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BITAUB AMHAMIKU OBCATIB HACEAEHHSA HA 3POCTAHHS BBII V IHAIT

The aim ofthe paper is to study the impact of population dynamics on gross domestic product GDP growth in
India. During last two decades India has been showing phenomenal economic development. One of its main
reasons is economic and social policy has been provided by government. Since 1990-s India has deregulated
several industries, has privatized many state-owned enterprises, and contributed to foreign direct investment.
The Indian middle class, that is almost a quarter of its total population amount, has been driving economic
growth in India. High level of education and English-speaking population in urban areas attract foreign
investments and provide fertile ground foran intensive development of the country's high-technology sector.

Economic views on the relationship of population and economic growth are divided into two areas: one
that argues that population growth contributes to the nation's economy by stimulating economic growth and
development, and the other argues that population growth may be detrimental to the nation's economy. Results
of this research are consistent with the first theory.

The study revealed that in 1961—2018 population dynamics (ages 15—64) was associated with GDP growth
(per capita) in India positively, and strength of the relationship was moderate that means there are many factors
push economic growth in India and population dynamics is only one of them. The Augmented Dickey-Fuller test
has been used to check population and GDP growth series to identify if they are stationary and can be used for
Granger causality test. It has shown that population and GDP growth series are stationary and Granger causality
test can be performed to identify the direction of causality for these series. Granger causality test has shown that
population dynamics Granger causes GDP growth in India. Correlation coefficient R=0,54 demonstrates that
population dynamics has been playing important but not a single role in stimulating economic development in
India. Therefore population dynamics can be effective driver of economic development of the state being combined
with other policy measures.

AO0CAIA>KeHHS IPHCBIYEHO BIIAHBY AHHAMIKH HaCeA€HHS Had eKOHOMIYHHH po3BHTOK IHAILL IIporsrom ocraH-
HIX ABOX A€CSITHAITb IHAISI AeMOHCTPYE (heHOMEHAaAbHHI eKOHOMIYHHH pO3BHTOK. OAHIEIO 3 HOro rOAOBHHX IIPH-
YHH € eKOHOMIYHA Ta COLiaAbHA MOAITHKA, IO TOBOAHAACT ypiAoM. ITounaawn 3 1990-x pokis, IHAIS Aepery-
AF0BaAa KilbKa raay3ed IpoMHCAOBOCTI, IPHBATH3YBala 0araTo Aep>KaBHHUX MIAIIPHEMCTB Td cpopMyBaaa CripH-
SITAHBI YMOBH AAS IPSIMHX IHO3eMHHX IHBecTHLIH. IHAIHCBKHI cepEeAHIH KAAC, IO CTAHOBHTH MAarJ>Ke YBepTh il
3araAbHOI KIABKOCTI HaCeAeHHS, CIIPHSIE eKOHOMIYHOMY 3POCTaHHI. Bucoknr piBeHb OCBITH Ta AHIAOMOBHE
HAaceAeHHS y MICBKHX paHOHax IMPHBAaOAIOIOTH IHO3eMHI IHBeCTHIII Ta 3a0e3I11e4yI0Th CIIPHITAHBE ITIATPDYHTSI
AAS IHT@eHCHBHOI'O PO3BHTKY CEKTOPY BHCOKHX T€XHOAOTIH B KPAiHI,

ITo3wunii eKOHOMICTIB IITOAO B3a€EMO3B 3Ky HACEeAEHHSA Td eKOHOMIYHOTO0 3DOCTaHHS PO3AINIIOTHCS 3araioM
Ha ABa HAIPSIMH: TOH, SKHH CTBEPAKYE, IO 30IAbIIEHHS YHCEABHOCTI HaCEeAEHHS CIIPHIE eKOHOMILI Halli, cTH-
MYAIOIOYH eKOHOMIYHE 3P0CTaHHA Td PO3BHTOK, & IHIIHH CTBEPAJKYE, IO 30IAbIIEHHST YHCEABHOCTI HaCceAeHHS
MoJKe 3ryOHO BINHBATH Ha €KOHOMIKY Halii. Pe3yAbTaTH I[bOro A0 CAIAK€HHS ITIATPHMYIOTh IIEPIIHH HAIPIM.

AocrirskeHHST IPoAeMOHCTPYBaao, mo B 1961—2018 pokax pAnHamika HaceieHHS (y Birfi 15—64 pokiB) B
IHAIi 6yA0 MO3HTHBHO OB I3aHO 31 3pocTaHHAM BBII (Ha Ayiny HaceAeHHs), & CTYIIHb HbOro 3B 'I3Ky OyB I0-
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MIpHHH, 1o 03HAaYae, mjo B IHAIi icHye 6araro gpakTopiB, IKi CTHMYAIOIOTh EKOHOMIYHE 3PDOCTaHHA, & AHHaAMIKa
YHCeAbHOCTI HACEeAEHHS € AHIlle OAHHM 3 HHX. Y pAMKax AOCAIA>KeHHS AAS ITIEPEBIPKH CTATHCTHYHHX PSIAIB YH-
CeABHOCTI HaceAeHHS Ta 3pocTaHHsA BBII 6yAo BHKopHuCTaHo AonoBHeHHH TecT Aikki-Dyaiepa (ADF), ujo6 Bu-
3HAYHUTH, YH € BOHH CTalIOHAPHHUMH Ta YU MOJKYTb OYyTH BHKOPHCTaHI AASI TeCTy NpuYHHHOCTI I pedHAKepa.
ADF ripoAeMOHCTPYBAaB, Ij0 PIAH YHCEABHOCTI HaceAeHH 1a 3pocTaHHA BBII € craffioHapHHMH, I TeCT IPHYHH-
HocTi I'perdiHAKepa Moske Oy TH ITPOBEAECHHH AN BHABAECHHS HAIPSIMKY IPHYHHHOCTI ix 3B '93Ky. TecT mpuanH-
Hocri I'perdHA Kepa IpoAeMOHCTPYBAs, 1o AHHaMIKa HaceAeHHS € I peHAKep-rIpuIHHOR 3pocTaHHSI BBIT B IHAIL
Koegigiear kopeasnii R=0,54 AeMOHCTPYE, 1jo AHHAMIKa HaceAeHHA BIAITPA€ BaXXAHBY, dAe Ha OAHOOCIOHY pPOAb
Y CTHMYAFOBaHHI éKOHOMIYHOIo po3BHTKY IHAIL. TaKuM YHHOM [IO3HTHBHA AHHAMIKA YHCEABHOCTI HACeAE€HHS
MosKe OyTH eq)eKTHBHHM PYIIIEM eKOHOMIYHOIO PO3BHTKY A€D)KaBH, ITIOEAHYIOYHCH 3 IHIITHMH 3aX 0AaMH €KOHO-

MIYHOI MOAITHKH.

Key words: population, economic growth, gross domestic product, correlation, causality, India.
Kn10406i ca06a: nacerenns, exonomiune 3pocmanns, 6ar06uti Buympiwnin npodyxm, KOpeasyis, npusunno-1Ha-

cai0x061 36' a3xu, India.

INTRODUCTION

The relationship between population dynamics and
economic growth is controversial. Population structure and
dynamics can both affect and be affected by economic
development of a country. Fast population growth in low-
income countries may slow down their development while
slow population growth in high-income countries may cause
economic and social problems. In general, growing
economies need growing populations, increasing the supply
of both workers and consumers, although the precise nature
of this relationship is of course complex and variable. But
very strong population growth helps to explain why GDP
per capita, and therefore living standards, continue to
stagnate — although it may be that aggregate GDP growth
Evc])uld have been even lower without population growth.

1].

India is one of modern economic miracles demonstrating
high economic growth over past twenty years. In the first
three decades after independence in 1947, the economy was
known for its steady rate of growth of 3,5 percent[3]. After
three postindependence decades of meager progress, the
country's economy grew at 6 percent a year from 1980 to
2002 and at 7.5 percent a year from 2002 to 2006 — making
it one of the world's best-performing economies for a
quarter century [4]. Since then its growth annual rate
repeatedly reached 6% (and once even 7%) per year [2] (see
Fig. 1). Now India is the world's fourth-largest economy
[5%. It is one of the world's fastest-growing economies-
accounting for about 15 percent of global growth [6]. So-
called Mumbai consensus has become exemplary model for
developing countries looking for effective measures able to
trigger economic growth. Although its economic growth
has %)een slowing down in recent years, Indian economic

rowth model being focused on its domestic market could
%e avaluable lesson for other countries Ukraine included.

ANALYSIS OF RECENT RESEARCHES
AND PAPERS

The paper is focused on the case of economic develop-
ment in India. Number of researches [7; 4; 8; 9; 1] prove
that economic development in India related to its focus on
domestic market, growing consumption and middle class
Indians. The relationship between population dynamics and
economic development has long been of interest by
researches across tfle world. Economists are torn between
two theories; one that states population increase and growth
help a nation's economy by stimulating economic growth
andp development and another that bases on Robert Malthus'
findings. Malthus states that population increase is
detrimental to a nation's economy due to a variety of prob-
lems caused by the growth [10].

Number of studies contribute to the first theory, statin
that in certain circumstances population growth can pus
economic development of the state. Andrew Gamble states
that the remarkable success of Western economies in the

ast 200 years is associated with strong population growth
111]. Thomas Piketty [12] indicates that "...growth always
includes a purely demographic component and a purely
economic component". gnalysts Atanda A.A., Aminu S.B.
and Alimi O.Y.[13] investigated the relationship between
population growth and per capita income in a set of
developing and develope(f countries. The trend analysis
revealed that fertility rate, crude death rate, birth rate,
mortality rate, and life expectancy are the major
determinants of rapid population growth rate, while youth
dependency ratio of young people below age 15 has also
been attributed as one of the leading causes of population
growth and growth threat in developing countries [13].
Yanwei Zhang and Hualin Xie performed investigation of
the relationship in China and the results show that there is
a long-term equilibrium relationship among urban
fxp]ansion, economic development and population growth

14].

SETTING OBJECTIVES
The influence of population dynamics on economic
growth is controversial. Study is performed to analyze the
effect of population dynamics on GDP growth in India, to
Lndicate the factors that have been driving Indian economic
oom.

METHODOLOGY

In the study the Augmented Dickey-Fuller (ADF) test
has been used to identify stationary series, the Pearson's
correlation test has been used to analyze the relationshi
between population dynamics (ages 15—64) and GD
growth (per capita) in India. Granger causality test has been
used to study the causation in these associations.
Calculations have been performed by means of Microsoft
Excel and Eviews. Data has been collected from World Data
Atlas "Knoema" for the period 1961— 2018.

RESEARCH RESULTS

A variety of factors play into the models that depict
India's growing economy. Population dynamics is one of
them. India has a mixed economy. Half of India's workers
rely on agriculture. One-third of its workers are employed
by the services industry, which contributes two-thirds of
India’s output. The productivity of this segment is made
possible by India's shift toward a market economy. Since
the 1990s, India has deregulated several industries, has
privatized many state-owned enterprises, and opened doors
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Fig.1. Population and GDP growth dynamics in India

Source: developed by author on the basis of [2].

to foreign direct investments [5]. English is one of India's
official subsidiary languages. This, combined with the high
level of education and comparatively low wages, attracts
U.S. technology and call centers to India. India has a young
and growing youth population, and about two-thirds of the
tota%population is of working age (between 15 and 64) [6].
The Indian middle class is almost 250 million people — a
quarter of its total population amount. K. Amadeo in her
research paper states that Indian middle class will continue
to drive India's consumer spending and economic growth
[5]- Rohan Kothare has also stated that India has become
one of the world's fastest growing economies primarily due
to the rise in population growth creating a positive effect
on its long run economic growth. Due to the risin
population a large labor force is thus created. Throug
Indian fiscal policies, India was able to spend money on
education to instruct the youth and adults, in order to help
them play a productive role in India's economy [13]. Indian
experience shows that the promise of a good outcome is
greater when countries not only support foreign direct
investments but also are able to invest in themselves.

Results of this research are consistent with previous
studies results. Correlation analysis of the relationship
between population dynamics and GDP growth in India has
brought the following results (see table 1). Correlation
coefficient value reaches the highest degree if lad=0 and
decreases as lag increases. The study revealed thatin 1961—
2018 population dynamics (ages 15—64) was associated with
GDP growth (per capita) in India positively that means
population growth is accompanied with GDP per capita
growth. Association strength in all cases studied is moderate
that means there are many factors push economic growth
in India and population dynamics is only one of them.

Granger causality test can prove if GDP growth is
followed by population dynamics or vice versa, but it
provides reliaﬁle results if only series are stationary. In the
research the Augmented Dickey-Fuller (ADF) test has been
used to check population and GDP growth series to identify
if they are stationary. The Augmented Dickey Fuller Test
(ADF) is unit root test for stationarity. Unit roots can cause
unpredictable results in time series analysis that's why the
analysis has been performed to be sure that the null
hypothesis has been rejected (the null hypothesis for this
test is that there is a unit root). According to ADF
methodology p-value of less than 57 means that there is a
unitroot. Calculations results of ADF-test are following: p-
value = 6 that allows to assume that there no unit root. 'Fo
make sure t-statistic has been compared with a tabulated
critical value: tcritical=2.89, tcalculated=8.7172, therefore
teritical<tcalculated. This result means that population and
GDP growth series are stationary and Granger causality test can
be performed to identify the causality direction of these series.

Table 1. Results of correlation analysis of relationship
between population dynamics and GDP growth in India

Correlation | Interpretation of correlation coefficient
Lag coefficient value
value Interval Association strength
0 0.5411 0.5<0.5411<0.7 | moderate
1 year |0.534358 0.5<0.534358<0.7 | moderate
2 years [0.523961 0.5<0.523961<0.7 | moderate
3 years |0.504595 0.5<0.504595<0.7 | moderate

Source: calculations have been performed by the author on the
basis of [2].

Table 2. Pairwise Granger Causality Tests

Iiltllll;t;r Oﬁs;l‘t);ri;fs Null Hypothesis F-statistic | Probability

1 year |57 PD does not Granger |21.7016 2E-05
cause GDP
GDP does not 0.03366 0.8551
Granger cause PD

2year |56 PD does not Granger | 11.8280 6.E-05
cause GDP
GDP does not 0.25526 0.7757
Granger cause PD

3year |55 PD does not Granger |6.8167 0.0006
cause GDP
GDP does not 0.39686 0.7558
Granger cause PD

Source: calculations have been performed by the author on the basis of [2].
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Granger causality test for the period 1961—2018 re-
vealed that population dynamics (PB) Granger causes GDP
growth. But the bigger the number of lags the smaller
magnitude of F-statistics becomes and the magnitude of
probability also grows (see Table 1). In the table 2 the results
show that first null hypothesis can be rejected therefore
population dynamics (PD) Granger causes GDP growth.
Another null hypothesis cannot be rejected. According to
Granger causality test methodology if p-value of less than
0,05 means that null hypothesis can be rejected. In the
research pcalculated<pcritical therefore null hypothesis can
be also rejected usin%)this test and population dynamics
Granger causes GDP growth. Therefore population
dynamics can be effective driver of economic d%velopment
of the state being combined with other policy measures.
Results of this research are consistent with previous
studies results. Correlation coefficient R=0,54 demonstrates
that population dynamics played important butnot a single
role in economic development in India. Granger analysis
results confirm that GDP growth follows population increase.

CONCLUSIONS

During last two decades India has been showing phe-
nomenal economic development. One of its main reasons is
economic and social policy has been provided by government.
Since 1990-s India Eas eregulateg several ingustries, has
Frivatized many state-owned enterprises, and contributed to

oreign direct investments. The Indian middle class, that is

almost a quarter of its total population amount, has been
driving economic growth in India. High level of education
and English-speaking population in urban areas attract
foreign investments and provide fertile ground for an intensive
development of the country's high-technology sector.

The novelty of the paper lies in the following. The study
revealed thatin 1961—2018 population dynamics (ages 15—
64) was associated with GDP growth (per capita) in India
positively, and the level of the relationship was moderate
that means there are many factors stimulating economic
growth in India and population dynamics is only one of them.
Within the research the Augmented Dickey-Fuller has been
used to check population and GDP growth series to identify
ifthey are stationary and can be used for Granger causality
test. It has shown that population and GDP growth series
are stationary and Granger causality test can be performed
to identify the causality direction of these series.

Granger causality test has shown that population
dynamics Granger causes GDP growth in India. Correlation
coefficient R=0,54 demonstrates that population dynamics
played important but not a single role in economic
development in India. Therefore positive population
dynamics can be effective driver of economic development
of the state being combined with other policy measures.
India's experience could be a valuable lesson for other
developing countries Ukraine included. The following

studies wil% be focused on the other factors that influence
GDP growth in India.
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