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Abstract

The present study aims at analyzing the impact of demographic changes on sources of
economic growth, namely, physical capital, human capital and TFP growth for African
and Asian regions for the time span 1960-2017. Demographic changes have emerged as
one of the important determinants of economic growth of a country. In this respect, the
African and Asian regions present an interesting comparative case with successful and
slow demographic transition respectively. The growth rate of population in the Asian
region is decreasing while it remained constant in the African region over the last fifty
years. Dynamic Panel System GMM estimation technique is used and four different
demographic variables namely, population growth rate, fertility rate, old age dependency
ratio and young age dependency ratio are used for analyzing the impact of demographic
changes on aforementioned sources of economic growth. Results support the negative
impact of demographic changes on sources of economic growth; however, the size of
impact is different for each proxy of demographic change and with respect to different
sources of growth. The impact of demographic variable is higher for Asian countries
thanfor the African countries, which support the demographic dividend argument for the
Asian countries.

Keywords: Demographic Dividend, TFP Growth, Human Capital,
Dynamic panel System GMM, Demographic age structure
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1. INTRODUCTION

During the last three centuries the population of the world has accelerated rapidly
and the world population has reached to 7.6 billion in 2018 (World Bank, 2018).
Furthermore, over time, not only the population growth has increased but there is
also an immense change in the population age structure. These population
changes are not only affecting the social structure of the human society but also
have brought changes into the economic system. Economists have also concluded
that demographic factors are likewise critical in explaining economic growth. As,
Kelley and Schmidt (2005, pp. 277) stated “What has changed with the evolution
of modeling in the 1990s is a clearer interpretation of the channels and sizes of
demographic changes on the economy”.

*Authors are respectively MPhil Graduate and Assistant Professors in Department of Economics,
Fatima Jinnah Women University, The Mall Rawalpindi, Pakistan. The paper is based on the M.
Phil thesis of the first author (Email of corresponding author: faiza.fjiwu@gmail.com).
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To begin with, Adam Smith (1776) was the first one to relate the economic
growth with the division of labor. However, the field of demographics emerged
with Malthus (1798, pp.4), according to Malthus “Population, when unchecked,
increase in a geometrical ratio, subsistence only increase in an arithmetical
ratio”. Few earlier studies about demographics were made by Graunt (1662),
Price (1771) and Morgan (1838) respectively (Kreager, 1988).Later on Solow
(1956)and Swan (1956) in their neoclassical growth model rendered population
growth important for explaining economic growth.2

The opinion of economists about the impact of population changes on economic
growth is divided into three different dimensions. First is the pessimistic view,
which is linked with Malthus (1798). Higher population is believed to distresses
the economy by affecting the behavior of savings and investment together with
putting more pressure on balance of payment and infrastructural facilities (Bloom
et al., 2001). However, after 1980s, the optimistic views about impact of
population were famous (Bloom et al., 2001). Economists as Kuznets (1967) and
Simon (1981) consider the increase in population beneficial for the economy due
to economies of scale and increase in human capital stock. Conversely, in recent
years, some economists also concluded that by controlling other variables there
is little impact of population on economic growth which gave rise to the third
view about the impact of population that is neutralism. They neglect the
importance of demographic changes in world’s economic development.

However, aforementioned literature on the relationship between population and
income growth has overlooked a noteworthy feature of changing age structure of
population. Despite having parallel population growth rates, age structures of
different countries can be different subsequently having varying impacts on
income/economic growth (Bloom et al., 2001). Countries with relatively more
old and young age populations may experience lower economic growth as
compared to, countries with a high proportion of working age population.
Difference in population age structures is ensued from varying fertility and
mortality rates over time that can additionally be linked to the demographic
transition of countries. Presently, majority of the developing countries in the
world are characterized by declining mortality and fertility rates, which can result
in increasing percentage of working age population in total population (Batini et
al., 2006). This may create an opportunity of demographic dividend for these
developing countries given that countries are directing their policies for
improving the education, health and employment opportunities of the young
population (Bloom et al., 2001; Bloom and Finlay, 2009). Demographic dividend
can enhance economic growth of a country through increases in physical capital,
human capital and productivity. It is worth mentioning that the East Asian growth
miracle can also partly be attributed to demographic dividend (Bloom and
Williamson, 1998).

2According to the neoclassical growth model increase in population results in economic stagnation.
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The topic of demographics is more important in the labor-surplus countries. Due
to high birth rates, these countries are having natural advantage in the form of
surplus labor. However, by providing better education, these human resources
can be converted into human capital. In this context, the comparative analysis of
demographic changes for the African and Asian regions is very interesting due to
differences in the demographic situation of both regions. According to the recent
estimates, 60 percent of the world population lives in Asia and the second largest
contributor in the world population is Africa with its share of 16 percent. In 1950s
the demographic situation of both regions was similar but later the population
growth rate and age dependency ratios have been showing a declining trend for
Asia and not for the Africa (UN, 2015). To begin with, Figure 1 shows the
population growth for Asian and African regions for the time period 1960-2017.
The trends are illustrating relatively sharp decrease of population growth for
Asian countries and with some fluctuations, approximately a constant trend for
African countries.

Besides population growth, Figure 2 depicts the age dependency ratios for
African and Asian regions. In 1960, the dependency ratio in Africa was 84.5 and
in Asia it was 80.2. However, since the late 1970s, the age dependency ratio for
Asian countries showed decreasing trend. However, in African region
dependency ratio kept on increasing until 1990s and afterwards it shows sluggish
decrease. Resultantly in recent years, huge difference between the dependency
ratios of both regions can be observed with the value for Africa being 78.6% and
for Asia it is 50.5% in 2015. Likewise, trends of fertility rates in Figure 3 show
contrasting picture for two regions. Total fertility rate (TFR) for Asia has been
sharply decreasing since early 1970s but for Africa it started declining slowly
during and after 1980s. Therefore, recently the TFR is 4.5 in Africa and 2.5 in
Asia.

Figure 1: Population Growth Rate in Asia and Africa
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Over the course of time, various demographic variables have been considered
important in their impact on economic growth. Initially, the literature has only
focused on population size, however later the researchers have diverted their
focus from population size to population age distribution (Bloom et al., 2001).
These changing population age structures are because of varying fertility and
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mortality rates over time, which may further be linked to the demographic
transition of countries. A great number of studies have analyzed the impact of
demographic age structures on economic growth. Nevertheless, it is worth noting
that demographic variables affect economic growth through its various sources
namely, physical capital, human capital and total factor productivity (TFP).
However, most of the literature has pondered upon the relationship between
demographics and economic growth but there are quite a few studies on the
impact of demographic variables on sources of economic growth. It is imperative
to study the socio-economic impact of changes in demographics on the sources
of economic growth.

Figure 3: Total Fertility Rate for Asia and Africa
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Figure 2: Total Age Dependency Ratios in Asia and Africa
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A voluminous amount of literature has analyzed the direct impact of different
demographic change indicators on economic growth. However, the impact of
demographic changes on economic growth is not only direct but also conditional
on various channels such as physical capital, employment and human capital. It
is therefore important to analyze how and to what extent the impact of
demographic changes on economic growth varies through these channels. In this
respect, the African and Asian regions present an interesting comparative case
with successful and slow demographic transition respectively. The growth rate of
population in the Asian region is decreasing while it remained constant in African
region over the last fifty years. As mentioned above, demographic situation of
both regions was quite similar in 1950s but later the population growth rate and
age dependency ratios have been showing a declining trend for Asia and not for
the Africa (UN, 2015)
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The study is unique in its attempt to analyze the impact of demographic changes
on sources of economic growth for African and Asian countries. Determinants of
three sources of economic growth, namely, physical capital, human capital and
TFP are being analyzed for the sample of African and Asian countries for this
purpose. The rest of the study is organized as follows. Section 2 presents a
comprehensive review of existing theoretical and empirical literature. Section 3
discusses the methodology used and the data. Results and discussions are
presented in Section 4 and finally section 5 concludes the paper with few policy
recommendations.

2. LITERATURE REVIEW

In the economic growth literature specifically, in the growth accounting
exercises, human capital, physical capital and total factor productivity (TFP) are
considered as basic sources of economic growth. It is imperative to look at the
impact of demographic changes on these sources of economic growth. To begin
with the relationship between demographic changes and TFP, according to some
theories, population growth results in increasing the size of the market which can
lead to economies of scale and hence a positive impact on TFP(Simon, 1992;
Kremer, 1993). However, Prskawetz et al. (2007) explains that increased
population growth decreases the level of savings and there will be less investment
in research and development, which consequently cause low TFP growth (Turner,
2009).There are a variety of theoretical models explaining the relationship
between demographics and TFP. Kremer (1993) build a model integrating
technology with population growth and predicted a positive relationship between
the rate of technological progress and population growth.® Recently, Mehmood
and Azim (2014) have argued in Demo-Tech-TFP model, that improved
demographic features and human development index can enhance the
relationship between information technology and TFP.

Few of the empirical studies on the relationship between age structure and TFP
are contributed by Bernanke and Gurkayank (2002), Kogel (2003) and Park and
Shin (2012). Bernanke and Gurkayank (2002), Kogel (2003) and Park and Shin
(2012) concluded negative impact of age dependency ratios on TFP while, Feyrer
(2007), reported a positive relationship between working age population and
aggregate productivity. Further, findings of the Werding (2008) showed that the
contribution of old age and young age groups is comparatively less than the
contribution of working age population in the productivity growth of the world
countries. In contrast to the above mentioned panel studies, 1zmirlioglu (2008)
examined the relationship between age structure and economic growth through
the channel of technological progress using the data of United States and
indicated that in the long run speedy growth of TFP can result from high
population growth.

3In his model Lee (1988) had explained the relationship between demographics and TFP growth.
Kremer (1993) model was also based on Lee’s (1988) model.
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One of the key mechanisms relating demographic changes with economic growth
is physical capital (Haldar and Mallik, 2010; Bassanini and Scarpetta, 2001).
Neoclassical theory believes that the main effect of population growth on
economy transfers through bringing changes into capital intensity (Prskawetzet
al., 2007).Quite a number of studies have used life cycle models for illustrating
the relationship between age and investment, which shows that the investors’
decision about portfolio investment usually change with their age (Goyal,
2004).*According to the life cycle investment model, younger and older people
are expected to invest less and investment by the middle age people is relatively
high (Goyal, 2004; Schultz, 2005).Additionally, Bakshi and Chen (1994) relates
equity investment with population age and argued that at different stages of life-
cycle, an investor’s investment needs in terms of type of assets to hold are
different. Moreover, according to the life-cycle risk aversion hypothesis, older
people get more risk averse with the time and invest more in equities.

Finally, the relationship between savings and population growth is also described
by two effects, i.e., dependency effect and growth effect. According to the former,
decrease in the fertility rate decreases the households’ overall expenditures and
resultant increase in savings. While, according to the latter, when population is
growing rapidly, it initially results in increasing the young age population.
Afterwards it increases the working age population and working age population
intends to save more as compared to the old age group. Hence, concluding a
positive relationship between population dynamics and investment (Prskawetzet
al., 2007).

There are relatively few studies on the impact of demographic variables on
physical capital. Goyal (2004) while analyzing the relationship between age
structure of the population and stock market outflows and stock returns for USA
supports the life cycle model and indicate that outflow from the capital market is
positively related with the changes in old age population and negatively related
with the fraction of middle age population. Similarly, Batini et al. (2006)
concluded that changes in population have significant impact on private
investment through bringing changes in both the marginal product of capital and
the consumption (savings) decisions. However, according to Bosworth and
Chodorow-Reich (2006), the impact of demographic changes on savings and
investment is not robust. Another study by Asongu (2015)revealed a significant
relationship between investment and population for the long-run but not for the
short-run.

Demographic variables are believed to have strong impact on the level of human
capital. Initially, Robertson (2002) attempted to analyze the impact of
demographic shocks on human capital by using Uzawa-Lucas model. The study
has shown that any unanticipated increase in unskilled labour due to any
demographic shock or a permanent decrease in unskilled labour will result in

4 See the study of Bergantino (1998)
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reducing the investment in human capital.> Moreover, according to human capital
theory, the age structure can bring changes in life cycle human capital by
affecting the earnings and resultantly, the level of labor supply over a lifetime
(Malmberg, 1994).Similarly, demographic variables can also effect the
investment in human capital since larger families have fewer resources per child.
Moreover, population aging diverts more resources from education to healthcare
and older people have lesser time to enjoy the output of the training and education
(Picchio et al., 2018).

The impact of demographic changes on factor accumulation has been analyzed
by Pritchett (1999) who reported a weak and positive impact of demographic
changes on human capital but no impact on physical capital per worker. The study
of Ludwig et al. (2012) for US economy concluded that demographic change can
affect the welfare of the society through increase in wages, declines in rates of
return (on in capital) and changes in pension contributions and benefits.
Moreover, analysis by Fertig et al.(2009) from Germany supported a negative
effect of increase in relative cohort size on educational accomplishments of males
and females.

Few of the researchers such as Lee and Mason (2010) and Fougere et al. (2009)
have used the overlapping generations (OLG) models for evaluating the link
between demographic changes and human capital. Lee and Mason (2010) have
shown that low fertility rate will increase the per capita intensity of capital
accumulation and countries with lower fertility rates have higher expenditures on
human capital per child. On the other hand, Fougere et al. (2009)reported that
after 1980s population ageing induces youngsters to invest more on education
when they are young. However, initially when youngsters are spending more time
for education instead of labor market, the economy has to face the cost for
population aging, but later on when youngsters are able to provide more skilled
labor then the cost of population aging will decrease.

3. METHODOLOGY AND DATA

Given these viewpoints, the aim of the study is to analyze the unexplored aspect
of demo-economic relationship i.e. to examine the comparative impact of
demographic variables on three sources of economic growth, namely, physical
capital, human capital and TFP.

In order to estimate the impact of population dynamics on sources of economic
growth, growth accounting technique is the baseline specification of the study.
Growth accounting technique provides a breakdown of observed economic
growth into components related with changes in factor inputs and a residual
comprises of technological progress and other elements named as TFP. Writing
the general production function as:

5Demographic shock means a sudden increase in population growth or labour force increase due to
migration.
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Yt = At f (Kt,Ht) (1)

In equation (1), Y:shows the aggregate output, K;is the stock of physical capital,
H. is the augmented human capital and the level of technology is represented by
A.

Differentiating equation (1) with respect to time and solving yields:
Y A K H )

o, and «,, show the shares of physical and human capital in the total output,
respectively.

Based on equation (2), three independent models i.e. determinants of TFP, human
capital and physical capital are estimated. The framework adapted for the analysis
is based on different empirical studies especially Pritchett (1999), Kogel (2003)
andPark and Shin (2012). Empirical models are given below:

Kit = bOi + bl Kir—l + bZDI/it + bSYIr + b4PRir + bSFDiz + bGHKir
+b7GQt + bSIRit + bQD Vit *Di + mlit (3)

HKG = 70 + 7HK 1 + B, DV + 75 PX5 + 7, PRy + 75Y + 75 FDI,
+77DVi * Dy + a1 (4)

TFF, = ay, + aTFF,, + b,DV, + &HK, +a,RER, + a;F'DI, + a,T0,
+a, DV, * D, + m,

®)

Where ‘i’ stands forthe cross sections (48 African and 37 Asian countries) and‘t’
stands for the time period (1960-2013).TFP,is Total Factor Productivity growth
(annual percentage);DV;:represents specific demographic variables, young age
dependency ratio, old age dependency ratio, population growth rate (annual %),
total fertility rate (number of births per woman);K;.indicates gross fixed capital
formation (% of GDP);TO;, is trade openness (trade as % of GDP); HK;.is used
forhuman capital per person; Yi;shows GDP growth rate (annual %);
FDI;indicates foreign direct investment net inflows (as % of GDP); IR;;
represents real interest rate (%); PR;iindicates personal remittances received (%
of GDP); FDyis financialdevelopment (taken as M, as % of
GDP); RER;;represents real exchange rate;GC;;is government consumption
expenditures (% of GDP); PX;;is public expenditure on education, total (% of
government expenditures); DV;:D; indicates the interaction term of specific
demographic variable and dummy of region (Asia=1 and Africa=0); p; are error

terms of above models.
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By following the existing literature demographic variables usedin the study are
old age dependency ratio, young age dependency ratio(Kelley and Schmidt,
2005and Park and Shin, 2012), population growth rate(Bloom and Williamson,
1998), Azomahou and Mishra (2008) among others)and fertility rate(Lee and De
Gregorio, 2003) and Barro, 1998& 2003).

The sample of the study is based on a panel of 49 African countries and 37 Asian
countries for the period 1960-2017. The major data source is World Development
Indicators by the World Bank. However, data for some variables is also retrieved
from Penn World Tables (PWT) 8.0.For this study the TFP growth is calculated
by using growth accounting method mentioned above.

The models presented above represent dynamic panel equations with endogenous
regressors.It is worth noting that few existing studies in the literature take into
account the important aspect of dynamic panel modeling.®In the recent time with
the easy accessibility to data for big panels, economists are more interested in
evaluating the long run growth which consequently needs the use of dynamic
panel models. Moreover, GMM is more appropriate for panel data studies where
number of cross-sections is more than number of time-periods (N>T). Recently,
estimation techniques as the first difference GMM and system GMM methods
have got more importance in panel data studies [Hoffleret al.(2001)]. For the
reason that these techniques not only bring the solution of the endogeneity but
also control the country-specific factors [Levine et al.(2000)]. Therefore,
dynamic panel system GMM estimation technique by Arrellano and Bover (1995)
and Blundell and Bond (1998) is used for separate estimation of each equation.
One of the important advantages of GMM is that in dynamic GMM techniques
the lagged variables and difference variables which are not related to the error
term are utilized as instruments [Roodman (2009)].

4. RESULTS AND DISCUSSIONS

This section deals with the discussion of the estimated models. Each model of the
study is estimated with different indicators of demographics, separately, to avoid
the problem of multicollinearity and to separately analyze the impact of each
demographic variable on the sources of economic growth. For the comparison of
results across regions, the interaction term of region and eachdemographic
variable is also included in all these equations.

4.1. Physical Capital Impact of Demographics

Results regarding the impact of selected demographic variables on physical
capital are reported in Tablel.All demographic variables used in the model of

5The existing literature on demographics and the sources of growth employed different estimation
techniques including Generalized Least Square, 2 Stage Least Square (2SLS), 3 Stage Least Square
(3SLS), Vector Auto Regression (VAR), ARDL and Logit model etc.
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physical capital are statistically significant. Starting with population growth,
Table 1 shows that increase in the population growth results in a reduction in
investment. It is believed that with the increase in population, households have to
spend more on consumption and save less that would result in fewer funds for
investment. Similarly, according to the investment-diversion effect, the high
population growth strongly diverts the public and personal investments from
growth-oriented projects to social security projects (Bloom, et al. 2001; Park and
Shin, 2012).

The next focused demographic variables are dependency ratios. Both young and
old age dependency ratios have an adverse impact on physical capital. According
to the life cycle theory, the decisions related to the saving and investment differs
with respect to different stages of life. Older people have fewer incentives to save
and younger people do not have income to save. So generally, younger and older
people save less as compared to the working age population. Moreover, an
increase in overall dependency ratio leads to a decrease in the savings of working
age population (Kogel, 2003).

In addition, the coefficients of old age dependency ratio (0.498) and young age
dependency ratio (0.060) are showing that the impact of old age dependency ratio
is stronger on physical capital as compared to young age dependency ratio. Due
to increase in the older population, government has to incur high expenditures on
healthcare, housing, social security and pension allowances of older population
which is adversely effecting investment.

In order to discuss the regional differences for the impact of demographics, an
interaction term of region dummy with each indicator of demographic variable is
introduced. This interaction term helps in identifying whether the demographics
have different impact on the sources of growth in both regions. Since our dummy
is constructed with a value one to Asia, therefore, the impact of each demographic
variable for Asia is computed by summing up the direct impact of each
demographic indicator and the interaction term. Whereas, the impact for Africa
is obtained by looking into the direct impact of each indictor, only.

For physical capital model, the interaction term of population growth, and both
types of dependency ratios with regional dummy appears as positive. In
particular, the size of interaction term for population growth is quite high. By
combining the direct and interaction impact, we observe that the population
impact is positive for Asia while it is negative for Africa( p, ).

The overall impact of dependency ratio, by combining the direct and interaction
impact, appears negative for Asia. However, the size of the adverse impact is less
for Asia than Africa. In addition, the adverse impact of ODR is higher in both
regions as compared to the impact of YDR. A major component of Asian
economic success is investment in physical assets, which largely came from
domestic savings. As from above mentioned trends of demographic variables, it
can be observed that the population growth rate and young age dependency ratio
are decreasing at a higher rate in Asian region as compared to the African region.
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From the said trends, it is evident that the age structure of the Asian region is
favorable for high savings and investment ratios. This enables Asian people to
save and invest more. Moreover, lack of skilled labour, infrastructure and
conducive investment climate are few reasons for lesser investment in Africa.

Table 1. Physical Capital Impact of Demographics

POP YADR OADR
@ (b) ()
c 3.699* 8.684* 4.379%
(2.74) (1.99) (2.53)
-0.545 -1.831 -0.280
G (-111) (-1.28) (-0.46)
0.132* 0.133%* 0.123*
GDPGie (2.51) (2.70) (2.40)
0.862*** 0.845%** 0.861%**
GFChis (21.29) (20.03) (20.01)
FD: -0.010 -0.012 -0.004
¢ (-1.28) (-162) (-0.34)
IR -0.103* -0.106* 0.094*
‘ (-232) (-2.66) (-2.46)
GC; 0.099 * 0.150* 0.101*
° (1.84) (2.30) (1.95)
PR, 0.030 0.041* 0.051*
‘ (1.22) (2.04) (2.00)
-0.695*
POP, Cro0 . ]
1.321*
POP, D, e ) ]
-0.060*
DRy ) (-1.91) -
0.040*
YDR,,D; - 4 ]
-0.498*
0D ] ) (-1.88)
0.404*
OPRicb ) ) 2.12)
Diagnostics
Hansen test of over
identified restriction 0571 0.526 0.538
AR(2) test 0.685 0.671 0.666

Notes: The estimation is done using System GMM. Regressions, of columns a, b and c are estimated
with three variables of demographic changes, population growth, old age and young age
dependency ratio, respectively.t statistics of the respective coefficients are mentioned in ().
Significance level at 1%, 5% and 10% denoted by ***, ** and * respectively, p values of Hansen
test and the tests of the AR(2) are also reported. where: Hansen test: (Ho=all instruments are
valid), Arellano-Bond test for AR(2): (Ho= no Autocorrelation)
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Moving towards other regressors in the model, the findingsshow a statistically
significant impact of K;,_,0n current physical capital (K;;) which implies that
current level of physical investment shows persistence with respect to its previous
level. The coefficient of GDP growth, in all three equations of the physical
capital, is positive and significant. The accelerator theory of investment also
advocates the positive impact of GDP growth on investment. The basic theoretical
determinant of investment and a policy variable i.e. interest rate, is also
statistically significant in all equations, and is negatively affecting the investment
level in sample countries.Since, interest rate is the cost of borrowing money, so
with the increase in cost of investment,the overall investment level will decrease
(Greene and Villanueva,1991).

Personal remittances are appeared statistically significant in column b and c. The
results show that 1 percent increase in the remittances will increase physical
capital. There is evidence that the remittance receiving households usually tend
to save and invest more as compared to the other households (Bjuggren et al.,
2010). Another variable included in the model of physical capital is government
consumption expenditures,GC;; results show a positive impact of the government
expenditures on investment. Through multiplier effect of demand, an increase in
the government spending can result in stimulating the investment (Chinweoke et
al.,2014).

4.2. Human Capital Impact of Demographics

Table 2 presents the results for the determinants of human capital in columns a,
b, ¢ and d.Keeping in view the significance of the fertility rate for human capital,
it is used as an additional demographic variable in the model of human capital.

The results show that population growth rate is affecting human capital
negatively. Higher population leads to low per capita income that reduces
education expenditures and results in low education level in developing countries.
Furthermore, higher population growth rate can also become a constraint in
improving the education facilities in the developing countries and further leads
to low level of education in these countries (Rosenzweig, 1987; Pritchett, 1999;
Prskawetz et al., 2007).

As far as the impact of age structure of population on human capital is concerned
young age dependency ratio and old age dependency ratio, YDR;; ,and ODR;; are
affecting the human capital negatively with the coefficient values of 0.004 and
0.120, respectively. The negative sign of the young age dependency ratio is
unconventional, because it is generally perceived that youngsters are having more
incentives to get education then older people. The negative relationship between
young age dependency ratio and human capital is based on the fact that
youngsters are unable to take decision about their education due to financial
constraints. Secondly, if unemployment rate is higher in the country then it is a
disincentive for youngsters to get education (Fougere and Mérett, 1999). Thirdly,
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both Asian and African regions do not have enough resources to provide
education facilities to the growing younger population (Bound and Turner, 2002).

Table 2. Human Capital Impact of Demographics

POP FRT YADR OADR
(@) (b) (© (d)
c 0.106 0.263 0.607 0.847
(0.78) (1.40) (0.89) (161)
v 20,039 -0.046 20,098 0112
it (-1.26) (-1.31) (-0.91) (-1.08)
. 0.918%*+ 0.902%++ 0.901%** 0.866%**
it-1 (31.94) (22.49) (24.35) (31.08)
. 0.083** 0.100* 0.090%* 0.118%*
it (2.23) (1.91) 2.33) (3.13)
X, 0.012 0.005 0.019 0.039
it (0.49) (-0.27) (-0.55) (1.05)
PR, -0.009* -0.012%%* -0.007%* -0.007*
it (-1.86) (-2.00) (-2.22) (-1.75)
-0.069*
POPy (-1.83) - ] ]
0.264*
POPD; (1.74) - - -
-0.028*
FRT, ; Lo ] .
0.064*
FRT;eD; - (2.53) ) -
-0.004%
YDR;; ; ; (169) -
0.005*
VDR D; - - (1.97) )
-0.120%
ODR; - - - (-2.68)
0.108%*
ODR;;D; - - - (3.15)
Diagnostics
Hansen test for over 0.791 0.817 0.695 0.793
identified restriction
AR(2) test 0.364 0.398 0.298 0.282

Notes: The estimation is done using System GMM . Regressions of columns a, b, ¢, and d are
estimated with four variables of demographic changes, fertility rate, population growth ,old age
and young age dependency ratio, respectively.t statistics of the respective coefficients are
mentioned in (). Significance level at 1%, 5% and 10% denoted by ***, ** and * respectively, p
values of Hansen test and the tests of the AR(2) are also reported . where: Hansen test: (Ho=all
instruments are valid) , Arellano-Bond test for AR(2): (Ho= no Autocorrelation)
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The old age dependency ratio is also affecting human capital adversely because,
population aging diverts more resources from education to healthcare. Moreover,
the older people have lesser time to enjoy the outcome of the training and
education (Fougeére and Mérette, 1999). Another demographic variable, included
in the model of human capital is fertility rate. Coefficient of FRT;; is statistically
significant with negative sign. An increase in the fertility rate tends to decrease
the time and financial resources of a family devoted for human capital; thus
leading to lower levels of education.

By looking into the interaction term effect, we can observe that the interaction of
population growth is positive and statistically significant. By joining the direct
and interaction effect, we observe that the impact of population growth turns out
as positive for Asia, however, it is negative for Africa. This finding implies that
population growth is adding to the stock of human capital. In the similar vein,
the impact of fertility, for Asia, turns out as positive for human capital. This
implies that in Asia, the family planning schemes were more successful which
have resulted in decreasing the fertility rate or more appropriately slowing down
growth in fertility rate. Thus, with fewer numbers of kids, the parents are able to
invest more on each child’s education (Cincottaand Engelman, 1997).

Moving towards the age dependency ratios, the findings reflect that the
interaction terms of both types of dependencies is positive. The overall impact
(combining the direct and the interaction impact) of YDR appears marginally
positive for Asia implying an accumulation of human capital stock with increase
in young age groups in the population. Conversely, ODR appears to have an
adverse impact on human capital in both regions. Notably, the size of ODR in
Africa is significantly larger than the impact of ODR in Asia. This implies that
overall; age structuring is more harmful for Africa as compared to Asia. As the
Figure presented above shows that the age dependency ratio is declining with a
faster pace in Asia, thus, imposing less penalty for the region.

Among other determinants, the lagged value of the human capital, the coefficient
of HKj;_4 is positive and significant. The next variable is FDI;, , which on the
one hand encourages the level of education in a country, and on the other hand
highly educated labor force attracts more FDI inflows. Our findings highlight a
favorable impact of FDI;;on human capital. In developing countries, with the
increase in FDI inflows, the demand for skilled and trained labors increases which
boosts the level of education (Afza and Nazir, 2007; Yildirim and Tosuner, 2014).
Surprisingly, remittances have negative impact on human capital. Acosta et al.
(2007) explains multiple reasons for an adverse impact of remittances on human
capital such as absence of one parent and lack of incentives for higher education.
Such findings are also reported by Nasir et al. (2011) for Pakistan and Lopez-
Cordova (2005) for Mexico.
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4.3. TFP Growth Impact of Demographics

Finally, Table 3 portrays the impact of demographic variables on TFP
growth.”Among the demographic variables, population growth appears
insignificant in the model with RER but statistically significant and positively
effecting TFP growth without RER. Population growth is also an indicator of
labor force. An increase in population growth also indicates increase in labor
force, therefore, it brings positive changes in productivity by creating economies
of scale, innovations and specialization (Simon, 1992 and Kremer, 1993). Njikam
et al. (2006) have found positive impact of population growth on TFP growth for
a number of African countries.

As far as age structures are concerned, the impact of old and young age
dependency ratios is statistically significant and negative. With increase in the
young and older people, the proportion of economically active population
decreases. Moreover, with the increase in dependent people, the ratio of
investment on the research and development activities decreases, which
eventually reduces the TFP growth [Park and Shin, 2012; Kogel, 2003). Notably,
the size of the adverse impact of the old age dependency ratio is higher as
compared to the young age dependency ratio. Since, in ageing societies
increasing old-age dependency ratio not only brings reduction in overall labor
supply, but also declines the relative labor supply of young workers.
Consequently, a reduction in TFP growth is experienced in these countries.

Moving towards the impact of demographic indicators conditional on regional
dummy, the findings state that the interaction term of a regional dummy and
population growth is positive implying a positive impact of population growth on
TFP growth in both Asia and Africa. It is important to note that, the positive
impact of population growth for Asia (the sum of direct and interaction term) is
almost twice as of Africa. The interaction term for both dependency ratios is also
positive. However, the total impact of dependency ratios appears as negative for
Asia and Africa. Notably, the magnitude of the adverse impact is much smaller
for Asia than Africa. Similar to the other demographic indicators, the adverse
impact of ODR stays higher than the YDR for both regions, verifying the fact that
dependency in terms of old age is more harmful for TFP growth than young age
dependency.

Among other determinants, the coefficient of lagged TFP growth, the coefficient
of TFP;;_ ispositive and significant implying a feedback effect. Similarly, FDI
also has a positive impact on TFP growth though knowledge spillover effect.
Trade openness has significant positive impact on TFP growth only in third
equation of the TFP growth. The other two models of TFP show an adverse
impact of trade openness on TFP growth. Trade openness in developing countries
results in higher imports and a smaller increase in exports which builds pressure

"As exchange rate is an important predictor of TFP growth in developing countries, however,
appropriate number of observations on the real exchange rate data is not available. Therefore, TFP
growth model is estimated by with and without exchange rate.
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on balance of payments. Moreover, the supply constraints in developing countries
hamper these countries to cope with tough competition in the world market
(Njikam et al., 2006).The adverse impact of trade openness for TFP growth is
supported by the studies ofNijikam et al. (2006). Financial development is
inversely related toTFPgrowth. The negative impact of financial development
might be due to inefficient allocation of the financial resources. As the study by
Hsieh and Klenow (2008) shows that misallocation of resources in productive
sectors can result in deterioration of the productivity growth. Moreover,
repressive financial system hampers the financial development and results in
misallocation of resources, thus, reduce the productivity growth.

Table 3. Total Factor Productivity Growth Impact of Demographics

Estimation With RER Estimation Without RER
POP OADR YADR POP OADR YADR
(@ (b) (©) (d) (e) )
c 1.342 9.172* 46.977 -0.323 14.761%** 50.371*
(0.13) (1.77) (1.81) (-0.14) (4.50) (1.88)
HEK. -0.519 -0.628 -11.463 1.333 -0.204 -9.951
it (-0.17) (-0.32) (-1.65) (1.25) (-0.19) (-1.39)
TFP. -0.349 0.439* 0.648*** 0.303* -0.019* 0.199
it-1 (-1.60) (1.79) (8.96) 2.27) (-0.10) (1.02)
FD. -0.001 -0.046* -0.064* -0.034* -0.049* -0.215*
it (-0.03) (-2.34) (-2.21) (-1.96) (-1.83) (-2.03)
0.002 0.005 -0.002
RER; (0.58) (1.16) (-0.20) ) ) )
FDI 1.754%* 0.515* 0.860* 0.039 0.509* 1.188*
it (2.94) (1.84) (1.71) (0.38) (1.88) (2.43)
0, -0.098* -0.001 -0.034 0.007 -0.001 0.0002
it (-2.33) (-0.08) (-1.30) (0.98) (-0.13) (0.01)
4.267 1.214*
POPy (1.66) - - (2.00) - -
4.311* 0.163*
POPyD; (1.71) - - (1.81) - -
-0.739* -1.096%*
ODRy - (-1.79) - - (-2.96) -
0.689* 0.712*
ODR;.D; - (2.18) - - (2.58) -
-0.269 * -0.331*
YDRy - - (-1.80) - - (-1.73)
0.100* 0.197**
YDR;D; - - (1.70) - - (3.25)
Diagnostics
Hansen test for
over identified 0.955 0.986 0.986 0.535 0.365 0.486
restriction
AR(2) test 0.164 0.242 0.300 0.103 0.484 0.119

Notes: This estimation is done using the System GMM. Regressions of columns a, b and c are
estimated with three variables of demographic changes, population growth rate, old age and young
age dependency ratio respectively. t statistics of the respective coefficients are mentioned in ().
Significance level at 1%, 5% and 10% denoted by ***, ** and * respectively, p values of Hansen
test and the tests of the AR (2) are also reported. where: Hansen test: (Ho=all instruments are
valid) , Arellano-Bond test for AR(2): (Ho= no Autocorrelation)
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Results also indicate that the adverse impact of population growth and age
structure is higher for Africa. As, previously discussed that decrease in the
population growth rate and dependency ratios is higher for Asian countries as
compared to the African countries, so the decreasing trends of population growth
and dependency ratio have favorable impact on TFP growth of Asian region.

5. CONCLUSIONS

The present study is intended for an empirical analysis of the impact of
demographic changes on different sources of economic growth for Asian and
African countries. The study is first of its kind to empirically analyze the impact
of demographic changes on sources of growth and to compare these effects for
the Asian and African countries. The findings of the study support the pessimistic
views about population dynamics i.e.negative impact of population growth and
dependency ratios on different sources of economic growth. Similarly,
neoclassical growth model and endogenous growth models have also explained
the negative impact of high population growth on economic growth. Results also
depicts that the impact of the demographic variables is stronger on the Asian
countries as compared to the African countries.

According toresultseach source of growth, namely, physical capital, human
capital and TFP are negatively affected by the demographic variables. Results
explicate that with the increase in population growth rate, saving rate is going to
decrease which eventually decreases the investment. Similarly, with a decrease
in the population,per person educational expenditures will increase. Moreover,
with the decrease in the fertility rate people would be able to spend more on their
children’s education. Finally, the negative impact of demographic variables on
TFP indicates that, increase in the population decreases the investment in research
and development activities, which further decreases the TFP. High growth rate of
old and young population in the country means lower ratio of productive
population and hence lower TFP.

It is imperative to note from the results that the negative impact of the old age
dependency is stronger than young age dependency ratio. As, the ratio of the older
population is increasing in the world day by day. According to world labor
organization “increasing ratio of old age population in total population is one of
the biggest problems of this century”. As our analysis is about Asian and African
regions, the older people in these regions usually have less savings, so
government has to incur high expenditures on healthcare, housing, social security
and pension allowances of older population. Moreover, overall increase of the
older population results in population stagnation and decrease the labor
supply.On the other hand, increase in young age population initially increases the
burden on the economy but eventually can open the window of opportunity in the
future. That is why old age population is more adversely affecting sources of
economic growth in both Asian and African regions as compared to the young
age.
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Furthermore, the study also revealed that the impact of all demographic variables
is stronger for Asian counties as compared to the African region.Since, as already
noted, population dynamics is a main source of Asia’s economic success. Some
Asian countries especially East Asian countries have adopted the most successful
family planning policies in the world. Asia is also successful in increasing the age
at marriage and has alsocontrolled the marital fertility. Important factors such as
urbanization, women education, and income can contribute to decrease the
fertility rate.On the contrary, African countries are able to bring improvement in
above mention factors to a lesser extent. African countries, e.g. Kenya and Ghana
and Asian countries, e.g. Indonesia and Thailand have started the organized
family planning programs more or less at the same time. Although, Asian
countries are more successful in implementing these programs.One of the reasons
of the failure of these programs in Africa was the less demand of family planning
programs. Therefore, countries with higher fertility rate have to bring
improvements in their family planning programson the one hand and the need to
improve the economic opportunities to absorb the excess labor on the other.
Moreover, negative impact of young age dependency ratio on sources of growth
rise the need of implementing better policies related to youth, as countries with
high youth age dependency ratio can still get benefit from this window of
opportunity.
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