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Productivity, Demographics, gnd
Growth in Turkey: 2004-12
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Abstract

Among all the OECD countries, Turkey had the sedugtiest average an-
nual GDP growth (measured in constant local cugeaad the fifth highest
average annual growth of purchasing power pariBP(Padjusted per capita
income between 2004 and 2012. We study the soofdégs high growth era,
comparing Turkey with other OECD countries and kirega down GDP per
capita into three components: labor productivihe tatio of employment to
the working-age population, and the ratio of thekimg-age population to the
total population. Our findings suggest a produtgiiased growth era in Tur-
key before the global crisis and an employment-dbases in the post-crisis
period. We then provide a detailed analysis of routing factors to notable
aspects of this economic expansion: the role oftalageepening and higher
total factor productivity (TFP) in aggregate outpet worker growth; and the
rise in female employment, especially in the sergector.
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1. Introduction

There are many aspects of long-run economic grawith development
that are worth studying. The relationship betweemagraphic change and
economic development, for example, is one suchcaspee that has been
marked by a degree of controversy. Economists, deapbers, and social sci-
entists have debated the effects of population (sizd increase) on economic
growth, i.e., whether a rising population restripgi®motes, or is independent of
economic growtH.In recent years, the possible effects of demographthe
global economy have been attracting much moretaitedue to changes in the
age structure of the global population and thewleelming concern with aging
populations throughout the advanced countries (AgieA.1).

This paper focuses on the Turkish experience idastedecade. Turkey is
an interesting case within the OECD, since shenésaf the poorest members
of the group when measured by PPP-adjusted petadapome. In fact, Tur-
key had the lowest (after Mexico) PPP-adjustedcagita income within the
OECD as of 2012. In addition, Turkey had the weraployment to working-
age population ratio (45% in 2012) among all theODEmembers. Similarly,
labor-force participation was only 50% in 2012; h@gys more dramatically,
the female labor-force participation rate was j28t5% in the same year.
However, despite those dreary statistics, Turkey li@en experiencing a re-
markable transformation over the last decade a&R® and per capita in-
come have surged ahead. Figure 1 illustrates tiée@menon with the latest
data available from the World Development IndicatDatabase for all of the
OECD countries, starting with 1993.

Panel (a) in Figure 1 shows annual average groat#srof GDP (meas-
ured in constant local currency) for all 34 OECDnmber over the period
2004-12 against their counterparts in the 1993-20830d. Turkey's GDP
grew at an annual average rate of 2.83% in the-2993 period, placing it in
239 position within the OECD. On the other hand, Tyrkecorded the sec-
ond highest average annual growth rate of GDParxXBCD between 2004 and
2012, 4.39% (Israel was in first place, with 4.58@ileece, Italy, and Portugal
turned in the worst performances in the OECD dutimg time. Turkey’s eco-
nomic dynamism was all the more remarkable for gomy during and after the
global crisis. In the period 2009-12, when mosth&# OECD countries were
growing at a less than 2% clip, Turkey was racingaa to claim the highest
average annual growth rate of GDP in the groupertitain 6.5%.

Ytis beyond the scope of this study to examindeddht arguments. See Bloom and

Williamson (1998) and Bloom et al. (2003) for gemeliacussions of this issue.



Murat Ungér - M. Koray Kalafatcilar 25

Figure 1. Growth rates in the OECD
(a): GDP (in constant local currency) b): GDP per capita (PPP-adjusted)
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Source: World Development Indicators Database iferdiccess: May 9, 2014).

Panel (b) in Figure 1 shows annual average groattsrof GDP per capita
(PPP-adjusted) in all 34 OECD members over theode2004-12 against the
same values in the 1993-2003 period. Turkey’'s GBPgapita expanded at
an annual average rate of 1.29% in the 1993-20@®deputting it in 3¢
place. On the other hand, Turkey rose to fifth pléafter Slovakia, Poland,
Chile, and Korea) during 2004-12, with a 3.07% agergrowth rate.

The objective of this study is to assess the rofedifferent factors (i.e.,
productivity, employment, and demographics) ongagaita income growth in
Turkey during 2004-12 in comparison with other OEC&untries. Rather
than trying to cover all relevant topics under thread aegis of economic
growth, we concentrate on the effects of produsstigind certain changes in
the labor market and national demographics on @gitacincome growth. We
break down GDP per capita into three componentsorlg@roductivity, the
ratio of employment to the working-age populati@amd the ratio of the
working-age population to the total population. STdecomposition is useful
for distinguishing the overall population from tiwerking-age population and
provides insights into how shifts in the age swuetof a population (in addi-
tion to improvements in labor productivity) imp&tionomic growth.

For 2004-12, we find that of the positive movemianper capita income,
output per worker accounted for 45.5%; a rise emdémployment-to-working-



26 Ekonomi-tek Volume / Cilt: 3 No:1 January / Ocal 20

age population ratio constituted 39.0%; and anclptn the ratio of the
working-age population to the total population expbéd the remaining
15.5%. Likewise, in 2004-09, our calculations shibzat output per worker
was the most important of the components. On therdiand, a jump in the
employment-to-working-age population ratio conttéziito around two-thirds
of the growth in per capita output during 2009-lt? other words, our find-
ings indicate a productivity-based growth era befibre global crisis and an
employment-based one in the post-crisis period.

We then provide further details to discuss ourifigd. Specifically, we
focus on the two areas of Turkish changes in pribdtycand demographics.
First, we examine the drivers of per capita ecoeamnbwth, identifying them
as capital, labor, education, and TFP. TFP growtmeéasured as the differ-
ence between the growth rate of output and theesharghted growth rate of
inputs. Based on the latest data from various ssunve show the quantita-
tive importance of capital deepening and TFP growtbringing about Tur-
key’s economic advance during 2004-10. Second,oweht upon the issue of
female employment in Turkey. In recent years, there been greater female
participation in the Turkish labor force. This nea#t, since major boosts in
national income may occur with women entering tleekforce. Interestingly,
female labor-force participation in Turkey is stittry low in comparison to
other OECD countries (around 30% as of 2012). Iddtee participation rate
has shown a downward trend over the last 50 yeats.observe an emerging
literature in recent years seeking to understardittk between the changes
in the sectoral composition of economic activitgldhe variations in female
participation in the labor force (Buera et al., 20Rendall, 2014 and the
references therein). We present a decompositiortisgeand note that female
employment in Turkey has been particularly concdett in the service
sector.

Our paper is most closely related to the literatumehe economic history
of Turkey. Of special interest are highly detaittddies of the country’s his-
torical growth experience. For example, Altet al. (2008) examine the de-
terminants of long-term economic growth for Turkeyer the 1880-2005
period, conducting a growth-accounting exercis@ssgibroad historical peri-
ods and policy regimes. Adamopoulos and Akyol (2G@rgue that the diver-
gence in sectoral productivity and tax policiestwaen Turkey on the one
hand and the US and Southern Europe on the otregaount quantitatively
for most of Turkey's relative underperformance begw 1960 and 2003.

2 An investigation of the reasons behind the histdijclow female labor-force participation
in Turkey is beyond the scope of this study. Seg, @unali and Bgevent (2006); World
Bank (2009).
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Cicek and Elgin (2011) use growth accounting adgreamic general equilib-
rium model to profile the growth performance of Hey between 1968 and
2004.Imrohoralu et al. (2014) suggest that if Turkey had manageemu-
late Spanish agricultural productivity growth frd68 to 2005, its growth in
aggregate GDP per capita would have been much mhiglgamopoulos and
Akyol (2009) andimrohorglu et al. (2014) employ multi-sector models of
sectoral change to assess the impact of interrs¢dbor reallocation on
aggregate productivity. In an econometric analgéithe role of education in
economic growthjnal and Akgabelen (2013) study the period of 196092
and outline the key role played by human capita sathnology transfer in
determining output per worker in Turkey. Our papemplements these
studies by exploring the recent growth performasfcurkey® Moreover, we
provide a comparison with other OECD countriesmy£2004-12.

In addition, our study builds on other studies stigating how macroeco-
nomic aggregates are affected by demographic dewelots, such as the
relationship between population age structure ahdrl supply, saving rates
over the life cycle, or housing demand. A caseaimfis the research done by
Ceritaglu and Eren (2013) on the potential impact of deraphic changes on
labor-force participation rates in Turkey. They wghat, assuming that a
change in the structure of the population will seanpanied by rises in both
labor-force participation and the number of colleggaduates, the household
saving ratio should increase by 7.6 percentagetpbietween 2010 and 2050.
Arslan et al. (2014) investigate the effects of -agacture dynamics on
housing demand in Turkey, stating it may climb gbaee of around 1.5%
annually on average from 2009 to 2050 (with morantkwo-thirds of this
increase to be contributed by population growth thedrest by the changes in
the age structure of the population).

The rest of the paper is organized as follows:i8e@ delivers a brief ac-
count of the Turkish experience of economic growtid demographic
change. Section 3 conducts a decomposition of GBiPcppita growth in
Turkey and renders a comparison with other OECDhts during 2004-12.
Section 4 enriches the findings with details ondpictivity gains and sets up
an accounting framework to evaluate the contrimgtiof various factors to
the changes in output per worker. Section 5 presarink between demo-
graphics and economic activity in Turkey, with &ude on the increasing fe-
male employment rate and its intensity in the sengector. Section 6 is the
conclusion. Additional tables and figures are pided in Appendix A.

3 For some other related studies, see Saygili andnQi®@08); Ismihan and Metin-Ozcan
(2009); Gursel ( 2011); Atiyas and BakR013); Aysan et al. (2013); Ungér (2013) and the
references therein.
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2. Some Facts

Panel (a) in Figure 2 shows GDP per capita in Tynedative to the US
during 1950-2013.The period of economic growth that began afterethe of
World War Il reached its climax in 1976. Economiowth was volatile, and
macroeconomic instability became a distinctive ahtaristic of the post-1980
period. GDP per capita in Turkey rose from aboh2# the American level
in 1980 to about 25% in 1993. In the vulnerableneroic environment of the
1990s, three major economic crises occurred, anm#tisfu GDP per capita
shrank to 21% of the US level in 2001. However, 2001 crisis paved the
way for the introduction of structural and institutal reforms. As a result,
GDP per capita relative to the US reached more 2886 in 2012.

Figure 2. Growth experience of Turkey

(a): GDP per capita relative to (b): Real GDP in Turkey
the US (%), 1950-2013 (1998=100), 1998-2012
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Source: The Conference Board Total Economy DatabaseSource: TurkStat.

Panel (b) in Figure 2 displays the time-path of GBP1998 prices) during
1998-2012, where the value for 1998 is normalized @0. The 2001 crisis
resulted in a substantial output loss and a 5.7ftraction in real GDP. The
Turkish economy climbed out of this hole, expandaigan average annual
rate of 6.9% between 2002 and 2007. Two bannesygare 2004 and 2005
(thanks in part to the global environment), wheal growth hit 9.4% and

4 Data are from the Conference Board Total Economy l2a& (January 2014). The level
estimates are expressed in 1990 US dollars ancedmavat PPP to adjust for differences in
relative price levels between countries. See Uifgot3) for a recent detailed comparative
study o the convergence experience of Turkey.
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8.4%, respectively. Then, it fell to 6.9% in 200&a4.7% in 2007. With the
advent of the global crisis, Turkish real GDP gitapa meager 0.7% in 2008,
and actually contracted by 4.8% in 2009. But tHeWdng year, the Turkish

economy was back on track, recording real growtl®.@f6, then 8.8% in

2011. In 2012, however, Turkey’s rate of economangh slowed to 2.2%.

Parallel to these growth rates have been demograyiainges in Turkey.
The panels in Figure 3 show the ratio of working-agople (15-64) to total
population and thelependency ratiqdefined as the numbers of under-15s
and over-65s in the population as a proportiorhosé aged 15-64) for Tur-
key during 2007-28.

The size of the working-age population not onlyvgie absolute terms,
but also in relative terms. According to Panel {lag, ratio of the working-age
population to the total population went from 66.592007 to 67.6% in 2012.
The projections suggest that there will be furiinereases, pushing this ratio
to 68.6% by 2023. The dependency ratio, calculatedhe young and the
elderly population divided by the working-age paidn, reflects how many
people each working-age person has to support! Hgngresents this ratio as
decreasing from 50.4% in 2007 to 48.0% in 2012. prmections suggest
that the dependency ratio will be 45.8% in 2023.

Figure 3. Demographics in Turkey, 2007-23
(a): Working-age to total population (%) (b): Dependency ratio (%)

69 51 4
68 Pl 49 4

67 47 - S
\\-'_ -,r-.‘\

66 T T T ) 45 T T T .
2007 201 2015 2019 2023 2007 2011 2015 2019 2023

Source: TurkStat. Source: TurkStat.

5 Data for 2007-12 are based on the Address-BasedaimpuRegistration System (ABPRS),
which was established in 2007, and data for 2013+23from the projections of TurkStat.
One of the purposes of establishing the ABPRS wastablish a National Address Data-
base (NAD) that would cover all the addresses withé boundaries of the country.
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Demographic transition offers growth opportunitiesountries* The first
demographic dividendvhich we focus on in this paper, refers to eHeats-
ing from the higher share of working-age populatieithin the total. The
growth rate per working-age population is importaom the viewpoint of
the supply capacity of any econonfhe second demographic dividerah
the other hand, refers to the permanent effectgrowth. As the share of the
working-age population increases (and the shargbeofyoung and old de-
pendents decrease), total saving in the economy goayp, which may, in
turn, foster faster physical and human capital exdation. These factors are
likely to boost productive capacity in the long riloom et al., 1999).

3. A GDP Decomposition

3.1. Framework

We decompose GDP per cap(ta/ P)at timet into three components: la-
bor productivity(Y / L), the ratio of employment to the working-age popula
tion (L / WP) and the ratio of the working-age population te tbtal popula-
tion (WP / P)’

(Y / P)= (Y / Ly x (LIWP)x (WP/P) (1)

Here,Y is real GDPP is total populationl is the employed population,
and WP denotes the working-age population. Thus, real @BPcapita can
be expressed as the product of real GDP per wddtelabor productivity),
employment-to-working-age population, and the rafiavorking-age popula-
tion to total population. We take logarithms andalapose the average an-
nual growth rate of output per worker over a nundferearsz, into

log[(Y / P),,,] -log[ (Y/ P)]

z

log[ (Y / L)..,] —log[ (Y / L),] .\ log[ (L/WP),,] - lod (L/ WB] @
z z

. log[ WP/ P),,,] - log[ (WP/ B)]

z

5 In this paper, we do not discuss the underlyingpfacand dynamics of demographic transi-
tion. See Lee (2003); Galor (2012) and the refarsnherein for such issues.

" See, e.g., Blanchard (2004); Bloom et al. (2010); attiar and Salotti (2011) for similar
decompositions.



Murat Ungér - M. Koray Kalafatcilar 31

This formulation lets us understand the magnitudeach contribution to
per capita income growth, taking the change inime@er capita and splitting
it into changes in output per worker (the firstnteon the right-hand side),
changes in the ratio of employment to the workigg-population (the second
term on the right-hand side), and changes in timeodeaphic ratio (the last
term on the right-hand side). The last term cowedp to the first demo-
graphic dividend referred to in Section 2. In castgre growth is partly ac-
counted for by changes in the population structitisjggests that the country
is benefiting from a demographic dividend, as hars of the working-age
population within the total population is widenirigg., fewer dependents per
working-age adult. Thanks to this decomposition,are able to measure this
effect directly. This framework informs our discigsss throughout the paper.

3.2 Results for Turkey

We plug the Turkish data into the accounting esergresented in Equa-
tion (2). Our sample period is 2004-12, which ipmyates recent revisions in
the national accounts. Of most interest to us laeddbor-market and popula-
tion statistics, whose new series began in 2004h& Turkish Statisti-
cal Institute (TurkStat) publicatiorfdn addition, this period was a (relatively)
high growth one for Turkey, as shown in Figure DRG(at 1998 prices) data
are from TurkStat. Data for population and emplogtraae from the “Labor-
Force Status by Non-Institutional Population, Yearsd Sex” table of Turk-
Stat? Table 1 shows the resulfs.

During 2004-07, per capita income grew at 5.19%year and output per
worker increased 4.61% per year. In other words etkpansion in output per
worker made up more than 88% of the increase ircgeita income between
2004 and 2007. Additional modest contributions cdram rising participa-
tion rates and an enlargement in the working-ageesbf the total population.
Similarly, declines in labor productivity are pririg responsible for the con-
traction of income per capita during the globalesston (in the 2007-09 pe-
riod). After 2009, the role of labor productivitynainished. The key factor in

8 The new series of household labor-force surveysieg 2004. At the same time, a new

questionnaire covering all variables requested ilmp&tat has been used since 2004. In Ap-
pendix A.2, we repeat our exercise for the 1988320€¥iod.

We use a non-institutional population and a nomititsonal working-age population. The
non-institutional population comprises all the plagion excluding the residents of dormito-
ries of universities, orphanages, rest homes fiergl persons, special hospitals, prisons,
and military barracks, etc.; and the non-instituéibworking-age population indicates the
population 15 years of age and over within the imstitutional population.

In Appendix A.3, we extend our analysis with theadfor average annual hours actually
worked.

10
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the speed-up of additions to per capita incomethva®bserved run-up in the
employment-to-working-age population ratio duriri®2-2012, to the tune of
64%.

Table 1. Decomposing GDP per capita growth in Turkey
(average annual changes, %)

Contribution to output per capita of

Period Y/IP Y/L L/WP WP/P
2004-05 6.80 5.88 0.49 0.43
2005-06 5.43 491 0.09 0.43
2006-07 3.34 3.03 -0.12 0.43
2007-08 -0.53 -1.52 0.63 0.36
2008-09 -6.11 -5.34 -1.39 0.62
2009-10 7.63 2.76 4.37 0.51
2010-11 6.97 1.91 4.51 0.54
2011-12 0.53 -0.69 0.82 0.41
2004-07 5.19 4.61 0.15 0.43
2007-09 -3.32 -3.43 -0.38 0.49
2009-12 5.05 1.33 3.23 0.49
2004-12 3.01 1.37 1.17 0.47

Source: TurkStat, Authors’ calculations.

In Turkey, job creation and the enhancement of rlabbad employment
policies have held center stage since 2008 (WoddkB2013). Indeed, cer-
tain pro-employment incentives may be responsibtettie jump in the em-
ployment-to-population ratio in recent years. Fxaraple, OECD-ILO (2011)
reports that the Turkish government’s pro-busimasasures (such as a gen-
eral reduction in social-security contributions asignificant cuts in social-
security and corporate-tax payments for enterpiisessting in the country’s
less developed regions) that were put in place 2608 onwards have led to
greater recruitment of workers, more employmensidet agriculture, and a
drop in the level of informality.

Industrial and service employment is mainly conet in the big cities
and in a number of fast-growing medium-sized citthe so-called Anatolian
tigers. The lattecreated many new jobs outside agriculture for dve-dkilled
segment. The OECD (2012) states that, starting 206Y their employment
rate improved; and in 2011, workers with primarueation or less represented
55% of the total workers employed in Turkey.
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Our findings are in line with those of Gursel arayl§lgen (2013). They
use quarterly data within a similar framework tee& productivity dominat-
ing the per capita income growth before the glabis, employment being
the driving force since then. Now we are interestedee whether the other
OECD countries show such pattern changes (in tefnise dominant factor
of growth).

3.3 A Comparison within the OECD

We repeat the accounting exercise for all the o®ECD countries and
determine the contributions of different factorsidg 2004-12. Data for GDP
(in constant local currency) are from the World Blepment Indicators Data-
base. Data for population, working-age populatibs-§4), and civilian em-
ployment are from the OECD Annual Labor-Force Stas Summary Tables
(OECD, 2013b). Table 2 indicates that output perkeno was the leading
component of per capita income growth in Canade, @zech Republic,
Denmark, Estonia, Finland, France, Korea, the Niethds, Portugal, Slova-
kia, Slovenia, the United Kingdom, and the Unit¢dt& before and after the
crisis. On the other hand, in Australia, Austrigldum, Ireland, Japan, New
Zealand, Norway, Poland, Spain, and Sweden, emm@oyactivity pushed up
per capita income more than any other factor beffloeeglobal crisis; how-
ever, productivity increments fueled the advangeancapita income after the
global crisis. Thus, these countries representréiverse cases of Turkey's
experience, which we describe in Section 3.2.

Within the OECD, Greece registered the lowest ayerannual GDP
growth rate (measured in constant local currenag) the worst average an-
nual growth of PPP-adjusted GDP per capita ovel@@-12 period. Within
that period, we see that rising output per worlaoanted for 68.7% of the
per capita GDP growth in Greece during 2004-07 levtlie corresponding
figure was only 7.1% between 2009 and 2012. Deslinghe employment-
to-working-age Greek population ratio are primariésponsible for the sig-
nificant drop in per capita income during 2009-a2¢counting for 80.6% of
that painful economic contraction.

3.4 A Convergence Exercise

Here, we are interested in the question of whataéxp the convergence
experience of Turkey (relative to the US) duringd2a2 as displayed in
Panel (a) in Figure 2. Following Equation (1), see that the relative GDP per
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capita for Turkey and the US depends on the rdtibevthree factors at time
t:1

(Y / P);I'urkey _ (Y / L);I'urkey y (L /WP);I'urkey y (WP/ P);I'urkey

(YIP)® (Y/L)® ~ (L/wP)® (WP/P).® ©)

We use Equation (3) to see which of these threesumable components of
data explains the evolution of GDP per capita irkéy relative to the US. Ta-
ble 3 reports real GDP per capita, real GDP pekearothe ratio of employment
to the working-age population, and the ratio of Wwrking-age population to
the total population in Turkey relative to the U8idg 2004-122

Table 3. Sources of the convergence: Indicators @dive to the US

Year Y/P Y/L L/ WP WP /P
2004 0.26 0.42 0.66 0.94
2005 0.27 0.44 0.66 0.94
2006 0.28 0.46 0.66 0.94
2007 0.29 0.47 0.66 0.94
2008 0.29 0.46 0.67 0.95
2009 0.29 0.43 0.69 0.95
2010 0.31 0.43 0.74 0.96
2011 0.32 0.44 0.77 0.96
2012 0.32 0.43 0.77 0.96

Source: Economic Report of the President (2013) |6dMdevelopment Indicators Database,
TurkStat, Authors' calculations.

In 2004, GDP per capita in Turkey relative to tbhthe US was around
26%. By 2012, Turkish relative GDP per capita hadeased to around 32%.
Output per worker had gone up both in Turkey ared Ws, with a relative
factor of 0.43 in 2012, which is almost identical that observed in 2004
(0.42). Similarly, the ratio of the working-age pdgtion to the total popula-
tion escalated both in Turkey and the US, with latinee factor of 0.96 in
2012. This also approximates what was observe@04 Znamely, 0.94).

Table 3 makes clear that the source of the conaeggeluring 2004-07
was aggregate labor productivity. Later, howeverjrdy the global crisis of

11 See Bello et al. (2011) for a similar decomposifamthe growth experience of Venezuela.
12 Data for the US are from the Economic Report offhesident (2013), which are available
at: http://www.gpo.gov/fdsys/pkg/ERP-2013/contentadéntml. Specifically, we use “Ta-
ble B-34: Population by age group, 1940-2012" andbf& B-35: Civilian population and
labor force, 1929-2012" for population and laborrked statistics. To make international
comparisons valid, we use GDP at PPP in constadb 2fternational dollars from the

World Development Indicators database for Turkey @re US.
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2007-09, declines in Turkish productivity creatdistacles for convergence,
despite the relative improvements in the two rabbgmployment to work-
ing-age population and working-age population taltpopulation. In fact, the
average annual “growth” in Turkish labor produdiviluring 2007-09 was -
3.37%. On the other hand, the corresponding figuréhe US was 0.40% for
the same periotf. Finally, the source of the 2009-12 convergence thas
positive movement in the employment-to-working-ggepulation ratio in
Turkey (and the fall of this ratio in the US). Therkish ratio inched upward,
from 0.41 in 2004 to 0.45 in 2012, while the Amanane slipped from 0.62
in 2004 to 0.59 in 2012.

4. Digging Deep into Productivity Gains

Here we investigate the components of the firghtef the right-hand side
of Equation (1), which is output per workgr 'Y / L). Output per worker as a
particular measure of productivity confounds thieat of capital accumula-
tion and technological progress, both of which @ase output per worker. To
see this, we consider the following aggregate pebduo function:

Y = AK®(Lh)**, (4)

whereY represents real gross domestic product (GBHS real physical
capital, and_h is the quality-adjusted workforce, namely the nemtif work-
ersL multiplied by their average human capttaWwhile a and ( - a) are the
elasticities of output with respect to capital daldor, respectively. The term
A represents total factor productivity, or TFP. TEeRs us not just how pro-
ductive labor is, but how efficiently the econonses all the factors of pro-
duction. One can think of the ternas technology broadly construed, so that
it also captures the nature of economic institiiontical to production. In
per-worker terms, the production function can beritéen as

y - Aka hl—(x’ (5)

wherey is the output per worker =Y / Landk is the capital-labor ratio
k= K/ L We take logarithms of this expression and dec@®be average
annual growth rate of output per worker over a nendd yearsz, (from time
t to timet + z) as follows:

13 It is noted that in the downturn of 2008-09, lapooductivity actually rose as GDP plum-
meted in the US. (McGrattan and Prescott, 2013);the financial crisis of 2008 was fol-
lowed by sharp contractions in aggregate outputesmployment and an unusual increase in
aggregate TFP in the US (Petrosky-Nadeau, 2013).
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log(y...) ~log(y,) _ log(A.,)— log(A)
Y4 z

(6)

g 109k.2)=109(k) | g _ 5y 109(h.. )~ log(h)
Z YA

The above expression decomposes the changes iat gagpworker into
those stemming from the TFP component, those frarphysical capital per
worker, and those from the human capital per worker

4.1 Data for Growth Accounting

Deciding how much of any growth in output per warigeattributable to
improvements in TFP and how much to other inpufsedds on the ways the
input measures are constructed. We use the samdatatal GDP (at 1998
prices) and employment presented in Section 3.8.deta for physical capital
and human capital are central to this effort. Wawndon the capital-services
data (at 1998 prices) calculated by Derglino(2012) for the Turkish econ-
omy. This series is a capital-services index thamraarizes the productive
capacity of the capital stock, composed of differtgpes of capital, such as
equipment and structures. This index properly weigte various types of
capital in accordance with their marginal produstl dhereby provides an
appropriate measure of physical capital. Degliroq(2013) emphasizes the
essential need for such an index for Turkish chpifaut, given that several
previous growth-accounting studies of the Turkisbremy had failed to take
sufficient account of the complex nature of thearatl capital base.

A proper measure of labor input should accounttiervariability found in
the human capital of the workforce. Human capsatonstructed using in-
formation on the average number of years of schgdbr the population over
the age of 15. First, we obtain data of this tyymenf Barro and Lee (2013).
Then, we convert these data into human capitadfioiig Caselli (2005). Data
in Barro and Lee (2013) are constructed at fiva-yetervals, from 1950 to
2010. We use a linear interpolation method to ednmissing observations,
since this method does not create a major probdgren that Caselli (2005)
states that the average number of years of sclypoloves slowly in the short
run.

It is worth noting that Barro and Lee (2013) data widely used in eco-
nomic growth and development studies for constngctiuman capital data,
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and their estimates of educational attainment plea reasonable proxy for
the stock of human capital for a broad group ofntoes**®

That said, measuring human capital is not an easly, since a nation’s
human-capital endowment includes the skills andaciigs that reside in
people and that are put to productive use (Worldnémic Forum, 2013).
Formal education is not the only dimension of hurnapital. Human capital
also encompasses skills and knowledge acquiredebpdpulation through on-
the-job training, learning-by-experience, and teeeagal health of the popula-
tion (including physical capacities, cognitive ftinn, and mental health).

We set the capital income shaoez= 0.5. In growth-accounting exercises,
many studies s&t = 0.33 following Gollin (2002). This figure basllyarefers
to the estimates for the rich OECD countries. Géteal. (2010), among many
other studies, use 0.5 as the labor share for engeamd developing econo-
mies, because capital is relatively scarce in rab#tem, and thus its return is
high. On the other hand, labor is cheap there vdoempared to the advanced
countries, leading to a lower labor share. In aoldjtrecent studies of Turkey
have argued that the value @f is around 0.5. In that regard, Agiet al.
(2008), Ismihan and Metin-Ozcan (2009), and Tirygd11) hold forth on
the values of factor income shares in Turkey. BmalFP is calculated as the
residual.

4.2 Growth-Accounting Results

Table 4 reveals the result of the decompositiorsgreed in Equation (6)
for Turkey between 2004 and 2010. Capital deepewiag the dominant fac-
tor during 2005-07, while TFP growth was the leade2004 and 2005 and
from 2007 to 2010. The global economic crisis 00209 had a depressive
impact on Turkish economic activity; growth accongtindicates that this
fall in GDP per worker was due to a slump in TFiRakly, TFP growth was
responsible for the economic expansion seen in 26A2010.

14 We also use the education level of the populatiger the age of 15 for Turkey from the Na-
tional Education Statistics Database. Differingrirthe Barro and Lee dataset, this database
does not take into consideration the educatioralsyd the degree is not earned. The data are
on an annual basis, starting from 2008, and camebehed at http://tuikapp.tuik.gov.tr/
adnksdagitapp/adnks.zul?kod=2&dil=2. We computeatherage years of schooling using
this dataset, and the calculated value for the 28460 almost coincides with the observation
reported in the Barro and Lee dataset.

Most of the research uses the average number o$ yéaschooling in calculating human
capital. Alternative proxies for human capital arainly developed for specific purposes in
different studies. For examplinal and Akcabelen (2013) use secondary and tertidunga-
tion separately as proxies for human capital ink€urso as to distinguish between the
adoption of already existing technologies and teetbpment of new ones.

15
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Table 4. Sources of output per worker growth in Turkey
(average annual changes, %)

Contribution to output per worker of

Output Physical capital Human capital Total Factor

Period per worker per worker per worker Productivity
2004-05 5.9 2.4 0.4 3.1
2005-06 4.9 3.2 0.5 1.2
2006-07 3.0 2.8 0.5 -0.3
2007-08 -15 2.0 0.5 -4.0
2008-09 -5.3 1.0 0.5 -6.9
2009-10 2.8 -1.3 0.5 3.5

Source: Barro and Lee (2013), Dengio (2012), TurkStat, Ministry of Economy, Authors’
calculations.

Atiyas and Balg (2013) find that TFP growth in the 1990s was Jexy;
by contrast, it vastly improved in the 2000s, imsiag to over 3% per annum.
They find that, between 2002 and 2010, among thed®mtries for which
complete data are available, Turkey ranks sevemtierims of TFP growth,
calculated through the Solow residual. Ungér (20418p claims significant
TFP growth in the post-2002 period. Economic reforand institutional
changes in the last decade could have triggersdTfiP movement forward.
The severity of the 2001 crisis was a turning pdiminging about the intro-
duction of a raft of economic reforms. Their objeetwas to establish macro-
economic and financial stability and improve thesihass environment. We
do not aim to present a detailed overview of thgpmmacroeconomic devel-
opments and reforms in Turkey of the last decadtowever, it is important
to mention a few.

Among the pivotal institutional and structural nefs that were under-
taken in this period were: establishing the indeleeice of the Central Bank
of Turkey, introducing a free-floating exchangesraegime, and formally
targeting the inflation rate. Other targets of ewoit reform were achieving
fiscal discipline with the national accounts, stnéaing the banking system,
ameliorating the investment climate, and attractingre foreign direct in-
vestment. A related issue was the proliferatiorhigh-tech activities in the
2000s. Noting that these sectors are more produdtian their low-tech

16 OECD (2006, 2012), Ismihan and Metin-Ozcan (2009);sél (2011), Atiyas (2012), and
Aysan et al. (2013) discuss the details of therrefoand their impacts on the economic per-
formance of Turkey.
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counterparts, the OECD (2012) reports that theesbmedium-to-high-tech
sectors in Turkey’s total manufacturing exportskeded from 30% to more
than 60% in the 2002-08, period, and their shatetaf output rose from 23%
to 30%.

5. Demographics and Female Labor-Force Participatio

Let us now turn to changes in participation rateish the focus on the
rising female participation rates in Turkey. Here imvestigate one specific
channel, the second term on the right-hand sidegoftion (1), which is the
ratio of employment to working-age populatidad\WP). In the wake of the
2008 crisis, Turkey experienced a measurable aévantoth employment
and labor-force participation. In Section 3.2, werfd that the largest factor
in per capita income growth was the improving emmient-to-working-age
population ratio between 2009and 2012. In factkéuis total employment
grew at an annual average rate of 3.7% between 20072012. This figure
reflects the creation of over four million new jobs

Turkish women’s major accomplishment since the 2i80s was upping
their presence in the labor force, which coincigéth this overall employ-
ment surge. For their part, Turkish men retainegr ttate of participation in
the labor force between 2005 and 2011 (panel (&idgire 4), whereas the
females lifted both their degree of labor-forcetipgration and employment
rates, even through the crisis (panel (d) in Fighre

5.1 Demographics and Economic Activity

Recall that Panel (b) in Figure 3 presents theedesing dependency ratio
in Turkey. This ratio has two components: the ajd-alependency and the
young-age dependency. The first two panels in [Eigupoint to a drop in the
dependency ratio, driven by the declines in theprion of young depend-
ents in the population. A fall in the dependendyoraespecially the young-
dependency ratio, is likely to boost female latmncé participation. The up-
trend in female participation could mean that worké growth is outpacing
the growth in the working-age population, which Vebpush up GDP per
head so long as the extra labor-force participaatsfind employment (East-
wood and Lipton, 2012).

Figure 4 (c)-(d) shows the labor-force participatrates for males and fe-
males during 2004-12. Females added to their fjaation in the workforce,
from 23.3% in 2004 to 29.5% in 2012; at the sametia trend emerged in
which many Turkish women were ending up workinghi@ service sector.
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Figure 4. Demographics and economic activity in Tutey
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Source: TurkStat.

In Panel (e)-(f) are the sectoral employment shésesnale and female
workers in two broad sectors: goods and senfic@anel (f) clearly shows

Y The goods sector includes agriculture, forestrg fishing; mining and quarrying; manu-
facturing; electricity, gas, steam, water suppéwerage, etc.; and construction. The service
sector comprises wholesale and retail trade; tatesiion and storage; accommodation and
food-service activities; information and communiecaf financial and insurance activities;
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that women have been moving into the service seCioe explanation for the

greater female employment is economic policy. Thegration of populations

with low rates of participation in the labor markets been one of the more
pressing challenges that Turkey has been tryingdtivess for several years.
As stated before, Turkey implemented several |labarket policy measures
during and right after the 2008 crisis. In partesulstarting in July 2008, to

provide incentives for employing members of disadaged groups, the gov-
ernment offered cost-reducing subsidies targetinghen and youth. Balkan

et al. (2014) study the impacts of these subsidieshe employment prob-

abilities of the affected demographic groups and fhat the females above
30 years of age have experienced a marked bodkeinemployment prob-

ability. The OECD (2013a) comments that these labarket reforms have

greatly diminished the relative labor costs of yoahd women.

5.2 Female Employment Intensity

We present a decomposition exercise to demondinategain in female
employment and its intensity in the service secsonce is that sector that
accounts for more than half of total employmentinkey. The relationship
between the rising prominence of the service sektothe economy and
women’s involvement in the labor market has beeiedhdy several authors
(see, e.g., Olivetti, 2013; Rendall, 2014). Cowstrthat have large service
sectors also tend to have more female employmemtekample, Rogerson
(2005, p.114) finds that the correlation of therd®in the relative rate of
employment for women with the aggregate serviceleynpent rate between
1985 and 2002 is 0.82 for a sample of 20 OECD cmmt

Our analysis corroborates that of Ngai and Petrlan{#014), who estab-
lished a link between female work and structurahsformation (from goods
to services). It consists of showing how much efiiise in the female share of
total employment took place through the expansioth® service sector. We
translate the change in the share of female emm@aoyrbetween 2004 and
2012 into two terms, one reflecting the changehim share of services, the
other denoting the changes in gender intensitighinvieither sector. The
variation in female employment shares between namd timet can be ex-
pressed as follows:

real-estate activities; professional, scientifiodatechnical activities; administrative and
support-service activities; public administratiomdadefense; education; human-health and
social-work activities; art, entertainment, andreation; and social, community, and per-
sonal-service activities.
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L, andLs denote employment by men and women, respectigelgL in-
dicates their sunlLg stands for the female employment in se¢tat timet.
The sectoral employment is given by = L+ Lg, , whereLy; represents
the male employment in secfoat timet. The first term on the right-hand side
of Equation (7) represents the change in the femadployment share that is
attributable to structural transformation, whileetlsecond term reflects
changes in the female intensity within the secitie decomposition weights

are:

L, L L. L.
ag = | +—22 /2, a,»:(—“+—l°j/2 (8)
L, Ly L. Lo

The results of this decomposition for Turkey anggoréed in Table 5 for the
2004-12 period. The first column reports the tatahnge in the female em-
ployment share, while the second column gives tiepgation of this change
that took place between sectos#rijctural transformatio)y the third column
provides the proportion of this change that ocalgthin sectors féemale
intensity).

Table 5. A decomposition of female employment share

Contributions from (%)

Period Change in female Structural Female
employment share (%) transformation Intensity
2004-12 3.74 -8.07 108.07

Source: TurkStat, Authors’ calculations.

In Table 5, we see that the female employment stmareed upward, from
25.71% in 2004 to 29.45% in 2012 (3.74 = 29.45-PR.3ll of which was
powered by the growing female intensity (accountiog 108.07% of the
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change). Sak (2014) argues that the female emplalysfere is increasing
due to the spread of shopping malls throughoutrakrinatolia in recent
years. This could be one explanation for the fenrdknsity in services. Our
results are in line with a recent study by Gaddi ldlasen (2014), who explore
the relationship between structural change as medishy disaggregated
growth in employment and women'’s labor-force pgton. For a panel of
countries, they find positive effects on femaleolatorce participation from
employment growth in trade, hotels, and restauraisell as in other services.

Clearly, given that only 30% of Turkish women aterently employed or
are looking for work, Turkey has to work hard tgard female participation
in the labor force. To convey the growth ramifioat of female employment,
we quote the following anecdote from Norway, whishhe exact opposite of
Turkey as far as female employment is concernebot-torce participation
(especially female employment) in Norway is amohg thighest in the
OECD. The Norwegian Minister of Finance states thatf the level of fe-
male participation in Norway were to be reducetht® OECD average, Nor-
way'’s net national wealth would, all other factbesing equal, fall by a value
equivalent to our total petroleum wealth...” (Johns01.2).

6. Concluding Remarks

In this paper, we have applied various decompasitiethods to under-
stand the sources of Turkey’s growth in per capit@me and their relation-
ships with selected demographic factors. Our miaigirigs are (i) the rise in
output per worker was responsible for per capitanime growth before the
global crisis (2004-07); and (ii) the increasethi& employment-to-population
ratio underlay the per capita income advances #itecrisis (between 2009
and 2012). The heightened ratios of both the enmpémy-to-working-age
population and the working-age population to tptgbulation will continue to
make positive contributions to per capita incomengh in Turkey if the cur-
rent trends are sustained.

We have remarked on the link between the growimgafe employment
and its intensity in the service sector. We belithat studying female partici-
pation in the workforce is of value. In fact, emgiteent among women will
be especially critical in the years to come, aggimg population may place
an ever-heavier burden on public finances. Theiplessonsequences of the
unprecedented climb in the global population ofsthover the age of 60 are
among the most highly debated topics in academicnlicy circles in de-
veloped and developing countries alike. TurkStajgmts the overall popula-
tion of Turkey continuing to age: the elderly pagtidn, which is defined as
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those 65 years of age and over, was 5.7 millio20ih2 (with a proportion of
7.5%), and this segment will reach 8.6 million,16x.2%, by 2023 (see Ap-
pendix A.1).

We are fully aware that economic growth is a logigrt phenomenon, i.e.,
it is a long-term expansion of the productive ptgtrof the economy. Simon
Kuznets, in his Nobel Prize Lecture, states thatdantry’s economic growth
may be defined as a long-term rise in capacityufgply increasingly diverse
economic goods to its population, this growing ciiyabased on advancing
technology and the institutional and ideologicaljuatments that it de-
mands:® Despite being a short period of time, the yed#84212 provide an
opportunity for further examination of the econondeterminants of the
growth potential of Turkey; and a systematic analyd such a high-growth
period may offer insightful lessons. One could argbat it is the cyclical
factors and measurement issues that dominate amyraad over a short pe-
riod.

Nevertheless, it is essential to focus on prodiigtiimprovements for
long-term sustainable growth, since input-driveavgh is inevitably limited
(Krugman, 1994). In addition, studying selected dgraphic factors in an
emerging country such as Turkey reinforces the wawke by others in a
range of Asian countries. Indeed, the historic dhoivniracles” forged by
some of these and the role played by their faverdbmographic dynamics in
their good fortune have led to demographics becgminre popular among
economics researchers (see, e.g., Bloom and Wdbam1998; Bloom et al.,
1999).

We expect our findings to stimulate thought-prowmgkiquestions about
productivity dynamics and demographic changes irkdy in keeping with
the recent surge in macroeconomic research intoogephic transitions’
effect on economic development (see Galor, 2012tfamdeferences therein).
In particular, we urge further investigations irttee links between demo-
graphics and productivity growth that will reveabss-country productivity
patterns, especially in the context of emergingkeiar (see, e.g, Feyrer, 2007;
lImakunnas and Miyakoshi, 2013). For instance, wdrat the key determi-
nants of the processes of demographic changeseahddlogical advances,
and how do they interact with each other?

Getting answers to such questions is vital for magwyeloping countries in
light of the so-calledniddle-income trapliscussions. In that regard, future

18 http://www.nobelprize.org/nobel_prizes/economiesces/laureates/1971/kuznets-
lecture.html
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researchers should to examine the implicationseaiagraphic aging (such as
increased longevity and reduced fertility) for papita growth in developing

countries in the upcoming decades (see Gonzales-Rind Niepelt, 2012 for
such an analysis for the rich OECD countries). Arotsuggestion for future
investigation is to examine the relationship betwshifts and variations in

the age structure across sectors (see, e.g., HarSaen, 2011). This may
enhance our understanding of the leading role ef d#rvice sector in the
overall economy. Finally, studying the long-ternteaction between demo-
graphics and growth, which is related to the secdeehographic dividend,

would be rewarding. In particular, the experienckthe industrialized Asian

countries may shed light on the dynamics of thitienship.
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Appendix A

A.l. Global Population Aging

Panel (a) in Figure A.1 shows the proportion ofedld population by se-
lected country groups (aged 65 years and overhgur®50-2050° The pro-
jections of the United Nations imply that, at thiebal level, the share of
those 65-plus rose from 5.1% of the world poputatio 1950 to 7.7% in
2010, with the dramatic increase still ahead, asdl65-plus are expected to
reach 15.6% by 2050. In other words, in many caesitipopulations will age
at rapid rates over the next few decades.

This demographic transition to an older populatias enormous implica-
tions for the well-being of future workforces anetirees. Moreover, the
demographic developments leading to population gagind the attendant
changes in the age composition of the populatierlikely to distort the time
paths of major macroeconomic variables (see, kkem¢ and Sayan, 2001).

In Panel (b)-(c), we examine all of the 34 OECD rtdes (plus Brazil)
from the ALFS Summary Tables of the OEEDWhile aging is global, there
are marked international differences in the spewtithe extent of the aging
process, as shown in Panel (b) and in Panel (cielRb) displays the ratios
for Germany, ltaly, and Japan. As of 2011, theseetltountries have had the
highest proportions of elderly population in the @E

Japan is the most notable case, since the pereeotagderly in its popu-
lation is not only the highest among the OECD cnast but also the highest
in the world. Over 20-plus years, the share ofpgbpulation aged 65 years or
older soared, to 24.1% in 2012 from 12.1% in 199 proportion of elderly
population is lower in the emerging economies.

9 Data are from the United Nations’ World PopulatProspects (the 2012 revision). We use
the table “Percentage total population (both sexasbined) by broad age group, major
area, region, and country, 1950-2100,” which isilalée at:_http://esa.un.org/unpd/wpp/
Excel-Data/population.htm. Data are available fearg five years, starting in 1950. We use
the projections based on the medium fertility agsiion of the database during 2015-50.
More developed regionsomprise Europe, North America, Australia/New 2Zed, and Ja-
pan. Less developed regiormomprise all regions of Africa, Asia (except Japdmatin
America, and the Caribbean, plus Melanesia, Micranesd Polynesia.

The “ALFS Summary tables” dataset is a subset @fAhnual Labor-Force Statistics data-
base, which presents annual labor-force statiatickbroad population series for 34 OECD
member countries, plus Brazil.

20
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Figure A.1. Population over 65 as percentage of @t population

(a): Worldwide accelaration of aging, (b): The highest ratios in the OECD
1950-2050
e World
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Source: United Nations, Source: OECD.
World Population Prospects (2012).
(c): The lowest ratios in the OECD (d): Turkey, different datasets
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Source: OECD. Source: OECD, TurkStat.

Panel (c) presents the ratios for Brazil, Mexicagd &urkey. Among the
OECD countries, Mexico and Turkey have the lowespgrtions of elderly
population as of 2010-11, with Brazil having vemnigar ratios. Panels (b)
and (c) show that aging started earlier in the naeneeloped regions and was
beginning to take place in certain developing coest Panel (d) compares
the OECD data for Turkey with the recent updatethefTurkish population
statistics based on the ABPRS during 2007-12. Weulzde the population
over 65 as a percentage of the total populatiosedan the ABPRS data.
These data do not exactly match the OECD data. ieless, the observa-
tion for 2012 is 7.5%.

A.2. A GDP Decomposition for the 1988-2003 Period

We repeat our accounting exercise presented intlequ@) for the 1988-
2003 period. We use the GDP (at 1998 prices) fioen“Harmonized Gross
Domestic Product by TurkStat” table of the Econoiic Social Indicators
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of the Ministry of Development, which are availatde www.mod.gov.tr/
Pages/EconomicandSociallndicators.aspx. Data fpulption and employ-
ment are from the “Non-institutional population lapor-force status” table of
the Statistical Indicators 1923-2012, TurkStat (€ahl).

Table A.1 shows the results of the analysis forgheod 1988-2003, de-
composing GDP per capita growth into the porticssoaiated with the size of
the working-age population, the employment ratej aatput per worker.
During 1988-2003, per capita income grew at 1.5%¥oyear, and output per
worker went up by 2.19% per year. The negativerdmrtion of the employ-
ment rate suggests that, had it not declined, GBPcppita growth would
have been higher during 1988-2003. When the pdrg®@8-2003 was brought

under scrutiny, average aggregate employment graxathnegative, at -0.6%
per year.

Table A.1. Decomposing GDP per capita growth in Turky
(average annual changes, %)

Contribution to output per capita of

Period Y/IP Y/L L/WP WP/P
1988-93 2.85 3.89 -2.05 1.01
1993-98 1.87 0.42 0.70 0.76
1998-2003 0.04 2.26 -2.57 0.34
1988-2003 1.59 2.19 -1.31 0.71

Source: T.R. Ministry of Developmeiiiconomic and Social IndicatqrurkStatStatistical
Indicators 1923-2012Authors’ calculations.

A.3. On the Effects of the Hours of Work

Here, we consider the possible effects of the hawnked in measuring
labor productivity. We break down GDP per cagfa/ P)at timet into four
components as follows:

(Y/P)=(Y/(hours*L)) x (L/WP)x (WP /P)x hours (A.1)

The only change we introduce is incorporating tbark worked into the
analysis. Now, hours denotes annual hours worked per worker, and
Y / (hours * L)is GDP per total hours. We use the OECD serieavefage
annual hours actually worked per person in totapleyment for Turkey
(OECD, 2013b). As before, we take logarithms andod®ose the average
annual growth rate of output per worker. Table pr@vides the results of this
decomposition analysis.
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Table A.2. Sources of growth in Turkey (average anral changes, %)

Contribution to output per capita of

Period Y/P Y/(h*L) L/WP WP/P hours
2004-05 6.80 4.94 0.49 0.43 0.93
2005-06 5.43 4.50 0.09 0.43 0.41
2006-07 3.34 4.74 -0.12 0.43 -1.71
2007-08 -0.53 -0.94 0.63 0.36 -0.58
2008-09 -6.11 -4.33 -1.39 0.62 -1.01
2009-10 7.63 2.97 4.37 0.51 -0.21
2010-11 6.97 2.60 4.51 0.54 -0.68
2011-12 0.53 -0.20 0.82 0.41 -0.49
2004-07 5.19 4,73 0.15 0.43 -0.12
2007-09 -3.32 -2.64 -0.38 0.49 -0.79
2009-12 5.05 1.79 3.23 0.49 -0.46
2004-12 3.01 1.78 1.17 0.47 -0.42

Source: TurkStat, OECD (2013b), Authors’ calculasion

Our main finding does not change, and we obserpeoductivity-based
growth era before the global crisis and an employrbased one in the post-
crisis period. Notice that the analysis presente&guation (A.1) above al-
lows us to study the separate margins of work effidne two principal mar-
gins of work effort are hours actually worked byptoyees (intensive mar-
gin) and the fraction of the working-age populatitrat works (extensive
margin). Ungor (2014) provides a detailed discussibthe labor supply in
Turkey from a macroeconomic perspective. We folldmgor (2014, Figure 2)
and plot the two margins of labor supply in Turkeyjween 2004 and 2012.

Panel (a) in Figure A.2 shows the behavior of titerisive margin in Tur-
key between 2004 and 2012. According to the OECHa,dm average Turk-
ish worker worked 1,864 hours in 2011 and 1,855rd1au 2012. In a com-
parative perspective, Ungor (2014) states that @urknked ninth among the
OECD countries in 2011—after Mexico, Korea, ChiBrgece, Hungary, Po-
land, Estonia, and Israel. We note that the datddars actually worked per
person may not be suitable for comparisons acrosstges, since each
country collects its own data, and their methody mat always be perfectly
comparable. Panel (b) depicts the time path forektensive margin. The
employment-to-working-age population ratio in Turke&ent from 41.2% in
2009 to 45.4% in 2012. Turkey has the lowest empkmt rate in the OECD.
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Figure A.2. Two margins of labor supply in Turkey,2004-12
(a): Intensive margin (b): Extensive margin
1930 0.46
1925 3’33
1900 0:43
1875 0,42
1850 - : : 0.41 - ; .
2004 2008 2012 2004 2008 2012
Source: OECD (2013b), Ungér (2014). urBe: TurkStat, Ungor (2014).
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