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Income Distribution and Economic Growth:
Empirical Results for Slovakia

Juraj ZEMAN

Abstract

Relationship between income inequality and econgrowth is ambiguous
one but most mainstream economists view real incoicrease as a drag of
economic growth as it leads to higher labor costydr competitiveness and
reduction of employment. In this study we providealkernative view and show
that labor income increase may have also positifeceon growth. Which of
these two effects dominates in a particular coudepends on institutional and
legal environment of that country, its macroecoroewnditions and also its
economic policies. We test empirically two distincbnomies — a small, very
open economy of Slovakia and a large, closed ecprufnthe Euro area. We
find that in equilibrium, both economies are wagd-bn average in the period
1993 — 2017 and hence it appears to be benefigigutsue policies that would
reduce income inequality.
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JEL Classification: E12, E25, E60

Introduction

Virtually any statistics that measures incomeritigtion indicates widening
gap between incomes of rich and poor in the lasetdecades (Atkinson, Piketty
and Saez, 2011). The labor income has declinedistea most advanced and
emerging countries, because growth rate of laboome has not kept up with
productivity growth. Almost all income increases&gone to top income earners.
There are many factors that have led to this incpotarization — globalization,
technological change, financialisation, pro-capitiatributional policies to name
just the major ones (Stockhammer, 2013). The gipdiadn and higher degree
of openness have increased labor supply in advacmedtries that has resulted

* Juraj ZEMAN, National Bank of Slovakia, Imricha Kasa 1, 813 05 Bratislava, Slovak
Republic; e-mail: juraj.zeman@nbs.sk



460

in lower pressure on wage rise. Change in techydhag necessitated a class of
highly educated and skilled professionals who aghmuch higher productivity
than the rest of a workforce and obtain much higheome. Financialisation —
a common word for events like rising indebtednddsoniseholds, more volatile
asset prices, short-termism of financial institagpfinancial deregulation — have
weakened bargaining power of labor through at leastchannels. First, firms
have gained mobility in investing capital home atdoad and thus can put ne-
gotiating pressure on labor and second, a clogmraknt of management and
shareholders has created various corporate stescthat siphon profit through
dividends and fees at the expense of labor incd3aegaining power of labor
has been also weakened by pro-capital distributipolécies pursued since 1980
that have reduced welfare state in almost all ack@countries.

In this paper we are not elaborating further om ¢auses of deepening in-
come inequality. Our aim is to analyze how a change of income itistion
affects economic activity in a particular countdgfore the crisis of 2008 econo-
mists did not pay much attention to income distitou and its effects on eco-
nomic activity. Mainstream economics hold a viewattikonsumption and in-
vestment are little, if any, affected and only agport is affected indirectly by
income distribution. In this setting wage rise glayly negative role as it leads
to higher marginal cost, lower competitiveness r@atliction of economic activity.
This reasoning follows from a neo-classical modeghwassumptions of perfect
competition, profit maximization, diminishing retiw and rational expectations
and full information of all agents. There was adsaniversal belief in efficient
market hypothesis stating that market always ctariégelf. The crisis has chal-
lenged both, neoclassical model and efficient nmahyg@othesis, as they have
been unable to foresee the crisis and provideisfasetory explanation of why it
happened. Alternative theories gained more attenamong them a view that
income distribution plays an important role in emmics and that a rising ine-
guality was one of the major causes of the criSteg¢khammer, 2012). Lower
wage share, the reasoning goes, puts downwardupeess domestic demand as
it shifts resources from poorer households withthbigmarginal propensity to
consume (MPC) to richer ones with lower MPC. Theuémg lack of domestic
demand is tackled differently in different coungtién some countries, pursuing
debt-led growth model, a lack of demand is skifbgda decrease of personal
saving and by debt financed consumption (the US, Gieece, Portugal, Spain).
In others, pursuing export-led growth, lower donwedemand is tackled by an
increased reliance on export (Germany, Japan, CthieaNetherlands). These

! Income inequality in this paper is representethleygap between income to capital (profit) and
income to labor (wage). Rise in labor income redtlkssgap thus lowers the income inequality.
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developments led to big imbalances in the globahemy and were unsustaina-
ble in the long-run, but international financialreigulation and the use of ob-
scured financial instruments delayed the beginointye crisis.

Income distribution and its relation to econonitivdaty have become one of
the main topics of empirical as well as theoretisabnomic research after the
crisis. We mention just few papers. In his bestsglbook “Capital in the 21
century” Piketty (2014) describes development @bme and wealth inequali-
ties in the major global economies in the last wgnfin the last three centuries
in the case of Britain and France). He concludes trrent dynamics is not
sustainable in the long-run and threatens the vasys of the capitalist economy.
Ostry, Berg and Tsangarides (2014) study an effééghcome inequality and
redistribution on economic activity on a sampld.88 countries since 1960. They
find that increased inequality affects growth negdy and that economic policies
should mitigate inequality through redistributiohish they find not to be harm-
ful to growth. Kumhof and Ranciére (2010) presenheoretical DSGE model
describing how high leverage and crisis can arssea aesult of changes in in-
come distribution caused by shifts in bargainingv@s over incomes. Kumhof
et al. (2012) extend the previous model by a foreigctor and explore the link
between increases in income inequality and incesimseurrent account deficits.

In our analysis we use a model developed by Bhahd Marglin (1990)
stemming from a post-Keynesian framework of the éé@inTheory emphasizing
effective demand as an important determinant ohecuc activity. To the con-
trary of a neoclassical framework, marginal costs assumed to be constant
(implying decreasing unit costs) up to firm's falpacity. Hence it is profitable
for firms to produce at full capacity; thereforadduce as much as can be sold”
becomes an optimal strategy for a firm’s productign to its full capacity.
Effective demand becomes real constraint in thiinge Main departure of the
Bhaduri and Marglin model from the General TheaytHe assumption of real
wage being exogenous. There are two justificat@fthis assumption. First, in
an open economy, exogenous variations in the ragewnay become feasible
through such policies as adjustment in the exchasige Second, changes of the
real wage are determined not only by market folmésto a large extent by the
change in economic policies and in the institutioaad legal environment.
Exogeneity of real wage allows us to observe hewatriations affect individual
factors of effective demand — consumption, investnaad net export (we omit
government consumption as it behaves rather autounsly). The effect of wage
increase can affect output in both ways as it mbt increases marginal cost but
also increases purchasing power of employees whiaggnsity to consume is

2 Average total industry capacity utilization in th& and EA after the crisis is around 80%.
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assumed to be higher than propensity to consumefqufit. If an increase in
real wage (income distribution shifts in favor abbr) leads to higher output
growth we say that this economy is wage-led, otrsgrwe say that it is profit-led.

In the first part of the analysis (demand side)assume that productivity is
constant which means that wage share changes @eiwith wage changes.

In the second part (productivity side) we examielationship between real
wage and productivity.

Then assuming, that demand equals supply in équih, allows us to de-
termine a combined effect of wage changes on oatpdtproductivity. Hein and
Vogel (2008) estimated the effects of a changenaorine shares for 6 OECD
countries. Onaran and Galanis (2012) determingghe ¢f the demand side re-
gime for all major economies of the world, both @dwed and emerging. They
estimated an effect of a change in income sharesmyp in each country sepa-
rately, but also a combined effect of a simultaseobange in all countries.
Combining demand and productivity sides Naastep@d6g) argues how a policy
of real wage restraint has failed to raise output productivity growth in the
Netherlands between 1960 and 2000. In our papeanat/ze demand and pro-
ductivity sides of two very different economies madl open economy of Slo-
vakia and a large almost closed economy of Eura. k& also estimate demand
regime of Slovakia’s trading partners, among themes central European coun-
tries that are new EU members and for which, to lowowledge, this type of
estimates has not been carried out yet. We compadegontrast results with old
EU member states.

Before we proceed we should mention some limitastiof our analysis
stemming mostly from dataset restrictions. Firs¢, @stimate single equations
and neglect possible interactions among estimatgthbles. Second, our ap-
proach does not include any effects of investmedt@utput growth on income
distribution. Third, we do not include monetaryttas in determination of the
components of aggregate demand. We believe thaitdahese shortcomings
our analysis gives valuable insight into relatiapdbetween income distribution
and economic growth in the countries under invesog.

1. The Model

1.1. Demand Regime

In this section we briefly describe a Post-Keyaesnodel based on Bhaduri
and Marglin (1990) which analyzes the effect obime distribution on effective
demand. We assume that the potential rate of ogpmwth depends on the
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growth rate of demand through higher capacityaatlon and through induced
technological progress. Let the total incolhbe distributed to labor in the form
of wagesw and to owners of capital in the form of profRsind thaty =W + R.

All variables are in real terms. Income distribatis represented by wage share
v defined asv=W/ Y. When wage share increases that means that inc@me
quality is declining. Profit share defined ash= R/ Y is a complement of so
that v+ h=1. Aggregate demandl is the sum of consumptio@, investment

I and net exporNX = E- M, whereE is export andM import. We omit public
consumption as it behaves rather autonomouslyinboitder to keep identity (1)
balanced, we consider it as a subset of consumpiiggregate demand then is:

v=C(v V)« (v Y+ B v ¥)- MY (1)

This form of aggregate demand is rather generaktivhodels used in main-
stream economics pay small attention to the eftédihcome distribution on
consumption and investment. Only export is affedigdreal unit labor cost
(which is closely related to wage share) in theselets since higher labor cost
reduces competitiveness of domestically produceddgio Next, we describe
each component of aggregate demand in more detail.

Consumption

Consumption is a function of wage and profit inesmand we assume this
function to have a standard constant elasticitgnfor

C =W Re =% (1-p)%= Yo' )

¢y, andc, are the average propensities to consume out oé\aag profit, re-

spectively. Thus a 1 percentage-point increase agfes increases consumption
by ¢, percentage-points and a 1 percentage-point inerehprofit increases
consumption byc, percentage-points. The Kaleckian assumption that c,

would guarantee that consumption increases whese alagre rises.

Investment

We assume that investment depends positively oradd (output) and on the
profit share. The first relationship is well-knowcelerator effect when higher
aggregate demand growth causes higher demand itdllaaguipment. The posi-
tive effect of the profit share on investment canjisstified by thinking oh as
the expected rate of return on a new investmenta¥geme the investment func-
tion to have the following constant elasticity form

| =h%y’: =(1-0)" Y- 3)
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¢, is the elasticity of investment with respect tofpirshare andy, the elasticity
of investment with respect to demand (output).

Export
Export is assumed to be a positive function oéifpr demandy, and a foreign

real unit labor costv, and a negative function of real unit labor cosade

sharé) v:
v, )
E= Yf£° [_fJ (4)
v

&, is the elasticity of export with respect to foregemand and;, is the elasticity
of export with respect to relative real unit lalcost.

Import

We assume that import does not depend on incostahdition and is posi-
tive function of domestic demand:

M =Y¢ (5)
& is the elasticity of import with respect to doniesiemand.

Substituting (2) — (5) into (1) we get the residtimodel of aggregate demand
of an open economy with wage share taken as areerog variable. There is
no feedback from output growth to income distribatifor example via lower
unemployment and better bargaining power of emg@sy&tockhammer, Onaran
and Ederer, 2009).

In order to assess the impact of wage share i@rgabn aggregate demand in
the short- and long-run we take total differentil with respect ta :

dy 0C 0l oM)_oC, o0l OE
-]t — | =— 4+ —+— (6)
du oY Y 0Y) ovu ouv dvu

The expression on the right hand side of the ému#6) represents a short-
-run effect of the change of wage share on aggeedaimand given a certain
level of wage. We suppose thg{g>0 and 6—|<O, 0_E< 0. It is not possible

ov ov av

to identify the sign of that expression and it reebd determined empirically. If
this sign is positive we say that demand regimeage-led, otherwise we call it

profit-led.

% The exact relationship between wage share andimédhbor cost is explained later in the text.
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H= 1 a£+ﬂ_aﬂ is a standard multiplier which has to be
ay aY oY

positive for stability. The product of the rightrithside of (6) with this multiplier
gives a long-run effect of the change of wage sbaraggregate demand. Sub-
stituting (2) — (5) into (6) and writing expression the form of growth rates

(d)%< = 2) gives an equation that is going to be used ireoupirical analysis.

; C oy tyeM][(c_c v, v 1 _E];
Y{l_(%”LCR)V_%T“{_Y}KQV Q‘l—uj v i1y & JU %

This equation can be written in the following slified form:
Y =HA (8)
whereH is the multiplier andA is bracketed expression on the right hand side

of (7). BecauseH is positive, a sign oA determines the character of demand
regime. IfAis positive (negative) the growth regime is wage-{profit-led).

1.2. Productivity Regime

Let us denotet labor productivity (the real outpitdivided by total employ-
ment) andw real wage (total real wagé¥' divided by number of employees).
We assume the following & la Kaldor (1996) relattip between growth rate of
labor productivity and growth rates of demand seal wage:

A=+ BY+B,W; B,>0,8,> (9)

The positive effect of demand on productivity, Wwmin the literature as
Verdoorn's law, can be justified by several mechars (Dray and Thirlwall,
2010). First, a great deal of technological progliesdemand driven via acceler-
ated capital accumulation. Expansion of goods marlakes it profitable to use
more sophisticated machinery, which cuts cost. Tibisonly reduces the price
of goods but also the price of machinery, if thare economies of scale in its
production. This further encourages the use of inach in other activities.
Secondly, there is an effect of learning by doiihg, more output produced, the
more adept labor becomes at its production.

The positive effect of real wage on productivikmown as the induced tech-
nological progress hypothesis, can be justifiedhgyfollowing channels — first,
more expensive labor forces firms to adopt labodpctivity enhancing procedu-
res and techniques and second, more expensive palsbes less efficient firms
out of the market, thereby increasing aggregatdymtivity (Lavoie, 1992).
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Equilibrium
Before combining demand and productivity regimas should realize that
labor sharey is a ratio of real wage and labor productivityl :

_w
U—7 (20)

In terms of growth rates this relationship camwiigten:
v=w-1 (11)
Then the equation (8) takes the form:
Y=HAW-1) (12)

Taking into account our original assumption thesl wagew (or its growth
rate w ) is exogenous then equations (9) and (12) reptesesystem of two
equations with two endogenous variables — growtsraf real output? and
labor productivityﬁ. Exceptw there is actually one more exogenous variable
that drives the system — growth rate of foreign almh\?f that occurs in the
export equation (4).

Taking differential of exporE with respect toY, and substituting it into (12)
we get:

\?:H(A(Qv—j)uogij (13)

For a given values of exogenous v:;xrial&ﬂeand\?f the system represented
by (9) and (13) can be depicted iA ,(\?) plane. Productivity regime (PR) is
represented by an upward sloping line in tﬁe (? ) plane with the slope ollifl?

1
and demand regime (DR) is pictured as a line withslope equal te-HA; that
is if the demand regime is wage-led (profit-led® tme is downward (upward)
sloping.

The intersection of PR line with DR line represeaguilibrium values of
growth rates of labor productivitylAE and real output\?E in a demand driven

growth model (9) and (13). How can an economy, rilesd by this model,
return back to its equilibrium if it is disturbe&2ippose that productivity growth

is below its equilibrium value ail in Figure 1.
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Then the rate of growth of demah?g that is allowed for this productivity
growth is higher than the growth rate of out@t corresponding to productivity
growth /Tl Because factory is motivated to produce and sale2 (output is
demand driven) it adjusts fﬁ . This value of demand growth increases produc-

tivity growth, due to Verdoorn effect, '@ . Higher productivity growth, keep-
ing wage growth constant, reduces wage share grdfvttemand is wage-led
as in Figure 1, the output growth declines\rA;o and the economy is swirling
to its equilibrium. If demand is profit-led, as Figure 2, lower wage share
growth increases output growth ‘ﬁ?; and the economy converges stair-wise to
its equilibrium.

Equating growth rates of demand in PR and DR gikesquilibrium values

of labor productivity growth and output growth griins of growth rates of exo-
genous variables — real wage and foreign demand.

BE HE
G=— P BRAYL G TP v g (14)
BHA+1  BHA+1 BHA+L
E
e . &HO
g=-BHA A TE G Y g (15)
LHA+1 BHA+1"  BHA+1

Data and Estimation Methodology

We analyze the effects of a change of incomeibigion on consumption,
investment, export, import and productivity. Thare two reservations in our
empirical approach that should be addressed. Fiesl, wage, as mentioned
above, is assumed to be exogenous, but in reglis/not. There is undoubtedly
feedback from output growth to real wage mediate@éraployment, for example.
Secondly, we estimate each equation separatelyteeabp fact, that consump-
tion, investment and net export are not independsiihey add up to output. We
permit these methodological shortcomings as thégwathe use of simpler
econometric techniques that are, due to data limits, more suitable for the
estimation. On the positive side of this approalthe interpretational ease of
empirical results.

Unit root test indicates that almost all varialdes integrated of the order one
hence cointegration would be an appropriate estimagchnique. But in majority
of cases there is no indication of cointegratiggpaaently due to the fact, that
the time span of most series is too short (1998162Zor the Euro area and the
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new EU members). Thus, an unrestricted autoregeeststributed lag (ARDL)
model is estimated to infer the best specificatitime difference form specifica-
tion turns out to be the most appropriate in mases. Long-term elasticities are
calculated by adding up the coefficients of thetemporaneous and lagged
variable (if they are statistically significantjvitled by “1 minus the coefficient
of the lagged dependent variable” (if it is sttty significant). We test for
serial correlation and wherever it occurs we usleeeithe lagged independent
variable (even if it is insignificant) or add AR(tBrm.

Annual time series from AMECO database have besad,ustarting from
1960 for old European Union countries and from 1885EU newcomers until
2016 (last two years are forecasts). The detaiéduhition of aggregates used in
estimation can be found in the appendix.

2. Empirical Results
2.1. Demand Regime

Our main focus are empirical results for Slovakial the Euro area and we
analyze them in detail in the next section. Theaitkel analysis of a demand
regime in a particular economy requires empirictingates of export functions
of its main trading partners. Among main tradingmers of Slovakia belong three
central European countries — the Czech RepublienB@and Hungary and six old
EU members — Germany, Austria, France, Italy, U &letherland. Combined
export to these 9 countries accounts for 74% @l t8lovak export. In addition
to our main focus (analysis of Slovakia and theoEanea), we partially analyze
also growth regimes of these countries (demand,sidgch then allows a com-
parison between new EU members and old ones. &#isiy estimated elasticities
of demand variables with respect to wage shareeageribe short-run effects of
total demand on income redistribution, i.e. we deiee which kind of demand
regime prevails in each country. Second, usingtieiiss of demand variables
with respect to output we calculate vales whicly tt@nverge to in the long-run.

Consumption

The estimated consumption function is of the fagiven in equation (2).
Consumption is regressed on adjusted Wanl its complement — profit. For
econometric reason the variables enter estimatidogarithmic form. Table 1
reports the estimation results — propensities tsome out of profit and wage,

4 Adjusted wage is a product of adjusted wage shatereal GDP. Adjusted wage share is
a ratio of compensation of employees to nominal GRMiplied by a ratio of total employment to
number of employees.
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respectively, and marginal effects of income reifistion on consumption to
GDP ratio®

Table 1
The Marginal Effect of a 1 Percentage Point Increasin the Wage Share on C/Y
SK cz PL HU DE AT FR IT NL UK EA

Cr | 0.25* | 0.12 0.29**% 0.19** | 0.12** | 0.18***| 0.19*** | 0.21***| 0.15***| 0.21***| 0.14
Cw | 0.66***| 0.58***| 0.65***| 0.83*** | 0.85*** | 0.74*** | 0.77***| 0.81*** | 0.72*** | 0.85***| 0.87***
C/Y |0.46 0.44 0.22 0.49 0.54 0.28 0.27 0.4 0.27 0.3 56 0.

Source Own calculations.

The assumption that guarantees the effect oftrdaison of income on con-
sumption is empirically verified. Propensities tmsume out of profit are markedly
lower then propensities to consume out of wagdlioccaintries. To convert pro-
pensities (i.e. elasticities) to marginal efféoige use sample averages of the
corresponding variables. Thus, for example, consiamgpropensities of 0.19
and 0.83 respectively, for Hungary gives consummptferential of 0.49. This
means that a redistribution of 1 p.p. of GDP fromfip to wages would induce
additional consumption of 0.49 p.p. of GDP. Thesttities for other countries
are similar in magnitude which means that in alirddes a redistribution of
income from profit to wages would lead to consumpincrease.

Investment

Investment function (3) is estimated by regressmgstment on adjusted
wage share and demand. Table 2 reports estimatelagiicities of investment
with respect to profit and marginal effects of dis&ibution of 1 p.p. of GDP
from profit to wages on an investment to GDP ratio.

Table 2
The Marginal Effect of a 1 Percentage Point Increasin the Wage Share on I/Y

SK Cz | PL | HU DE AT | FR IT NL UK EA
w1 0.07**| 0.43| 0.8 | 0.757 0.46*| 0.13 0.16*| 0.29*| 0.231 0.28*| 0.36*
'Y |-0.03 |-023| -039 -04| -027| -0 -011 -0.160.16 | -0.17 | -0.21

Source Own calculations.

All elasticities have expected sign which mearas tadistribution from profits
to wages would induce reduction in investment amgsequently GDP.

5 Stars above numbers in tables indicate a signifiedevel: *** significant at the 1 percent
level; ** significant at the 5 percent level; * sificant at the 10 percent level.
dC C C

® This is the conversion from elasticities to maagieffects: —— = ¢, — — Cx—..
daw w R
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Export

Export is regressed on foreign demand and domestiainit labor cost, which
actually coincides with adjusted wage share. Is gaction we keep RULC of
a country’s trading partners constant. Foreign daha proxied by GDP of the
EU reduced by country’s own GDP.

Table 3 reports elasticities of export with redptec domestic RULC and
marginal effects of a 1 p.p. increase of RULC (acréase of wage share) on
export to GDP ratio.

Table 3
The Marginal Effect of a 1 Percentage Point Increasin the Wage Share on E/Y
SK | cz PL HU DE AT FR IT NL UK EA

el | —1.25% —1.11% —1.42***| —1.14* —1.25***| —0.62**| —1.42***| —0.70**| —0.51**| —0.57***| —1.52**
E/Y|-2.4 -1.19| -0.85 -1.1y -0.55 -0.38 -04 -0.p1  -0}39.18 -0.34

Source Own calculations.

Export is quite sensitive to an increase of RULd@vér competitiveness) in
most countries, as elasticities are bigger thain alfsolute terms). This is espe-
cially true for all new EU member states where p.d increase of RULC de-
creases ratio of export to GDP by more than 1 Plps is because all these
economies are very open and export plays a dommoeénthere. While elastici-
ties for Germany, France and the Euro area arebédgmer than 1, the effect of
an increase of RULC on export to GDP ratio in thesgnomies is mitigated by
relatively lower value of export to GDP ratio.

Total Effects in the Short-run

Table 4 puts together partial results presentedabr he first line represents
an effect of 1 p.p. increase of wage share on diiengsmand. With the excep-
tion of Poland, the positive effect of higher camgtion dominates the negative
effect of lower investment. Thus, domestic sectothiese economies is wage-
led; redistribution from profit to wage increasesntkstic demand (not so in
Poland).

Table 4

The Marginal Effect of a 1 Percentage Point Increasin the Wage Share
on the Total Demand

SK Ccz PL HU DE AT FR IT NL UK EA

(C+ny 0.43 0.2 | -0.16/ 0.04 0.27 0.180.16 | 0.23 0.11 0.14 0.3%
(C+1+E)/Y|-197 | -0.98| -1.020 -1.09 -0.28 -0.15 -024 0j02 8-0.20.02| 0.01

Source Own calculations.



472

However, adding the effect of export, the charactelemand regime changes
in almost all countries, their total demand becoimesit-led, with the excep-
tions of Italy and the Euro area. This is espegialie for three central European
economies where the impact of 1 p.p. increase igev&nare reduces total de-
mand by more the 1 p.p.

We should emphasize here that these outcomes ade under the assump-
tion that RULC increases only in one country ara/stconstant in country’s
trading partners. In reality this is not the caseauntries usually compete with
each other to increase their market share. Thetefigf parallel increases of
RULC in country’s trading partners are estimatadSimvakia and the Euro area
in the next chapter.

Total Effect in the Long-run — Multiplier Effect

In this section we calculate the multiplier efeeof the change of excess pri-
vate demand on the long-run value of aggregate deénmbhese calculations
should be taken with caution for two reasons (seekBammer, Onaran and
Ederer, 2009). First, as the long-run value of eggte demand is an equilibrium
concept, the exogeneity assumptions of real wadewsage distribution are ra-
ther restrictive. Second, the value of multipligviery sensitive to the estimates
of elasticities of components of demand with respe®utput that are listed in
Table 5.

Table 5
Elasticities of C, | and M with respect to Y and tle Multiplier
SK cz PL HU DE AT FR IT NL | UK EA

Cr+Cw|0.91 0.69 0.94 1.02 0.97 0.92 0.96 1.02 0.87 1.07.011
Y, 0.59***|1.05** 0.41 1.14%*%*| 1.60*** | 1.54*** | 1.52*** | 1.43*** [1.63*** |0.81 1.88***

S 1.84%*% | 2,63 [ 2.21%* | 1.84%% | 1,01 [ 1.94** | 1,92%%* | 2,01 | 1.63*** | 1.75%** | 2,72%+*
H 0.5 0.57 0.85 0.76 2.62 1.22 191 2.06 1.0 1.6[3L.03

Source Own calculations.

Long-run elasticities of consumption(eW + CR) are close to a plausible, in

the literature frequently cited value of 1, in efluntries. Elasticities of invest-
ment —¢, are rather small for Slovakia and Poland, andatweve the bench-

mark value of 1 in other countries. Elasticitiesmport — &, oscillate about the

value of 2. Marginal effects of a change of outpatconsumption, investment
and import are evaluated at the sample averagearti€ular variables (see foot-
note 6). Total multiplieH is then calculated according to equation 7. MLéip

of all countries, except Central European onesbager than 1, which is in line
with estimates in other literature. Closer looktls reason why multipliers of
Central European countries are smaller than 1 alissl that marginal effect of
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import is the main culprit. Although elasticitie§ imports in Central European

countries do not differ from elasticities of othewuntries, negative marginal
effect of import that reduces value of multiplierdaused by much higher ratio
of import relative to GDP in these countries. Higdemand induces almost as
high increase of import which eventually reducess ithpact on an equilibrium

value of output.

Table 6 reports a long-run effect of a 1 percemagint increase in the wage
share on the total demand which is a product oftsho effect from Table 4
and a multiplier from Table 5 for each country.l&ligh a character of demand
regime does not change because all multipliergasdtive, the long-run value
either increases or decreases depending weathéplreulis bigger or smaller
than 1.

Table 6

The Long-run Effect of a 1 Percentage Point Increasin the Wage Share
on the Total Demand

SK Ccz
—0.98 | -0.56

IT
—0/46.04

NL
-0.28

UK
—0.03

EA
0.0

PL
—0.87]

HU
—0.88

AT
—0.

(TD/Y)*H -0.73

Source Own calculations.

Thus, for example, a 1 percentage point increasie wage share in the
Czech economy reduces equilibrium income by 0.p6qf. GDP and in the Euro
area the same increase of wage share increasesdrno0.01 p.p., in the long-
-run. The Czech economy is profit-led while Eureaais wage-led.

3. Demand and Productivity Regimes for Slovakia and the Euro Area

3.1. Demand Regime

In this paragraph we focus on two economies —&kiavand the Euro area,
analyze their demand and productivity regimes avaluate how the growth
rates of output and productivity depend on wagefareign output in equilibrium.
The demand regime in these two countries is sunzein Table 7.

Table 7
The Marginal Effect of a 1 Percentage Point Increasin Rulc
cIy Iy E/Y ™D H (TD/Y)*H
SK 0.46 -0.03 2.4 -1.97 0.5 -0.98
EA 0.56 -0.21 -0.34 0.01 1.03 0.01

Source Own calculations.
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If wage share in Slovakia increases by 1 percentagnt then C/GDP
increase by 0.46 p.p., I/GDP decreases by 0.03apg.Ex/GDP decreases by
2.4 p.p. Hence total demand decreases by 1.9Tnpthpe short-run and 0.98 p.p.
in the long-run (multiplier is smaller than 1). Stovak domestic demand is
wage-led but its total demand is profit-led. Bothré area demand regimes —
domestic and total are wage-led, 1 percentage poarease of wage share
increases total demand by 0.01 p.p. in the shortand, also in the long-run
because multiplier is very close to 1.

We can see that export plays a major role in deténg a character of the
demand regime in Slovakia (also in other small gganomies). This dominance
is magnified by the assumption that RULC increassg in one country and stays
unchanged in country’s trading partners. Now we twanevaluate how is an
impact of an increase in unit labor cost in dontestiuntry mitigated by an im-
pact of simultaneous increases of labor costssdfading partners. We carry out
this estimation for Slovakia and the Euro aread®®o, we need to include trad-
ing partners of these countries. For Slovakia tlaese- Germany, Czech Repub-
lic, Poland, Hungary, Austria, France, Italy, UKdaNetherland. Combined ex-
port to these countries accounts for 74% of tolm&k export. For the Euro area
we include China, USA, UK, Japan, Switzerland, Rdland Czech Republic.
Combined export to these countries accounts for 6flédtal Euro area export.

Export function defined by the equation (4) igreated by regressing export
on foreign demand, on the difference of domestit faneign RULC and on the
nominal effective exchange rate. Foreign demand fangign RULC are the
weighted averages of trading partners’ GDP and RUk€pectively. Parallel in-
creases of RULC in a domestic economy and inatlirig partners’ economies can
make domestic economy more or less competitivesrdipg on the ratio of domes-
tic and foreign wage shares. Table 8 reports malrgiifects of a 1 percentage point
simultaneous increase of wage shares (RULC) oh detaand and its compo-
nents relative to GDP in the short-run and, alsthénlong-run (last column).

Table 8
The Marginal Effect of a 1 Percentage Point Parallencrease in Rulc

cIy 1% E/Y D H (TD/Y)*H
SK 0.46 -0.03 -0.49 -0.06 0.5 -0.03
EA 0.56 -0.21 0.03 0.38 1.03 0.39

Source Own calculations.

Slovak export still decreases when RULC increasefomestic and foreign
countries but by much less than before. Now a $anebus 1 percentage point
increase of RULC decreases total demand by 0.06ipime short-run and by
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0.03 p.p. in the long-run. Slovak total demandrby slightly profit-led. But the
number is so close to zero that we should saySloabk demand regime is neutral
to an increase of wage share when the same inapeases simultaneously in its
trading partners. Wage-led regime of the Euro aretrengthened by simultane-
ous increases of RULC, a 1 percentage point phiiatteease of wage shares
increases Euro area total demand by 0.38 p.peistibrt- and by 0.39 p.p. in the
long-run.

3.2. Productivity Regime

Productivity function defined by the equation {®)estimated by regressing
growth rate of labor productivity on growth ratesdemand-driven output and
real wage. The estimation results for Slovakia dredEuro area are reported in
Table 9.

Table 9

The Marginal Effect of a 1% Increase in GDP and RebWage on Productivity
$. (GDP) B2 (W)

SK 0.64%* 0.21*

EA 0.31%* 0.63***

Source Own calculations.

All estimated coefficients are statistically sigrant, and all are, with accor-
dance of our assumptions, positive. The estimateatiadbrn’s coefficientss,
entailing an impact of demand-driven output groathlabor productivity growth
are close to the value of 0.5, obtained in moshegw®tric studies of this subject.
The induced technological progress coefficight for Slovakia indicates that
a 1 p.p. increase in growth rate of real wage ems®e labor productivity growth
by 0.21 p.p. while in the case of the Euro area@®63 p.p.

However, the coefficients from Table 9 can't bkaldy used to compute the
equilibrium because there is a problem of simuitgsh&DP as one of the ex-
planatory variables is correlated with the depehdaniable — productivity and
hence these estimates may be biased. The nexirsdetals with this problem.

Equilibrium

Real wage in our setting is an exogenous varidélermined as the outcome
of negotiations between firms and labor unionstjtintgonal arrangements of an
economy and government policies. We investigatet waagpens to output and
productivity growth when the real wage growth irases by 1 p.p. The key vari-
able in the model is wage share. The effect ofwagle growth on wage share is
not definite because real wage affects also pradiyctAlthough higher wage
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growth increases wage share, higher labor prodtyctigduces it because one
unit of labor now generates more units of outpuicwhieduces unit labor cost,
i.e. wage share. To assess the effect of wage lgi@ntl also the effect of foreign
demand growth — the other exogenous variable thire the model through
export) on output and productivity growths in ammamy, we need to put to-
gether its productivity and demand regimes. The ehasl represented by the
equations (9) and (13) and the algebraic solutioegailibrium values of labor
productivity and output growths is given by the atipns (14) and (15). However,
as mentioned above, calculated values may be bigsgdecause no endoge-
nous variables appear as independent variabldgege treduced form equations,
each reduced form equation can be estimated by Oh&se estimates are con-
sistent and unbiased and approximate long-run phieits (elasticities) of pro-
ductivity and GDP with respect to real wage aneifgm demand, respectively.
Table 10 presents the results for two economidsvagia and the euro area.

Table 10
The Equilibrium
prod/w prod/Y GDP/w GDP/Y
SK 0.55%** 0.54*** 0.56*** 0.77%**
EA 0.71%** 0.11* 1.73%** 0.13

Source Own calculations.

In an equilibrium a 1 p.p. increase of growth rateeal wage in Slovakia
increases labor productivity growth by 0.55 p.pd gmowth rate of output by
0.56 p.p., while an increase of foreign demand lypep. increases productivity
by 0.54 p.p. and output by 0.77 p.p. In the Eusmaa 1 p.p. increase of wage
growth rate increases labor productivity by 0.7f. mnd GDP growth rate by
1.73 p.p., while 1 p.p. increase of growth ratefafeign demand increases
productivity growth rate by 0.11 p.p. and outputwgth by 0.13 p.p. Comparing
these two economies, changes in real wage in thesleconomy have similar
effect as changes in foreign demand. In a largerelatively closed economy of
the Euro area, changes in real wage outweigh ckangereign demand whose
impact is very small.

The Crisis of 2009

The financial and economic crisis triggered byftdeof Lehman Brothers on
September 2008 has spread to Europe in 2009 arsg¢cdt@conomic decline in
almost all European countries. Slovak economy wasiqoularly hard hit and
although it has recovered since then the recoveripg seems to be character-
ized by different dynamics from the one before ¢hisis. The year 2009 seems
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to be a structural break in the Slovak economicetigpment whose dynamics
has significantly slowed down. This can be demeastt in Table 11 that shows
the average growth rate of key macroeconomic viasatif the Slovak economy
before and after the crisis.

Table 11
Average Growth Rate
GDP Prod Foreign dem. Real wage
1993 - 2008 5.12 4.53 2.7 3.74
2009 - 2016 1.64 15 0.34 1.63
Difference -3.5 -3.0 2.4 -2.1

Source Own calculations.

Growth rate of real wage decreased on averagelbp.p. between periods
before and after 2009, while the growth rate oeign demand dropped by 2.4
p.p. Table 12 presents the model estimates of @satwgrowth rates of GDP
and productivity caused by a decline of growth saté real wage and foreign
demand of the magnitudes mentioned above.

Table 12
Estimated Growth Rate

w Y Total
prod -1.2 -1.3 -2.5
GDP -1.2 -1.8 -3.0

Source Own calculations.

According to the model the total 2.5 p.p. reductas growth rates of labor
productivity has been caused almost equally bydilog of growth rate of for-
eign demand (1.3 p.p.) and by decline of real wgrgevth (1.2 p.p.). The total
reduction of 3 p.p. of GDP growth has been gendrayelower foreign demand
(1.8 p.p.) and to a lesser extent by the drop af weage (1.2 p.p.). Table 11
shows that actual reductions of the growth ratéabbr productivity and GDP
have been 3 p.p. and 3.5 p.p., respectively (agtiasnodel estimated values of
—2.5 p.p. and =3.0 p.p.).

Conclusion

Current economic situation in most countries iarahterized by declining
wage share accompanied by lower economic actiVhis paper explores a rela-
tionship between these two phenomena, fully in ®onomies — small open
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economy of Slovakia and large economy of the Evea and partially in coun-
tries that are major trading partners of Slovaki&ermany, Czech Republic,
Poland, Hungary, Austria, France, Italy, UK andhéetand.

Wages play a dual role in market economies; theyaacost of production as
well as a source of demand. Higher wage increasstsof production and might
have a negative impact on it while at the same tmeeases purchasing power
of the majority of population that has a positifeeet on demand and produc-
tion. Which of these two factors dominates in dipalar country depends on its
historic, cultural, economic and institutional cheteristics. A country is wage-
led if increased wage share leads to higher owpdtis profit-led otherwise.
Our empirical estimates put forward the followirigdings. Domestic private
demand in all economies under the study, excepgedtaind, is wage-led; higher
consumption gain induced by wage share increaseeédscinvestment loss.
Thus, policies leading to wage share increasedeameficial for enhancing do-
mestic demand in these countries. A character ofade regime changes in
most countries when export is included. Total desinaan domestic demand plus
export becomes profit-led almost in all countries;ept Italy and the Euro area.
For large economies, like the Euro area, exporhgoonly a small part of aggre-
gate demand and therefore positive effects of dedf wage share on export do
not suffice to offset negative effects on domedémand. This does not hold for
other countries in our study. When export is inellldggregate demand of these
countries becomes profit-led. This is mainly troe €entral European countries
with large foreign trade. Profit-led countries ni@yenticed to pursue export-led
policies of lowering labor cost in order to vitaitheir economic activity.

But the estimates determining a country’s demasginte character have
been carried out under the assumption that wagee shachanged just in the
domestic economy and stays unchanged in tradirtggrar economies. If, how-
ever, countries start to pursue export-led poliofesutting export prices through
cutting costs of production, the effect of lowerilagpor cost in one country is
likely to be mitigated by the same policies appliedrading partners’ countries.
We estimated the effect of simultaneous changéabair cost for Slovakia and
the Euro area and our calculations confirm thigexiare in both countries. The
simultaneous decrease of labor cost lessens pofiiect of export. Slovak
economy remains profit-led even in case its tragiagners emulate export-led
policies of lowering labor cost, but the overalleet of labor cost reduction on
economic activity is much lower. The demand regim8lovakia becomes “less
profit-led” while that of the Euro area becomes fmwage-led”.

Even profit-led country (say Slovakia) can ben&fim pro-labor policies if
similar policies are implemented by its wage-leatling partner (say the Euro
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area) via multiplier effect. Negative short-run eapof simultaneous wage share
increases on Slovak aggregate demand can be sedpagositive impact on
Euro area economic activity and so higher foreigmand in the longer-run.

Estimates on the supply-side effects of an ineredsvage share have been
carried out for Slovakia and the Euro area. Theywsthat wage increase has
positive effect on labor productivity in both ecomes. The estimates also verify
the Verdoorn’s effect entailing a positive impattdemand-driven output growth
on labor productivity growth. But these estimateghtbe biased.

In equilibrium, a simultaneous long-run effectedfogenous shocks on both
output and productivity is estimated. The Slovakreanmy becomes wage-led
due to inclusion of a positive impact of a wager@ase on productivity. Both
shocks — real wage and foreign demand have almasi énpact on productivity
and output growth. In the case of the Euro argsatite growth of real wage that is
behind productivity and output growth, the effetfareign demand is minimal.

Our analysis indicates that both economies undesideration are wage-led
on average in the period 1993 — 2017 and hencep#as to be beneficial to
pursue policies that would reduce income inequality

The model has been applied to estimate structhia@hges in growth rates of
key Slovak macroeconomic variables before and #2009 crises. The actual
average reduction of 3 p.p. of labor productivibdeB.5 p.p. of output growth
rates have been approximated by model outcomessagb.p. and 3 p.p. reduc-
tions, respectively.
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Appendix
Data Definitions and Data Source

Final Consumption Expenditure (Bil.2010.EUR-SK&btained directly from AMECO

Gross Fixed Capital Formation (Bil.2010.EUR-SKKhtained directly from AMECO

Exports of Goods & Services (Bil.2010.EUR-SKKbtained directly from AMECO

Imports of Goods & Services (Bil.2010.EUR-SKK}tained directly from AMECO

GDP at constant (Bil.2010.EUR-SKK) Factor Costlcolated as a ratio of GDP at

Current Factor Cost (Bil. SKK-EUR) and GDP Price latfr (NAC, 2010 = 100)

Adjusted wage share, total economy, defined aspemsation per employee divided

by GDP at current factor cost per person emplogbthined directly from AMECO

H Adjusted profit share calculated as 1 minus adpisvage share

w real wage, defined as compensation per emploiwéged by private final consump-
tion price deflator, obtained directly from AMECO

L real labor productivity, defined as GDP at consfaices per person employed, ob-
tained directly from AMECO

Y" Foreign demand, calculated as a weighted aver&g@Dd® at constant prices of

a country’s trading partners

<Zm=0

<



