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Abstract

Although a myriad of important theoretical and engil contributions on ageing populations
exist, these contributions are diffuse and lacknéegrated vision of the distinct mechanisms
through which ageing populations impact on econogn@mvth. As such, in this paper we
survey the literature that provides insights onaeing population and its effect on economic
growth. In particular, we sought to uncover the maiechanisms through which ageing

impacts on economic growth.

The literature review shows that the impact of agedn the performance of countries is
intimately related to the mechanism elected. Ab#i%# of the empirical studies that focused
on the ‘public social expenditure’ mechanism conmaynegative impact of ageing on
economic performance, whereas the majority (60%&napirical studies that focus on ‘human
capital’ fail to uncover any significant statistigalation between ageing and the economic
growth proxy and the positive impact is more clggelated to the ‘consumption and saving
patterns’ mechanism. Estimation methodologies aksem to be associated with distinct
impacts of ageing on economic growth, with lesshsirated econometric methods (i.e.
OLS and panel) being most often associated withatneg) (cor)relations. The bulk of the
empirical evidence concerns developed countried (dre ‘public social expenditure’
mechanism), with most of the analysis indicatingegative and significant relation between
ageing and growth. Given that developed, developimdj even the least developed countries
are/will be affected by the phenomenon of an agpoyulation, knowing the degree to which
the influence of ageing varies among countries lfoing developing and the least

developed), and through which mechanisms, is @ssémispecifying sound public policies.

Keywords: Ageing; economic growth; consumption and savinggoas; public expenditure;

human capital



1. Introduction

Even though longevity and lower mortality rates emasidered major successes for medical
science (Dalgaard, 2012), the demographic chargedbnvey is commonly taken as having

a negative influence on national economies (MasahLze, 2011).

Many developed countries are approaching an esg@hg populations due to an increase in
longevity, a decrease in mortality rates and aaieser in fertility rates (Harper and Leeson,
2009). The decline in population growth has beeibie since the mid-1970s when the adult
working-age population in several countries outgackild population (Mason and Lee,
2011).

According to the World Health Organization (WHO 120, the proportion of people aged 65
and above in Europe is predicted to increase frdfb in 2010 to 25% in 2050. Hence, it is
expected that, in the near future, the prime warkage group will be smaller than the older

age group.

The involvement of women in the labour force isoatensidered to be negatively related to
the fertility rate (Beckeet al., 1990). In developed countries more women haveredtthe
labour market. For instance, the growth rate ofdememployment in the Euro area (17
countries) increased from 1.3% in 1996 to 2.3%0072(Eurostat 2012) and here having a
child became a choice for female employees (Aldeds Broer, 2004). Since human capital
and the fertility rate are negatively correlatedd@s and Broer, 2004), the increasing trend
of women to be better educated generally leadsdieceease in the fertility rate. Productivity
shocks and the retirement of the baby boom gewaratinforces the increase in the ageing
population (Alders and Broer, 2004). Underlying tlssue of fertility, Alders and Broer
(2004) further argue that the current demograpaicsfer faced by developed countries is no
longer an exogenous shock since it is due to thee@se of women capital in the labour
market, which has led to a decrease in the fgrtiite. Given this critical situation, Alders
and Broer (2004) further state that the altruibbhaviour of married couples will be a key
factor in building the future human capital. Noreddss, it is argued that the current financial

crisis is not helping to promote the necessaryialic behaviour of couples.

Declining fertility leads to populations with mamyprking age individuals and fewer children
to succeed them (Weil, 2006; Lekeal., 2011). For a highly developed country the ‘ideal
fertility rate is considered to be associated witB.1 replacement level (Nimwegen and Erf,

2010). In 2011, for almost all European countribs,fertility rate was below this replacement



level (cf. Figure 1). In particular, the figureg fortugal, Spain, Italy, Austria and Greece are

far below that replacement rate. The average ifgrtite for these five countries is below 1.5.
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Figure 1: Fertility rates in European countries, 2@0 — 2011
Source: Eurostat (2012).

It is important to note that a decrease in thelitgrtate alone will not turn a country into an
ageing country; along with this, a lower mortaligte and increasing life expectancy have
played an important joint role as well (Dalgaard02).

This structural ageing of the population has pratbeonsequences on the economic growth
of countries. Most economists argue that a counttly a higher proportion of the older age
group tends to be associated with lower produgtivévels and savings and higher
government spending (Bloost al., 2010; Merette and Georges 2009; Sharpe, 2011daNa
and Doéring, 2012). This demographic tendency alséies room for an increase in the age
dependency ratio, meaning that the smaller workigg group will be obliged to care for the
older age group (Lindh, 2004).

Although there is a myriad of important theoretiaatl empirical contributions on the ageing
population, these contributions are diffuse and lao integrated vision of the various
mechanisms through which an ageing population ifnspan economic growth. Thus, the
main goal of this paper is to provide an in-depihvey of the literature on the interaction

mechanisms between population ageing and econamidly

Our paper is structured as follows. In Section 2, pvovide a general overview of the
literature on population ageing and economic growdlving an account of the main
mechanisms through which this influence occursti®e@ details the empirical studies in the

area and Section 4 offers some concluding remarks.



2. The impact of an ageing population on economia@wth: main mechanisms
2.1. An overview of the interaction between ageingnd growth

The inequality in age structure leads to demog@phnsition and can have a positive effect
on growth if the proportion of the active workingeagroup is higher than the non-working
group (Leeet al., 2011). However, as the European Commission (&0096) highlights, a
contrary situation is being delineated, featuringelatively higher proportion of the non-
working group, especially retirees, in many devetbgountries. This phenomenon means
that most industrial countries are classified asirag population countries (Weil, 2006).
According to Bloomet al. (2010), the current global life expectancy isy@ars and this is
projected to increase to 75 years by 2050. For plarthe life expectancy of Japan has been
the highest in the world since 2000 (Weil, 2006¢ eeal., 2011). Moreover, since the growth
of current working group is higher than the futy@pulation growth, the future working
population group will be smaller than the retiremsd this is one of the causes of the ageing

population in Japan.

Most of the literature argues that there is a negatlationship between population ageing
and economic growth (Narciso, 2010; Bloebal., 2010; Lisenkovat al., 2012; Walder and
Doring, 2012). Even so, some authors, such asnergi2012) and Leet al. (2011), claim the
existence of a positive effect. According to Prett{2012), older individuals tend to save
more and so there tend to be more resources alaitatinvestment, impacting positively on
growth. A longer life span will further enable irstment in Research and Development
(R&D). Therefore, the rise in longevity will increa savings and the savings time span,
which will positively influence investment, partlady in R&D, which is consensually

recognized as the engine of economic growth (Aghiwh Howitt, 1992).

As Figure 2 highlights, the increase in the agepgulationvia medical advances and the
less altruistic behaviour of couples affects ecoicorgrowth mainly through three
mechanisms: consumption and saving patterns, pabti@al expenditure, and human capital
(Bakshi and Chen, 1994; Tosun, 2003; Alders anceBr2004; Elmeskov, 2004; Letal.,
2007).



The next section looks at these mechanisms in rdetail. It is important though to
acknowledge the existence of a reverse causalitydem these two phenomena - in other

words economic growth may also influence the deireants of an ageing population.
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Figure 2: Main mechanisms through which an ageing gpulation impacts on economic growth

Source: Authors’ design

2.2. Consumption and saving patterns

Some authors (e.g., Hock and Weil 2012; Walder@@dng, 2012) content that the increase
in the ageing population will lead to a fall in smmption, which ultimately deprives growth.
The argument runs as follows: an increase in tberll population tends to reduce ther
capita income of the three generations, child, workingugr and retiree, and this will mean a
net decrease in the total consumption of the fathiéeet al., 2007).

To Hock and Weil (2012) consumption patterns afecafd by ageing through disposable

income. Indeed, the increase in the old age depeydmtio will reduce the disposable

! Given that this paper focuses on the impact ofragen growth, the important issue of reverse citysaill

not be developed. A few studies on the causes ddgming population (e.g. Bloom and Williamson, 1,998
Hodgson, 1988; Alders and Broer, 2004; Elgin andn&n, 2010; Dalgaard et al., 2012). Alders and Broer
(2004) and Elgin and Tumen (2010) argue that a trtgisneconomic growth negatively affects its popida
growth and its fertility rate. Specifically, Aldeend Broer (2004) show that the fertility rate ternd decline
when there is a positive productivity shock - teleock increases the cost of having children andtesea
substitution effect between children and the conmdion of goods. Moreover, increasing returns on &aam
capital will increase investment and raise labaurcé participation, inducing a decline in fertilittes since
couples now choose to allocate their time resobeteeen child bearing, investment in human cagital work;
this means fewer children. The international finrah@and economic crisis also has an important irhmec
demographic variables. The significant increasaumemployment rates and the income reduction obderve
during the crisis is contributing to a reductionthre fertility rate, especially for developed caie, since
families have a greater role in supporting childiteamn the elderly (Weil, 2006; Soboté&zal., 2010).
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income of the working population, resulting in acdmse in the fertility rate and further

reinforcing population ageing.

Private consumption has a considerable influencelemand (Walder and Doéring, 2012).
Therefore, the demand for goods and services isiatrior defining both the production
structure and the labour market, which are directfijuenced by the age composition of a

country’s population.

The saving rate decreases for retirees as savowes the source of their spending (Davies
and Robert Ill, 2006). Hence, the ageing populatiahincrease the dependency ratio in a
family. An increase in the child dependency inmifg will lead to a significant decline in the
per capita income of the child generation alone (Leteal., 2007). Moreover, an increase in
the old age dependency will lead to a significaettlihe in both child and worker generations
(Leeet al., 2007). This means that, as already noted, ttrease in the ageing population will

decrease the overall consumption of the family.

Focusing on changes of the composition of aggrelgas&et of consumption derived from
ageing, Merette and Georges (2009) claim that ggpopulation will prompt changes in
consumption patterns such as a higher demand fdthhservices and a lower demand for
housing. Such changes in the demand for goods amtas will definitely influence the

economic growth of a country.
2.3. Public social expenditure

Taxation is relied on as the major source of incdarea government agency. Rise in the
ageing population will affect government revenuenirtaxes and increase government
spending, especially on health care, the pensistesy and other old age related benefits
(Tosun, 2003; Elmeskov, 2004).

On the one hand, taxes directly provoke an incngadeficit in the government budget. In
fact, strategies whereby government agencies ra@iges to accommodate pension and
medical expenses affect the disposable incomeeoivtirking group, which tends to result in
a decline in the fertility rate (Hock and Weil, 201Consequently, this type of response will
further enhance the ageing problem. For instartee,ageing population in New Zealand
means that social expenditure as a percentagess$ giomestic product (GDP) is predicted to
increase from 22.7% in 2001 to 31.0% in 2051 (Cyeadd Scobie, 2002). As such,
population ageing tends to cause significant change government budget allocation.

According to Eiras and Niepelt (2012) and Lisenketaal. (2012), population ageing will
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increase government spending on social securitynsigéhe allocation for education and

infrastructure investment, which ultimately imp&uoegatively) on economic growth.
2.4. Human capital

According to some authors, such as Blogral. (2010), the increase in the retirement age and
immigration will in fact help to overcome the dezse in the labour force. Other authors
claim that countries can sustain economic growtpite the ageing population problem. For
instance, Elgin and Tumen (2010) states that fagld a decline in human capital, the
economy will switch from traditional production @huses young workers) to new human
capital oriented production (that uses old age ek Therefore, in this line of
argumentation, an ageing population will affecttimei the production nor the growth
dynamics. Furthermore, Elgin and Tumen (2012) atgoie that modern economies rely more
on machines than labour force. Therefore, a falihim labour force will have no effect on
productivity. According to the authors, labour dsnreplaced by machines. They believe that

this means that a decrease in the young workingpghas no effect on economic growth.

Lisenkova et al. (2012) have a contrasting vievintd phenomenon, though. They find that
even though increasing the retirement age will helpvercome a decreasing labour market,
workers of different ages are not perfect subst#@nd so there will definitely be a decline in
productivity per worker. Other authors also stress the negativeanpf population ageing
and the associated decrease in a country's stot¢lumian capital (Narciso, 2010), with a
subsequent negative influence on economic growdtoAlingly, an ageing population will
decrease the labour force, which will then affexiremic growth due to lower productivity
levels. Even though the higher participation of veonin the labour force increases labour
productivity, this participation will further lowehe fertility rates, which will eventually lead
back to the initial problem (Alders and Broer, 204

There is also the argument that, apart from theease in the retirement age, higher
immigration is unable to help much with overcomipgblic spending due to this ageing
problem, as immigrants will also have rights untlee pension and health care system
(Elmeskov, 2004). Despite the negative effect omduwu capital accumulation identified by
Lindh (2004), Ludwiget al. (2011) and other authors argue that, for the Wd&emy,
increasing human capital investment will reduce itheact of an ageing population. The
endogenous human capital through formal schoolitan-the-job training programmes will
positively influence human capital technology (Lugwt al. 2011). Hence in the case of the
US, Ludwig et al. (2011) report that when we allow for endogenowsn&én capital

7



accumulation the welfare losses in terms of lifetioonsumption increase only about 8.7%,
whereas when human capital is assumed as exogehess, losses rise to 12.5% (assuming

that replacement rates to the pension system aistart).
3. Surveying the empirical studies assessing the pact of ageing on economic growth

Although high quality empirical research on the @ujpof an ageing population on countries’
economic growth does exist, (this latter often pgdxby GDP growth rates) this literature is
still relatively scarce. Table 1 summarizes somehef most relevant studies in this area,
highlighting the main mechanisms through which agempacts on growth: consumption
and saving patterns, public social expenditure aochan capital. Attention is paid to
assessing the possible distinct impact of ageingeconomic growth depending on the

mechanism focused on, econometric estimation tgalsiused and countries analysed.
3.1. The effect of an ageing population through caumption and saving patterns

Few empirical studies have addressed the impaageing on growth through consumption
and saving patterns. The two studies summariséalole 1 focused on the influence of an
ageing population on the economic performance oh&hnd Taiwan. Even though Taiwan
and China had a common history in the past, thereapanalysis undertaken on these two
countries shows contrasting resultsetal. (2012) showed that there is an increase in saving
and investment in China by an ageing populationtaiglis expected to boost the economic
growth of the country. Whereas, in the case of &aiwlLeeet al. (2007) found that the
increase in the ageing population will negativdfeet the income per capita of families.

Analysing the impact of the old age dependencyrati Chinese savings and investment
(controlled for other variables such as the workagg population and population growth
rate), for the period 1985 to 2005, #i al. (2012) demonstrate that ageing has a positive
effect on both savings and investment. The authots that China’s imperfect social security
system (policies including family planning, childdring, pension and marriage) is the reason
for the increase in savings among older people. ghernment’'s one-child policy system
and Pay-As-You-Go (PAYG) pension plan make theenirworking group start saving for

their future expenses.

The statement that economic growth increases \wghotd age dependency ratio is further
borne out by estimation results. However, the astfaled to show a significant relationship
between the working age population and savingsneestment rates. Finally, their results

show a negative impact of the population growtle &t either the savings rate or investment



rate. The authors stress that the increase in tingber of children in China will result in
additional consumption needs and this will redueepte’s savings and investment capacity.
On the other hand, Le al. (2007) state that when a country faces demogedpiidens due
to having a smaller working group and larger nomkiv@ group, the dependency ratio will
increase and this will reduce families’ per caitgome. They analysed the impact of old age
dependency ratio on the per capita income of famigmbers (child generations, worker
generations and old-age generations). In fact, wisemg the population dependency method
to compute the dependency ratio for Taiwan, eeal. (2007) introduced a new method
called ‘the family dependency ratio’. Using thisgtauthors computed the dependency ratio
as the number of pensioners per family to the nunabewvorkers per family. The main
reasons for using the family dependency ratio adstef the population dependency ratio
were: i) the population dependency ratio is lesugate in capturing the impact of the relative
number of working family members over the lifecyctd families; ii) the family dependency
structure is different among cohorts, whereas thgulation dependency structure has the
same cohorts. The model assumes that no savingr @apita consumption of each generation
is determined by an altruistic family utility funah (Leeet al., 2007). Thus, the consumption
of each dependent generation is equal to that ggaeis labour income plus net family
transfers. The estimated results for the periodl192101 show that an increase in the old-
age dependency ratio will significantly reduce gee capita income of all three generations
(children, workers and elderly). The possible reafsw the contrasting results is that the two
authors (Leeet al., 2007; Liet al., 2012) analysed the influence of ageing basedifferent
mechanisms: savings and income per capita and dhables were measured by & al.
(2012) through the total amount of savings and stiment, whereas Leet al. (2007)
measured the variables in per capita terms. Ifab#hors had used the same method to
measure the variables they would have obtainedasingsults.

3.2. The effect of ageing on economic growth throligoublic social expenditure

Ageing populations do affect public social expemaitin many ways. Empirical analysis has
been carried out to identify the influence of ageipopulations through foreign direct
investment (FDI) (Davies and Robert IIl, 2006; Nso¢ 2010), foreign portfolio investment
(FPI) (Narciso, 2010) and GDP per worker growtle iaindh et al. 2009).

Davies and Robert Ill (2006) and Narciso (2010)lysed the influence of an ageing
population on a country’s FDI and FPI (Davies amb&t Ill, 2006; Narciso, 2010). Overall,



Davies and Robert Ill, (2006) and Narciso (2010)veta significant negative correlation

between the old dependency ratio and FDI for thent@es studied.

Davies and Robert 11l (2006) use the OLS methotd$d the determinants of US inbound and
outbound FDI for 55 countries for the period 19838, whereas Narciso (2010) tested the
relation between both old-age dependency ratioyanth-age dependency ratio and FDI and
FPI in 8 home OECD countries, for the period 200072 As is usual in the literature, Davies
and Robert 11l (2006) compute the dependency ofhtbme country and host country by
dividing the old-age individuals and the populatajryoung individuals. According to Davies
and Robert 11l (2006), FDI is negatively correlat@dh both the home-country dependency
ratio and the host-country dependency ratio. Theams that an increase in the old-age
dependency ratio of either the home or host couwitly significantly reduce US FDI in
general. However, when the authors test this orlatiip separately for poor countries and
rich countries, different results emerge. Even tfoahanges in the dependency ratio of rich
host countries still have a negative correlatiothwdS FDI (outbound), the related changes of
rich home countries have no significant impact nbound flows (Davies and Robert Il
2006). For the estimation of poor countries alam@anges in the home countries’ dependency
ratio have a negative correlation with US FDI (inbhd) and no significant estimated impact
on US FDI (outbound) exists relative to the chanigeBost countries. Narciso (2010) tests
two relationships: between old age dependency ratid FDI, and between old age
dependency ratio and FPI, with a negative cor@taéimerging for both. Moreover, for the
youth dependency ratio, there is a positive catimawvith FDI and FPI. Hence, both Davies
and Robert Il (2006) and Narciso (2010) provideegally similar results. The impacts of
FDI and FPI due to an ageing population will consigely affect the GDP growth of the

countries.
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Table 1: Studies on the impact of an ageing populian on economic performance
Dependent (in case of econometric _Mﬂwﬂwﬂwﬁﬂ_ﬁoﬁwﬁww \2
Mechanism Sample Time Period Methodology model) / Endogenous (in case of . Effect Author
. . ; Exogenous (in case of
simulation) variable A ) :
simulation) variable
Savings Old age dependency ratio .
. -Panel data. (total amount) (old age 65 and abov#) Positive Li et al.
China 1985 — 2005 -Generalized Method 2012
of Moments(GMM) Investments Old age dependency (age 65 Positive ( )
. (total amount) and above}
Ooﬂmc:ﬁ_os -Overlapping families o . . .
mqu mms:@m Population Forecasting: (OLF) model (using ~ Per capita income of child generations Negative
atterns 1951 — 2101. intergenerational 5 o : i Leeet al
Taiwan In 1998: interviewed familial effect). er capita income of worker Old-age dependency raflb Negative .
; generations (2007)
14,031 households and - Ordinary Least =
52,610 individuals. Squares (OLS) Per capita income of old-age Negative
estimation. generations
US Foreign direct investment (FDI) Home country dependency .
(Inbound) for all countries ratic” Negative
OLS method
US FDI Host country dependency Negative
. (Outbound) for all countries ratio® 9
US inbound and outbound FDI (Inbound) for the group of rich  Home country dependenc No significant
Foreign direct investment countries group 5:%@ P y ﬂmmﬂ tion Davies and
(FDI) for 55 countries 1983 — 1998 OLS method Robert IlI
(e.g. Germany, Brazil, FDI (Outbound) for the group of rich  Host country dependency Negative (2006)
Austria, China and etc.) countries ratio™ 9
FDI (Inbound) for the group of poor Home country dependency Negative
oLS method countries ratio® 9
FDI (Outbound) for the group of poor Host country dependency  No significant
. . countries ratio® effect
Public social - . :
expenditure FDI A_:<mm§m2. of origin noc::v\ ina Old dependency a;v_o (age Negative
8 source country (OECD). | | destination countrj) 65 and abovéYy .
38 host country (OECD 2001 — 2007 Balanced panel data : o Narciso
y (fixed effects) Foreign portfolio investment (FPI) (2010)
and non OECD). (Investment of origin country in a Old dependency rafit Negative
destination countrj)
OECD countries Pooled Ordinary Least 1 iti
h f real GDP k A 184 P
1950 — 2004 Squares (POLS) Growth rate of real GDP per worker ge 50 48 ositive
EU 15 except Luxemburg method Growth rate of real GDP per worker Age 50 84 Positive
Lindh et al.
OECD countries . Growth rate of real GDP per worker Age 65 and affdve Negative (2009)
Pooled Ordinary Least
EU 14 (except Luxemburg 1950 — 2004 Squares (POLS)
in the EU 15) method Growth rate of real GDP per worker Age 65 and afidve Negative
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Independent (in case of

Dependent (in case of econometric econometric model) /

Mechanism Sample Time Period Methodology model) / Endogenous (in case of Exogenous (in case of Effect Author
simulation) variable xOgenc -
simulation) variable
Manufacturing (Productivity) vam Amwmoﬁwmwﬁmuscﬂ%@m wm- No effect
-Dynamic Generalized Koo ﬁm0|mmv and Age [55- Gobel and
Germany 1997 — 2005 Methods of Moments Services (Productivity) mmv (labour pro o_:oz,mﬂ 3o No effect Zwick
(GMM) B (2012)
Human Metal Working sectors (Productivity) Age [50 - 55) and vom mm 5> No effect
capital 60) (labour producti )
. e Changes in the
Scotland 2006 — 2106 OLG model. Output per- person With age specific features. . “ichigher  Lisenkova et
(Forecasting) Simulation Output per- person Without age specific features. Changes in the al. (2012)

output lower

()
@

®3)
(©)

®)

(6)
@)

(8)
(©)
(10

1n

(12)
(13

14

(15)

(16)

Working age population growth rate (0); populatgrowth rate (-); Log junior high school enrolmefj;(log senior high school enrolment rate (0); &njagged log GDP (0); Log FDI share (0); dummyialales for time periods
1990 — 1995 (0) ,1995 — 2000 (0), Period 2000 -5200.

Log old age dependency ratio (+); working age fetfmn growth rate (0); population growth rate (g junior high school enrolment (0); log senidgthschool enrolment rate (+); 5 year lagged log°"3@B); Log FDI share (0);
dummy variables for time periods 1990 — 1995 (995l 2000 (0), Period 2000 — 2005 (0).

Earnings of workers (+); earnings of children @rnings of pensioners relative to workers (+)ldciependency ratio (-); old age dependency rafigpépulation dependency ratio (-).

Home dependency (-); Home social security (-); Horagonal savings (-); Home Investment (0); HomeR3@B); Home Skill (workers skill level) (+); Homeaadde Cost (-); FX (Exchange rate) (-); DistanceTrend (0); Rich
(developed countries).

Host dependency (+); Host social security (-); Hwtonal savings (-); Host Investment (-); HostR5@3); Host Skill (workers skill level) (+); Hostrdde Cost (0); Host Investment cost (-); FX (Exgerate) (+); Distance (-);
Trend (0); Rich (developed countries) (-).

Home dependency (0); Home social security (+); Homtgonal savings (+); Home Investment (-); HomeFG®); Home Skill (workers skill level) (+); Homedde Cost (-); FX (Exchange rate) (-); DistanceTrend (0).

Host dependency (-); Host social security (0); Hwgtonal savings (0); Host Investment (+); HostRG@); Host Skill (workers skill. level) (0); Ho3rade Cost (-); Host Investment cost (-); FX (Exufparate) (+); Distance (-);
Trend (0).

Home dependency (-); Home social security (-); Horaonal savings (-); Home Investment (-); HomeRG®); Home Skill (workers skill level) (+); Homedde Cost (-); FX (Exchange rate) (0); DistanceTrend (0).

Host dependency (+); Host social security (-); Hosional savings (-); Host Investment (0); HostR5@); Host Skill (workers skill level) (+); Hostrdde Cost (0); Host Investment cost (-); FX (Exderate) (+); Distance (-);
Trend (0).

GDP in a capital origin country (+); GDP in a capitlestination country (+); Market capitalizati@vél of the capital destination country (0); Groagpital formation on destination country (-); Nath political stability on the
destination country (0); Economic freedom and pedsp in the destination country (0); Old age defmrty ratio of the destination country (-); Youtiealependency ratio of the destination country QGijf dependency ratio
forecast in 20 years’ time of the origin country; (¥outh dependency ratio forecast in 20 yearsktiior the destination country(+).

GDP in a capital origin country (+); GDP in a capitlestination country (+); Market capitalizati@vél of the capital destination country (0); Groapital formation on destination country (-); M@l political stability on the
destination country (0); Economic freedom and pedsp in the destination country (0); Old age defmrcy ratio of the destination country (-); Youtiealependency ratio of the destination country Qijf dependency ratio
forecast in 20 years’ time of the origin country; (¥outh dependency ratio forecast in 20 yearsktiior the destination country(0).

The inverse of the convergence term (+); Populatare of age group (15-29) (0); Population shaege group (30 — 49) (0); Population share ofgrgep (50 — 64) (+); Population share of age gr@#pand above) (-); average
investment share (+); average growth rate of theéfarce (-); initial level of GDP per worker (-).

The inverse of the convergence term (0); Populatfare of age group (15-29) (0); Population shaege group (30 — 49) (0); Population share ofgmgep (50 — 64) (+); Population share of age gr@fpand above) (-); average
investment share(+); average growth rate of théiace (-); initial level of GDP per worker(0).

log capital (+);dummy variables for age [20,25) [25,30) (0), [30,35) (+), [40 45) (0), [45,50))80,55) (-),[55,60)(-);women (-); Germans (0); gkpnticeships (+); unskilled (0); high skilled (@hite-collar (+); part time (+);
good equipment (+); Age-dispersion (0); Export f#ymber of workers (+); East Germany (-);dummyatalés for cohort [1900,1930) (0), [1930,1940) [0940,1950) (+), [1960,1970) (0), [1970,1980) [£080,1900) (-);
dummy variables for tenure [10,20) (0), [20,30), (8)D,40)(0), [40, 50) (+).

log capital (+);dummy variables for age [20,25), (@p,30) (0), [30,35) (0), [40 45) (0), [45,50)((60,55) (0), [55,60)(0); women (0); Germans @prenticeships (+); unskilled (-); high skilled){ white-collar (+); part time (0);
good equipment (+); Age-dispersion (-); Export (flamber of workers (0); East Germany (-); consfajjdummy variables for cohort [1900,1930) (0930,1940) (0), [1940,1950) (0), [1960,1970) (970,1980) (-),
[1980,1900) (-); dummy variables for tenure [10,81) [20,30) (0), [30,40)(0), [40, 50) (0).

Log capital (+);dummy variables for age [20,25), (@p,30) (0), [30,35) (0), [40 45) (0), [45,50),(50,55) (-), [55,60)(-); women (-); Germans (Bpprenticeships (+); unskilled (-); high skilled){ white-collar (+); part time (0);
good equipment (+); Age-dispersion (-); Export #ymber of workers (0); East Germany (-); constajijdummy variables for [1900,1930) (-),[1930,1940), [1940,1950) (+), [1960,1970) (0), [1970,1980), [1980,1900) (-);
dummy variables for tenure [10,20) (0), [20,30) (8D,40)(0), [40, 50) (0).
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Lindh et al. (2009) studied the trend between OEL®D EU countries. The authors analyse
the influence of an ageing population on real GI@Pworker growth rate in the OECD and
EU 15 countries (except Luxembourg). In order tmimize the endogeneity issues, instead
of GDP per capita, the authors considered GDP mekev has a dependent variable. They
conclude that for these countries changes in tipeilpbon for the age 65 and above have a
significant negative impact on real GDP per worgsywth rate. According to the authors,
when there is an escalation in the old age grogp & and above), the growth rate of GDP
per worker will decline. Therefore, the result domid that the demographic transition does
affect GDP growth.

3.3. The effect of an ageing population on human paal

If workers of different ages are not perfect substs, the productivity level of the particular
worker will be lower with an ageing population, safering their physical ability to actively

participate in the labour market (Lisenkova et28112). Even though both Gobel and Zwick
(2012) and Lisenkova et al. (2012) agree thateimegal, the impact of an ageing population
on labour productivity is negative, Gobel and Zw{@012), based on an empirical study,

state that the level of this effect will differ acding to the sectors analysed.

Gobel and Zwick (2012) looked at the differencethimage productivity profiles between the
metal manufacturing sector and the service seatdearmany, for the period 1997-2005.
Using the generalised method of moments (GMM) asstimation tool, the authors obtained
results showing that for the labour age group atalpe 5560 there is no significant effect on
productivity in the metal manufacturing and serseetors. Hence, the study concludes that
an increase in the old-age group in Germany hasffezt on the productivity in the two
analysed sectors. However, Lisenkova et al. (2@¥p)ain that, in general, regardless of the

sector in focus, the age-specific effect will irdhce productivity in Scotland.

Lisenkova et al. (2012), setting out to see if éige specific features significantly influence
output productivity in Scotland, predict its outpexel for the period 2006 — 2106, based on a
simulation exercise. The results show that whensageific features are not taken into
account changes in the output level are lower, adserwhen age-specific effects are
considered, these changes will be higher. Accordmghe authors, since the physical
strength of human beings declines as they get adeincreasing the retirement age and

having more old-age labour will definitely negatwaffect output productivity.
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4. Some final remarks on the relation between agegnrand economic growth

The demographic dividend through industrializatleas improved the economic growth of
developed countries (Bloom and Williamson, 1998)hdugh government policy on fertility

control has benefited developed countries, the deaphic dividend achievement did not last
forever. The unbalanced population structure hdstée many developed countries being
christened ‘ageing countries’ (Bloom and Williamsdi®98). An ageing population and
economic growth are related, as extensively digmisdbove. The current ageing problem
faced by many developed countries is occurring, dvar, without any past history. Hence,

these ageing impacts might be considered a newrierpe for the world.

Our review of the literature has led us to concltitEt an ageing population has affected
economic growth through three main mechanisms:wopson and saving patterns, public
expenditure, and human capital. This literaturdengvshows that the impact of ageing on
countries’ performance is intimately related to thechanism chosen. Indeed, about 70% of
the empirical studies that focused on ‘public sexpenditure’ convey a negative impact of
ageing on economic performance, whereas the maj@d%o) of empirical studies that focus
on human capital do not find any significant statéd relation between ageing and the
economic growth proxy, and the positive impact ischhmore related to the ‘consumption
and saving patterns’ mechanism (cf. Figure 2).hiors the mechanism seems to have a non-
trivial impact on the estimated relation betweeaiag and economic growth.

100%

90% 20.0 18.8 i

23.1

80% 40.0

70%

60% Positive

50%

No effect

40%

30%

20% B Negative

10%

0%

Consumption and savings Human capital Public social expenditures All

patterns #5 #16 #26
#5

Figure 3: Estimated impact of ageing on economic gwth by main mechanism

Note: The analysis was based on 26 econometric estinsatégorted in the studies surveyed and listed bieTa
Source: Authors’ computations.
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Estimation methodologies also seem to be associaittd distinct impacts of ageing on
economic growth. Indeed, as Figure 4 shows, lephisticated econometric methods (i.e.,
OLS and panel) are most often associated with hegétor)relations, whereas overlapping
generation methods and the generalized method ohents (GMM) are more likely to

generate positive or no significant effects.

100% 0.0 0.0

90% 20.0 25.0 231

80%

50.0
9

70% 60.0 19.2 Positive

60%

50% 100.0 100.0

No effect
40% 80.0

30%
20% H Negative

10%

0%

0.0
OLS method Pooled OLS Paneldata Generalized Dynamic Overlaping Simulation All
#10 #5 #4 Method of Generalized  generation model #1
Moments(GMM)  Methods of 2
#1

Moments (GMM)
#3

Figure 4: Estimated impact of ageing on economic gwth by main methodologies of analysis

Note: The analysis was based on 26 econometric estinsatégorted in the studies surveyed and listed bieTa
Source: Authors’ computations.

The evidence gathered helps little in assessinghtat extent the impact of ageing on growth
varies according to the mechanisms and countriedysed. The bulk of the empirical
evidence concerns developed countries and theifpabtial expenditure’ mechanism, with

most of the analysis indicating a negative andiggmt relation between ageing and growth.

It is important, however, to acknowledge that depet, developing and even the least
developed countries are affected by the ageing lpbpn phenomenon. As Borsch et al.
(2002) state, ageing population patterns are sinmlanost countries; the only observable
difference concerns the timing of the situationttkermore, an ageing population’s influence
on economic growth has been labelled as ‘remarkadspecially during the current financial
and economic crisis (Leet al., 2011). Several economic studies (e.g. CreedySuubie,
2002; Alders and Broer, 2004; Weil, 2006; Sobotkaal., 2010) not only confirm the
existence of ageing populations all over the wobdt also document and analyse the
mechanisms that influence economic growth, as agefproposing possible remedies to solve

the problem.
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Figure 5: Estimated impact of ageing on economic geth by main countries blocks analysed

Note: The analysis was based on 26 econometric estinsatggorted in the studies surveyed and listed bieTa
Source: Authors’ computations.

The movement both developed and developing cosgntire going through, featuring a
convergence to the era of ageing populations,tsasnn consequences for economic growth
dynamics through the distinct mechanisms detaitmV@ consumption and saving patterns
(Fougere et al., 2009; Li et al., 2012; Walder ariing, 2012), human capital (Elgin and
Tumen, 2010; Sharpe, 2011; Goébel and Zwick., 2048), public social spending (Creedy
and Scobie, 2002; Tosun, 2003; Elmeskov, 2004; HockWeil, 2012).

Realizing the seriousness of the issues raisedgeyn@ populations, policy makers are
desperate to find ways to tackle the issues. Patipjications such as the ‘Blue card’ system
introduced by European countries to encourage doré@nmigration to overcome labour

shortages, increasing the retirement age to loveeemment expenditure, increasing the
working group’s income tax and social planning veliy couples are encouraged to have
more children are considered the major ones. Homwéwmesome reason, general policy plans
are not yet regarded as an effective way to sdleeptoblem. Knowing the degree to which
the influence of ageing varies from country to doynand through which mechanisms, is

essential to specifying adequate policies.
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