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ABSTRACT

This paper examines the impact of life expectancy on economic growth in Nigeria between 1980
and 2012 through the application of augmented Solow (1956) growth model.e}dopted from
Mankiw, Romer & Weil (1992). The model incorporated life expectancy as an addltlpnal variable
to the traditional neoclassical inputs (labour and capital). The model built is estimated using
Ordinary Least Square (OLS) and Autoregressive Distributed Lag (ARDL) estimation techniques.
The result establishes that life expectancy has a positive impact on economic growth in Nigeria,
Thus, life expectancy is a statistically significant explanatory variable for productivity growth in
Nigeria. The study suggested that government should, as a matter of urgency, increase her
expenditure on the health sector, and the various health care facilities in Nigeria should be up-
graded and adequately equipped with materials and qualified health workers.

Keywords: Life expectancy; autoregressive distributed lag; labour; capital; economic growth
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1. Introduction
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l.gnhcrmorc. the impact of health on economic growth may be viewed from both the

micro and "‘«lfﬂ‘ levels. At the micro level, Schultz (2()()2-) has prm‘idcd evidence of

good hmhh.d" a necessany condition for school attendance. Also at the macro level,
several studics (ni.m“ and Lee 1994; World Bank 1994 and Barro 1991. 19995) ha\é

' shown that there is a strong link between measures of aggregate health such as life
expectancy and economic growth.

According to \_&lqub..()_mpim\ a and Yussuff (2012), Nigeria's rat¢ of infant mortality (91
per 1000 live births) is among the highest in the world. It therefore becomes imperative 10
3:‘* i governance has an impact on the effectiveness of health expenditure in Nigeria.
Ther S‘E'd.‘ using the OLS revealed that there is a negative relationship between per
capita -(J[)P }1!\d infant mortality, which is in line with theoretical expectation. the
coefTicient 0‘}’}"’ capita GDP is however insignificant. In addition, their result indicates
that lhe. COCTT“CICN of health expenditure indicates that a one percent increase in health
c‘.\;pendlture is associated with 0.03 reductions in infant mortality rate. In addition, in the
life expectancy equation, per capita income is rightly signed and significant. However,
the coefficient of the variable is small. A one percent ‘ncrease in per capita income will
opl_\' lead to a 0.006 percent increase in life expectancy. Also, their results revealed that
higher per capita income would deliver lower infant and infant mortalities and high life
expectancy. which is consistent with results in the literature; and also there is link
between public health expenditure and infant and under-5 mortalities are negative but the
efficacy of public spending in lowering infant and under-5 mortalities is positively related
with the level of governance, which supports the argument for good governance. The
two-stage least squares regressions results reported in the life expectancy equation
without the governance variables, both public health expenditure and per capita GDP are
wrongly signed although significant but when the governance variables are included, the

variables became rightly signed. The coefficient of per capita GDP is 0.01 while that of
public health expenditure is 0.02. This implies that a on¢ percent increase in per capita
income and public health expenditure would increase life expectancy by 0.1 and 0.02
percent respectively. This result conforms to what obtains under OLS. It should be noted
that most of the evidences in the human capital growth regression analysis are Cross-
country regression analyses of developing countries and OECD countries. Many of the

empirical analysis arc yet to be done for individual countries. The findings from this
paper have a strong implication on health policy in Nigeria.

The theoretical framework adopted for this study has its basis in the endogenous growth
models popularized by Mankiw, Romer and Weil (1992). It is a term used to sum up the

contributions of various proponents to a model of long-run economic growth within the
framework of neo classical economics. The theory postulates that policy measure can
have an impact on the long run growth of an economy: The model was adopted because
it built a model of long run growth without the assumption of fixed proportions in

production thus demonstrating steady state growth.

t findings in the literature, the questions of which direction

Hence, the lack of consisten hick .
the early works, lends justification to

dominates and possibly specification problems in

e ———— e —

Scanned by CamScanner



———y

66

Impact of Life Expectancy on Economy Growth in*Nim

the analysis that we pursue in this study. In addition, the cnmribuliop of ll'HS paper is to
fill these gaps using Ordinary Least Square (OLS) and Autoregressive D'Sl”buu,:d Lag
(ARDL) estimation techniques. Therefore, this study sccks to evaluate lhc.gro'wth impact
of life expectancy to determine the extent and magnitude of its contributions to the
Nigerian economy, from 1980 to 2012.

The paper comprises five sections: section one deals with introduclior!, section two is
review of theoretical and empirical literature. Section three provides the mode]
specification and sources of data while section four presents empirical results. Section
five discusses the conclusions, economic implications and policy relevance.

2. Literature Review

In a simple analogy, following Hicks and Streeten (1979), one of the most important
indicators of health capital is life expectancy at birth. For example, in Nigeria, life
expectancy at births moved from 42.0 years in 1992 to 47.4 and 50.0 in 1980 and 1982
respectively. It recorded an average of 49.0 and 51.0 between 1983 and 1985 and 1986
respectively, before it evened out at an average of 52.0 for the period 1990 to 1993
(Odusola, 1998). Furthermore, life expectancy at births in Nigeria evened out at an
average of 54.0 for the period 2001 to 2005 and with an average of 50.5 for the period
2006 to 2012 (CBN,2006-2012 and NBS 2005-2010). Following UNDP (1996) standard,
this life expectancy at births recorded for the periods under review is considered

In a related study, Weil (2007) suggested that health’s
among poor countries. For rich countries, the existing
capital formation stimulates GDP growth at al] is mix
Currias (1999a, 1999b and 2004) find a positive effe

productivity growth for OECD Countries, Knowles a

positive effect on GDP is strongest
empirical evidence whether health
ed. For instance, while Rivera and
ct of health expenditure growth on
nd Owen (1995 ang 1997), as well
pothesis that life expectancy is a
oductivity growth in high-income
gerian data and employing measures
0ss capital formation, total health

countries. On a similar note, Oni (2014) using the Ni
of the determinants of economic growth like gr

In a related study by Amaghionyeodiwe and Osinubi (2004) and Addison and Wodon
(2007), there is a positive relationship between per capita income and life expectancy.

e
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I}t‘gl;';‘;s‘;::zrlezﬂilec.atlid szzlil?érl]ov:t-llf\co!nc levels there ls a sharp imprqvcmcnl in health as
expectancy and per capita inc, ere is a strong positive rclallun?shlp between lhc life
$375. The relationship becomn-mc l:p to a .lhrcshold' per capita income level of about
S nains positive. Oth . ‘(.s weak as income rise beyond that po.ml,.allh()ugh it
T e coint - Other rLscar.c,her such as Loto (2011) that have used Nigerian data and
t}?atath: i;O;l;teg;allon tcghmque and the vector error correction methodology, positgd
arowth P expenditure on health was found to be positively related to economic

Furthermore, Bakare and Olubokun (2011) reported that in spite of expansion in public
expenditure, much impact has not been made in the area of reduction of infant, under five
and matemal mgnalities since 1970. For instance, Nigeria’s rate of infant mortality (91
per 1000 live births) is among the highest in the world, and the immunization coverage
has dropped below thirty percent while the mortality rate for children under age five is
192 deaths per one thousand. By year 2007, it was reported that more than one hundred
and thirty four thousand women died from pregnancy complications. In addition, the life
expectancy ratio on the average has been on the decline over the study period.

Other studies such as Gupta et al (2002), Baldacci, Clement, Gupta and Cui (2004) and
Bloom, Canning and Sevilla (2001) conducted for other countries all emphasized that
health expenditure is positively related to economic growth. What differs from one
country to another is the extent and magnitude of its contributions. For instance, Gupta et
al (2002) found that government expenditure on the health care play an important role in
determining life expectancy at birth rates. They concluded that the there is a positive
effect of public expenditure on social indicators such as health and education but with
little increases in return to health expenditure. Similarly, Bloom, Canning and Sevilla
(2001) in their study suggested that a one year improvement in a population life
expectancy contribute to a recent increase in output. In addition, in a study of India. the
World Bank (2004) examined the impact of per capita GDP, per capita health expenditure
and female literacy on infant mortality usir_\g state-}evel data over the period 1980-99.
The study observed that both per capita public spending on health and per capita GDP are
inversely related to infant mortality rate, but the results were observed not to be very

robust to alternative specification of the model.

3. Methodology , . . .
In order to appropriately capture the impact of life expectancy on economic growth in
Nigeria, this study employs the augmented Solow.(l956) growth model adopted from
Manki\;/ Romer an weil (1992). The mo_del llncorporatcd life expectancy as an
addition;l variable to the traditional negclassncal inputs (labour and capnal_). The data
used for this study are basically time serics data covering 1980 — 29]2. a period of f(?rty
(42) years. The data were sourced from Central Baqk .of Nigeria (CBN) Statistical
Bulletin (\'/arious editions), National Burcau of SEat|st|cs and World l?evclopmgnt
Indicator (various issues).The model assumed a Cobb-Douglas production function

specified as:
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Y = AK® (hL)"‘ 1

Where Y = Output level in the cconomy, K = Stock of physical capllql.‘ l.‘ ) l,‘cvcl of
human capital, A - Level of Technology, 1. = Labour; a and P are elasticities of capital
and labour respectively.

F.conometrically. the model is specified as follows:

Y = AK® (hL)’U

89

When transformed into a log-linear form, we have,
LogY =q, + a,LogK + aLoghL + ¢ 3
Where q, = logAdand ¢ = loglU

If an additional variable (life expectancy) is included in, the model stated above, the
model becomes;

LogY =q, + a,LogkK + a;LoghL + o;LEB + ¢ 4

A-priori €xpectation: a,, a,, a;> 0.

Output level or economic growth (Y) is proxied by real gross domestic product; stock of
physical capital (K) is proxied by gross capital formation, total stock of human capital
(hL) is proxied by population while life expectancy is represented by (LEB).

3.1 Estimation Procedure

The model built is estimated using Ordinary Least Square (OLS) and Autoregressive
Distributed Lag (ARDL) estimation techniques. The estimated models are thereafter

evaluated to ascertain whether the results obtained satisfy theoretical, statistical as well as
€conometrics requirements.

log(rgdp) ¢ Log(kap) log(pop) lep
3.2 Results and Discussions

Table 1: Phillips-Perron Unit Root Tests

Variable “t” Value at Levels “t” Value at First Order of
Difference Integration
LogyY -0.4509 -15.458 1
LogK -0.0087 -11.6430 1
LoghL -0.3809 -3.3580 |
LEB -1.6789 -6.4422 ]

Source: Authors’ Computation

Table 1 above shows that none of the variables is stationary. The first difference of all the

variables are however stationary. This implies that all the variables are integrated of order
1.
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Table 2: ARDL Co-inte

TR gration B T
Test Statistic unds Tesy

: — Value

I-statistic ) 9487 K

Source: Authors’ (.”'"'Hll.‘lli““ §

Critical Value Bounds at 59, Sig

Table 2 o

among the variables. The fosiaricr; an nconclusive evidence of long-run relationship
e Isstanstie falls in between the lower (2.94) and upper (9.43)

bounds.

nificance: Lower (2 ¢ v (04
above shows that 1here i r(2.94), Upper (943

Table 3: Sh«n[t:ﬁgn_[{ggresgion (LogY) by ARDL.

fVarlzlhlc — ,_\_,(—L‘{Cf'l"lciuns “1" Value “n” Value
Intercept 553460 57333 JU,O 09
LogY(-1) 0.4179 1.979% 0.0580
LogK -0.1350 -0.7252 (0.4746
L".gh" 3.2912 2.9122 0.0071*
LEB 0.1079 0.8940 0.73792
R”=0.5829 Adjusted R” = (.5211 F=9.4342

Source: Authors’” Computation
(*) Significant at 5% level of significance

Table 3 above shows that GDP at lag one, labour (proxied by population) and life
expectancy have positive impact on economic growth (GDP). This agrees with the a-prior
expectation. Capital (proxied by gross capital formation) however has a negative impact
on GDP. This is contrary to the a-prior expectation. The negative capital may be
connected to the inadequacy in capital formation in Nigeria. Raising capital for business
is still a major challenge in Nigeria. Only the positive impact of population is statistically
significant at 5% level of significance. The R-square shows that the dependent variables
jointly explain 58.29% of variation in economic growth (GDP). The F-statistic of 9.4342

shows that the model is statistically significant.

Table 4: Long-Run Regression of (LogY) by OLS

Variable CoefTicients “1” Value “p” Value
Intercept -74.3626 -3.8759 0.0006
Log K 0.01425 0.0783 0.9382
Log hL 4.2163 4.0506 0.0003
LEB 0.1912 1.5451 0.1332
R’=0.5499  Adjusted R* =0.5034 F=11.8123

Source: Authors” Computation

Table 4 above shows that capital (proxied by gross capital formation) (LogK), labour

(proxied by population) (LoghL) and lifc ¢
economic growth (GDP). This agrees with th
those of other researchers such as Loto (2
Olawumi. and Obasuyi (2013) among othf:rs.
(proxied by population) is statistically significant at

xpectancy (LEB) all have positive impact on
¢ a-prior expectation and it is consistent w ith
011), Gupta et al (2003). Ogungbenle.
However, only the coefficient of labour
5% level of significance. Others are
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- ] .

not statistically significant. The R square shows that the dg-lu-ndcm \I.uml\lc\ loingly
_ \ . NE . . )

explain 54 990, of variation in cconomic prowth (GDP). Fhe Fstatistic of 11 810y Showy

that the model as 4 whole is statistically signiticant.

4. Conclusion and Recommendation ‘mine 1l

This study o aluates the growth impact of life expectancy to dLlLII“II\‘l 1 :\ extent apg )
> b Ve . ) . . % (

magnitude of i1y contributions to the Nigerian cconomy, from 1980 to 201:

application of the

through the
Distributeq Lag
ntion paid to the hean seetor
within the pe ntage of budpetary allocations o
the sector, the results of the empirical analysis showed that life expectancy has o Positive
iImpact on economic growth in Nigeria. The study therefore, supports the human capita)
as a source of cconomic growth hypothesis.

Ordinary Least Square (OLS) and Autorepressive
ation techniques. In spite ot the little atte
riod coupled with fluctuations in the peree

(ARDL) estim

A major policy
increase her exp
Nigeria should
workers.

implication of the results of the
enditure on the
be up-graded
This will go a long
Productive years of Nigerians.

study is that, the governme
health sector and that the various health care facilities ip
and adequately equipped with materials and qualified health
way to increase the level of investment in Nigeria and the

nt should
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