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Owovopixi] peyé@ovon oty EALdoa:

Meoompo0eopes TAOGELS KOl HEAALOVTIKES TPOOTTTIKES

Yomipng Horaioavvov

INEPIAHYH

H eAnvikn owovopio avtpetonilel onuepa po. dSopkn kpion, n omoia
ATOTLTTMOVETAL GTI POyOaiot LITOYDOPNON TOV PACIKOV OIKOVOUIKAOV HEYEDDV Kot 6TV
emdeivoon tov mpoontik®v. Kvpla yopaxtnpiotikd g Kpiong eivar 10 peydro
ONUOGIOVOUIKO EALELLUA, TO TEPACTIO YPEOC, M avepyio oAld, Kupiwg, N paydoio
pueimon tov  Axobdpiotov  Eyyoprov IIpoidviog (AEII). Zduewvoe upe 1t
avobsopnuéva otoyein tov EBvikov Aoyaprocpuov g EAXTAT (2011), n
Tpaypatikn otkovouio £xel e16éA0el amd to 2008c6¢ kabeotdg vpeong pe to AEIT va
ovppikvavetal katd 0,2%to 2008,xatd 3,2%710 2009,xatd 3,5%710 2010K0 KaTd
6,9%vy10 to 2011.H Babid vpeon twv TeElevTai®mV ETOV £YEL MG ETOKOLOLON CLVETELN
™V eMOEivmon TOV PACIKOV ONUOGIOVOUK®OV HEYEODV.

Ye ovtd TO TAO{CLO, MO OTOTIUNOY TOV UEAAOVTIKOV TPOOTMTIKMOV TNG
EMNVIKNG owovopiag Ba Mtav ypfolun Yy TV GOKNON TOMTIKNG TPOG TNV
KatevBuvon TG ToLTEPG EMITEVENG NS OWKOVOUIKTG HeyéBuvong. Avtd umopel va
emrevyfel péow TOL EVIOMGOUOD TOV CLVICTOOMV EKEIVOV TOL OTOTEAOVV TIG
KWWNTAPLEG OLVALELS Yo TN HeyEBLVON TG EAANVIKIG O1KOVOUING.

H mapovca pehétn éxer og Pacikd o100 va mopdoyel o KTiUnom g
pecompdOeoung téong tov pvOpov petaforng tov AEIL yu to ypovikd dtdotnpo
2011-2015. EmmAéov, m KOplL GLVEICQOPE NG MOPOVCOS epyaciog &ivor 1
GLOTNUOTIKY] avdAvoTn TV otoyeiov, dote va e€ayxbodv mocotikd coumepdouato

KOTA TPOTO OV dgV eEAPTATOL OO KATO10 GLYKEKPIUEVO BempnTikd TAaiG10.



H moapovoa perétn ompiler v avdivon g oty tavtétnta tov AEIL 1
omoia. omocvvBétel to mpaypotkd AEIl pog ydpag oty mopoy®ykoTnTo g
gpyooiag, o1l Mpeg epyoasiog avd epyalduevo, 6T0 TOCOGTO AMACYOANGNG, OTO
TOGOCTO GLUUETOYNG TOV TANOLGHOV GTO €PYATIKO SLVOUIKO Kol 6TOV TANOLGUO.
ZOUQOVO LE 0T TNV TOVTOTNTO, Ol LETOPOAES GE OVTEG TIC TEVIE CLUVICTAGEG Eivat
KoveEG v eEnNynoouvv 11 HOKpoXpovia Tdon NG UETABOANG TOV TOPAyOUEVOD
TPOIOVTOC,.

Kdabe empépovg cvvictooa g tavtottoag tov AEIT amocvvtifetor otnv
TAoM Kol 6TOV KUKAO TG £T61 MGTE Vo amotiun0el n pecompdBeoun tdon tg. o v
EKTIUNON TOV TACE®V TOV EMUEPOVG OCULVICTOOMV, YPNOLULOTOVVTAL  OVO
EVOMOKTIKEG TeYVIKEC. Ol TeYviKéG awTtég elvar o @iltpo twv Hodrick-Prescott
(piitpo HP) kabdg xar 1o @idtpo Kalman. Agov €xer extiunbei m tdon «dabe
emuépovg petafinty g tovtoétmrog tov AEIL, ot ocvvéyswo ektypudtor Kot 1
peconpofecun tdon tov puOUoY PETABOANG TOV TPOIOVTOG.

Ta dedopévo OV  YPNOLUOTOOVVTAL Y10 TIG OLKOVOUETPIKEG EKTIUNGELS
agopov otnv mepiodo 1995-2010con eivan og Tpyunviaio cuyvotta. Ta otatioTikd
ototyeia yw to AEIT wpoépyovrar amd toug EBvikovg Aoyaproopovg g EAXTAT,
eVO T oTOLKElD Y10 TIG MPES epyaciag mapEyovtal and Tovg EBvikovg Aoyaplacpovg
g EAXTAT yia v mepiodo 1995-199%an and t Eurostatyio v mepiodo 2000-
2010. Ta ototiotikd ototyeio ywoo to péyebog tng amacyodAnong, to puéyebog tov
gpyotikoy duvapkod kot Tto  péyeBog TOL  OKOVOUIKA gvepyol  TANBLGHOY
nmpoépyovrtal Ko and T Epevveg Epyatucod Avvapucod g EAXTAT.

H extiunon g tdong tov pubuod petafoing tng mopoymyKoOTnTog
dwpopeavetal oto 0,16%, evd n extipmon g pecompdbeoung tdong Tov wpav

epyooiag ava epyalopevo dwapopemvetar oto 0,12%. H tdon 100 mTOGOGTOL NG



amaoyOAnong ektipdror oto -2,5%, 100 T0606TOH GLUUETOYNG TOV TANBVGUOD GTO
gpyotkd dSvvapikd oto 0,57%kot tov TAnbvopod oto 0,01%.Etot, 1 extipnon g
peconpobecung téong tov pvopod petofoing tov AEITL dwupopedveror oto -1,65%,
®G TO AOPOIGHA TOV ETUEPOVS CLVICTOCMV. ZNUEWOVETAL OTL 1] EKTiUNnoT Tov -1,65%
pvOuoy owovolkng peyéBuvong vmovoel 61t ovty Oa givor 1 pecompdBeoun
SUVOLIKY TOV TTAPOYOUEVOL TPOIOVTOG £POGOV Ol VITOKEILEVOL TOPAYOVIEG OV TO
kabopilovv, OMAaON 1 TOPAYOYKOTNTO TNG EPYOCING, Ol MPES epyoaciog ovd
epyalOUeEVO, TO TOGOOTO NG OMOCYOANCTG, KOK, GLVEXIGOUV ©TO0 HEAAOV v
petafaiiovrat e Tov id1o puopo.

H epyoacia yopileton oe entd evottec. H emnduevn evotnro moapéyel o
oLVTOUN EMOKOTNON TV POCIKOV YOPOKTNPIOTIKOV TNG EAANVIKNIG OWKOVOUIKNG
peyébovvong. Ot evotteg 3 kot 4 mapovcstalovy TNV OIKOVOUETPIKT peBodoroyio Tov
Ba akolovOnBel Kot Kdvouv pio GHVIOUN TOPOVCINCT TOV GTATICTIKGV dedopévav. H
evotta S Tapovstdlel Ta EUTEIPIKA OMOTEAEGHOTO, EVA 1 EVOTNTA 6 cu{NTA Yo T
ONUAGI0 TNG TOPUYOYIKOTNTAG TNV OIKOVOULKN HeyEBuvon kot Topéyel Katevbiovoelg
OWKOVOUKNG TOAMTIKNG. H evotnta 7 avakepolotdvel To Bacikd COUTEPACUATO TG

gpyaciog.
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ABSTRACT

The purpose of this paper is to provide an estimmatee medium term trend growth
rate of GDP for the Greek economy, for the peridd122015. The analysis is based
on the GDP identity, according to which, real GD$ decomposed into five
components, that is labor productivity, hours warker employee, employment rate,
labor force participation rate and population. Byng the filtering techniques of the
HP and Kalman filter, the trend growth rate of GiBRestimated at -1.65%, as the sum

of the trend growth rates of its individual compotse

JEL classification: O11, 040, 047,

Keywords: Economic growth, Greek economy, Filtering techegjuGDP growth

trends
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1. Introduction

The Greek economy is currently facing a structarislis, which is reflected in
the sharp decline of economic fundamentals andi¢teriorating outlook. The main
features of the crisis are the large fiscal defitiie huge public debt, the high
unemployment rate but, also importantly, the rajgdline of Gross Domestic Product
(GDP). The real economy has entered into a reaessgime since 2008, with GDP
shrinking by 0.2% in 2008, by 3.2% in 2009, by 3.6%2010 and by 6.9 % in 2011.
The rapid decline in economic activity has a consed|impact in the weakening of
the main fiscal aggregates.

In this context, an assessment of the future grqwispects of the Greek
economy might be used to assist in economic policparticular, the findings of this
study can be helpful to understand the mechanigmgsoath of the Greek economy.
The identification of these mechanisms might, imte useful in designing those
policies that will be needed in order to attaintéagconomic growth.

The purpose of this paper is to provide an estiroatbe medium term trend
growth rate of GDP, over the period 2011-2015, a#i as to analyze the sources of
growth of the Greek economy. The present study egido contribute in this field,
since it aims to derive quantitative evidence fmsreomic growth, from systematically
analyzing the data and without depending in a cetheeoretical framework.

The analysis of this study is based on the GDPtiyermccording to which,
real GDP is decomposed into five components, thatabor productivity, hours
worked per employee, employment rate, labor foemigpation rate and population.
According to this identity, changes in these figetbrs can sufficiently explain future
log term trends of real output. Each individual gament of the GDP identity is

decomposed into its cycle and trend, so as to atirts medium term trend. To
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estimate medium term trends, the econometric tegciesi of the Hodrick-Prescott
(HP) and Kalman filter are employed.

The data used for the econometric estimates anregsgd on a quarterly basis
and cover the period 1995-2010, so as to includenthole period of high economic
growth, during 1995-2007, as well as the recespemod between 2008 and 2010.
The data for GDP are provided from the National Aots of the Hellenic Statistical
Authority (ELSTAT), while the data for hours workegkre taken from ELSTAT (for
the period 1995-1999) and from Eurostat (for thegoe2000-2010). Finally, the data
for the size of employment, the labor force and $iee of economically active
population were provided from the Labor Force Syswaf ELSTAT.

The final estimate for the growth rate of labor qarctivity is measured at
0.16%. Similarly, the trend growth estimates fog temaining components of GDP
are equal to 0.12% for hours worked per employ2&% for the employment rate,
0.57 for the growth rate of labor force participatiand 0.01% for the growth rate of
economically active population. Therefore, the drgnowth rate of GDP is estimated
at -1.65%, as the sum of the trend growth ratess andividual components. It should
be noted that the -1.65% estimate of the trend @DRith rate suggests that this will
be the dynamics of future output, provided that timelerlying components, that
determine its evolution, continue to grow in theufe by the same rate.

The rest of this paper is organized as follows. iiéet section provides a brief
overview of the main characteristics of past ecawsognowth in Greece. Sections 3
and 4 discuss the econometric methodology and mireseme descriptive statistics,
respectively. Section 5 shows the empirical reswiisile section 6 discusses the
importance of productivity for the Greek economydaprovides directions for

economic policy. Finally, section 7 concludes.
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2. Experience of past economic growth in Greece

Over the past 60 years, the growth performancbef3reek economy has not
been not uniform. Essentially, there have beenretipteases of economic growth in
postwar Greece: the period 1950-1973, which waser@og of strong economic
growth, with an annual average rate at around Hé,period 1974-1994, during
which GDP growth slowed to an average annual ra@®and the period 1995-2007
during which the rate of economic growth returnedh average annual growth rate
of 3.5%. As a result, the level of GDP of the Greek ecopavas formed in 2008 at
190 billion € (measured at constant 2000 pricdgd)e period from 2008 onwards is a
period of recession, where GDP growth rates aratineg with -0.2% in 2008, -3.2%
in 2009, -3.5% in 2010 and -6.9 % in 2011.

The rapid growth of the late 50s and 60s was puslyedeveral economic
reforms which helped to improve the external comipenhess of the Greek economy
and diminished the existing restrictions. The lddeation of trade relations, as well
as the elimination of price controls, were somehef factors that contributed to the
impetus of the Greek economy. Other key featurdhisfperiod were the disciplined
fiscal and monetary policy, as well as favorablsibess conditions and affordable
business credit (Gagales, 2006). According to Asgafis and Kalivitis (1999),
these factors contributed significantly to the awalation of public and private

capital and gave a significant boost to economoewgn of postwar Greece.

! The dating of changes in the phases of Greek ediengrowth is based on the statistical propertfes o
the series of GDP. For example, Bosworth and Kizlis (2001) report that two structural changes
have occurred in the evolution of Greek GDP, thst faround 1980 anthe second around 1995.
However, Alogoskoufis (1995), using as a critertbe changes in economic policy regimes, argues
that the first structural change occurred a fewrgeszarlier, around 1974. The two dates may not be
regarded as incompatible, since, in general, clsirgeconomic policy need time to materialize and
affect growth after a time lag. The same argume@nlies, also, for the second structural change in
1995.

2 For an extensive survey of studies analyzing opmance of the Greek economy, see Bryant et al.
(2001).
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The economic slowdown of the period 1974-1994 wastd the large drop in
investments from 22% to 18% of GDP, according togdiskoufis (1995). Except for
the sharp drop in investments, their profitabiMsas significantly decreased, as a
result of a series of institutional changes thatewerated the existing economic
climate (Alogoskoufis, 1995). Such changes werddlge wage increases, exceeding
productivity growth, distortions in the labor markiecreasing taxation of investment
and expansion of the state, which was accomparnidugh deficits and inflation. In a
similar spirit, Vassilatos and Kollintzas (1996) nctuded that the economic
slowdown in Greece was the result of the incregsaolic consumption and the
reduction of public investment.

However, Dimelis et al. (1996) argue that, exceptthe fall in investments,
an additional factor that contributed to the siguaifit slowdown of GDP, for this
period, was the decrease in total factor produgti¢T FP) growth. Bosworth and
Kollintzas (2001), also, argue that the slowdowrs waused, among other things, by
the exposition of the Greek economy to a higheellef competition, due to the entry
of the country in the European Economic Community.

Regarding the later period of 1995-2007, it seeha & second structural
change has taken place, which led to higher rdtesanomic growth (Bosworth and
Kollintzas, 2001). The prospect of full memberstop the Greek economy in
Economic and Monetary Union played an importane reince several decisive
measures were taken towards the control of budgktid and inflation and the
liberalization in some sectors of the economy. Aiddal factors that contributed to
the boom of this period were the rapid credit esoam as a result of the

liberalization of the financial sector, the fall imerest rates (Gagales, 2006) and the
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increased investment in public infrastructure, doiencreased inflow of European
Union (EU) funds (Dimelis, 2004).

In particular, the liberalization of the financis¢ctor and the very low real
interest rates (at levels below 1% during 2000-2G0% significantly related to the
strong economic recovery of this period, accordiogvamvakidis and Zanforlin
(2002). Sideris and Zonzilos (2005) show that #aiuction of interest rates led to an
acceleration of growth by 1% to 1.5%, facilitatiegsy access to the finance of
investment and consumption.

The entrance of the Greek economy into a recessigime in 2008, after 14
consecutive years of growth (1994-2007), led toeanination of a convergence
process with the European average. At the end isfgariod, GDP per capita in
Greece was at 89% of the average EU-15, againsti74%07.

Noting the recent growth experience of the Greednemy from a critical
perspective, it can be argued that the growth ratése Greek economy were high,
but not particularly high. They were quite highban the average growth rates of
most other EU countries, but they lagged behind @vth rates of other developed
and less developed countries and they were, algoh hower than the growth rates of
the period 1950-1975. It is, also, worth noting thigservation of Arghyrou and
Bazina (2002) that the competitiveness of the Gresmonomy deteriorated
considerably during the decade of the 90s, raisgaj unit labor costs, leading to
lower exports and a deterioration of the trade rxaof the country. Moreover,
despite the strong GDP growth rates, unemploymemildc not be reduced
significantly, remaining at relatively high levels.

The growth experience of Greece, with long periotiprosperity and long

periods of economic slowdown has been observed, @®other countries. According

16



to Jones and Olken (2005), there have been siediaeriences in other countries with
these periods lasting from 10 to 15 years. Theyaisakhows that the shifts in the
growth process are largely due to changes in ptoditycgrowth and not to changes
in the rate of accumulation of productive facto&milar conclusions have been
drawn by Kehoe and Prescott (2002), indicating thatrate of TFP growth is able to
explain long periods of economic recession for smvdeveloped economies (for
example, USA, UK, Germany, etc.). Prescott (19889, argues that TFP growth is
the most basic determinant of real incomes diffeesn among several economies.
Similarly, in the case of Greece, Gogos et al. B@tgue that changes in TFP growth
are able to explain both the period of economiwdlmwvn, between 1979 and 1995, as

well as the period of economic recovery (betweedblihd 2001).

3. Econometric methodology
3.1 GDP identity

The analysis of this study is based on the ideofitgDP. The GDP identity is
useful, since we are able to distinguish the imtliai factors that compose long term
GDP. It has been extensively used in the pastatitee in order to measure the
potential growth rate of the U.S. economy (Clar883; Woodham, 1984). A simple
version of this identity, as presented by Gordod0®, decomposes real GDP (Q)
into the components of labor productivity, exprelsses output per hour worked
(Q/H), hours worked per employee (H/E), the empleghrate (E/L), the labor force
participation rate (L/N), and the size of workingeapopulation, from 15 to 74 years

(N).:

Q*H*E*L*
= Sx ok =k k| 1
CHTETLN )
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Real GDP (Q) is expressed in constant 2000 pri€ks. variable for labor
input is expressed in total hours worked (H) sithee is considered as a more reliable
measure for assessing the contribution of labd&@Dd. The variables of E, L and N
represent the number of employees, the size ofldber force (employed and
unemployed) and the economically active populaftom 15 to 74 years (employed,
unemployed and economically inactive), respectively

By taking logarithms of equation (1) and then bkirtg the first differences,
we get equation (2), in which the growth rate of %S the sum of the growth rates of
(i) labor productivity, (ii) hours worked per empke, (iii) employment rate, (iv)

labor force participation rate and (v) population:

AQ) = A(%) v A(%) v A(%) + A(ﬁ) + A(N) ®)

3.2 Filtering techniques

In order to estimate the medium trend growth r&t@€DP, as well as the trend
growth rate of its components, we will rely on bigtal data for these variables
(reaching the fourth quarter of 2010). Then, wd agisess the medium term growth
trend for each component by using two alternatigenemetric techniques. These
techniques are the Hodrick-Prescott filter (HRefilhereafter) and the Kalman filter.

The HP filter is probably the most commonly usedhod in macroeconomics
for decomposing variables into their long-term tteand their cyclical component.
This technique uses a moving average procedureetonapose a variable into its
trend and cycle (King and Rebelo, 1993). The bpkitosophy of the HP filter is to
minimize the distance between the trend growth eatd real growth rate of a
variable, given a constraint on the trend growtie,ravhich is expressed through the

price of a smoothing parameter
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The multivariate Kalman filter (1960) assumes thamacroeconomic time
series may be decomposed into its long-term tréad;ycle and a statistical error.
This technique is, also, used to assess the long-teend of the individual
components of the GDP identity by employing théofwlng equation:

Ap, = o + X +W, (3)
whereAp is the growth rate of the component for which wshato estimate its trend
(labor productivity, hours worked per employee, @wyment rate, labor force
participation rate). Furthermore; is a time-varying coefficient which estimates the
trend growth rate of each component of GDP, itofef a random walk and, in this
way, it allows for the variation of the trend gréwhte in each period:

a, =a,, +V, 4)
FurthermoreX; is a set of exogenous explanatory variables winaly be included in
equation (3), while the terms of and w are the econometric error terms, which are
not correlated and they follow a normal distribatievith zero mean and constant
variance.

The advantage of the Kalman filter is that it akoveor the introduction of
additional variablesX;) in equation (3), which may provide us with ouésgtonomic
information. In this way, equation (3) may incorgigr external factors that explain
cyclical changes in the components of GDP, whitetha same time, do not affect
their trend. In this paper, the variable of outgatp, defined as the percentage
deviation of actual GDP from its long-term trerslused as an explanatory variable in

vectorX.
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4. Data and descriptive statistics

The data used for the econometric estimates cdvepériod between 1995
and 2010 and are expressed on a quarterly frequ@&heydata for GDP are provided
from the National Accounts of the Hellenic StatatiAuthority-ELSTAT (expressed
in constant 2000 prices), while the data for howwked were taken from the
National Accounts of ELSTAT for the period of 199999 and from Eurostat for the
period 2000-2010. Finally, the data for the sizeewiployment, the size of the labor
force and the size of the economically active papoih come from the Labor Force
Surveys of ELSTAT.

Table 2 presents the annual growth rates of reaP.G&s well as of its
individual components, for each quarter between128dd 2010. By definition, as
shown in equation (2), the sum of the growth ratethe individual components of
GDP (labor productivity, hours worked per employesployment rate, labor force
participation rate, population) equals the growaterof real GDP, shown in the first
column.

We may observe that in the last quarter of 2010P®M@s declining by 7.68%,
with a substantial contribution from the reductianoutput per hour (3.6%), as well
as from a decrease in the employment rate (4.4%sxentially, these two
components of GDP can ultimately explain the reséirp decline in GDP, with the
other three components of the GDP identity, thdwoigrs worked per employee, labor
force participation rate and population contribgtiwith, relatively, lower rates (-
0.02%, 0.35% and 0.05%, respectively).

In the last two lines of table 2, we are able te g&e average contribution of
each component of GDP, for the two sub-periods0@f122008 and 2009-2010. The

component of labor productivity, that is output peur, had a positive contribution
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equal to 39.6% of GDP growth for the period 2000&0while for the period 2009-
2010, it contributed by 43.3% in the reduction dDRs The component of hours
worked per employee had a negative contributio.53%) for the period 2001-2008
and a slightly positive contribution (0.36%), dgiR2009-2010. The employment rate
contributed positively, by 25.5%, during 2001-2088d appears to have a significant
contribution in the reduction of GDP, during 200®t2, by 87.1%. Both the labor
force patrticipation rate, as well as populationtabated positively during the period
2001-2008 in the increase of GDP (by 49.5% and E&X4pectively), while for the
period 2009-2010, they contributed to the reducwdrnGDP, by -38% and 7.2%,

respectively.
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Table 1:
Year on year (y-0-y) growth rates of GDP and itsiponents

OUTPUT | HOURS PER | EMPLOYMENT | LABOR FORCE
GDP | PERHOUR| EMPLOYEE RATE PARTICIPATION | POPULATION
Q) (Q/H) (H/E) (E/L) RATE (L/N) (N)
2001 - Q1 3.67% 3.33% -0.91% 1.23% -0.73% 0.75%
2001 - Q2 3.59% 3.51% -0.06% 0.90% -1.40% 0.62%
2001 - Q3 4.43% 4.38% 0.33% 0.75% -1.53% 0.49%
2001 - Q4 4.75% 4.50% 1.54% -0.33% -1.32% 0.36%
2002 - Q1 3.18% 1.77% 1.41% -0.19% -0.09% 0.28%
2002 - Q2 3.18% 1.38% -0.30% 0.57% 1.25% 0.28%
2002 - Q3 3.58% 1.45% -0.50% 0.47% 1.88% 0.28%
2002 - Q4 3.58% 1.18% -1.50% 1.22% 2.41% 0.26%
2003 - Q1 6.26% 3.20% -0.50% 1.17% 2.16% 0.24%
2003 - Q2 6.08% 3.04% 0.77% 0.65% 1.43% 0.20%
2003 - Q3 5.26% 2.47% 0.79% 0.61% 1.24% 0.15%
2003 - Q4 5.51% 3.20% 0.77% 0.26% 1.14% 0.13%
2004 - Q1 3.87% 3.53% -0.24% -1.12% 1.58% 0.12%
2004 - Q2 4.90% 4.98% -1.10% -0.96% 1.84% 0.15%
2004 - Q3 4.80% 5.04% -0.99% -0.90% 1.47% 0.19%
2004 - Q4 4.49% 4.61% -1.36% -0.49% 1.51% 0.22%
2005 - Q1 2.24% 0.97% -0.50% 1.05% 0.52% 0.20%
2005 - Q2 1.29% -0.23% 0.34% 0.65% 0.44% 0.09%
2005 - Q3 2.05% 0.41% 0.63% 0.43% 0.59% -0.01%
2005 - Q4 2.45% 0.82% 0.44% 0.73% 0.59% -0.12%
2006 - Q1 4.67% 3.57% -0.62% 0.78% 0.97% -0.02%
2006 - Q2 5.78% 4.79% -0.62% 0.96% 0.54% 0.11%
2006 - Q3 5.37% 4.47% -1.55% 1.48% 0.75% 0.22%
2006 - Q4 4.34% 3.50% -0.94% 1.02% 0.41% 0.35%
2007 - Q1 5.30% 4.47% -0.54% 0.69% 0.42% 0.27%
2007 - Q2 4.11% 3.30% -0.68% 0.73% 0.55% 0.22%
2007 - Q3 3.84% 3.04% -0.20% 0.50% 0.35% 0.15%
2007 - Q4 3.53% 2.73% -0.47% 0.77% 0.42% 0.08%
2008 - Q1 1.58% 0.46% 0.00% 0.89% 0.18% 0.05%
2008 - Q2 1.47% 0.45% -0.35% 0.93% 0.41% 0.02%
2008 - Q3 0.97% 0.16% -0.30% 0.74% 0.36% 0.01%
2008 - Q4 0.06% -0.42% -0.28% 0.14% 0.62% 0.00%
2009 - Q1 -1.14% -0.99% 0.42% -1.18% 0.91% -0.30%
2009 - Q2 -2.69% -2.07% 0.48% -1.81% 1.01% -0.30%
2009 - Q3 -3.56% -2.44% -0.03% -2.30% 1.51% -0.30%
2009 - Q4 -2.08% -0.43% 0.05% -2.60% 1.20% -0.29%
2010 - Q1 -2.89% -0.59% -0.94% -2.64% 1.29% 0.00%
2010 - Q2 -3.15% -0.27% -0.53% -3.27% 0.91% 0.02%
2010 - Q3 -4.18% -0.71% -0.40% -3.46% 0.36% 0.03%
2010 - Q4 -7.68% -3.60% -0.02% -4.45% 0.35% 0.05%
% CONTRIBUTION OF EACH VARIABLE
2001-2008" 39.60% ~19.55% 25.51% 49 47% 4.98%
2009-2010 43.27% 0.36% 87.10% ~37.96% 7.23%

SourceELSTAT, National Accounts and Labor Force Surveys
* Note: Period averages.
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5. Empirical results
5.1 Econometric Estimates

This section presents the estimates of GDP treaxisell as the estimates of
trends of the individual components of GDP, whieavéd been produced by using the
filtering techniques of the HP and Kalman fifteit should be noted that trends
estimated with the use of the HP filter have beenvdd after using a value of the
smoothing parametet equal to 1,600, as frequently used in the macru@oic
literature (Hodrick and Prescott, 1997).

To estimate trends in the components of GDP withubke of Kalman filter
(equations 3 and 4), the additional explanatoryalde of the output gap has been
included in equation (3), defined as the percentégeation of real GDP from its
long-term trend, derived by the HP filter. In thvay, trends produced by the use of
the Kalman filter, incorporate outside informatiancluded in the variable of the
output gap, something which is not possible withuke of the HP filter.

As we can notice from table 2, the estimated tr@nolutput per hour (Q/H) is
equal to 0.63%, when using the HP filter and et¢ma0.31%, when using the Kalman
filter. Similarly, the trend growth rate of hour®iked per employee (H/E) is equal to
-0.28% when using the HP filter and equal to 0.5%en using the Kalman filter,
while the trend estimate of the employment rate Y equal to -1.17% (HP filter)
and -3.83% (Kalman filter).

Regarding the growth rate of the labor force pgrétion rate (L/N), it seems
that there is no difference in the estimated treselsved from the HP and Kalman
filter. The estimated trend of this component isa&do 0.57%. Column 5 of table 2

shows the long term trend growth rate of popula(idi which has been produced

® Trends of GDP, as well as of its individual comeots, have been estimated in the logarithms of
variables.
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with the use of the HP filter. Notably, the trerstimate of this component has not
been derived with the use of Kalman filter, sinogpylation is not considered as an
endogenous variable, while its behavior is not etgueto have been influenced by
output gap. The trend growth rate of populatioegsal to 0.01%.

Last column of table 2 shows the trend growth cdt&DP (Q), as estimated
by the sum of the trend growth rates of its indidtcomponents (growth rate of
productivity, growth rate of hours worked per enyale, growth rate of employment,
growth rate of labor force participation, growtheraf population), which, in turn,
were estimated by the HP filter, as well as byKhaénan filter. The trend growth rate
of GDP, based on the HP filter, was equal to -0.25%e last quarter of 2010, when
the growth rate of real GDP for the same quartes Wwab8%. The trend growth rate

of GDP according to the Kalman filter was estimated3.05%, in the last quarter of

2010.
Table 2:
Trend estimates of GDP and individual components

QMH H/E E/L L/N N Q

(1) (2 ©)] (4 (5) (1+2+3+4+5)
HP FILTER 0.63% | -0.28%| -1.1794 0.57% 0.01p% -0.25%
KALMAN -0.31% | 0.51%]| -3.83% 0.57% -3.05%
FILTER
FINAL 0.16% | 0.12%| -2.509% 0.57% 0.01P6 -1.65%
ESTIMATE
REAL % -3.60% | -0.02%| -4.45% -0.01% 0.41% -7.68%
CHANGE

Figure 1 shows the evolution of the trend growtte et GDP across time, as
estimated with the use of the HP and Kalman filteseems that the HP filter fails to
fully capture the recession of 2009-2010 whilethat same time, the Kalman filter is
more able to reflect the current economic shocksrirend estimate for the growth
rate of GDP. The GDP growth trends, as estimateth®yHP filter, seem to follow a

smooth path over time and can not respond diréathapid changes of GDP growth.
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This is because the HP filter is a moving averagensetric filter which uses past,
present and future observations to produce avelgtsmooth trend. It seems that the
HP filter performs well for economic periods whiaehe characterized by a relative
stability, rather than for unstable periods, foriethit is unable to directly capture the
change in the long-term growth trend (Roeger, 2006¢refore, it appears that the
Kalman filter is the most appropriate choice fatireating the trend estimate of GDP
growth.

However, as already noted in the literature, theraeo clear and objective
criteria that favors a particular statistical metho measuring medium term trends
(Roeger, 2006). Consequently, this study will fell@ method which has already
been adopted by Gordon (2003) in order to measeréong term growth rate of GDP
for the U.S. economy. Under this method, the trestimate of the growth rate of
GDP, as well as of its individual components, is #verage of the estimates of the
HP and the Kalman filter.

Therefore, the trend estimate for the growth rét@twor productivity (Q/H) is
equal to 0.16% (Table 2). Similarly, the estimdteghe remaining trend growth rates
are equal to 0.12% for the component of hours wbrker employee (H/E), -2.50%
for the employment rate (E/L), 0.57 for the growshe of labor force participation
(L/N) and 0.01% for the growth rate of populatid).(Thus, the trend growth rate of
GDP (Q) is estimated at -1.65%, as the sum of tlosvttp rates of its individual

components.
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Figure 1:
Trend growth estimates of GDP
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5.2 Discussion

It is important to note that these estimates amdrapanied by a relative
degree of uncertainty, because of their nature, &lsb, as the result of increased
instability from the current recession. These estas provide us with an idea of the
current productive capacity of the Greek economy simould not be regarded as a
forecast of future economic growth but, ratheraasindication of future economic
developments in the case that the establishedgretidbe maintained in the future.
The final estimate of -1.65% for the growth rate @DP implies that this is the
medium term dynamic of output, provided that theertying factors that determine
GDP ( labor productivity, hours worked per emplgyeeployment rate, labor force
participation rate and population) continue to giowhe future by the same rate.

A finding which deserves further discussion is sirarp decline in the trend
growth rate of employment, by -2.5%, during the @sarter of 2010. There are two
possible explanations: the first one is relatedh® nature of the current economic

crisis, caused by lack of liquidity, which leadssimesses to increased layoffs. A
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second reason is that, during past years, there been significant changes in labor
markets so that the economies are, now, able fmnelsmore quickly to economic
downturns, by increasing layoffs and unemployrhettshould be noted, however,
that, during the recent crisis, there have beeiereices in the mode of employment
adjustment across countries. Several countriestlikeU.S., Spain, Ireland and the
U.K. have responded with higher job losses, whi®ther countries, like Germany,
there has been a decline in hours worked per erapl{®helps, 2010).

Recent forecasts of international economic insting talk about negative
GDP growth rates and slow recovery of the Greeknecoty in the coming years
(OECD Economic Outlook, 2010; IMF, 2011). Factasch as low investment rates
and the increase of unemployment have a negatipadtron the two key factors of
production, capital and labor, resulting in a sisggnedium term potential supply.
According to estimates of OECD, the potential gfowdte of GDP will remain at
0.5%, for the five year period of 2010-2015 (OECE&pBomic Outlook, 2016) The
same estimates show that the medium term prospaceconomic recovery of the

Eurozone remain anenfic

* For further discussion see Gordon (2010).

® The estimates of OECD for the Greek economy (OEEZDnomic Outlook, 2010), show that the

potential growth rate of GDP stands at 0.5% forghaod of 2010-2015, with the growth rate of labor
productivity equal to 0.9% (expressed in per worleems), the growth rate of employment at 0.4%,
the growth rate of labor force participation at @%d the growth rate of working age population at -
0.1%.

® It is worth noting that similar studies have bgmmformed for the whole EU economy. One of the
most recent ones shows that, during the period-2000, labor productivity growth wdke key factor

of GDP growth across EU-27 (European Commissior,020Specifically, during 2000-2007, the

average GDP growth rate, for the EU as a whole, Wé%, of which 1.4 % (that is 78% of total GDP
growth) was due to increased labor productivity dhd remaining part was due to employment
growth.

27



6. Growth divergence and policy issues
6.1 Growth divergence

Based on the use of the GDP identity, it would Iseful to compare the
growth performance of the Greek economy againdt ahahe Eurozone. With this
comparison, we might be able to distinguish whiomponents are related with the
growth divergence of the Greek economy and, thiscuds policy directions in order
to achieve higher growth in the long run.

From the figures presented in table 3, it is evidbat the two components of
the GDP identity, for which the Greek economy eBakby differentiates from those
of the Eurozone economy are labor productivity &wodrs worked per employee.
Specifically, during 2010, labor productivity ofehGreek economy was 36.74%
lower and equal to 63.26% of the average EurozalerIproductivity. Hours worked
per employee were higher by 14.32% over the aveocdghe Eurozone, while the
employment rate was 2.76% below the Eurozone aeer@mally, the labor force
participation rate was 3.31% below that of the Eore. After comparing the
individual components of GDP between Greece and HEoeozone, it can be
reasonably explained why Greece ranks in the pemati position, among other
countries of the Eurozone, in terms of GDP perteapn 2010, GDP per capita in
Greece was formed at 15,417 €, when the Eurozoeege was formed at 22,682 €

(Eurostat, 2011).

Table 3:
Deviation of Greece from the Eurozone average (010
HOURS LABOR FORCE
LABOR WORKED PER| EMPLOYMENT | PARTICIPATION
PRODUCTIVITY | EMPLOYEE RATE RATE

EUROZONE 28.55 1,924 89.95% 45.90%
GREECE 18.06 2,199.6 87.47% 44.38%
DEVIATION (%) -36.74% 14.32% -2.76% -3.31%
Source Eurostat 2011
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From the figures presented in table 3, it seemslahar productivity accounts
for the major part of the growth divergence betwéam Greek and the Eurozone
economy. In a similar spirit, Kollintzas et al. (&), by using a standard growth
accounting framework for Greece and several Eur@zmuntries, show that the great
difference between Greece and other Eurozone gesingrthe growth contribution of
TFP. In particular, while the contribution of TFR most Eurozone countries was
close or exceeded 100% of output growth, durings1®710, in Greece it accounted
only for 55%. Furthermore, average annual TFP dndwt this period was close or
higher than 2% in most Eurozone countries, whil&meece was only 0.78%. The
general conclusion derived from the authors is, tbating this period, no GDP or
TFP convergence seems to have occurred, sincdsiftype of convergence had
occurred, then Greece would grow faster than ofh@tozone countries, with a
growth rate of TFP equal or higher than the grovete of TFP in most Eurozone

countries (Kollintzas et al., 2012).

6.2 Policy issues

The component of labor productivity essentiallyfehéntiates the current level
of economic development in Greece, as comparedhad of other developed
European countries. As it was shown in previougi@eclabor productivity of the
Greek economy remains at substantially low levak,compared to those of the
Eurozone economy. Acemoglu (2009) argues that giertdi differences in policies
and institutions may slow down productivity convamge. In a similar spirit
Bournakis (2011) has noted that the speed of ptodiycadjustment has been low in

Greece reflecting a number of rigidities existinghe industry and institutional level.
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The main areas of importance for the increase g kerm productivity are
fixed capital investments as well as technologmalgress, which can be achieved
through higher trade and investments brought bgradleveloped countries. However,
a major determinant for obtaining such kind of stmeents is the creation of an
attractive institutional environment that facilgatentrepreneurship and reduces the
existence of administrative barriers for estabfighnew firms. There is widespread
perception among economists that a stable institatiframework plays an important
role in attracting investment and fostering ecorognowth (Barro, 1998).

In particular, increased investment and produgtivibuld be enhanced by
measures that facilitate the entry and exit of $iras well as by measures that reduce
the cost of their actions. However, Greece lageisogntly in a number of relevant
indicators. For example, the cost of start-up pdaces is more than three times
higher than that of Eurozone, while the cost of agigis, also, much higher in
Greece. The average number of procedures to starsiaess is equal 15 in Greece,
while in the euro area is just over 6, while thedirequired to start a business is 19
days in Greece, as compared to 14 days througheuurozone.

Table 4:
Business entrepreneurship indicators (2010)
GREECE | EUROZONE

20,7 6.43
GREECE | EUROZONE

Cost of start up procedures (% income per capit

Export costs ($ per container) 1.153 1.071.8

GREECE | EUROZONE

Number of procedures to start up a business 15 6.25

GREECE | EUROZONE
19 13.94

Time to start up a business (days)

SourceWorld Bank Development Indicators (2010).
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Another major factor for attracting investments amcteasing productivity is
the promotion of liberalization and competitionpgroduct and service markets. There
is plenty of empirical evidence which shows thabsgjer competition in product and
service markets is driving productivity and economiowth. The study of Scarpetta
and Tressel (2002) shows that the alignment oflagigns in the Greek markets with
those of the least regulated OECD countries ccedidice the size of the technological
gap by 50%. This, in turn, could increase the Idegn level of total factor
productivity by more than 15%, given the low stagtpoint of the Greek economy, in
terms of the degree of competition in the produerkats. The main argument for
increasing competition in the markets is that catipa favors the entry of new
firms, while, at the same time, forces the existimgs to be more efficient and be
more innovative in order to survive, under the #hi@ competition.

In general, it is necessary for Greece to creat®ie conducive environment
for competition. Greece ranks in the first posisommong OECD countries, with
regards to several indices related to product ntarkgulation and barriers to
entrepreneurship and entry of new firms (table 5).

Table 5:
Indicators of competition in the Greek economy
(2008, index scale of 0-6 from least to most resue)
GREECE | EUROZONE

2.37 1.36
GREECE | EUROZONE

Product market regulation

Barriers to entrepreneurship 275 163

GREECE | EUROZONE

Barriers to entry 1.14 1.02

Source:OECD - Going for Growth (2010).
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Finally, it seems that the existence of inefficipnblic sector as well as poor
institutional quality are related with lower growtiates of the Greek economy.
Angelopoulos and Philippopoulos (2007) argue thatmaller government share in
GDP, the improvement of quality and efficiency bktpublic sector as well as a
reallocation of resources towards public investmeould enhance economic growth.
Furthermore, Angelopoulos et al. (2010) have ededhahat the amount of rent
seeking in Greece is almost 8.5% of total GDP, dpéne highest across the Eurozone.
They argue that a small improvement in terms dfitutsonal quality (of 2%) would

raise long term total welfare by about 5%.

7. Conclusion

The purpose of this paper was to provide an estimfthe medium term trend
growth rate of GDP for the Greek economy, for teaqd 2011-2015. The analysis of
this study was based on the GDP identity, accordmgwhich, real GDP is
decomposed into five components, that is labor yebodty, hours worked per
employee, employment rate, labor force participatrate and population. Each
individual component of the GDP identify was decosgd into its cycle and trend,
SO as to estimate its medium term trend. To eséinmédium term trends, the
econometric techniques of the Hodrick-Prescott (H#pd Kalman filter were
employed.

The trend growth rate of labor productivity wasraested at 0.16%. Similarly,
the trend growth estimates for the remaining cormepts of GDP were equal to
0.12% for hours worked per employee, -2.5% foreéhgployment rate, 0.57 for the

growth rate of labor force participation and 0.0ft¥the growth rate of economically
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active population. Therefore, the trend growth @t&DP was estimated at -1.65%,
as the sum of the trend growth rates of its indiglccomponents.

Further analysis, based on the GDP identity, rede#hat labor productivity
of the Greek economy is substantially lower thaat tf the Eurozone average. This
factor accounts for the majority of GDP per caplteergence between Greece and
Eurozone and is expected to be of vital importandhe future for the convergence
of the Greek economy towards the Eurozone average.

In the coming years, the main priorities of ecoropwlicy should be directed
towards enhancing productivity and achieving a a@nable path of economic
development. Greece has already launched an amditeform program which is
expected to affect, in the medium term, the sumptle of the economy and, if
implemented successfully, will significantly affefetture economic growth. Higher
economic growth will, in turn, be the key for thateof the Greek economy from the

crisis and the means for achieving a higher let/grosperity for the Greek people.
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