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Productivity development and convergence across
the EU Member States

Abstract. The EU Member States have different levels of development. The state of development can be rated in various ways,
using some economic or human development indictors. Enhancement of economic well-being of the EU countries belongs to the
main goals of the 28 EU Member States. The improvement of well-being expects the convergence of socio-economic indicators.
Labour productivity (LP) belongs to indicators of economic competitiveness reflecting the standard of living. Almost in all of the
initial EU countries LP is higher than LP in the «<new» EU members. In 2000 LP in purchasing power standard (PPS) was as low
as 9,314 in Romania, but due to a strong increase by 256% LP reached PPS 33,188 in 2015. The lowest increase in LP in the
same time span was achieved in Italy, where LP increased by only 19.4% from PPS 51,287 to PPS 61,244. Between the Visegrad
Four countries Slovakia’s LP grew by a highest rate of 107.8% and so the proportion of LP in Slovakia compared to EU-28 average
(EU-28=100) increased from 53.7% in 2000 to 83.6% in 2015. Not only in Slovakia, but a strong jump of LP in PPS was achieved
also in Poland (by 95.3%), in Hungary (by 72.5%), and in Czech Republic (by 67.6%). The convergence process of LP was typical
for the period till the beginning of the economic crisis. From 2000 until 2008 the convergence of LP between the EU members
was achieved in Beta- and Sigma-convergence. The coefficient of variation of LP decreased from 36.4% in 2000 to 27.4% in 2008.
The economic crisis activated the divergence of LP. In 2015 the coefficient of variation increased to 31.7%. We expect that the
convergence process of LP will successfully continue in periods of recovery and expansion of the EU economies.
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KaHaupaTt eKoHOMIYHUX HayK, npodhecop, YHIBepcUTET eKoHoMikKM y BpaTtucnasi
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KaHOMOaT eKOHOMIYHMX HayK, AOLEHT, YHiBepcuTteT eKoHoMiku y BpaTtucnasi

YoHkoBa M.

KaHaMaaT eKOHOMIYHMX HayK, acUCTEHT, YHiBepcuTeT ekoHoMikK y bpaTtucnasi

3aBapcki L.

KaHaupaTt eKOHOMIYHUX HayK, aCUCTEHT, YHIBepCUTET eKoHoMIiKKM y Bpatucnasi

P0o3BMTOK NPOAYKTUBHOCTI Ta KOHBEpreHuifa B KpaiHax-4neHax €C

AHoTauifa. YneHn €sponencbkoro Coo3y mMalTb PisHWUA piBeHb po3BUTKY. Cam piBEHb PO3BUTKY MOXe 6yTW BU3HAYEHO Y
pi3HMI CNOCi6, BUKOPUCTOBYIOYM iIHAMKATOPU EKOHOMIYHOMO Y1 CYCnifibHOro po3BUTKY. MMiaABULLEHHA EKOHOMIYHOro 406pobyTy
€ OfHWM i3 KNoYoBMX 3aBAaHb 28 KpaiH-4neHiB €sponericbkoro Cotosy. [nA BMKOHAHHA LOro 3aBAaHHA KpaiHn €C
3a6e3ne4yyoTb KOHBEPreHLito coLlianibHO-eKOHOMIYHMX iHamKaTopiB. MpoaykTmeHicTb npadi (M) € iHAMKaTOPOM EKOHOMIYHOI
KOHKYPEHTOCMPOMOXHOCTI, WO Bigobpaxkae oAauH i3 acnekTiB nobpobyTy cycninbctBa. Maixe Bci cTapi kpaiHu-unexHn €C
LEMOHCTPYIOTb 6inbLu BUCOKUIA piBeHb M1 NopiBHAHO 3 HOBUMU YneHammn €Bpocoto3y. [1poTe HOBI KpaiHN-4neHn AeMOHCTPyBanu
HernoraHi TeMny KOHBEpPreHuii NpoayKTUBHOCTI npaui. Xo4a ekoHoMibHa Kpr3a 2008 poky ynosinbHuNa 365mMXeHHA NOKa3HUKIB
MM y cTtapux Ta HoBWX YneHiB €C, Len npouec 3HOBY AEMOHCTPYE NO3UTUBHY AWHAaMIKy Ha TNi BiAHOBMNEHHA EBPOMENCLKOI
E€KOHOMIKMW.

Knio4yoBi cnoBa: npoayKTuBHICTb npaui; BuMpobHMUTBO; BBI1; BapiabenbHiCTb; KOHBeEpreHuia; npaueBnawTyBaHHA;
€sponencbkuin Cotos; CnosayvymHa; Buwerpaacbka yeTBipka.
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YapHuukw LL.

KaHaOngat 9KOHOMUYeCKUX Hayk, npocbeccop, yHI/IBepCVITeT OKOHOMUKHN B BpaTmcnaBe

MereceBa C.

KaHanaaT 9KOHOMUYECKNX HaykK, OOUEHT, yHI/IBepCVITeT OKOHOMUKN B BpaTmcnaBe

YoHkoBa M.

KaHAnaaT 9KOHOMUYECKNX HayK, aCCUCTEHT, yHI/IBepCI/ITeT OKOHOMUWKHK B EpaTmcnaBe

3aBagcku L.

KaHanaaT SKOHOMUYECKMX HayK, acCUCTEHT, YHUBEpPCUTET 3KOHOMKKK B Bpatucnase

Pa3BuTue npou3BoAUTENbHOCTU TPyAa U KOHBEpreHUUA B cTpaHax-4neHax EBponeiickoro Coto3a

AHHOTaumA. YneHbl EBponerickoro Coto3a HaxogATcA Ha pasHOM YpoBHe pas3BuTuA. Cam ypoBeHb pasBUTUA MOXET
6bITb onpeaenieH pasHbiMu crnocobamu, ONUPAAChb Ha MUCMONb30BaHWE MokasaTesniel 9KOHOMUYECKOro M 06LEeCTBEHHOrO
pa3BuTnA. MoBbIlWEHNe SKOHOMUYECKOro 6narococToAHNA ABMAETCA OAHOW U3 KMoYeBbIX 3adad 28 yneHoB EBponeiickoro
Cotosza. lnAa goctuxkeHnA 3aTon uenu ctpaHbl EC obecneumBaloT KOHBEPreHUMO CoUManibHO-3KOHOMUYECKUX NoKasaTenen.
MpownssoanTenbHocTb Tpyaa (MNT) BbICTynaeT nokasarenem 3KOHOMUYECKOW KOHKYPEHTOCMOCOOHOCTU, KOTOPbLIA OToBpaXkaeT
OAMH M3 acnekToB 6narococToAHMA oblecTsa. Mo4Tn Bce naHavanbHble YneHbl EC geMoHCTpupytoT 6onee BbICOKUA ypoBeHb [T,
YeM HOBble YneHbl EBpocotosa, npucoeamnHmBLlumneca K Hemy B 21 Beke. OgHako HoBble YneHbl EC neMoHcTpupoBanu Hennoxme
TeMnbl KOHBEPreHuMn NpoM3BOANTENBHOCTU Tpyda. XOTA SKOHOMUYeckuid kpuanc 2008 ropa 3amennun Temnbl coOnmxeHns

nokasareneil NpPoOU3BOAUTENBHOCTM Tpyda Y CTapbiX WM HOBbIX

uneHoB EC, 3TOT npouecc cHoBa CTan AEMOHCTPMPOBATb

NONOXWUTENBHYIO ANHAMWUKY Ha (DOHE BOCCTAHOBNEHNA €BPONENCKON SKOHOMUKMN.
KntoueBble cnosa: npov3BoauTenbsHOCTb Tpyaa; BBI; BapnabenbHOCTb;, KOHBEpPreHums; TpyooycTponcTBoO; EBponenckui

Coto3; Cnosakus; Beilwerpaackana YyeTeepka.

1. Introduction

International comparison of the economic status and de-
velopment is usually done by comparison of the levels and
real changes of the gross domestic product (GDP). However,
deeper analysis of the productivity is needed to discover the
competitiveness, standard of living within a country or its re-
gions. Measures of productivity are important indicators for
statistical analysis of economic growth of a country. Produc-
tivity is a ratio of a volume measure output to a measure of
input use [13]. It explains the principal of economic develop-
ment and growth, it reduces the income gaps between the
countries (Herman, 2016) [9]. Economic growth is positive-
ly affected by exports and inward foreign direct investment
(Stoevsky, 2014) [16].

2. Brief Literature Review

Indicator of labour productivity (LP) can be calculated as a
ratio between GDP, or gross value added, and the total num-
ber of hours worked, or total employment (Freeman, 2008) [7].
Productivity growth is positively associated with growth of living
standards and positive change in real labour compensation
(Baldwin et al., 2014) [1]. Not only the productivity of a national
economy is used for analytical purposes, but also the produc-
tivity of smaller regional units (Martino, 2015) [11], or produc-
tivity of economic branches
helps to understand the

4. Results

Gross value added (GVA) composes about 90% of the
GDP in EU Member States. Real change of the GVA copies
the real changes of GDP. In 2009, when the decline of the
economic output of the EU Member States was due to the
economic crisis mostly effected, the real GVA compressed al-
together in 27 EU states. The highest decline was achieved
in the Baltic countries; in Estonia by 15.3%, in Lithuania by
14.8% and in Latvia by 12.0%. Poland was the only country
with a real increase of the GVA by 3.1% in 2009. Poland be-
longs together with Slovakia, Czech Republic and Hungary to
the Visegrad Four (V4) countries. The real change of the GVA
in V4 members is presented in figure 1. The annual real in-
crease of GVA before 2008 was higher in V4 countries than
the average annual change of 28 EU countries. The real de-
cline in 2009 was almost identical for three of V4 countries (ex-
cept Poland, where a positive real development was achieved)
to the average change for the EU Member States.

Due to recovery of the EU economies in 2010 the real GVA
declined only in 4 countries (Greece, Croatia, Latvia, Romania).
In 2011 the situation did not change a lot, and same fourEU
Member States demonstrated GVA declined, with a highest
drop in Greece (-9.0%). A wave of negative development
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Fig. 1: Real change of gross value added, y-y,%
Source: Eurostat, further elaborated by the authors
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returned in 2012, when 16 EU countries alto-

gether were hit by a negative real GVA growth,

including two of V4 Members (Czech Repub- 120,000.0

lic and Hungary). A very moderate increase of

the real GVA in EU-28 by only 0.2% in 2013

was a result of a negative change of GVA in 100,000.0

9 EU countries, including Czech Republic. In

2014 only in 3 countries real GVA changed _ _

negatively, while in 2015 all EU Members 80,000.0 ] -

achieved increase of the real GVA. -
Strong real increases of the GVA be- ‘

fore the beginning of the economic crisis

LP PPS

were typical not only for the V4 countries, £0.000.0

The changes of the GVA influenced also the | [] | H | ]
changes in productivity. The labor producti- 400000 - = |

vity can be calculated as the fraction of GVA [ ] L T T T

to the total employment. And so the produc- |
tivity depends not only on the level of GVA, 200000 |
but also on the level of employment. The la- ‘
bour productivity (LP) is a driver of econo-

mic growth. For international comparison of 0.0
LP the productivity in purchasing power stan-

dards (PPS) was used.

but also for other «new» EU Member States. J T * : ’ ’ ‘ { ‘ ‘ ‘

2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2014

In 2000 LP ranged from PPS 9,314 (Ro- year
mania) to PPS 71,826 (Luxembourg). Th_e Fig. 2: Box plots of LP per person employed in PPS (EU-28)
lowest level of LP was shown by Romania Source: Eurostat, further elaborated by the authors

constantly from 2000 till 2004. From 2005
till 2015 the worst position of LP per per-
son employed was held by Bulgaria. On the
other hand, the highest levels of LP from . AP

2000 till 2014 were typical for Luxembourg. Tab. 1: Labour productivity in PPS and rank of the LP
In 2015 Ireland’s productivity jumped to a

historically highest level ar PPS 108,554 Year 2000 Year 2008 Year 2015
(F'9$Le 2). ¢ |p Rank| EU-28 | 402422 [Rank| EU-28 | 507109 [Rank| EU-28 | 572935
e convergence process O
showed positive signals till the beginning 1l RO 9314,0 1] BG 19 289,8 1l BG 23 752,3
of the economic crisis. The Sigma conver- 2| BG 12 202,0 2| RO 243982 2| RO 33187.6
gence can be measured using the coef- 3] LV 16 266,3 3] LV 28 899.,9 3] LV 36 457.9
ficient of variation (CV). The CV of LP de- 4 LT 16 793,4 4 PL 30 057,4 4] HR 36 909,1
g[)e(?sse(lj fr;(r)’r(; 93261*’1/0 tirl;l 2000 tbql_t27.4;/o|_ig 5| EE 17 983,6 5| EE 32 628,1 5/ HU 37281,3
- In " e variabliity o 6| PL 21553,6 6| LT 32703,3 6| EE 38 563,5
measured by CV was higher than 28%. 2 : :
In 2012 and 2013 the CV again declined 7l _HU | 216108 7 HU | 339820 LT | 413435
to 272% and 27.4% respectively. A posi- 8] SK 23 0437 8| HR 34001,8 8| PL 42 090.4
tive sign of a recovery of the EU econo- 9] HR 25 288,0 9 PT 36 952,6 9 PT 43 961,3
mies was again .associated with an in- 10 CZ 27279,5 10 CZ 38 385,0 10 SI 44 865,1
freas? og_tmelcvllnfobA'S?: ?Uedtot r?” 8’\‘/ TS 277303 1] sk 40 5416 1| cz 45 724,6
remely high level o in Ireland, the
increased to 31.7% in 2015. Eurostat es- 12 Sl 295147 12 Sl 20 8864 12 SK 47879,0
timate the real growth of Ireland’s GDP 13] CY 36 383,3 13] MT 46 647,8 13 EL 48 044,7
by 26.3% plausible, but Eurostat will exa- 14] EL 37504,1 14 CY 47 051,6 14 CY 48 548,9
mine the methodology used in the calcu- 15 MT 39 340,8 15 EL 49 062,0 15 MT 49 1442
lation of the GDP figure in more detail by 16 ES 41 584,9 16/ DK 51 646,2 16] UK 58 582,8
TEhe e?dt of th,‘f’-, oy 2016. Acfct’r!d'"thg 17] DE | 4298638 17 ES 52 174,9 17 FI 59 114,9
urostal, signiticant increase ot the 18| DK 432725 18] DE 542895 18] ES 596138
was due to the relocation of a limited num-
ber of big economic operators to Ireland 19 Fl 45303,2 19 FI 56 5981 19 IT 612438
(European Commission, 201 6) [5], but 20 SE 46 536,5 20 UK 57 285,1 20 DE 61 445,8
huge increase of the GDP in Ireland should 21 NL 47 671,8 21 IT 57 541,6 21 DK 62 412,1
not fundamentally increase the level of the 22 FR 48 055,3 22 SE 58 354,3 22| NL 63 726,8
fti'reEfr){aﬁ\éﬁaiitiff?ﬁéﬁ?siuéffa grlr‘]e t,g 23| UK | 48144, 23] AT 58 364.6 23] SE 64 2008
very i y i
the total EU output (only around 2%). 24| AT 48 871,0 24|  FR 58 541,5 24|  FR 65 540,0
The productivity shifts in the V4 coun- 25 IT 51 287,6 25 NL 593923 25 AT 65 634,1
tries can be positively rated mainly in 26 IE 513422 26| BE 63 664.5 26| BE 73741,8
Slovakia, Czech Republic and Poland. 27 BE 54 713,5 27 IE 64 4734 27 LU 98 750,0
Slovakia’s labour productivity reached PPS 28] LU 71 826,4 28 LU 83 614,9 28 IE 108 554,1

23,044 in 2000, eighth position in the EU
(see Table 1). The positive development of Country codes: BE - Belgium, BG - Bulgaria, CZ - Czech Republic, DK - Denmark,
LP in Slovakia was associated not only with DE - Germany, EE - Estonia, |E - Ireland, EL - Greece, ES - Spain, FR - France, HR - Croatia,
an increase of LP to PPS 40,542 in 2008, IT - Italy, CY - Cyprus, LV - Latvia, LT - Lithuania, LU - Luxembourg, HU - Hungary, MT - Malta,

I ith a ri leventh ition. A NL - the Netherlands, AT - Austria, PL - Poland, PT - Portugal, RO - Romania, Sl - Slovenia,
tbhu; o ;‘]f'iimae "fgigodeaﬁ‘;‘fystedpglsg\'/gkia,; SK - Slovakia, F! - Finland, SE - Sweden, UK - the United Kingdom

LP reached PPS 47,879 (rank 12). Between Source: Eurostat, further elaborated by the authors
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the V4 countries Slovakia in 2015 had the highest level of LP in
PPS, the highest position between the EU Member States. The
rank of the Czech republic’s LP did not change a lot, from tenth
position in 2000 to 11*"in 2015. But LP change was significant -
from PPS 27,280 in 2000 to PPS 45,725 in 2015. Poland and
Hungary had more turbulent development of the rank position
of their LP. While Poland started with sixth position in 2000, the
situation changed in negative way in 2008, when Poland’s LP
plunged to fourth position. Due to positive dynamics of Polish
economy, which was not affected by negative change of GVA
in span of crises, the position of LP increased to 8"in 2015.
The worst position between the V4 countries in 2015 was oc-
cupied by Hungary, which with a LP of PPS 37,281 reached
only the fifth position between the 28 EU countries. Comparing
LP in V4 countries with the average level of the EU, we witness
positive signs. In 2000 LP in Poland reached only 53.6% of the
average level of EU-28, followed by Hungary (53.7%), Slovakia
(57.3%) and Czech Republic (67.8%). In 2015 LP in V4 coun-
tries compared to the average level of the EU was 83.6% in
Slovakia, while in Czech Republic - 79.8%, in Poland - 73.5%,
and in Hungary - 65.1%. It means that the increase of LP in
V4 countries was stronger than the overall increase of LP in
28 EU Members.

A strong positive development of LP was typical not only
to the V4 countries, but also to other «<new» Member States.
According to these findings, we may speak about Beta conver-
gence process of LP in the EU. To verify the hypothesis about
Beta convergence process of LP two periods of time were cho-
sen. The first period was related to convergence till the begin-
ning of the economic and financial crisis, and the second pe-
riod revealed convergence from 2009 till 2015. In our work the
convergence process of LP was investigated, while in most
scientific reports convergence of GDP per capita [3, 4], income
per capita (Peiro-Palomino, 2016) [15], or fiscal aggregates
were rated (Censolo & Colombo, 2016) [2].

In figure 3 we see strong convergence process of LP in
PPS of the EU countries for the period from 2000 until 2008.
The Pearson’s correlation coefficient r,, between LP in 2000

and the average annual real change of LP was negative, very
close to -1, and statistically significant with a very low probabi-
lity value p (r,, = -0.816, p < 0.0001). The countries in figure 3
are divided into 4 quadrants according to the average values
of LP and annualised growth rates of LP for all 28 Member
States. In the left upper quadrant almost all «<new» Member
countries are located. The countries in this quadrant had a
low LP in 2000, but the low level of the productivity was as-
sociated with a strong real growth of LP. For example, Ro-
mania had LP in 2000 at PPS 9,314, but the annualized rate
of growth between 2000 and 2008 was extremely high and
reached 8.4%. Strong annual average real growth rate higher
than 3% during the same time span was achieved in follo-
wing EU countries: Lithuania (7.1%), Latvia (5.5%), Slova-
kia (4.9%), Estonia (4.7%), Bulgaria (4.0%), Hungary (3.7%),
Czech Republic (3.5%), Slovenia (3.1%), and Poland (3.1%).
In the left lower quadrant only two countries are positioned:
Portugal and Cyprus. Both countries had a lower LP than the
average EU-28 level, and the growth rate was also a bit lower
than the average EU growth rate of 1.1%. Almost all of the
former EU-15 are positioned in the right lower quadrant of
the figure 3. For these countries high level of LP associated
with a very low real LP growth is typical. In case of Italy even
a real annualized decline was achieved between 2000 and
2008. The strong annualised real growth rate of LP of the for-
mer post socialist countries, where LP in 2000 was very low,
creates a good assumption for the convergence process of
LP between the EU countries, and the same assumption was
confirmed by a declining coefficient of variation.

The economic crisis negatively influenced the overall con-
vergence process of LP. Figure 4 presents the association be-
tween LP in PPS and the annualized real change of LP for the
period from 2009 till 2015. The correlation coefficient was ne-
gative but not statistically significant (r,, = -0.287, p = 0.131).
Unexpectedly high annualized growth of LP was achieved in
Ireland (5.5%), it was mainly due to high increase of the Ire-
land’s GVA in 2015 by 23.2%. Still in the left upper quadrant
from the average EU-28 levels are the «new» Member States.
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Fig. 3: Association of LP (in 2000) and annualised real change of GVA, 2000-2008
Source: Eurostat, further elaborated by the authors
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Fig. 4: Association of LP (in 2009) and annualised real change of GVA, 2009-2015
Source: Eurostat, further elaborated by the authors

However, unlike previous time lapse, in the left lower quadrant
6 countries are located. For countries in this quadrant we see
lower LP than the average level of the EU-28, and the low LP
here is associated with a lower annualized growth rate.

From the V4 countries, Hungary is positioned in the left
lower quadrant with a very moderate real annualized LP growth
rate of only 0.4%.

5. Conclusion

The economies of V4 countries and other «new» EU Mem-
ber States have undergone significant changes. Increase of
their LP before the crisis was very strong. The lower levels of

LP in combination with a significant annual growth of LP from
2000 till 2008 created good principals for Beta and also Sigma-
convergence process of LP. Unfortunately, the convergence of
LP was halted by the recession of the EU countries. Slova-
kia, Czech Republic and Poland improved their position be-
tween the EU-28 countries in respect to their levels of LP. The
best improvement was shown by Slovakia, up from position 8
in 2000 to 11 in 2015. On the other hand, among V4 countries
only Hungary downgraded from 7™ position to 5t". Recovery
of the EU economies will be associated not only with an LP
growth, but also with LP convergence.
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