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1 INTRODUCTION

Modern society is characterised by clear
and distinct demographic processes, such
as the constant decline in the number of
children born and the ageing population,
resulting from complex biological, eco-
nomic, social, political, and other factors.
Demographic changes, observed through
population ageing due to prolonged aver-
age life expectancy and declining fertility
rates, are conditioned by economic, polit-
ical, social, and other factors affecting the
economy. The economic effects of popu-
lation ageing in Europe are also reflected
in the rapid increase in appropriations for
social programs. In particular, pension in-
surance has become the cause of financial
instability and the onset of the debt crisis
(Sukovi¢ 2013). The population’s age struc-
ture directly affects economic positioning
and development opportunities because
the population is the carrier of economic
development, thanks to the productive
role people play within the economy.
Some changes are demographically re-
flected in extending the population’s life
expectancy, emphasising developed coun-
tries where the ageing population trend is
visible, and the number of dependent
populations is increasing (Pasali¢ 2017).
Besides impacting the country’s develop-
ment, population ageing could affect oth-
er macroeconomic indicators, such as in-
flation. For countries, it is very important
to maintain a low inflation rate as an indi-
cator of macroeconomic stability. There-
fore, the aim of this paper is to examine
the impact of population ageing on infla-
tion in Economic and Monetary Union
(EMU) countries. These countries are de-
veloped countries and members of the
European Union. The sample of countries
is used because of the availability of data
during the defined period, which is long
enough to come to an objectively
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scientific conclusion. Another reason is
that these European countries have simi-
lar political, social, and cultural back-
grounds as Serbia.

Based on the research results, the
study aims to point out the relationship
between demographic processes and in-
flation and give appropriate recommen-
dations to all policymakers and interest-
ed stakeholders. According to the aim
and hypothesis of the research, the paper
is structured as follows: aside from the
introduction and concluding remarks,
there are three sections. Section 2 pro-
vides a theoretical background and liter-
ature review of the impact of population
ageing on inflation. Section 3 provides an
overview of the data and methodology
used in the paper. Finally, the results of
the empirical research are presented and
discussed in section 4.

2 THEORETICAL BACKGROUND

Demographic changes represent some of
the most significant long-term challenges
facing all countries both now and in the
future. These changes will have severe
consequences not just for the economy
overall, but specifically on inflation, the
study of which has received less atten-
tion, especially empirically. The most im-
portantindicators of the changing demo-
graphic structure of the population are
life expectancy, fertility rate, and the
percentage of the population aged 65.
The data showed an increase in life ex-
pectancy, lower fertility rates, and an in-
crease in the percentage of the popula-
tion aged 65 and over compared to pre-
vious periods. As an indicator of
population ageing, increases in the per-
centage of the population aged 65 and
over can lead to higher or lower inflation.
The impact of demographic change on



inflation depends on many factors stud-
ied from a theoretical and empirical per-
spective. Still, no consensus has been
reached on the effects of demographic
change on inflation.

McMillan and Baesel (1990) studied
the effects of demographic changes on
inflation in the United States and found
a positive relationship between variables.
Katagiri et al. (2014) also studied how
population ageing affected inflation and
found a positive impact. They explained
that population ageing, arising from a
decline in the birth rate, shrinks the tax
base and increases government expend-
iture, thus having a positive influence on
inflation (Broniatowska 2017). These re-
sults align with the life-cycle hypothesis
introduced by Modigliani and Brumberg
(1954, as citied in Zwijnenburg and Goe-
bel 2017) (Figure 1). The life-cycle hy-
pothesis explains that individuals do not
plan their consumption and savings
based on their current income; they
adapt consumption over their lifetime
based on their lifetime earnings and their
initial worth. Although their income fluc-
tuates over a lifetime, consumption re-
mains relatively stable, as a consequence
of which their savings fluctuate over time
(Zwijnenburg and Goebel 2017). If there
is an increase in productivity during the
years, incomes rise, and consumption by
future generations will be higher than
that of previous generations.

In line with the life-cycle hypothesis
and aforementioned studies, one could
conclude that population ageing could
lead to higher prices and inflation.

On the other hand, Yoon et al. (2014)
argue that population ageing has a neg-
ative impact on inflation after studying
30 OECD countries from 1960 to 2013.
Gajewski (2015) also found negative ef-
fects of population ageing on inflation in
34 OECD countries from 1970 to 2013.
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Figure 1. The life-cycle hypothesis in theory

Faik (2012) and Anderson et al. (2014)
also observed negative impacts of popu-
lation ageing on inflation. Juselius and
Takats (2015) studied 22 OECD countries
from 1955 to 2010 and found that an in-
creased share of older people, especially
older pensioners (75+), had a negative
impact on inflation. Shirakawa (2013) also
concluded that population ageing nega-
tively impacts inflation, as did Bullard et
al. (2012). Broniatowska (2017) studied
the impact of population ageing on infla-
tion in 32 OECD countries from 1971 to
2015. Backing up these findings is a study
from Mirowsky and Ross (1999), in which
the authors argued that older individuals
tend to adopt a more moderate lifestyle
than younger individuals. Their results
seem to be supported by a more recent
study carried out by Olafsson and Pagel
(2018) suggesting that all those factors
could have a negative impact on inflation.
The aforementioned results suggest that
population ageing has a significant neg-
ative effect on inflation, contradicting
the life-cycle hypothesis.

The fertility rate is also an important in-
dicator of population ageing. Fedotenkov
(2016) investigated the impact of the
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fertility rate oninflation using the overlap-
ping generations (OLG) model. The results
showed that lower fertility rates lead to
more modest interest rates on loans and
lower money creation, causing a decrease
in prices (Fedotenkov 2016).

Since the literature fertility rate, old
dependency ratio, and youth dependency
ratio are identified as the most critical
indicators of demographic changes,
these variables will be used in further re-
search. Still, the most attention will be
provided to the old dependency ratio,
since previous findings show that popu-
lation ageing is most closely related to
lower inflation. According to the litera-
ture review and life-cycle hypothesis, the
following hypothesis was tested: Popula-
tion ageing positively impacts inflationin
the short and long term. This means that
increases in the average age of the pop-
ulation increase the inflation rate in the
short and long term.

3 DATA AND METHODS
3.1 DATA

CPI - Consumer price index

Inflation represents an increase in the
general price level. It is quantified by the
consumer price index (CPI), which indi-
cates the annual percentage change in
the cost of acquiring a basket of goods
and services for the average consumer
that may be fixed or updated at set inter-
vals (Diallo 2016; World Bank 2020).
Therefore, the CPlis used as a proxy for
inflation and the dependent variable in
the paper. The data were retrieved from
the World Bank database.

FR - Fertility rate
The fertility rate refers to the number of
children a woman would have if she lived
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to the end of her reproductive years and
bore children under age-specific fertility
rates during the specified year (World
Bank 2020). The fertility rate should be
2.1 for the simple replacement of gener-
ations.

YDR - Youth dependency ratio

The youth dependency ratio is a ratio of
the size of the young, economically de-
pendent population (0-14 years old) and
the size of the working-age population
(15-64 years old). It is calculated accord-
ing to methods defined by Broniatowska
(2017). The size of the young population
is the total population between the ages
0 to 14 and is calculated using the de
facto definition of population, which
counts all residents regardless of legal
status or citizenship (World Bank 2020).
The size of the working-age population
is the total population between the ages
15 to 64 based on the de facto definition
of population, which counts all residents
regardless of legal status or citizenship
(World Bank 2020). The youth depend-
ency ratio is calculated using the follow-
ing formula:

young
_ it
YDR;, = working
it
i=1,.., 14, t=1970,...,, 2016 (1)

ODR - Old dependency ratio

The old dependency ratio is a ratio of
the size of the elderly population (65+
years old) and the size of the work-
ing-age population (15-64 years old). It
is calculated according to methods de-
fined by Broniatowska (2017). The size
of the elderly population is the total
population 65 years of age or older
based on the de facto definition of pop-
ulation, which includes all residents re-



gardless of legal status or citizenship
(World Bank 2020). The old dependency
ratio is calculated using the following
formula:

old
ODR;, = —%_—
working
Nit
i=1,.., 14,t=1970,..., 2016 (2)

GDPG - Gross domestic product growth
rate (GDP growth rate)

Gross domestic product (GDP) is the
sum of gross value generated by all res-
ident producers in the economy, plus
any product taxes, minus any subsidies
not included in the product value
(World Bank 2020). The GDP growth
rate represents the annual percentage
growth rate of a country’s GDP. GDP
values are expressed in constant 2010
US dollars. This variable is used as the
control variable.

EMU - EMU membership

EMU is the dummy variable that is given
avalue of 1if the country was a member
of the European Monetary Union during
the period ¢, and is given 0 otherwise. The
detailed list of observed countries and
the year when they became members of
EMU is given in appendix Table 1. This
variable is the second control variable.

Data and sources of data are presented
in Table 1.

Table 1. Sources of data
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3.2 METHODS

Based on previous empirical studies, espe-
cially those done by Broniatowska (2017)
and Fedotenkov (2016), a model was devel-
oped to estimate the impact of demograph-
ic changes on inflation in EMU countries.
The following equations set the model:

CPl, = f(FRi,YDR;, ODR;;, GDPG;,) 3

CPli = f(FRy,YDRy, ODRy, GDPGy, EMUy, (4

where cPI, is the consumer price index in
EMU country iduring the time period £(a
proxy for inflation), FRjtis the fertility
rate in EMU country iduring the time pe-
riod ¢, YDRj¢is the youth dependency ra-
tio in EMU country iduring the time peri-
od ¢, ODRjtis the old dependency ratio in
EMU country /during the time period ¢,
GDPGjtis the GDP growth rate in EMU
country 7during the time period ¢, and
EMUjis EMU membership (1 if the coun-
try is a member of European Monetary
Union during the period ¢, 0 otherwise).
Annual data from 1970 to 2016 for 14
EMU countries (Austria, Belgium, Cyprus,
Germany, Spain, Finland, France, Greece,
Ireland, Italy, Luxembourg, Malta, the
Netherlands, and Portugal) were used.
This data range represents the period of
research. The cross-section dependence
test and unit root tests were applied to
determine whether there is a correlation
and whether the data are integrated of
the same order. In addition, the autore-

Variable Measure Source
FR Fertility rate World Bank
YDR Youth dependency ratio World Bank
ODR Old dependency ratio World Bank
EMU EMU membership European Commission
GDPG GDP growth rate (%) World Bank
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gressive distributed lag (ARDL) approach
was used to examine the long-term and
short-term relationship between popula-
tion ageing and inflation. According to

Ghatak and Siddiki (2001), it produces
statistically significant results on relative-
ly small samples. Therefore, the following
equations will be estimated:

Model 1:

DCPly = y,ECT;_; + S¥_, BjaDCPly_j + XX 8uDFR;y_j + X5_060;sDYDR;,_; + 3¥_ pjsDODR;,_; +
¥ 0VjaDGDPG;_j + a + trend + &, (5)

where Bj4, ia, 6j4, Pj4, Vjaare coefficients, €jt is the white noise term, and Yzis the
coefficient of the ECT (error-correction term) and explains the long-term relationship
between the variables presented in equation (5).

ECTi—j = CPlyy — a — ZI;=1 BjsCPlic—j — 2?:0 8jsDFRy;—j — ?:o 0;3DYDR;,_j — Z?:opjsDODRi,c—j -
Z?=0Vj3DGDPGi't_]' (6)

where Bj3, 3, 6j3, p;3, Vi3 are coefficients.

Model 2:

DCPliy = V4ECT; ¢ j + Xf1 BjgDCPlis—j + Xf-08sDFRip—j + X0 0jgDYDR ¢ + X_ pjsDODR; ¢ +
Xk oVjeDGDPGye_j + T o AiEMUy,_j +a + trend + &, (7)

where Big, 6j8, Oig, Pjg, Visr Ajg are coefficients, € is the white noise term, and Va is
the coefficient of the ECT (error-correction term) and explains the long-term relation-

ship between the variables presented in equation (7).

ECTi4_j = CPly — a — Y¥_, Bj7CPLys_; — ¥ 8;,DFR;_; — ¥¥_0,;,DYDR;,_; — ¥*_(p;zDODR;;_; —

¥ o vi7DGDPG; i — ¥*_ oAz DEMU; ,_;

®)

where Bj7, &7, 8j7, pj7, Vi7 4j7 are coefficients.

4 RESULTS

4.1 DESCRIPTIVE STATISTICS

Table 2 shows descriptive statistics for all
variables used in the study. The average
inflation in EMU countries from 1970 to
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2016 was 5.15. Inflation decreased in all
countries over the observed period. The
minimum inflation was -4.48 (Ireland,
2009), and the maximum was 31.02 (Por-
tugal, 1977). The Global Financial Crisis
may have caused the minimum inflation
in Ireland in 2009; deflation of a similar



Table 2. Descriptive statistics
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Variable Mean dStar.\da?rd Minimum Maximum N
eviation

Inflation (CPI) 5.15 5.37 -4.48 31.02 658

Fertility rate 1.75 0.44 1.13 3.93 658

Youth dependency ratio 0.30 0.08 0.20 0.53 658

Old dependency ratio 0.21 0.04 0.14 0.35 658

GDP growth 2.96 0.86 -9.13 25.16 649

Source: Author’s calculations in EViews 10

magnitude had not been experienced in
Ireland since the 1930s, in the period im-
mediately following the Great Depres-
sion. Relative to other European coun-
tries, including those on programs of in-
ternational financial assistance, the
deflation experienced in Ireland was
greater in magnitude and longerin dura-
tion (Bermingham et al. 2012).

The average fertility rate in EMU coun-
tries from 1970 to 2016 was 1.75. In de-
veloped countries, a total fertility rate of
around 2.10 live births per woman is the
replacement level. In the absence of mi-
gration, that average number of live
births per woman is required to keep
population size constant. A total fertility
rate of fewer than 1.3 live births per
woman is referred to as “lowest-low fer-
tility” (Kohler, Billari and Ortega 2002;
Eurostat 2020). Only in Ireland in the ob-
served period was the average fertility
rate higher than 2.10 (2.42). There were
no EMU countries with an average fertil-
ity rate below 1.30 in the observed peri-
od. Table 2 in the appendix shows the
average fertility rate by EMU country
from 1970 to 2016. The minimum Ffertili-
ty rate was 1.13 (Spain, 1998), and the
maximum was 3.93 (Ireland, 1971).

The average youth dependency ratio
in EMU countries from 1970 to 2016 was
0.30. The minimum youth dependency
ratio was 0.20 (Germany, 2016) and the
maximum was 0.53 (Ireland, 1976). Since
the youth dependency ratio is a ratio

showing the size of the young, econom-
ically dependent (0-14 years old) popu-
lation and the size of the working-age
population (15-64 years old), a lower
ratio means that the country has a small-
er economically dependent population
compared to the working-age popula-
tion. The highest average youth depend-
ency ratio in EMU countries from 1970
to 2016 was in Ireland (0.41). Table 3 in
the appendix shows the youth depend-
ency ratio by EMU countries from 1970
to 2016.

The average old dependency ratio in
EMU countries from 1970 to 2016 was
0.21.Since the old dependency ratiois a
ratio showing the size of the old popu-
lation (65+ years old) compared to the
size of the working-age population (15-
64 years old), a lower ratio is considered
better, as it suggests that the country
has relatively few pensioners compared
to the working-age population. The min-
imum old dependency ratio was 0.14
(Cyprus, 1980) and the maximum was
0.35 (Italy, 2016). It is estimated that in
the mid-21st- century, the ratio between
the old population and the working-age
population will worsen in developed
countries to about 44% in 2050. These
changes are expected to be much more
moderate in developing countries; the
ratio of the old population to the work-
ing-age population will increase to about
21% in 2050 (Vogel et al. 2012; Sukovi¢
2013).
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The average GDP growth rate in EMU
countries from 1970 to 2016 was 2.96.
The minimum GDP growth rate was-9.13
(Greece, 2011) and the maximum was
25.16 (Ireland, 2015). Ireland is one of the
world’s most globalised economies, so its
total GDP and GDP per capita gains due
to globalisation are high (Weild et al.
2019; Radulovi¢ and Kostic¢ 2020).

4.2 CROSS-SECTION DEPENDENCE TEST

A cross-section dependence Pesaran CD test
was used to examine the null hypothesis
that there is no cross-section dependence
(correlation) in the time series (Pesaran
2004). Itis critical to test for cross-sectional
dependence in a panel analysis because ig-
norance of cross-section dependency leads
to significant estimation bias. The results of
the Pesaran CD test showed that changesin
inflation, fertility rate, youth dependency
ratio, old dependency ratio, and GDP
growth rate that occurred in any of the ob-
served EMU countries affected other coun-
tries as well (ie. there is a cross-section de-
pendence in the time series) (Table 3).

Table 3. Cross-section dependence test

Variable t-statistic
Inflation (CPI) 50.01%**
Fertility rate (FR) 29.04***
Youth dependency ratio (YDR) 56.74%*%
Old dependency ratio (ODR) 42.07%**
GDP growth (GDPQG) 33.33%**

*** indicate rejection of the null hypothesis at a 1%
level of significance
Source: Author's calculations in EViews 10

Because all time series have cross-sec-
tion dependence, the second generation
of the unit root test (CIPS cross-section Im,
Pesaran, and Shin) was used to determine
the order of integration of variables and
obtain unbiased estimates (Pesaran 2007).

https://doi.org/10.2298/STNV2102107R

4.3 UNIT ROOT TEST

Table 4 displays the results of the Im, Pe-
saran, and Shin unit root tests (CIPS). The
panel unit root test revealed that the se-
ries are not integrated of the same order.
Some series, for example, are stationary
at level 1(0), whereas others are station-
ary at level I(1).

Table 4. Im, Pesaran, and Shin unit root test results (CIPS)

Im, Pesaran, and Shin

Variable Individual inter- Individual inter-

cept cept and trend
CPI -1.83 -6.70
D(CPI) -15.63%%* -13,93%%*
FR -7.30%%* -6.17%%*
YDR -8.20%%* -9.95%**
ODR 5.64 -3.34%%*
D(ODR) -1.44%%* -1.80%*
GDPG -9.61 -9.88%**

*** indicate rejection of the null hypothesis at a 1%
level of significance
**indicate rejection of the null hypothesis at a 5%
level of significance
Source: Author's calculations in Stata 15

FR, YDR, and GDPG are stationary at
the level I(0), while CPI and ODR are sta-
tionary at the first difference I(1). The
results of the panel unit root test are
shown in Table 4. Since series have a dif-
ferent order of integration and there is
no time series I(2), the panel ARDL test
was used to test the relationship be-
tween inflation (CPI) and population age-
ing (FR, YDR, ODR).

Unit root tests could be influenced by
the presence of a structural break in time
series. Therefore, the Karavias and Tzav-
alis (2014) panel unit root test was used
to test whether there are structural
breaks in time series and whether the se-
ries has unit roots. The results showed
that FR, YDR, and GDPG are stationary at
the level I(0), while CPI and ODR are sta-
tionary at the first difference I(1). Since



there are structural breaks in time series
and EMU membership can represent a
breakpoint in the time series of inflation
—because the European Central Bank has
taken control of the monetary policies of
EMU countries — EMU membership was
used as an independent dummy variable.

4.4 PANEL ARDL TEST RESULTS

The results of the panel ARDL test for the
relationship between population ageing
and inflation for two models represented
by equations 5-8 are shown in Table 5
and Table 6. In addition, Table 5 shows
the panel ARDL long-term results.
Model 1, besides the independent var-
iables fertility rate, youth dependency
ratio, and old dependency ratio, includes
the control variable GDP growth rate.
The panel ARDL test results showed that
there is a positive long-term relationship
between inflation and the fertility rate at
the 1% significance level and between
inflation and the old dependency ratio at
the 10% significance level when

Table 5. Panel ARDL long-term results
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controlling for GDP growth rate. Also, the
panel ARDL test results showed the neg-
ative long-term relationship between
inflation and the youth dependency ratio
at a 10% significance level. GDP growth
rate has a positive and significant effect
on inflation at a 1% significance level
(Model 1). Model 2, besides the inde-
pendent variables fertility rate, youth
dependency ratio, and old dependency
ratio, includes the control variables GDP
growth rate and EMU membership. The
panel ARDL results showed that there is
a positive long-term relationship be-
tween inflation and the old dependency
ratio at a 10% significance level when
controlling for GDP growth rate and EMU
membership. The EMU membership has
a positive effect on inflation at a 5% sig-
nificance level. When controlling for EMU
membership, fertility rate and youth de-
pendency ratio become non-significant
(Model 2).

Since there is a positive relationship
between inflation and the old dependen-
cy ratio in both models, it may be con-
cluded that population ageing positively

Dependent variable: CPI
Independent
variable Model 1 Model 2
FR 7. 45%%* 2.29
(1.96), [3.81] (2.08), [1.10]
YDR -24.15* 17.74
(14.46), [-1.67] (14.37), [1.23]
ODR 26.82* 31.28*
(15.38), [1.74] (17.37), [1.80]
GDPG 0.41%** 0,51
(0.09), [4.77] (0.11), [4.58]
EMU 1.61%*
(0.82), [1.96]

Standard errors in () and t-statistics in []

*** statistically significant at a 1% level of significance
** statistically significant at a 5% level of significance
* statistically significant at a 10% level of significance
Source: Author’s calculations in EViews 10
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impacts inflation. This means that popu-
lation ageing increases inflation in the
long run. The long-term results are op-
posed to the results obtained by Bronia-
towska (2017), who found that the old
dependency ratio negatively affects infla-
tion. The results are also opposed to the
results obtained by Gajewski (2015), Faik
(2012), Anderson et al. (2014), Juselius
and Takats (2015), and Yoon et al. (2014),
who found that population ageing has a
negative impact on inflation. However,
the results of this study are in line with
the results obtained by Katagiri et al.

Table 6. Panel ARDL short-term results

(2014), who found that population age-
ing has a positive effect on inflation. Fur-
thermore, it may be concluded that EMU
membership positively impacts inflation
in the long run.

The error correction term (ECT) for both
models is negative and statistically signifi-
cant. This shows how much of the disequi-
librium caused by a shock in the short term
will be corrected in the long term. The er-
ror correction term (ECT) for Model 1 is
-0.45 and statistically significant at a 1%
level. This shows that in response to a
shock, the speed of adjustment towards

Independent Dependent variable: CPI
variable Model 1 Model 2
ECT -0.45%** -0.36%**
(0.05), [-9.84] (0.02), [-17.43]
D(FR) 0.17 2.01
(3.08), [0.06] (2.47), [0.82]
D(FR(-1)) -0.99
(5.45), [-0.18]
D(YDR) -72.69 -40.56
(108.51), [-0.67] (40.13), [-1.01]
D(YDR(-1)) -3.65
(104.13), [-0.04]
D(ODR) 19.58 -132.91**
(117.39), [0.17] (57.85), [-2.29]
D(ODR(-1)) -85.28
(126.44), [-0.67]
D(GDPG) -0.20%** -0.17%**
(0.04), [-4.80] (0.04), [-4.54]
D(GDPG(-1)) 0.02
(0.04), [0.66]
EMU -0.51
(0.36), [-1.40]
@ -1.34 -3.04%**
(0.93), [-1.43] (0.67), [-4.49]
Trend -0.16%** -0.07***
(0.02), [-4.37] (0.02), [-4.08]

Standard errors in () and t-statistics in []

*** statistically significant at a 1% level of significance
** statistically significant at a 5% level of significance
* statistically significant at a 10% level of significance
Source: Author's calculations in EViews 10
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equilibrium is 45% annually. The error cor-
rection term (ECT) for Model 2 is-0.36 and
statistically significant at a 1% level. This
shows that in response to a shock, the
speed of adjustment towards equilibrium
is 36% annually. Therefore, convergence to
the long-term equilibrium will be lower
when controlling for GDP growth rate and
EMU membership (Model 2) than when
controlling only for GDP growth rate (Mod-
el 1) (Table 6).

If short-term coefficients are observed,
it may be concluded that there is a nega-
tive and statistically significant relation-
ship between inflation and the old de-
pendency ratio at a 5% significance level
(except for Model 1, where the old de-
pendency ratio is not statistically signifi-
cant). The results for the short-term rela-
tionship oppose the results obtained for
the long-term relationship. The results
are in line with the results obtained by
Broniatowska (2017), Gajewski (2015),
Faik (2012), Anderson et al. (2014),
Juselius and Takats (2015), and Yoon et
al. (2014), who found that population
ageing has a negative impact on inflation.
Furthermore, the GDP growth rate has a
statistically significant and negative im-
pact on inflation (Model 1 and Model 2).
The results are opposed to the long-term
relationship results. There are no statisti-
cally significant relationships between
other variables (fertility rate and youth
dependency ratio) and inflation in the
short term, and EMU membership and
inflation.

If error-correction terms for individual
countries are observed, it may be con-
cluded that for both models, ECT is neg-
ative and statistically significant. This
shows how much of the disequilibrium
caused by a shock in the short term will
be corrected in the long term. For Model
1, convergence to the long-term equilib-
rium will be slowest in Portugal (23%)
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Table 7. Short-term coefficients for individual countries

Model Model

(1) )

Country ECT ECT
Austria -0.49%** -0.43%**
Belgium -0.52%*=* -0.42%**
Cyprus -0.59%** -0.32%**
Germany -0.39%** -0.31%**
Spain -0.27%%* -0.22%*%*
Finland -0.73%** -0.51%**
France -0.31%** -0.37%**
Greece -0.39%** -0.31%**
Ireland -0.52%** -0.39%**
ltaly -0.40%** -0.41%**
Luxembourg -0.35%** -0.28%**
Malta -0.83%** -0.46%**
Netherlands -0.32%* -0.34%**
Portugal -0.23%** -0.34%**

*** statistically significant at a 1% level of significance
** statistically significant at a 5% level of significance
* statistically significant at a 10% level of significance
Source: Author's calculations in EViews 10

and fastest in Malta (83%). For Model 2,
convergence to the long-term equilibri-
um will be slowest in Spain (22%) and
fastest in Finland (51%).

5 CONCLUSION

The relationship between population
ageing and inflation in EMU countries
was examined using the ARDL approach.
The results showed that there is a nega-
tive relationship between the old de-
pendency ratio and inflation in the short
term. The results also showed that there
is a positive relationship between the old
dependency ratio and inflation in the
long term. Therefore, the hypothesis that
population ageing positively impacts
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inflation in the short and long term is par-
tially confirmed. What does this mean?

In the short term, the ageing popula-
tion reduces spending because older
people, mainly pensioners, have lower
incomes than the working-age popula-
tion, higher savings, and some expecta-
tions about unpredictable spending in
the future. They try to save more for an
unexpected longer life and the entirety
of their retirement. This is a precaution-
ary saving. In the short term, older indi-
viduals tend to adopt a more moderate
lifestyle than younger individuals. This is
why there is a short-term negative rela-
tionship between the ageing population
and inflation.

In the long run, as one can see, the
spending of the older generation is more
stable, with a tendency to rise compared
to previous generations (Life-cycle hy-
pothesis, Figure 1). Because of that, the
ageing population has a positive impact
on inflation in the long term.

The research results show that eco-
nomic policymakers should pay attention
to the effects of population ageing on
inflation and adopt appropriate meas-
ures and policies to mitigate the impact
of population ageing on inflation and the

https://doi.org/10.2298/STNV2102107R

country's economic development. These
measures and policies should be de-
signed to increase the volume of work-
ing-age and young populations through
employment incentives, family planning
policies, etc. A lower old dependency ra-
tio could reduce the inflation rate in the
long term. On the other hand, the work-
ing-age population (if they work) is a gen-
erator not only of demand and consump-
tion; this population is a generator of
supply, also. A higher supply of goods and
services could stabilise inflation in the
short and long term.

The problem of the ageing population
is bigger in developed countries than in
developing and least-developed coun-
tries. Because of that, policies that im-
prove the volume of younger people are
more important in these countries than
in others.

Future research into the problem area
should focus on developing and least de-
veloped countries. Furthermore, future
research should include a broader sample
of countries over a more extended peri-
od of time. The author also recommends
including more variables in the study to
capture the effects of real interest rates,
money supply, etc.
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APPENDIX
Table 3. The average Youth dependency ratio by EMU
Table 1. EMU membership country, 1970-2016
EMU country Membership year Country Mean Fertility Rate
Austria 1999 Austria 0.28
Belgium 1999 Belgium 0.29
Cyprus 2008 Cyprus 0.36
Germany 1999 Finland 0.29
Spain 1999 France 0.32
Finland 1999 Germany 0.25
France 1999 Greece 0.29
Greece 2001 Ireland 0.41
Ireland 1999 Italy 0.27
Italy 1999 Luxembourg 0.27
Luxembourg 1999 Malta 0.32
Malta 2008 Netherlands 0.30
Netherlands 1999 Portugal 0.31
Portugal 1999 Spain 0.30
Source: European Commission (2020) Source: Author's calculation in EViews 10

Table 2. The average Fertility rate by EMU country,

1970-2016
Country Mean Fertility Rate
Austria 1.55
Belgium 1.71
Cyprus 2.02
Finland 1.73
France 1.94
Germany 1.42
Greece 1.64
Ireland 2.42
Italy 1.52
Luxembourg 1.59
Malta 1.77
Netherlands 1.67
Portugal 1.79
Spain 1.69

Source: Author’s calculation in EViews 10
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Da li starenje stanovnisStva utice na inflaciju?

Sazetak

Savremeno drustvo karakterisu razliciti demografski procesi, poput stalnog smanjenja broja rodene dece
i starenja stanovnistva u razvijenim zemljama, Sto je posledica slozenih bioloskih, socioloskih, ekonomskih
i drugih faktora. Demografske promene u svetu predstavljaju jedan od najznacajnijih dugorocnih izazova
sa kojima ce se suociti sve zemlje na globalnom nivou, a koje ¢e imati ozbiljne posledice na ekonomiju i
inflaciju, c¢ijem proucavanju je posveéeno malo paznje, i u teorijskom i u empirijskom smislu. Najvazniji
pokazatelji promene demografske strukture stanovnistva su ocekivani zivotni vek i u¢esée stanovnistva

starijeg od 65 godina, pre svega zato sto je doslo do povecanja ocekivanog zZivotnog veka i povecanja stope

ucesca stanovnistva starog 65 i vise godina u ukupnoj populaciji u odnosu na prethodne periode. Shodno
znacaju koji starenje ima za socioloska i politicka kretanja, ali i za ekonomska kretanja, cilj rada je ispitivnje
uticaja starenja stanovnistva na inflaciju, na primeru zemalja Evropske monetarne unije (EMU). U radu su
koris¢eni podaci od 1970. do 2016. godine. Model zasnovan na autoregresivnom rasporedu docnji, odnos-
no ARDL (AutoRegressive Distributed Lag) model je koris¢en za ispitivanje kratkorocne i dugorocne veze
izmedu starenja stanovnistva i inflacije. Rezultati istrazivanja su pokazali negativnu vezu izmedu starenja
stanovnistva i inflacije u kratkom roku i pozitivnu vezu u dugom roku. Kratkoro¢no gledano, starenje stano-

vnistva smanjuje potrosnju jer stariji ljudi, uglavnom u penziji, imaju niza primanja od radno sposobnog
stanovnistva. Oni prilagodavaju svoju potrosnju trenutnom statusu, a takode ostvaruju i izvesnu Stednju

radi predostroznosti zbog neocekivnih dogadaja u buduénosti (precautionary saving). To je razlog zasto

postoji kratkoro¢ni negativni odnos izmedu starenja stanovnistva i inflacije, odnosno starenje stanovnistva

smanjuje inflaciju u kratkom roku. Dugorocno gledano, potrosnja stanovnistva je stabilna (hipoteza Zivot-
nog ciklusa, koja se odnosi na potrosnju/life-cycle hypothesis) sa tendencijom povecanja zbog medugener-

acijskog porasta produktivnosti, Sto upucuje na blagi rast potrosnje koji utic¢e na porast cena i inflaciju. Na

osnovu ovoga moze se zakljuciti da starenje, koje se manifestuje, pre svega kroz povecanje uceséa popu-

lacije iznad 65. godine u ukupnoj populaciji, dugorocno povecava cene i samim tim dovodi do inflacije.
Rezultati istrazivanja pokazuju da kreatori ekonomske politike treba da obrate paznju na efekte starenja
stanovnistva na inflaciju i usvoje odgovarajuc¢e mere i politike koje ¢e ublaziti uticaj starenja stanovnistva
na inflaciju i ekonomski razvoj. Ove mere i politike moraju da povecaju obim radno sposobnog i mladog

stanovnistva i podstaknu zaposljavanje. Manje ucesce starog stanovistva u populaciji moze da utice na

smanjenje inflacije u dugom roku. Takode, porast radno-sposobnog stanovnistva, koje je uz to i stvarno
zaposleno, generator je povecanja ponude, Sto moze dugoroc¢no da smanji inflaciju u jednoj ekonomiji.

Kljuéne redi:
starenje stanovnistva, inflacija, EMU zemlje, demografske promene, razvijene zemlje
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