr)_lﬂ T (Ag)
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The marginal effect of 7 on net exports/GDP is given by:

ONX/Y _aX/Y aM/Y

or or or
where:
oX/)Y (ologX ologPx alog(ulc) dlog(rulc)) X /Y ——[exp eoute - Y_ij/Y
or | ologPx dlog(ulc) dlog(rulc) ologz | =~ T epuc Y ) rulc
oM/Y (ologM alogP alog(ulc) dlog(rulc)M /Y ——[eMPE‘PI 1 Y_f]M/Y
or | alogP alog(ulc) alog(rulc) alog z T "1 epuc Y ) rulc
The marginal effect of output on consumption is given by:
oC oC R oC oW’ C C C
—_— = ——ZCr—(1—tr)7Z'+Cw—(1—tw)(1—7l')=(0r+CW)—
oY OROY ow'oY (-t )R (L-tw Y

The marginal effect of output on private investment is given by:

= =1
oy oy, oY acay Y

a el Ny ol ag . | 1 N
= = 1-x, )+i, —&, =1, +1, | —
p( Kg) 9o (y g)Y

The marginal effect of output on net exports is given by:

ONX oM oM oYp oM oG M M M
— ===t ————— | = — my—(l—Kg)+mg—Kg =—(my+mg)—
oY oY oYp oY oG oY Yp G Y

The marginal effect of output on government expenditure is given by:

oG OKgY
a oy

Kg

We calculate the total effects of 7 on primary budget balance/GDP as follows:

dPB/Y _ d(T —Guot)Y 4T/Y LOTOY/Y oG oY)
drz dr or oY or oY orx

The marginal effect of 7 on taxes/GDP is given by:

oT /)Y _ 6(th +trR +tcC)/Y Cty oW /Y t OoR/Y e oc/Y w1 4t CrE_CWE
on or on o o W

The marginal effect of output on taxes is given by:

ﬂ - 6(th +trR+tcC) = tw%thr ﬁthc% = tw(lfﬂ)+tr7[+tc(Cr +CW)E
oY oY oY oY oY Y

(A10)

(All)

(A12)

(A13)

(Al4)

(A15)

(A16)

(Al17)
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A.2 Effects of changes in government expenditure-to-GDP ratio

The total effect of a change in government expenditure/GDP (kg) on equilibrium AD is as
follows:

dy dC dI  dNX dG
+ + +

_ (A18)
dxg dxg dxg dxg dxyg

Dividing through by Y:

dy/y _ dc/y . di/jy . dNX /Y s dG/Y (A19)
dxg dig dg dxg dicg

We know that:

dC/y _aC oY)y (A20)
dxg - oY Oxyg

dijy _oly ol vy (A21)
ng aKg oY aK‘g

dNX /Y _ ONX /Y . ONX oY /Y (A22)
dK'g aK'g oY aK'g

dG/Y _aG/Y L6 oY )Y (A23)

ng 6Kg oY 6Kg

Substituting equations (A20), (A21), (A22) and (A23) into (A19) and solving for aav/v , We
Kg

obtain:

A/Y  ONX)Y 6G/Y

0 0 0
oYY _ 9K Ky Ky (A24)
o, . 0C_0al _oNX oG

oY oY oY oY

The effect of an isolated 1%-point increase in kg on percentage (%) change in AD is equal to
Y  ONX/Y  3G/Y ).
K

the multiplier times the effect on excess demand (
0 Ok, oK,

g g 9

The marginal effect of xg on investment/GDP is given by:

oy _ay oG N1 (A25)

ok, 0G ok, ° G ‘G

The marginal effect of xg on net exports/GDP is given by:

ANX/Y oM
61(9 aK'g

g M. (A26)

The marginal effect of xg on government expenditure/GDP is given by:
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oG/Y _alsgY)Y Y _
al(‘g aK‘g Y

1 (A27)

We calculate the total effects of kg on primary budget balance/GDP as follows:

dPB/Y _d(T-Gwt)Y T aY/Y aG/Y 4G aY/Y

(A28)
ng ng oY al(‘g al(g oY al(g

A.3 Effects of changes in the tax rate on capital income

The total effect of a change in the tax rate on capital income (t.) on equilibrium AD is as
follows:

dy dC dl  dNX  dG

= + + + (A29)

dtr dtr dtr dtr dtr
Dividing through by Y:

dY/Y dC/Y dIjY dNX/Y dG/Y

dt dv  dt . dt . dt (A30)
We know that:

dC/Y _aC/Y  aC avY )Y

dt ot oY ot (A31)
dijy oy ol av)y

it ot oY ot (A32)
dNX/Y  ONX oY /Y

dtr oY ot (A33)
dG/Y _ oG oY)y

dtr oY ot (A34)

ituti ; : . oY Y
Substituting equations (A31), (A32), (A33) and (A34) into (A30) and solving for v e
r
obtain:
oc/y | aljy.

oYY ot, ot, (A35)
dt, —,_0C _ ol oNX oG

oY oY oY oY

The effect of an isolated 1%-point increase in t- on percentage (%) change in AD is equal to
ac/y , oy )

the multiplier times the effect on excess demand ( p"

r r

The marginal effect of t. on consumption/GDP is given by:
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oC/Y _oC/¥ R CJY (CR)= c/Y (A36)
otr oR' otr (1 tr )R 1—tr

The marginal effect of t. on investment/GDP is given by:

N _ayyor . AN o(-t)m . uy o IN (A37)
o, ox' ot, T(l-t)m ot ”(l—tr)ﬂ'( 7)= T (1-t,)

r

We calculate the total effects of t. on primary budget balance/Y as follows:

dPB/Y  d(T —Guot)Y oT/Y LOTOYY oG aY)y

dtr dtr otr oY otr OY Otr (A38)
The marginal effect of . on taxes/GDP is given by:
OT/Y  o(twW +trR+tC)Y R . aCJY

/Y _ oW +trR+t:C)Y R . oC/ (A39)

otr oty TS

A.4 Effects of changes in the tax rate on labour income
The total effects of a change in the tax rate on labour income (t. ) on equilibrium AD are:

dy dC dlI dNX dG
—=—+—+ +—

dtw dtw dtw dtw  dtw (A40)
Dividing through by Y:

dy/y dC/Y dI/Y dNX/Y dG/Y

e dbw | dtw | dtw | dbw (A41)
We know that:

dc)Y _ac/Y ac av)y

dtw  Otw | OY Otw (A42)
dijy oy ol av)y

dtw Ot | OY Otw (A43)
dNX/Y  ONX oYY

dtw &Y otw (A44)
dG/Y _ aG oY /Y

dtw Y Otw (A45)

PR ; . . oY )Y
Substituting equations (A42), (A43), (A44) and (A45) into (A41) and solving for g we
obtain:
ac/y

YN _ oty (A46)
o, ,_0C_ol oNX oG

oY oY oY oY
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The effect of an isolated 1%-point increase in t. on percentage (%) change in AD is equal to

the multiplier times the effect on excess demand (%).

W

The marginal effect of t, on consumption/GDP is given by:

aC/Y aC/Y aw' c/Y c/Y
- = Cw ~W)=—cu A47

e W' e L—tww (-W)=-c (1—tw) (A47)
We calculate the total effects of t. on primary budget balance/GDP as follows:
dPB)Y d(T-Gu )Y oT/Y aT Y)Y 3GaY/y

dt.  dt. ot oY ot oY at (A48)
The marginal effect of ., on taxes/GDP is given by:
OT/Y _ 3t +trR+tcC )Y W, oC)Y (Ad9)

otw otw Y T ot
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Appendix B. Effects of simultaneous changes in profit share and fiscal policy on aggregate
demand, private investment and primary budget balance

B.1 Policy 1: Effects of changes in profit share

We model a 1%-point increase in profit share on the percentage (%) change in GDP of each
country as follows.

2

, oy oy
" ]15x1 = E15215[0] 1561 + H'15015 [7]15;:1 + P1sx15[07]1sx1 + Wisyas [7]15x1 (B1)

Eisas IS @ matrix, whose diagonal elements are the effect of a change in 7 in country j on excess
demand in country j:

oC, /Y, N ol /Y, . ONX, /Y, 0
omy oy om,
0
Eiguas =
0 0 . Cys /Yy N dlys /Mis i ONXy5/Yis
Ormys Ormyg Omyg

aCi/Yi

Ti

ONXi/Yi .
IS
ori

ol /Y.
where is defined in equation (AS8), % is defined in equation (A9) and
i

defined in equation (A10).

Matrix Husas reflects the national multiplier effects and hence shows the effect of an
autonomous change in excess demand:

oc, aly aNXy G
oy, oy, oY, o,
, 0
H 55 =
oC
- s s ONXys  0Cys
Ny 05 OV A |

A

oCi . . . . li . . . . ONXi . . .
where & s defined in equation (Al1l), v 1S defined in equation (Al12), r is defined in

equation (A13) and Z% is defined in equation (A14).

Matrix R..s illustrates the effect of a change in trade partners’ 7= on import prices and hence on
net exports in each country.

ONX1/Y1 M21 ONX1/Y1 M1s1 |
or2 M1  oms Mi

0

ONX2/Y2 M12
Pisas = ot M >

ONX15/Yis M11s ONX15/Yis Mats
o1 Mis om2 Mis
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NXi/Yi

TTi

where 0 is defined in equation (A10).

Finally, matrix wisas shows effects of a change in trade partners” GDP on exports of each
country.

X1Y_2 X1 YﬁT

O eXer,l - . eXer,l -
Yl YW Yl YW
o X2 o X2 Yis
— XYrw,2 . = © XYrw,2
Wisas = "™ Yo Yu " Y2 Yu

.X15 Y1 Xls Y2 .
€ xyrw1s —— —— €xvrw15 —.
Y15 Yw Y15 Yw ]

where o, - 29Xi _ “and v. denotes world GDP.
' olog Yrw,i

Solving equation (B1) for [67’/]15 . gives us the equivalent of a European multiplier effect of
X
profit share on the percentage (%) change in AD:

oy , .
[7]15x1 = (I15x15 = H'1sx15 = Wisxis) ~ (Etsxas + P1sxas) [0 15 (B2)

We calculate the total effects of a simultaneous change in 7z (and consequently on'Y) on private
investment/GDP and primary budget balance/GDP as in Appendix A.1.

B.2 Policy 2: Effects of changes in government expenditure-to-GDP ratio

In order to take into account the simultaneous change in public spending we model the impact
of a 1%-point increase in government expenditure-to-GDP on the percentage (%) change in
GDP of each country as follows:

ay

ay
[_ 15x15 [7

Y ]15x1 (83)

, ay
= E915x15[6K9]15x1 + His01s [7] ]15x1

15x1

Egisas is a matrix, whose diagonal elements is the effect of a change in g in country j on excess
demand (C + I + NX + G) in country j:

G2 +ale/Y1 +6G1/Y1 0 0
Ok gy Ok gy Ok gy
0
EQi5.15 =
0 0 . allS/Y].S +8NX15/Y15 +6615/Y15
ﬁicgl5 61(915 8K915 ]
[ /Y.
where a;{ ~ is defined in equation (A25), SNXi/Yi s defined in equation (A26) and 2Gi/Yi s

gi Kgi OKgi

defined in equation (A27).
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By solving equation (B3) for [67’/]15 , gives us the equivalent of a European multiplier effect of
X
government expenditure-to-GDP on the percentage (%) change in AD:

oy , 1
[7]15x1 = (Iisx1s = H'1s2a5 = Wisys)  (Egys,s)[0%] (B4)

We calculate the total effects of a simultaneous change in g (and consequently on'Y) on private
investment/GDP and budget balance/GDP as in Appendix A.2.

B.3 Policy 3: Effects of changes in the tax rate on capital income

We consider a change in tax policy and hence model the impact of a 1%-point change in the
tax rate on capital income:

i

Y ]15x1 Wisxis [a—;/] (B5)

oy
= Etri5sl0t )15y + H 1515 || tx1

15x1
Etnsas 1S @ matrix, whose diagonal elements are the effects of a change in t. in country j on
excess demand in country j:

[ oC
l/Yl + 6'1/Yl 0 . 0

0
Etrgqs =

aC15 /Y15 + a|15 /Y15
atr15 6tr5

i/Yi . . . . A . . .
where 8;/ is defined in equation (A36) and ala'ti is defined in equation (A37).

ri ri

Solving equation (B5) for [671/]15 . gives us the equivalent of a European multiplier effect of a
X
change in t. on percentage (%) change in AD:

2

Y ]15x1 = (I1sv1s = H'15x15 = Wisa1s) ™ (Etr15,15) 106, ]15x1 (B6)

We calculate the total effects of a simultaneous change in t. (and consequently on Y) on private
investment/GDP and budget balance/GDP as in Appendix A.3.

B.4 Policy 4: Effects of changes in the tax rate on labour income

Finally, we consider the impact of a 1%-point change in the tax rate on labour income:

oY oY oY
[—} = Etwisas[otw |54 + H 155 {—} +W15x15{—} (B7)
15x1 15x1 15x1
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Etwisas 1S @ matrix, whose diagonal elements are the effects of a change in t, in country j on
excess demand in country j:

ESTAA .
0
EtwWis,gs =
0 0 . 6(:15/Y&5
L atW15
oCi/lYi . . . .
where 2SY% is defined in equation (A47).

wi

Solving equation (B7) for [6%]15 . gives us the equivalent of a European multiplier effect of a
X
change in t, on percentage (%) change in AD:

[aY_Y} - (|15><15 —-H I15><15_W15><15)_1 Etwisas [atW]15x1 (BS)
15x1

We calculate the total effects of a simultaneous change in t. (and consequently on Y) on private
investment/GDP and budget balance/GDP as in Appendix A.4.

B.5 Policy 5: Effects of changes in the tax rate on capital and labour income
The European multiplier effects of a progressive tax policy based on a 1%-point increase in t,

and a 1%-point fall in t, in all countries on equilibrium AD of each national economy are
calculated as follows:

oY oY oY
[—} = Etrlsxls[atw ]lel + EtW15x15[6tw ]15X1 + H'isx5 [—} +W15><15|:_:l (B9)
Y lisa 15x1 15x1

The total European multiplier effect on equilibrium AD of each country is given by:

i

' -1
y]15x1 = (I1sx15 = H 15015 = Wisxas)  (Etriscs[0ti]isy + Etwisyas[0ty]isy)  (B10)
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Appendix C. Data sources and definitions

Symbel Variable name

Definition

Source/variable
construction

Time period

c

E

ce

1

1,

I falipy

rule

Private consumption
(real)
Exchange rate

General government
expenditure

Colkctive consumption
expenditure of general

govemmentl
General government
consumption
expenditure

Individual consumption
expenditure of general

gox-‘e:mment1

Final consumption

expenditure of general

govermment

Private final consumption expenditure at constant prices

Average of local currency per dollar, euro, and yen

The sum of gross capital formation, mdwidual consumption
expendiure and collective consumption expenditure of the
general government

Expenditures for collective consumption (defence, justice, etc.)
which beneft society as a whole, or large parts of society, and
are often known as public goods and services

General government consumption expendiure, consists of
expendiure ncured by government i its production of non-
market final goods and services (except gross fixed capital
formation) and market goods and services provided as social
transfers in kind

Expenditures for mdividual consumption (health care, housmg,
education, etc.) that reflect expenditures mewrred by government
on behalf of an individual household. This category of
expendiure is equalto social transfers in kind from government
to households and so mchides expenditure by government on
market goods and services provided to households

Final consumption expenditure of general govemment =
individual consumption of general government + collective
consumption of general government

Private nvestment (real) Total investment minus gross capital formation expenditure of

Gross capital formation
expenditure of general

2
government”

Total investment (real)

Private investment
(current prices)
Total investment
(current prices)

Imports (real)

Imports from country j

to country i
GDP defhtor

Import price deflator

Export price deflator

Interest rate

Adjusted gross

operating surplus (real)
Realunit labour costs

general government

Gross fixed capital formation consits of resident producers’
acquisitions, less disposals, of fixed assets during a given period
plus certain additions to the value of non-pro-duced assets
realised by the productive activity of producer or institutional
units. Fxed assets are produced assets used in production for
more than one year.

Gross fixed capital formation at constant prices, total economy
Gross fixed capital formation at current prices, private sector

Gross fixed capital formation at current prices, total economy

Imports of goods and services at constant prices

For each reporting country or group, all the trading partners are
listed

Price deflator gross domestic product at market prices

Price deflator imports of goods and services

Price deflator exports of goods and services

Real bng-term interest rate

Profit share times output at factor costs

‘Wage share tines output at factor costs over output

AMECO (2016)
(code: OCPH)
World Bank World
Devebpment
Indicators

G=G+G +I,

OECD, National
Accounts (2016)

OECD, National
Accounts (2016)

OECD, National
Accounts (2016)

AMECO (2016)
(code: OCTG)

I=If Ipl /T curr

1,=I1,(0-I,,/

AMECO (2016)
(code: OIGT)
AMECO (2016)
(code: UIGP)
AMECO (2016)
(code: UIGT)

AMECO (2016)
(code: OMGS)
IMF . Direction of
Trade Statstics
AMECO (2016)
(code: PVGD)
AMECO (2016)
(code: PMGS)
AMECO (2016)
(code: PXGS)
AMECO (2016)
(code: ILRV)
R=rY¥ r

rule =w YJJY

T )

1960-2013

1960-2013

1960-2013

1970-2013

1970-2013

1970-2013

1960-2013

1960-2013

1960-2013

1960-2013

1960-2013

1960-2013

1960-2013

1980-2012

1960-2013

1960-2013

1960-2013

1960-2013

1960-2013

1960-2013
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(continued from the previous page)

Symbol Variable name Definition Source/variable Time period
construction

te Implicit tax rate (ITR)  All consumption taxes divided by the final consumption European 1965-2012
on consumption® expenditure of private households on the economic territory Commission, Eurostat

te Implicit tax rate (ITR) ~ Weighted average calculated by multiplying t . in country j with 1965-2012
on consumption abroad  the share of exports (in total exports) of country i that are

exported to country j

t, Implicit tax rate (ITR)  Revenue from all capital taxes divided by all potentially taxable ~ European 1965-2012
on capital’ business and capital income in the economy Commission, Eurostat

ty Implicit tax rate (ITR)  Sum of all direct and indirect taxes and employees and European 1965-2012
on labour® employers social contributions levied on employed labour Commission, Eurostat

income divided by the total compensation of employees working
in the economic territory
ulc Unit labour costs Real unit labour cost times prices ulc =rulcP 1960-2013

W Adjusted compensation Wage share times output at factor costs W=wY; 1960-2013
of employees (real)
w Adjusted wage share  Compensation per employee as percentage of GDP at factor ~ AMECO (2016) 1960-2013
cost per person employed (code: ALCDO0)
X Exports (real) Exports of goods and services at constant prices AMECO (2016) 1960-2013
(code: OXGS)

Xii Exports from country i For each reporting country or group, all the trading partners are  IMF, Direction of 1980-2012
to country j listed Trade Statistics

Y GDP in market prices  Gross domestic product at 2010 market prices AMECO (2016) 1960-2013
(real) (code: OVGD)

Y GDP at factor costs Gross domestic product at market prices minus taxes on AMECO (2016) 1960-2013
(real) production and imports, plus subsidies (code: UYGD)

Yo Private demand Output minus government expenditure Yp=Y-G 1960-2013

Y rw GDP of the rest ofthe  Calculated from world GDP (in constant 2005 US$) - own World Bank World ~ 1960-2013
world (real) GDP (in constant 2005 US$) Development

Y World GDP (real) World GDP in constant 2005 US$ World Bank World ~ 1960-2013

Development

Kg Government Government expenditure over GDP kg=GIY 1960-2013
expenditure-to-GDP
ratio

T Adjusted profit share  One minus adjusted wage share T=1-w 1960-2013

T’ After-tax adjusted profit Adjusted profit share times one minus the tax rate on capital '=(1-t )z 1960-2013
share income

Notes:

1. OECD data is linked with AMECO online data on General Government Final Consumption Expenditure.

2. Data for Austria starts in 1995 and for Luxembourg in 1990. For Belgium, Denmark, Italy, Ireland, the Netherlands, Spain
and Sweden it starts in 1970. We have extended the data back to 1960 in these countries assuming the ratio of general
government gross capital formation to total investment stayed constant.

3. For Germany and the UK we have calculated data from 1970 back to 1965 using growth rates based on consumption tax
rates provided in the study by Mendoza et al. (1997). For Sweden from 1980 to 1970. For Austria and Finland from 1980 back
to 1965. Data starts only in 1980 in Greece, Portugal and Spain. The tax rates are based on the dataset provided in Eurostat
extended by Onaran et al. (2012) which itself draws on the data reported by the European Commission (2000) with data
ranging between 1970 and 2007. We extend dataset in Onaran et al. (2012) to 2012 using the growth rate of the data provided
by Eurostat (2015).

4. For Luxembourg there is no data on ITR on capital. For Greece, data is not available after 2007 and for Denmark 2012 is
unavailable. For Austria and Sweden we have calculated data back from 1970 to 1980, for Germany and the UK from 1965 to
1970, and for Finland from 1965 to 1979 using growth rates based on capital tax rates provided in the study by Mendoza et
al. (1997). Data starts only in 1980 in Greece, Portugal, and Spain.

5. For Germany and the UK we have calculated data back from 1970 to 1965, for Austria and Finland from 1980 to 1970 and
1965 respectively, and for Sweden from 1980 to 1970 using growth rates based on labour tax rates provided by Mendoza et
al. (1997). Data starts only in 1980 in Greece, Portugal, and Spain.
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Appendix D
Table D. The effects of a 1%-point increase in the profit share (z) on excess demand

Consumption ~ Investment Exports Imports Net exports

JCMMer  oIVYer  ewp Ultey) G s B TUC VY XN O(XMor ey ey M OMN)r  o(NGY)or

A B c D E F GEH H | G K=(GPGH L M(CDL) N O=(MHNH)  P=(k-0)
A 053 0,000 054 2099 0152 -1728 0551 0509 0874 0291 0234 0341 0375 0306 -0.68 0402
B 065 0,000 0214 1272 009 0000 0000 0603 0897 0.491 0000 0287 0078 0487 0057 0,057
DK 042 0,000 0465 1870 0338 -0627 0397 0582 0866 0305 0180 0000 0000 0261 0000 0.180
FIN 0369 0.000 0518 2076 085 -0576 -0221 0608 0.890 0230 0074 0000 0000 0244 0000 0.074
Fo 0463 0.086 0529 2121 0289 -0439 0260 0602 0869 0.161 0.2 013% 0453 0163 -0036 0.09%
D -0689 0,000 0366 1577 0333 -0379 0199 0600 0913 0207 0063 0000 0000 095 0000 0.063
GR 0572 0,000 0423 1734 0377 -0729 0476 0547 0.908 0125  0.099 0000 0000 079 0000 0.099
RL 0% 0.164 033% 1500 0171 0000 0000 0588 0.896 0.455 0000 0401 0201 04%  -0.40 0.140
|00 0.069 045 1802 0257 0307 0142 058 0913 0.165 0037 0210 0169 0165 -0043 0.080
L 0153 0.000 0232 1303 032 0000 0000 0521 0930 1190  0.000 0000 0000 0999 0000 0.000
NL 0367 0131 0461 1855 0370 0000 0000 0634 0.916 0428  0.000 0130 0119 0385  -0066 0.066
P 0483 0,000 0668 3011 0090 0000 0000 0638 0913 0.161  0.000 0568 1143 0194 -0317 0317

0,858 0,000 0430 1754 0320 0277 015 0614 0913 0149 0034 0204 084 0144 0039 0.074
S -05% 0085 0407 1687 0172 -0508 0147 0517 08150273 003 0464 0319 0273 037 0.200
UK 0507 0,000 055 2264 0207 -0518 0243 0612 0890 0.199 0070 0000 0000 098 0000 0,070

Note: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany, GR = Greece, IRL = Ireland, | = Italy, L=Luxemburg, NL = Netherlands, P = Portugal,
E = Spain, S = Sweden, UK = United Kingdom
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L EU15 refers to the 15 West European old member states of the EU, which includes the UK despite the Brexit
decision. We keep the UK as part of our analysis for Europe, as policy coordination issues discussed in the paper
can be implemented even when countries are not part of a political union, although we recognise the importance
of a political union to facilitate such policy coordination.

2 For the potential positive effects of public investment on private investment, see Seguino (2012) and Dutt (2013).
For the potential positive effects of government spending on labour productivity, see Commendatore et al. (2011)
and Tavani and Zamparelli (2017). In our model we abstract from distinguishing between the long-run and short-
run impact of government spending and from different types of government expenditure on private investment.

% The use of the profit rate instead of the profit share would not change the conclusions of our analysis. First, we
have econometrically estimated equation (2) using the profit rate and we have found that the results are similar to
the specification in which investment depends on the profit share. Second, although the profit rate and the profit
share do not always move in the same direction, in our sample, their correlation is high in the vast majority of the
countries. The results are available upon request.

4 We assume that the government decides about government spending by taking into account the share of
government expenditure in output rather than the absolute value of government spending. Dutt (2013) has made a
similar assumption about the expenditure on public investment.

5 In reality, an increase in public spending produces an increase in the wages of the public sector employees,
affecting the wage share. For simplicity, we assume away this effect. If this effect was taken into account, an
increase in public spending would provide a further boost to economic activity via consumption.

® Results are available upon request.

"In our econometric estimations, we use the adjusted wage share and the adjusted profit share as provided by
AMECO. Compared to the unadjusted wage share, the adjusted wage share takes explicitly into account the role
of self-employment. This is done by assigning a certain proportion of the average self-employment income to the
average compensation of dependent employees, following the methodology outlined by Gollin (2002). Moreover,
the tax rates on labour, capital and consumption are captured by the corresponding implicit tax rates also provided
by AMECO. The implicit tax rates of each tax base category are calculated as the ratio of the total tax revenues of
the category to the potential tax base of this category. See Appendix C for more details and sources.

8 Results are available upon request.

® When we compare our results to previous findings in the empirical literature (Onaran and Obst, 2016) we find a
general breakdown of the profit-investment nexus since the start of the Great Recession in 2007. Taking after-tax
profits, this issue becomes even more apparent. Only 5 EU countries have a statistically significant profitability
effect.

10'We also found negative significant effects for the UK in the full sample 1960-2012 in some specifications.
However, when running a robustness check with a reduced sample prior to the crisis (1960-2007) the significant
negative effects in the UK do not hold true. Hence, we report the specification where government expenditure is
insignificant and dropped from the equation. For Belgium and France the negative effects of government
expenditure hold true also in the reduced sample, hence we keep the original estimation.

11 Results are available upon request.

12 Estimating a reduced sample size (1960-2007) shows that the perverse effects are driven by the significant
reduction of the tax rate on capital from 42% to 26% during the crisis period.

13 Stockhammer et al. (2009) find multipliers ranging between 1.38 and 2.69 for the Euro area.

14 Onaran and Obst (2016) found a decline in EU15 GDP by 0.30% following a 1% fall in the wage share in
Europe.

5 The empirical significance of spill-over effects as well as the importance of coordination of fiscal policies is
also confirmed in Auerbach and Gorodnichenko (2013).
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