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Wage-led growth in the EU15
member-states: the effects of income
distribution on growth, investment, trade
balance and inflation

Ozlem Onaran and Thomas Obst*

This paper estimates a multi-country demand-led growth model for the EU15.
A decrease in the share of wages in national income in isolation leads to lower
growth in Finland, France, Germany, Greece, Italy, Luxembourg, the Netherlands,
Portugal, Spain, Sweden and the United Kingdom, whereas it stimulates growth in
Austria, Belgium, Denmark and Ireland. However, a simultaneous decline in the
wage share leads to an overall decline in EU15 GDP; hence, the EU15 as a whole is
a wage-led economy. Furthermore, Austria and Ireland also experience a decline in
growth when they decrease their wage share along with their trading partners. The
results indicate that the decline in the wage share had significant negative effects
on growth in the EU15 and supports the case for wage coordination. We present
different wage-led recovery scenarios and the effects on prices, investment and net
exports.
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1. Introduction

There has been a substantial decline in the share of wages in national income in the
majority of European countries since the 1980s. In contrast to conventional wisdom,
this development was associated with poor growth performance in most European
countries. Indeed, the outbreak of the Great Recession in 2007 and slow recovery
in the aftermath shed light on the limitations of the conventional growth strategy in
Europe.

The Europe 2020 strategy of the European Commission (EC) as well as the national
reform and stability programs since the Great Recession repeatedly advocate further
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deregulation of the labour markets in the name of structural reform, and wage mod-
eration policies, i.e. real wage growth below the rate of growth in labour productivity,
to regain global competitiveness, reduce unemployment and create growth (EC, 2011;
EC, 2012). Furthermore, internal devaluation is imposed in European member-states
(MS) with trade deficit (e.g. Greece, Spain, Portugal) with the assumption that this
will restore competitiveness, profitability and growth (EC, 2013). According to this
thinking, incentivising a reallocation of resources into export-oriented industries, pri-
marily through wage cuts, is the main path to growth-friendly external rebalancing
within the Eurozone.

In contrast to this mainstream assumption that wage moderation unambiguously
leads to higher growth, this paper presents a theoretical model and an empirical analy-
sis for Europe based on post-Keynesian theory, which develops a general theory of the
effect of the wage share on investment, net exports and growth, and suggests that the
sign of the effect is an empirical matter, which depends on the structural characteris-
tics of the countries.

We analyse the effect of a pro-capital redistribution of income on growth in a highly
integrated region such as the EU15. The model estimated in this paper extends the
post-Keynesian/post-Kaleckian demand-led growth model developed by Bhaduri and
Marglin (1990) to a multi-country framework, and aims at analysing the effects of a
change in the wage share on growth.! A priori, one would expect a falling wage share,
i.e. a rising profit share, to have positive direct effects on investment and net exports,
but negative direct effect on consumption, since the marginal propensity to consume
out of wage income is expected to be higher than that out of profit income. However,
the question of whether the negative effect of an increasing profit share on consump-
tion overpowers the positive effects on investment and net exports essentially is an
empirical one, depending on the relative size of the consumption differential, the
sensitivity of investment to profit and the sensitivity of net exports to unit labour
costs. If the total effect is negative, the demand regime is called wage led; otherwise
it is profit led.?

The post-Keynesian/post-Kaleckian theoretical framework highlights the central
role of demand in determining growth in economies operating below full employment
and points out the dual role of wages as a cost item to the firm but also as a source of
demand in the economy.

The novelty of this paper is that it integrates cross-country effects of a simultaneous
decline in the wage share on demand in Europe. Previous studies have analysed only a
subset of European countries (i.e. Onaran and Galanis, 2014; Storm and Naastepad,
2012; Hein and Vogel, 2007; Bowles and Boyer, 1995) or taken the Eurozone as a
hypothetical aggregate economy without considering cross-country interactions
(Stockhammer et al., 2009; Onaran and Galanis, 2014). To the best of our knowledge,
Onaran and Galanis (2014) were the first to develop a coherent theoretical and empiri-
cal multi-country model for the G20 countries, which inspired the model in this paper.

! The significant fall in the wage share has also been associated with increasing personal income inequal-
ity. Daudey and Garcia-Penalosa (2007) show that changes in the factor distribution of income are an
important explanatory determinant of personal income inequality. Similarly, Atkinson (2009) argues that
analysing changes in functional income distribution is crucial to understand trends of increasing dispersion
in personal incomes. In the rest of the paper, we will focus on changes in functional income distribution,
which allows us to aggregate the effects of increasing inequality on demand.

2 For a comprehensive introduction to the debates concerning wage-led strategies, see Lavoie and
Stockhammer (2013).
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This paper develops a consistent estimation strategy providing new estimates for all
EU15 countries individually, including those previously not covered in the empirical
literature. Second, we analyse the effects of a simultaneous fall in the wage share and
its impact on growth in the EU15 as well as on investment, net exports and prices
based on interactions across countries. The modelling of the total effects on invest-
ment, trade balance and inflation integrating national and cross-country multiplier
effects is another novelty of this paper. Third, we present a wage-led recovery sce-
nario, and discuss whether coordinated wage policies can promote higher growth with
a more equitable income distribution, and present a feasible alternative to the current
European strategy of wage restraint.

The paper is structured as follows: Section 2 presents data and stylised facts. Section
3 presents the theoretical model. Sections 4 and 5 discuss the estimation methodology
and results. Section 6 compares the findings to the empirical literature, and Section 7
presents a wage-led recovery scenario. Section 8 concludes.

2. Data and stylized facts

The definitions and sources of the variables in the model are presented in Appendix
A.C, I, X, M,Y,W and R are consumption, private investment, exports, imports, GDP
at market prices, adjusted wages and adjusted profits in real terms.

Profit share, 7 is adjusted gross operating surplus as a ratio to GDP at factor cost,
Yf; wage share, ws, is 1—m. The adjusted wage share allocates a labour compensa-
tion for each self-employed equivalent to the average compensation of the dependent
employees.? The sample is restricted to EU15 countries,* due to a lack of sufficient
time-series data for the new EU MS. The sample period is 1960-2013.

Figure 1 shows the wage share in the EU15 countries. There is an overall decline
in the wage share in the majority of the countries, particularly pronounced between
the early 1980s and mid-2000s. The fall is more moderate in Belgium, Denmark,
Luxembourg and the UK. In the UK, this may be due to a sharp increase in mana-
gerial income. Greece experienced a pronounced fall in the 1960s coming to a stop
with the end of the military dictatorship in the mid-1970s. Portugal exhibits an excep-
tional upswing followed by a significant downswing during the revolutionary period
between 1974 and 1976 (Lagoa et al., 2014). Luxembourg, as an outlier, exhibits a
significant increase starting in the early 1970s followed by a moderate decline after the
early 1980s.

Opverall, the share of wages in national income has declined by roughly 10 percent-
age points in the EU15 countries between their latest peak levels (in the mid-1970s or
early 1980s) and 2013.

The secular decline in the wage share was associated with a weaker growth perfor-
mance in the majority of countries. For instance, average growth in France declined
from 5.7% in the 1960s to roughly 2% in the 1990s. In Italy, average growth dropped
significantly from almost 6% in the 1960s to roughly 1.5% in the 1990s. However,
growth rates increased in the case of Ireland and Luxembourg until the Great Recession

3 This methodology is used by the EC.
4 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden, United Kingdom.
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Fig. 1. Wage share (adjusted, ratio to GDP at factor cost, %)
Source: AMECO online.

in 2008. In the UK, average growth remained relatively stable, with values between 2%
and 3% between the 1960s and 2000s.
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3. The theoretical model

We model the effects of a change in the profit share on the level of GDP by ana-
lysing the country-level effects on the components of private aggregate demand:
consumption, investment, exports and imports. We then estimate European interac-
tions resulting from the effects of a change in the profit share of other EU15 coun-
tries. The model is based on a post-Kaleckian framework; however, the behavioural
functions also encompass standard Keynesian models (e.g. Blanchard, 2006).
Consumption (C) is a function of adjusted profits (R) and adjusted wages (W)>:

logC = ¢, +cplogR + ¢, logW (1)

As in Stockhammer ez al. (2009), we calculate the marginal effects of a change in the
profit share on C through multiplying the estimated coefficients (elasticities) of R and
W by mean values of our sample C/ R and C / W, respectively:

ACIY)_ ¢ ¢ ,
A(ﬂ,’) _CRR CWW ()

The estimates are equivalent to the difference in marginal propensity to consume out
of profits and wages, and are expected to be negative.

Private Investment (I) is modelled as a positive function of output and the profit share
as an indicator for expected profitability as well as the availability of internal finance:

logl =i, +i,logY +i logm+1ir,

(3)

where 7, is autonomous investment, and all parameters are expected to be positive. As a
control variable, we include real long-term interest rate r and it is expected to have neg-
ative effects on investment.® The marginal effect of 7 on I /Y is calculated as follows:

ALY I
(—) =7 = 4)
A(r) "R
We model the effects of distribution on net exports using a stepwise approach that
follows Stockhammer er al. (2009), Onaran er al. (2011) and Onaran and Galanis
(2014). First, domestic prices () and export prices (P ) are a function of nominal

unit labour costs, ulc, and import prices, Pm, based on a mark-up pricing model in an
imperfectly competitive economy:

logP =p, + p  log(ulc) + p log(Pm) (5)

logP_=px, + p, log(ulc) + p, log(Pm) (6)

> All variables will be used in logarithmic form due to the fact that they exhibit exponential growth.
6 We do not take log of the real interest rate since it includes negative values.
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Exports (X) are a function of relative prices of exports to imports, Px , and GDP of
the rest of the world, Yrw: Pm

logX = x, + xpxmlog(Px ! Pm) + x,,_log(Yrw) + x log(E) (7N

We include exchange rate, E> as a control variable.
Imports (M) are a function of domestic prices relative to import prices,

P and GDP:
m

logM =m + mppmlog(P ! Pm) + my,log(Y) + m log(E) (8)

Again, we include exchange rate E as a control variable.
We calculate the marginal effect of a change in the profit share on exports/GDP as

A X
S (az(,gx dlogP.  dlog(ulc) 8Zog(rulc)JX 'Y

A(m) - dlogP_ dlog(ulc) dlog(rulc) dlog(ws)

—(—)e . 1 EX/Y
XPP"l—ePY rule

rulc

)

where ¢, illustrates the effect of nominal unit labour costs (ulc) on P, and €n is the
effect of P_on exports. The wage share is real unit labour costs (rulc) multiplied by
GDP at market prices divided by GDP at factor costs (Y / Yf). The average values

XY
of

rulc

for the sample mean are used to convert the elasticity to marginal effects.

Finally, we take the negation of the total effect. A similar procedure is followed for
imports:

AMIY) _ (_)(alogM dlogP  dlog(ulc) alog(mlc)) MY

A(r) dlogP dlog(ulc) dlog(rulc) dlog(ws) | rulc o
— e e 1 Y \M/y 1o
- MPTPULC | _ Corc Y rule

The sum of partial effects of a change in 7 on consumption, investment and net
exports (NX = X — M) is the effect on private excess demand. This, in turn, will fur-
ther affect consumption, investment, and imports through the multiplier mechanism.

3.1 Effects of a simultaneous change in the profit share

Until now, we have ignored the effects due to a simultaneous change in distribution in
Europe; however, this overestimates the positive effects of a fall in the wage share on net
exports. While higher openness of an economy increases the relevance of the positive
effects of a fall in the wage share due to a higher share of net exports in GDP, European
economies are integrated and, as recommended by the EC, all countries are trying to
compete on the basis of wage costs. This decreases the effects of a fall in the wage share
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on net exports when it is implemented simultaneously in a variety of countries, as relative
prices of exports and imports do not change significantly when all countries reduce their
nominal unit labour costs. Given the high economic integration of the European econ-
omy, a full understanding of the simultaneous fall in the wage share requires an integrated
Europe-wide analysis. In 2013, the greater proportion of an MS’s total trade in goods was
with partners within the EU-28 with an average of 62% of total exports (Eurostat, 2015).

In the following, we present the Europe-wide effects of a simultaneous change in 7
based on a multi-country model as in Onaran and Galanis (2014).7 To the best of our
knowledge, this is the first paper to extend the multi-country model to the EU15 coun-
tries based on individual country estimations. This European multiplier mechanism
incorporates the effects of a change in 7 on the aggregate demand of each economy
through the changes in import prices and the GDP of trade partners. For the case of
15 countries, the percentage change in GDP of each country is

[ AY, ] [ AY, ] AY, |
Y, Ar, Y, Am, Y,
= E15x15 : + HlelS + 1315x15 + "Vvlixls (1 1)
AKS Aﬂ'15 AY'IS A”nlS AYVIS
L Y5 ] [ Y5 ] RN

The matrices E and H represent the effects of a change in each country’s own &
on demand in that particular country. E is a matrix, whose diagonal elements are the
effect of a change in 7 in country j on private excess demand (C+I+NX/Y) in
country j. Matrix H reflects the national multiplier effects and hence shows the effect
of an autonomous change in private excess demand on aggregate demand. Matrix P
illustrates the effect of a change in trade partners’ & on import prices and hence on net
exports in each country. Finally, matrix W shows effects of a change in trade partners’
GPD on exports of each country. The details are in Appendix B.

Solving equation (11) for {g} gives us the equivalent of a European multiplier effect:
Y

3.2 Total effects on investment, net exports and inflation

_ AY, .
Y, A,
: = U5 = Hyss = Wiss) (B s + By ) (12)
AY; Az,
RN

Next we model the total effects on investment, net exports and inflation integrating

both national and cross-country multiplier effects, which is a novelty of this paper.
The total effect on investment ultimately determines the character of the accumu-

lation regime. A strong partial effect of # and a weak partial effect of Y on I favour

7 Rezai (2011) and von Arnim et al. (2012) present similar theoretical models with cross-country

interactions.
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a positive impact of pro-capital redistribution on investment, resulting in a profit-led

AlTY

Am
bution would have a negative effect on investment leading to a wage-led investment

investment regime ( > ()j. In the reverse constellation a pro-capital redistri-

Ar
led or profit led (Blecker, 2015). The total effects will depend on whether the profit-
ability or the accelerator effects dominate as well as the sign and size of the overall
effect of # onY. We calculate the total effects on investment as follows:

regime (AI 'Y < OJ. Hence, even if demand is wage led, investment can be either wage

AIY AY/Ye I +i£ (13)
Am At "Y) *R]
where AY /Y illustrates the change in aggregate demand and v reflects the elasticity of

Am
investment to GDP. In order to convert elasticities into marginal effects, we multiply with
the sample mean of 1 The first term is the ex-post multiplier indirect effect, whereas the
Y

second term is the direct partial profitability effect as calculated in equation (3).

Regarding the trade balance, the total effect of a 1% increase in 7 on net exports
in wage-led countries will be positive and larger after the multiplier due to a fall in
imports following lower growth; however, the effect in profit-led countries is theoreti-
cally ambiguous. There will be a positive effect on imports due to the rise in GDP in
profit-led countries, which partially offsets the positive price competition effects and
deteriorates the trade balance position. Furthermore, when there is a simultaneous
change in all countries, and if the EU15 as a whole is wage led, this leads to a decrease
in trade partners’ GDP, and a negative effect on exports. This may offset the positive
effects via prices; hence, the total effect on trade balance is ambiguous in both the wage-
led and profit-led economies. We calculate the post-multiplier net export effects as

[ ANX /Y, | [ AY /Y, ]
Arm, Arm, Arm,
: = (NXISxIS + F;les) s (I’Vlsxls - MlelS) : > (14)
ANX /Y, Ar AY /Y,
| Aﬂ'15 ] L Aﬂli i
where ~ ~
ANX
Y
0 0
Ar,
0 .o :
NX,, ;= (15)
ANX
0 }715
| Ar,s |
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AM,
0 ... 0
Ay,
oo (16)
15x15 : ., 5
. AM,,
I AY;, |
AX AM
v M.
where NX = Y _L and M,=e, . —.
Arm, Am, Y,

Next, we calculate the effect of an isolated change in 7 in one country on inflation
(AlogP) as

a7

Am Ologulc Ologrulc Ologws rule

PULC

AlogP OlogP Ologulc Ologrulc | 1 1 Yf 1
=T =Tl rucy L v |,
rulc 1-¢ Y Jrulc

The effects of a simultaneous change in 7 on prices in each country is then given by

[ AlogP |
= 0 Am, - A,
Aﬂ'l An’l Aﬂ: . : pml
=| DP |+ PM ! :
: 15x15 . 15x15 : : . : ’ (18)
AlogP AT
—A"g 15 Ar, Am, 0 |LPms
| A5 |
where ~ _
AlogP 0 0
Arm,
0 .o
DPlsns = : : ., : (19)
0 AlogP
| Ax
[ Alog(P), M,, Alog(P,),; M., |
Ar, M, Ar M,
Nlog(P), M,, .
PM15x15 = A71:1 MZ (20)
Alog(l)x)l M115 Alog(I)Jc)Z M215 0
L Aﬂ:l MIS Aﬂ-Z MIS
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where DP,= loiP and
Am
v Aﬂ,’j M. I l—epj Y] mlc]. M,

1

DP represents the effects of a change in 7 in country ¢ on domestic prices in coun-
try PMl.]. includes the effects of a change in 7 in country j on inflation in country
via changes in the import prices of country i.

4. Estimation methodology

We apply a single-equation approach in order to analyse the effects of the changes in
the wage share on growth for EU15 countries. We estimate the distributional effects
on individual components of private aggregate demand, which are consumption,
investment, exports and imports for each country, as is widely applied in the literature
(Stockhammer ez al., 2009; Onaran and Galanis, 2014; Hein and Vogel, 2007).

Unit root tests suggest that most of our variables are integrated of order one.?
Therefore, we take first differences of the variables. The profit share is stationary in
Greece, the Netherlands, Spain, Sweden and the UK, and hence we use this variable
in its level in these countries. Error-correction models (ECM) are applied wherever
statistically significant.’

In all estimations we start with general specifications with both the contemporane-
ous values and first lags of the variables as well as a lagged dependent variable, and
keep those variables, which are statistically significant. Wherever there is autocorrela-
tion, either the lagged dependent variable is kept or an AR(1) term is added.

The single-equation approach has several advantages. It allows for flexible modelling
of the individual behavioural functions for single countries and to detect the precise
economic relationships between demand and changes in income distribution (Onaran
and Galanis, 2014). Moreover, it is possible to distinguish between domestic and total
effects that include international trade. Although it does not explicitly account for
the fact that C, I and NX add up to private demand, we do integrate the interactions
between the three components of demand indirectly, as both investment and imports
are functions of domestic GDP, which includes all demand components, and thereby
the national multiplier effects are integrated. Moreover, by estimating the Europe-wide
multiplier effects we incorporate further effects on C,Iand M.

The main alternative, a vector autoregression model (VAR), estimates the goods
market equilibrium in a full model and has been applied by Onaran and Stockhammer
(2005), Stockhammer and Onaran (2004) and Barbosa-Filho and Taylor (2006),
among others. The advantage of this approach is that the interaction between the vari-
ables can be incorporated and it allows for tracing effects through an entire system
rather than analysing one equation at a time. Also, it is more suitable to deal with
simultaneity bias. However, using this approach would require a substantial simplifica-
tion of the model since it cannot handle more than five endogenous variables (Onaran
and Galanis, 2014). In the context of our analysis that encompasses 17 variables, this

8 Stationarity tests are available upon request.
® The t-ratios reported by Banerjee er al. (1998) are used for the speed of adjustment coefficient to test
whether there is cointegration among the variables.
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would lead to a significant misspecification of the behavioural functions and does not
give a precise account of the effects of the ws on C, I and NX.

The problem is that the VAR structure implies that the lagged values of all variables
enter each behavioural function, and it becomes hard to specify each function appro-
priately or issues of overdetermination or misspecification arise; e.g. profit income,
wage income, profit share, and nominal unit labour costs would all be allowed to affect
import prices. Alternatively, in order to simplify the model, a single variable to reflect
the wage share would have to be used in all equations; however, then the specifica-
tions would be misspecified. What we currently do is introduce the appropriate related
variable in each behavioural equation, e.g. profit share in investment, profit and wage
incomes in consumption, relative prices in imports and nominal unit labour costs in
price estimations, which we believe are the appropriate behavioural specifications,
and this would not be possible in a VAR framework. The estimation regarding the
effects on net exports alone requires the stepwise estimation of four separate equations.
Simplified direct estimations of net exports as functions of the wage share applied
in the former literature (e.g. Bowles and Boyer, 1995; Hein and Vogel, 2007) fail to
detect the significant effects of labour costs on foreign demand; hence, it is not our
preferred approach. In past decades international trade has increased substantially.
As a consequence the estimation of the net export effect is a very sensitive part of the
model. Specification of proper behavioural functions is thus a choice we made over the
systems estimations.

Furthermore, in a VAR model it is not possible to detect and decompose the precise
economic relationships that lead to changes in demand in response to distribution
using impulse responses or decomposition analysis, which trace the cumulative effects
of changes in all the variables in the system following an initial shock in distribu-
tion. The single-equation approach has the big advantage that the interpretation of the
results is much clearer, which is crucial to understand the mechanisms of how a change
in the wage share affects total as well as decomposed parts of aggregate demand.

The second major qualification relates to changes in the functional income dis-
tribution. It is important to recognize that income distribution is endogenous (i.e. a
higher unemployment rate lowers the wage share, which usually takes place with a
time lag). However, endogenising income distribution, e.g. by using an instrumental
variable method, works only if the instrumental variables are valid instruments, and
for income distribution the common approach is to use the lags of distribution as
instruments, which raises concerns about the validity of the instruments as well as
poses challenges regarding the degrees of freedom with short time-series data. Using
a VAR methodology, in addition to the problems of specification discussed above, also
requires identifying some variables as simultaneously exogenous, and the interactions
are modelled via the lagged effects only; hence, this method also does not offer much
more than assuming distribution to be exogenous in the short run and endogenous in
the long run. Given these caveats of instrumental variable approaches as well as sys-
tems estimations discussed above, in order to focus on the determinants of demand
we take the wage share as exogenous in the short run, hence we are implying that the
time lag of the effect of output on distribution is longer than one year.

As a result, the convenience of having a clearer interpretation using a single-equation
approach may come at the price of possible bias due to ignoring the system dimen-
sion and endogeneity. The main alternative of using a VAR model approach, however,
comes with its own problems.
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5. Estimation results

The regression results for consumption are in Table 1. The hypothesis that the mar-
ginal propensity to consume between profit income and wage income differs is con-
firmed in all countries.

The estimation results for investment are given in Table 2. In all countries, GDP has
strong and significant accelerator effects on private investment. The effects of & are
less robust across countries; it has no statistically significant effect in Austria, Finland,
Germany, Greece, Luxembourg, Portugal and the UK. In these cases the effects are
treated as zero when we calculate the total effects on private excess demand.

Comparing these results to previous findings in the empirical literature (Onaran
and Galanis, 2014; Hein and Vogel, 2007; Stockhammer ez al., 2009) we find a general
breakdown of the profit-investment nexus since the start of the Great Recession in
2007. Onaran ez al. (2011) find that in the case of the USA, when interest and dividend
payments are deducted from the profit share, there is a positive effect on investment
illustrating the impact of financialisation on the sensitivity of investment to 7 . Such a
correction, however, is beyond the scope of this paper due to limited time-series data
on dividend payments in most EU15 countries.

The estimation results for domestic prices, export prices, as well as exports and
imports are given inTables 3 to 6, respectively. The results are in line with our expecta-
tions, except in Belgium, Ireland, Luxembourg, the Netherlands and Portugal there
are no significant effects of export prices relative to import prices on exports. Similarly,
we find no statistically significant effects of domestic prices relative to import prices
on imports in the case of Denmark, Finland, Germany, Greece and Luxembourg.
Appendix C summarises the effects of a change in 7 on X /Y and M /Y . The total
effect does depend not only on the elasticity of exports and imports to relative prices
and the pass-through from labour costs to prices, but also on the share of the respective
component in GDP.!? As a result, in small open economies the effects are likely to be
much larger compared to large relatively closed economies.

5.1 National effects

Table 7 summarizes the effects of a 1% increase in 7 on components of private aggre-
gate demand: consumption, investment, exports and imports.

The first column reports the partial effects on consumption. The marginal propen-
sity to consume out of wages is higher than out of profits, thus a rise in 7 negatively
affects consumption. The differences between marginal propensities to consume range
mostly between —0.23 (Ireland) and —-0.564 (Greece). However, Belgium, Denmark
and Luxembourg have relatively low (-0.15) albeit statistically significant negative
consumption differentials.!!

The second column gives the partial effects on private investment. A 1% increase
in w in the EU15 countries leads to an increase in investment with values ranging
between 0.07% (the Netherlands) and 0.20% (Belgium) as a ratio to GDP. If we sum

10 As a robustness check we converted elasticities into marginal effects using the sample mean as well as
the latest value in 2013 to take into account possible effects coming from higher trade openness. Our results
regarding the nature of the regimes remain robust, and EU15 GDP remains wage led.

1 The results are robust when we use unadjusted wages or wage share as the regressors. Our mean dif-
ferential is minus 0.312 and hence in alignment with previous studies; i.e. Marglin and Bhaduri (1992) find
a savings differential of 0.37 for a sample of 16 OECD countries.
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up the effects of an increase in 7 on domestic private demand, the negative effect on
consumption is substantially larger than the positive effect on investment in absolute
values in 13 out of 15 countries.!? Thus, domestic demand in the EU15 is clearly
wage led.

The integration of the foreign sector, however, has a crucial role in determining
whether an economy is wage led or profit led (Blecker, 1989). The effects of a 1%
increase in 7 on net exports range between 0.05% (Germany) and 0.40% (Austria)
as a ratio to GDP.

Column F sums up the partial effects on private excess demand when 7 increases in
each country in isolation. Overall, large economies such as the UK, Germany, France,
Italy and Spain as well as some small economies such as Greece, Portugal, Sweden,
Finland, the Netherlands and Luxemburg are wage led. Two small economies, Austria
and Ireland, are profit led when integrating the foreign sector, as well as Belgium and
Denmark, which already had profit-led domestic demand due to low consumption dif-
ferentials and high investment effects.

Column G reports the multiplier, which was calculated using the elasticities of C, I
and M with regard to Y. The multipliers are mostly above one and range between 1.03
in Austria and 2.1 in Spain, with only three small open countries having a multiplier
less than one (Belgium, Ireland, Luxembourg and the Netherlands).!?

When multiplier effects are taken into account, the effect of a change in distribu-
tion on demand becomes amplified (for countries with multipliers larger than one).
Column H reports the percent change in equilibrium aggregate demand after the mul-
tiplier mechanism.

The effects of a 1% increase in 7 on investment are diverse, as can be seen in
Appendix D. Investment regime is wage led, i.e. the effect of arise in 7 on I/Y is nega-
tive in Finland, Germany, Greece, Luxembourg, Portugal, Spain and the UK, whereas
the investment regime is profit led in Austria, Belgium, Denmark, France, Ireland,
Italy, the Netherlands and Sweden. The effects are ranging from strong negative effects
in wage-led countries such as Greece (-0.43) to moderate positive effects in profit-led
countries (0.27) such as Denmark.

The effects on the trade balance are almost always positive, ranging between 0.07
(Ireland) and 0.32 (Austria). Belgium is an exception, with a negative effect due to very
low positive net export effects via the price channel and a strong increase in imports
following the increase in aggregate demand. The total effects on net exports are larger
than the partial effects via price channels in wage-led economies, and lower in profit-
led countries (compared to the partial effects reported in Column E in Table 7).

5.2 Europe-wide effects

Next, we analyse the effects of a simultaneous 1% increase in 7 taking place in all
EU15 countries. Column I in Table 7 presents the results. Most strikingly, two econo-
mies which were profit led in isolation—Austria and Ireland—also start to contract
after the incorporation of further effects on their net exports due to decreasing wage
shares of their trade partners, which reduce export prices and GDP of the trade part-
ners, which are wage led. Thus, when everyone is pursuing the same wage competition

12 Belgium and Denmark are two exceptions in our sample.
13 The IMF (2009) reports capital spending multipliers between 0.5 and 1.8.
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strategy in Europe, the expansionary effects of an increase in 7 are reversed as relative
price effects are moderated and external demand dampens.

Comparing Columns H and I, wage-led economies experience even stronger negative
effects on demand. Demand in the large economies (rather closed) such as Germany,
France, Spain, Italy and the UK now decreases by 0.23% to 0.54%. Demand in small
open economies such as Ireland, Greece, Austria, Sweden, Finland and Portugal
decreases by values between 0.07% and 1.03%. Greece, albeit a small open economy,
stands out as a strongly wage-led economy due to very low sensitivity of exports to
labour costs,'* no significant effect of labour costs on imports and no significant effects
of profitability on private investment. Even in isolation, a rise in the profit share leads
to a 0.92% fall in demand, and the effect increases further after a race to the bottom
in the wage share in Europe. Indeed, only Belgium and Denmark do not contract as
an outcome of a simultaneous increase in 7; however, the effects on growth diminish
significantly in these countries as well and become almost economically insignificant,
close to zero in the case of Belgium.

Overall, a simultaneous decline in the ws in all countries leads to a decline in the
EU15 GDP by 0.30%.

Next, we report the total effects on investment and net exports following a simulta-
neous 1% increase in 7 in Appendix D, Table D.2. In this case eight countries (includ-
ing now also Austria) have a wage-led investment regime. The negative effects of a
simultaneous rise in 7 on investment are larger (in absolute value) in countries with
wage-led investment regimes, and countries with profit-led investment regimes now
experience smaller increases in investment due to more moderate growth effects.

Regarding the net exports effects, in all countries, the total effects of a simultaneous
rise in 7 is lower (Table D2) compared to the effects of an isolated change in 7 due to
the fall in external demand. On average, however, net exports would still increase by
0.16% in the EU15 as a whole. Net exports decline only in Belgium.

5.3 Robustness checks

In order to account for the exceptional behaviour of the economies during the cri-
sis years, we have checked the robustness of our results using a reduced sample size
between 1960 and 2007.'> The results are robust when estimations are repeated
excluding the Great Recession years.

As a second robustness check, we used unadjusted wages. We again found that the
results are robust.

Third, we also estimated a seemingly unrelated regression model (SUR) to check
for the robustness of our results. Indeed, we found cross-correlation among the error
terms of all six equations (G, I, P, P, X, M) for the EU15 countries to be statistically
significant. This is plausible since the EU15 represent a highly integrated economy, i.e.
are affected by a common monetary policy. However, SUR methodology comes at a
cost. First, our SUR estimations show that we do not increase statistical significance
by applying a systems approach.! In contrast, in the investment specifications effects

14 The EC (2013) itself highlighted the incomplete pass-through of labour-cost moderation into prices.
Wage cuts were not passed on to export prices but absorbed by increasing profit margins, particularly in the
tradable sector.

15 Results are available upon request.

16 Results are available upon request.
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of m on investment becomes insignificant in the case of France, Spain and Sweden, as
opposed to the significant effects in the single-equation estimations. Moreover, there
are strong ‘contagion effects’ within the systems approach; thus a miss-specified equa-
tion in one country leads to a change in otherwise significant results in other country
specifications. Most importantly, our overall findings remain robust when estimating
a SUR model, e.g. the EU15 GDP declines by 0.34% according to the SUR results,
which is very close to the result based on single-country simulations and still indicates
that Europe as a whole is wage led.

6. Comparison with the literature

In this section we compare our results with the previous empirical research, particu-
larly on the EU MS.

There are two main estimation strategies, accompanied by an ongoing debate about
the nature of the demand regime in advanced economies. One strand of literature is
motivated by the analysis of a neo-Kaleckian version of Goodwin’s cyclical growth
model (e.g. Barbosa-Filho and Taylor, 2006; Kiefer and Rada, 2015; Tavani er al.,
2011). These studies focus on the systemic linkages between demand and distribution
and treat the latter as endogenous. This literature applies a VAR approach to jointly
estimate economic activity and distribution.!” These models estimate a reduced-form
long-run model with short-run cycles typically consisting of only the wage share and
capacity utilisation.!8 In alignment with the theoretical assumption that higher profits
lead to higher investment, these studies typically find the demand regime to be profit
led. Stockhammer (forthcoming 2015) argues that this literature needs to provide
more evidence on the behavioural equations, in particular on the investment func-
tion, since it is viewed as the driving force of finding profit-led demand. Furthermore,
a series of relevant financial control variables are omitted that might bias the overall
findings (Stockhammer, forthcoming 2015).

Kiefer and Rada (2015) estimate a VAR with only distribution and growth for a
panel of 13 OECD countries including eight European MS!® and find weak profit-led
regimes; however, they include a mix of small open and large economies in the panel,
which may have quite different structural parameters. Barbosa-Filho and Taylor (2006)
find demand to be profit led but focus exclusively on the USA. A notable exception
is Stockhammer and Onaran (2004), who estimate a VAR model for France, the UK
and the USA and find weak evidence for wage-led demand. Tavani ez al. (2011) con-
firm previous results of a profit-led regime in the USA but a wage-led regime in the
Netherlands. Jump and Mendieta-Munoz (2015) test the wage-led demand hypothesis
for the UK using a structural VAR approach and find evidence in favour of a wage-led
demand regime.

A larger group of papers apply a single-equation approach estimating behavioural
functions for consumption, investment and the external sector separately. These studies

17 Barbosa-Filho and Taylor (2006) further decompose aggregate demand into individual components,
rather than estimating behavioural equations.

18 Capacity utilisation is usually defined as real GDP over potential GDP (e.g. Barbosa-Filho and Taylor
2006). Kiefer and Rada (2015) take the OECD output gap. However, as the authors note themselves, this
methodology can be questioned due to both methodological and theoretical problems in measuring poten-
tial output or output gap.

1 Finland, France, Germany, Ireland, Italy, the Netherlands, Sweden and the UK.
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use annual data and usually interpret the effects as a partial goods market equilibrium
with a focus on the medium run (Stockhammer, forthcoming 2015).

In this group, our results are in alignment with those of Onaran and Galanis (2014),
Storm and Naastepad (2012), Stockhammer er al. (2011) and Stockhammer and
Ederer (2008) for Austria, Finland, Germany, France, Italy, the Netherlands, Spain,
Sweden and the UK.

Storm and Naastepad (2012) find Denmark to be wage led in domestic demand
as well as total demand and Belgium to be undefined. However, their estimations do
not pay attention to unit root issues. Furthermore, international trade is modelled by
means of estimating the effects of real unit labour costs directly on exports, and they
do not estimate the effects on imports.

Bowles and Boyer (1995) find profit-led regimes in total demand in Germany and
France. However, while their paper is seminal in terms of testing strategy, they do not
discuss the time-series properties of their variables and hence do not apply difference
or error correction models.

Stockhammer and Stehrer (2011), focusing on domestic demand only, find mixed
results for Ireland, depending on the amount of lags included. However, they find per-
verse but statistically insignificant consumption effects. In alignment with our findings,
the authors find domestic demand in Luxembourg to be wage led.

Hein and Vogel (2007) differ from our results regarding the Netherlands only, which
they find to be profit led. However, the unconventional finding that domestic demand
is profit led drives these results.

Hartwig (2014) finds that demand in the OECD is slightly wage led based on panel
data estimations for single components of demand. Stockhammer and Wildauer (forth-
coming 2015) also apply panel data estimations for single equations and find demand
in 18 OECD countries on average to be wage led.?°

Overall, our results confirm the findings of the majority of studies that domestic
demand tends to be wage led; aggregate demand in large economies also tend to be
wage led, whereas small open economies may be profit led due to international trade
effects.

To the best of our knowledge, this paper is the first to estimate the aggregate demand
regime in Greece, Portugal, Ireland and Luxembourg.

While the results of single country versus panel data estimations are not compara-
ble, it is worth noting that single equation and VAR estimation strategies have yielded
contradicting results in some cases, mostly for the case of the USA, and although the
USA is not the focus of this paper, the differences in methodologies may need further
explanation.?!

Blecker (2015) emphasizes that studies which have found profit-led economies
using a VAR approach have used methodologies that focus on short-run cyclical

20 Including 12 EU MS: Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, the
Netherlands, Spain, Sweden and the UK.

2! It should be noted that both scholars, in the Kaleckian and Goodwin tradition, agree on the partial
effects; that is, an increase in the wage share should increase consumption and depress investment. The disa-
greement is based on the relative size of the effects, and hence the total effects. However, as Stockhammer
and Stehrer (2011) note, even though the Goodwin cycle-based studies find profit-led demand regimes, it
might not be due to reasons implied in Goodwin’s theory of the business cycle. As the authors show, the
link between investment and profits seems not to be strong. We also find that changes in investment are
predominantly driven by changes in demand rather than in income distribution. The finding of a negative
consumption differential is, however, robust across all countries in a wide range of studies.
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relationships.?? The diversity of findings across the single-equation estimation studies
might be explained by the fact that, depending on the specifications in the econometric
model, they pick up short-run as well as long-run relationships.?

The argument to pay attention to the time dimension of the effects has some merit
since both studies that find profit-led demand regimes, Barbosa-Filho and Taylor
(2006) for the USA and Kiefer and Rada (2015) for a panel, analyse short-run cyclical
dynamics. Moreover, as Stockhammer and Stehrer (2011) show, the estimated effects
on domestic demand are quite sensitive to the lag length in separate time-series equa-
tions for 12 OECD countries. With regards to the study by Barbosa-Filho and Taylor
(2006), Stockhammer and Stehrer (2011) point out that the econometric results might
suffer from autocorrelation problems. Moreover, they found the results to be very sen-
sitive to the lag length. Increasing the lag length (two to four lags using quarterly data)
turns the original finding of a profit-led regime into a wage-led one. In addition, the
empirical findings for the consumption function (negative effects of an increase in the
wage share on consumption) in Barbosa-Filho and Taylor (2006) are perverse.

To summarize, there are single-equation-based as well as systems-based estimations,
which deliver similar results regarding the wage-led nature of the demand regime in sev-
eral European countries (e.g. Stockhammer and Onaran, 2004; Jump and Mendieta-
Munoz, 2015), and the differences between findings in the case of the USA seem to be
driven by the treatment of auto-correlation and lag length issues.

In another attempt to address the potential reasons behind the profit-led finding
in Goodwin’s cyclical growth model, Stockhammer and Michell (2014) demonstrate
theoretically that in a simple Minsky model extended by a reserve army distribution
adjustment mechanism, the wage share responds positively to output but generates no
feedback. Instead, cycles are generated through the interaction of financial fragility and
demand, with the latter not being influenced by changes in functional income distribu-
tion. This holds true even if a wage-led demand regime is introduced to the model by
allowing for a positive feedback effect from the wage share to output. Hence, finding a
counter-clockwise motion in output-wage share space might not be enough evidence
to rule out the possibility of a wage-led demand regime.

As a result, empirical studies based on Goodwin cycle models that do not control for
debt variables might base their findings of profit-led demand on spurious correlations
(Blecker, 2015; Stockhammer, forthcoming 2015).

However, our paper, as most other studies using the single-equation approach, also
omits debt variables due to a lack of long time-series data for each EU15 country.
A notable exception is Stockhammer and Wildauer (forthcoming 2015), who control
for effects of personal income distribution, asset prices and debt. Also, Onaran ez al.
(2011) integrate housing and financial wealth effects on consumption and find the
USA to be a moderately wage-led demand regime.

Detached from the literature on wage-led and profit-led demand regimes, a study
by the IMF (Decressin et al., 2015) has simulated a 2% wage moderation scenario

22 Blecker (2015) argues that the positive effects of increased profits on investment and net exports are
stronger in the short run, while it appears that the negative effects on consumption are likely to be more sig-
nificant in the long run. Therefore, he suggests that while there is evidence for demand to be profit led in the
short run, it is not relevant to the impact of a change in the wage share on long-term economic performance.

23 In our analysis, we first estimate ECM and then choose a difference specification if there is no signifi-
cant error correction mechanism. Hence, the short-run effects are arguably the same as the long-run effects.
We also calculate long-run coefficients in our difference specifications, taking into consideration lagged
effects of the explanatory as well as dependent variables.
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in a coherent multi-country model including five European countries (Greece, Italy,
Ireland, Portugal and Spain) to discuss the short-run economic impact on output.
Following an exogenous 2% reduction in wages in all Euro-area economies over two
years, Euro-area GDP declines by 1% below its level and inflation decreases by 2%,
given that monetary policy is constrained by the zero lower bound. The paper thus
confirms one of our core results: a simultaneous decline in the wage share in all EU15
countries eliminates the positive competitiveness effects on net exports.

7. Wage-led recovery scenarios

In this section, we set out the effects of an alternative scenario of a simultaneous wage-
led recovery in the EU15 countries over the next five years on growth, investment,
net exports and inflation. Obviously, if all countries increase their wage share by 1%,
EU15 GDP would go up by 0.30%.2* In this scenario, however, the small open econo-
mies Belgium and Denmark would contract. In Table 8, we illustrate an alternative
scenario that takes into account country-specific room for manoeuvres to increase the
wage share.

In this scenario, all EU15 countries follow a differentiated increase in the wage share
with a 5% increase in the wage-led countries, a 3% increase in the intermediate group
of Ireland and Austria, which become wage led in the race-to-the-bottom scenario,
and a 1% increase in Belgium and Denmark, which remain profit led also in the race-
to-the-bottom scenario. In this scenario, all EU15 countries can grow along with an
improvement in the ws leading to an increase in EU15 GDP of 1.51%. Hence, there is
an empirical case for wage coordination to stimulate growth with equality in Europe.

The effects on investment are shown in Column C. In nine European countries the
positive accelerator effects overpower the negative profitability effects, leading to a
wage-led investment regime. Greece experiences the strongest positive effects on I /Y
of roughly 2.4%. We find a profit-led investment regime in only six cases (Belgium,
France, Ireland, Italy, the Netherlands and Sweden). While further investment policies
are undoubtedly required, particularly in countries with profit-led investment regimes,
overall a wage-led recovery could generate an increase of 0.24% in I/Y in the EU15.

The effects on net exports are negative in the majority of the EU15 except Belgium
and Denmark, as can be seen in Column D. While net exports/GDP decrease by only
0.05% in Ireland, it decreases by 1.40% in Greece. Again, further industrial policy is
required to address trade imbalances.

Finally, we analyse to what extent a wage stimulus in the EU15 countries would
exert inflationary pressures.

On average, annual inflation would rise by 1.4% as an outcome of a simultaneous
1% increase in the wage share in the EU15 countries, and 1.2% following a differenti-
ated increase in the wage share, as suggested in our alternative scenario, as reported
in Appendix D, Table D3. The effects on inflation are not as strong as the effects on
nominal unit labour costs since firms might not be able translate higher costs into
higher prices, particularly in relatively open economies.?® As an outcome of our wage-
led recovery scenario, the majority of countries would experience increasing inflation

24 This implies a level effect, rather than a faster growth rate. GDP hence increases by an additional 0.30%
in one year.

%5 Stockhammer er al. (2011) find that a change in rulc by 1% will come with an increase of 0.72% in infla-
tion in Germany, and show that increased openness limits the ability of firms to pass on an increase in ulc.
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Table 8. The effects of a differentiated increase in the wage share on investment and net exports

Change in % change in aggregate Total effect on Total effect on

profit share demand 1/'Y NX/Y

A B C D
A -3.00 1.147 0.431 -0.419
B -1.00 0.269 -0.138 0.202
DK -1.00 0.443 0.020 0.153
FIN -5.00 1.489 0.647 -0.758
F -5.00 1.120 -0.053 -0.753
D -5.00 2.195 0.684 -0.913
GR -5.00 5.123 2.358 -1.404
IRL -3.00 0.332 -0.379 -0.052
I -5.00 1.181 -0.409 -0.842
L -5.00 0.641 0.167 -0.355
NL -5.00 0.953 -0.225 -0.641
P -5.00 2.375 0.895 -1.004
E -5.00 2.713 1.024 -1.303
S -5.00 1.275 -0.095 -0.812
UK -5.00 0.959 0.144 -0.756
Average* 1.511 0.245 -0.794

Notes: A = Austria, B = Belgium, DK = Denmark, FIN = Finland, F = France, D = Germany,
GR = Greece, IRL = Ireland, I = Italy, L = Luxembourg, NL = Netherlands, P = Portugal, E = Spain,
S = Sweden, UK = United Kingdom

* Change in each country is multiplied by its share in EU15 GDP.

rates well below the ECB target inflation rate (2%). In light of a risk of deflation in the
Eurozone our findings indicate that a wage stimulus in the EU15 would indeed help
keep the European economy away from deflation.

Labour factor productivity in the EU15 countries increased by roughly 0.7% in the
decade between 1997 and 2007 on average, excluding the crisis years. Our alternative
scenario would be consistent with an annual nominal wage increase of 3.1% in the
EU15 on average (e.g. 1.9% in Ireland, 3.6% in Greece).

8. Conclusion

The empirical analysis in this paper shows that a simultaneous decline in the wage share
in a highly integrated European economy leads to a decline in growth. Hence, there is
room to stimulate demand in the current economic climate of deficient demand and
sluggish growth: a 1% simultaneous increase in the wage share at the European level
could lead to a 0.30% increase in EU15 GDP.

The negative effects of a fall in the wage share on consumption overpower the posi-
tive effects on investment in 13 European countries. Domestic demand is hence clearly
wage led in the EU15. Some small open economies may have a profit-led regime when
the foreign sector is included due to a higher degree of openness of the economy,
whereas the net export effects tend not to dominate in relatively closed large econo-
mies. In isolation, we have found 11 countries to be wage led and four countries to be
profit led.
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This paper went beyond the nation-state and estimated the impact of a simultaneous
decline in the wage share on demand and hence growth in EU15 countries. In the case
of a simultaneous fall in the wage share, the positive net export effects are essentially
wiped out, leaving profit-led demand regimes in only two countries (Belgium and
Denmark). Thus, when all EU15 countries pursue beggar-thy-neighbour policies, the
competitiveness effects will be minor, while the domestic effects dominate. Reversing
these policies would promote growth, albeit the effects are economically not large.
A cautious interpretation of the empirical results would suggest that a more equal
income distribution does not hamper growth in Europe.

The results also illustrate a fallacy of composition. Even if increasing profit shares seem
to promote growth at the national level in some profit-led economies, at the European
level a simultaneous fall in the wage share leads to European demand deficiency as well
as contraction, even in originally profit-led economies such as Austria and Ireland.

The estimated model in this paper has been kept simple to analyse the role of
income distribution in determining private demand. Possible extensions include a
richer modelling of the government sector, i.e. the potential crowding-in effects on
private investment.

The applied estimation approach might introduce some bias resulting from endogene-
ity issues and single-equation-based estimations. However, our results are robust across
different sample sizes, and estimation methods (i.e. the use of SUR) and in alignment
with the findings of the majority of previous studies for single countries. Moreover, our
result that the EU15 in aggregate is wage led is plausible against the background that
the EU15 countries have low extra regional trade and hence represent a rather closed
economy, and the domestic demand regime (consumption + private investment) in the
EU15 is wage led, which is a very robust finding—in our study as well as in the literature
on other countries. Our results, in line with the previous literature, clearly show that
the negative effects of a fall in the wage share on domestic consumption outweigh the
expansionary effects on investment in the vast majority of the countries. Additionally, a
simultaneous decline in the wage share in all EU15 countries eliminates most positive
net exports effects among the trade partners in Europe. As a consequence, the finding
that the EU15 is wage led in aggregate is in line with intuition.

Policies of internal devaluation have been negative for demand and growth in the
EU15. In an alternative scenario of a wage-led recovery, we have shown that it is pos-
sible for all countries to grow along a simultaneous differentiated increase in the wage
share. If large wage-led economies take the initiative, egalitarian growth becomes fea-
sible, including in small open economies. A recovery led by domestic demand and an
increase in the wage share would help restore workers’ purchasing power and tackle the
issue of reliance on private debt to support consumption, particularly in the periphery
of Europe. In countries such as Greece, a wage-led recovery would also increase tax
revenues and contribute to a reduction in public debt/GDP ratio. Indeed, debt sustain-
ability would require structural reforms to increase the minimum wages, reinstate col-
lective bargaining institutions and increase public sector pay, with an aim to increase
the wage share as opposed to further deregulation in the labour market and wage cuts
as suggested by the IMF and the EC in Greece.

Furthermore, a wage-led recovery would still be consistent with annual inflation
rates well below the ECB target. A coordinated wage stimulus is what is needed cur-
rently to keep Europe away from deflation.
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An increase in the wage share, interestingly, does not negatively impact the investment
performance in the EU15 as a whole, with most countries experiencing an increase in
investment. The impact of wage increases on trade imbalances across countries requires
further targeted industrial policy at the European level. Achieving convergence in the
level of nominal unit labour costs and overcoming persistent imbalances requires a
more comprehensive policy mix of wage policies, investment and industrial policies.

Our results have important policy implications. First, if a country is wage led, increas-
ing the wage share is not an impediment to growth. Second, wage policy coordination
in a highly integrated Europe, which tends to be wage led, can improve growth. Third,
a coordinated wage stimulus does not have negative effects on investment in aggre-
gate and induced inflation does not conflict with the ECB target. Finally, a wage-led
recovery scenario as an alternative to the current strategy of wage moderation imple-
mented in the European countries is feasible, given that the coordination problem can
be overcome.
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Appendix A - Data Sources

Time-series data Variable Definition Source
[Variable construction]

Adjusted wage ws Compensation per employee as AMECO Database
share percentage of GDP at factor

cost per person employed
Adjusted profit T [r =1—ws]
share
GDP in market prices Y Gross domestic product ar 2010  AMECO Database
(real) market prices
GDP at factor costs Y, Gross domestic product at AMECO Database
(real) market prices minus taxes on /

production and

imports, plus subsidies

Private Consumption C Private final consumption AMECO Database
(real) expenditure at constant prices
Adjusted compensation w W = ws*Y,]
of employees
(real)
Adjusted gross R [R=n*Y/]
operating surplus
(real)
Total Investment 1, Gross fixed capital formation at - AMECO Database
(real) constant prices; total economy
Total investment L. Gross fixed capital formation at. - AMECO Database
(current prices) current prices; total economy
‘Private investment I, Gross fixed capital formation at AMECO Database
(current prices) current prices; private sector
Ratio of private to I, (1 =1, /1]
total investment
Private Investment I [I=17*1,]
(real)
Real long-term r Real long-term interest rates, AMECO Database
interest rate deflator GDP
GDP Deflator P Price deflator gross domestic AMECO Database

product at market prices
Import price b, Price deflator imports of goods AMECO Database
deflator and services
Export price P, Price deflator exports of goods AMECO Database
deflator and services
Exports X Exports of goods and services att  AMECO Database
(real) constant prices
Imports M Imports of goods and services at  AMECO Database
(real) constant prices
Foreign GDP Y. GDP of the rest of the world World Bank World
(real) Development

Indicators (WDI)
[World GDP (in

constant 2005 US§) -
own GDP (in constant
2005 US$)]
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Appendix A Continued

Time-series data Variable Definition Source
[Variable construction]

Imports from countryjto M Imports from country j to IMF, Direction of
country i country i Trade Statistics,

Exchange E Avwerage of local currency per WDI

Rate dollar, euro, and yen

CR()eSilsunlt labour rulc [rulc = ws* Yy / Y]

Unit labour ulc [ulc = rulc * P]

Costs

Total factor productivity 7 Total facror productiviry: total AMECO Database

economy

Notes: Private investment, real: For Luxembourg the data starts in 1990; for Belgium, Denmark, France,
Ireland, Italy, Netherlands, Spain, and Sweden in 1970. We have reconstructed the data assuming the ratio
of private to total investment to stay constant. Real long term interest rate: Data in Portugal starts in 1984,
in Greece in 1972, in Ireland in 1970, in Spain in 1977, and in Luxembourg 1972. Imports from country j
to country i: 1980-2012 for all countries.

Appendix B

The diagonal elements of E are calculated as in equations (2), (4), (9) and (10).

[AC Al ANX i
—
. Y Y
0o - 0
Am,
0 I :
ElelS = (Dl)
AC AI ANX
—
0 R I R T
| Ar |
H reflects the national multiplier:
[AC,  AIL, AM i
Ly 1 L 0 .. 0
AY, AY, AY,
0 :
H;,.s= : . : (D2)
0 AC, Al ~ AM,,
L AY, AY, AY;
oc. ol. oM C I M

i (D3)
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Pis:
a(NXj a(NXj
0 Y ) M21 Y ) M151
or, M, or, M,
a(NXj
P — Y 2 M12 O
15x15 67‘[1 MZ (D4)
G(NX) a(NXj
Y 15 MIIS Y 15 215 0
L a7-[1 M15 a77:2 15 i
a(NX )i
M. Y .
= L= (e, 1 i 1 —L (e, ——e, . —b) (D5)
v AT M. Pil_—e Y rule.” M. XY MBy
J : y2) J J 1 1 1
W is:
[, X, Y, X, Y, ]
XYrw,1 71Y_w € xviw,1 712
BE. A . KT
10,2 Tw,2
Wisas = Y, Y, Y, Y, (D6)
X Y X.Y
€ X viw,15 TY_I € XViw,15 Yl5 72 0
L n w 15 w
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Appendix D
Table D1. The total effect of an isolated 1% point increase in the profit share on investment and net
exports
Total effect on 1Y Total effect on NX 1Y
Austria 0.046 0.321
Belgium 0.226 -0.011
Denmark 0.274 0.064
Finland -0.097 0.175
France 0.049 0.181
Germany -0.123 0.204
Greece -0.425 0.309
Ireland 0.163 0.071
Ttaly 0.103 0.192
Luxembourg -0.021 0.101
Netherlands 0.053 0.157
Portugal -0.128 0.258
Spain -0.155 0.271
Sweden 0.062 0.201
United Kingdom -0.019 0.186

Table D2. The total effect of a simultaneous 1% point increase in the profit share on investment and
net exports

Toral effecton 11Y Toral effect on NX 1Y
Austria -0.070 0.210
Belgium 0.208 -0.050
Denmark 0.214 0.020
Finland -0.132 0.150
France 0.009 0.149
Germany -0.138 0.181
Greece -0.473 0.280
Ireland 0.141 0.038
Ttaly 0.081 0.168
Luxembourg -0.033 0.071
Netherlands 0.045 0.128
Portugal -0.180 0.200
Spain -0.206 0.260
Sweden 0.012 0.156
United Kingdom -0.029 0.149
Average* -0.039 0.162

* Change in each country is multiplied by its share in EU15 GDP.
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Table D3. The effect of a 1% point increase in the wage share on annual inflation and nominal unit
labour costs

1% point increase in the wage 1% point Differentiated
share in isolation simultaneous simultaneous
increase in the increase in the
wage share wage share*
ULC Annual inflation Annual inflation Annual inflation
Alogulc | Aws AlogP | Aws AlogP | Aws AlogP | Aws
Austria 3.062 1.603 1.652 1.008
Belgium 1.815 0.327 0.434 0.170
Denmark 2.785 1.296 1.374 0.335
Finland 3.025 1.562 1.637 1.626
France 3.059 1.617 1.681 1.674
Germany 2.461 0.939 1.036 1.028
Greece 2.877 1.217 1.293 1.288
Ireland 2.049 0.525 0.612 0.398
Italy 4.242 2.684 2.749 2.744
Luxembourg 2.325 0.541 0.605 0.592
Netherlands 2.680 1.235 1.282 1.276
Portugal 2.702 1.272 1.343 1.340
Spain 3.581 2.095 2.177 2.173
Sweden 2.396 0.818 0.911 0.887
United Kingdom 3.477 2.025 2.092 2.085
Average** 2.836 1.317 1.392 1.242

Notes: *The differentiated increase in Aws is based on the scenario illustrated in table 8 divided by 5 to
report the annual change in Aws and its effects on annual inflation.
**Change in each country is multiplied by its share in EU15 GDP.
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