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Abstract
Many studies have been conducted on the relationship between 
education as an indicator of human capital and economic growth 
in our country. However, there have been a few studies regarding 
the simultaneous impact of health capital and education indicators 
on the economic growth of the provinces up to now. In this regard, 
the present study examined the impact of human health indicators 
and educational expenditures on the economic growth of the 
provinces of Iran. In this study, the dynamic effect of health capital 
indicators and educational expenditure along with the performance 
of the capital assets ownership on the growth of the economies 
was examined using the panel data obtained from the provinces 
during the years 2005-2015 by employing the generalized method 
of moments. The study results indicate that the fertility rate with 
a coefficient of 0.39, life expectancy with a coefficient of 0.202, 
and growth of household health expenditures with a coefficient 
of 0.045 had a positive effect on the economic growth of the 
provinces. However, the mortality rate with a coefficient of 0.203 
had a significant negative effect on the provinces economic growth 
during the years under study. It was also found that educational 
expenditures growth and performance of capital assets ownership 
had a significant positive effect on the economic growth of the 
provinces. The health capital and its indicators are a long-term 
investment that should be considered as an important priority by 
the policymakers of the country and provinces. 
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Introduction
One of the main concerns of economists and 
policymakers in every society is economic 
growth. In order to target and plan for improving 
economic growth, it is inevitable to precisely 
determine the factors affecting it. Labor, physical 
capital, and human capital are among the most 
important factors that have been considered in 
many studies. However, in recent decades, some 
studies have evidenced the effects of health 
capital as the functions of economic growth 
by introducing the concept of health capital. 

Knowles and Owen were among the first to 
regard health as one of the components of 
human capital in the economic growth model 
[1].
Health has been introduced into the growth 
models in recent decades. In the early 1990s, 
many studies were conducted to investigate the 
determinants of economic growth, with a small 
number of variables being accepted. Education 
and health of people in the society were among 
these variables. However, Mankiw, Romer, 
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and Weil considered these two variables in 
a more general sense of human capital [2]. 
Then, Fogel, Barro and Sala Martin, and Barro 
separately examined health in growth models 
and the relationship between wealth and health 
was paid attention to [3,4,5]. The studies used 
men's life expectancy, women's life expectancy, 
men's elementary education, men's secondary 
education, women's elementary education, 
women's secondary education, mortality rate, 
health expenditures, private health expenditures, 
public health expenditures, and chronic disease 
prevalence to measure health capital. 
The capital of individual health contributes to 
the economic growth as part of human capital. 
By emphasizing this concept, the factor of health 
capital can be introduced into the functions of 
economic growth. High life expectancy and 
low mortality rates, high fertility rates, healthy 
diet, medical developments, and the amount 
of government and household expenditures in 
the health sector, low-cost services, and pre-
production care are some of the health features 
of a society.
In particular, health capital affects economic 
growth through four channels including higher 
productivity, higher skills, more savings available 
for investing in physical and intellectual capital, 
and higher labor supply.
Health and hygiene play a key role in the 
productivity and sustainability of the labor 
(World Bank) thereby affecting different 
mechanisms and channels of a country's growth 
and production. Healthier people provide a more 
suitable combination for production to increase 
productivity and economic growth [6]. One of 
the most important channels emphasized by 
most studies is the better efficiency of healthy 
labor compared to non-healthy labor that is 
considered as the direct effect of human capital 
on the economic growth. Moreover, improving 
health through increasing motivation and ability 
to continue studying and achieving more skills 
will indirectly affect the economic growth. 
Enhancing health conditions, on the one hand, 
increases the attractiveness of investment in 
education and educational opportunities, and 
on the other hand, makes people more prone to 

continue studying and acquiring more skills by 
increasing their ability to learn. In other words, 
improving health indicators in the society by 
reducing mortality and increasing the life 
expectancy will increase the amount of savings 
in the society, followed by increased physical 
capital, which in turn indirectly affect labor 
and economic growth [7]. Of course, there are 
some other channels for the effect of health 
capital on the growth. For example, evidence 
indicates that when the level of a society's 
health and hygiene improves, fewer resources 
will be needed for the cost of treatment in future 
than when this level of health not exists. Thus, 
this situation results in using fewer resources 
and fewer expenditures and greater economic 
growth by employing the resources in other 
sectors of the economy [8].
The effect of health on the labor supply is 
theoretically vague; however, good personal 
health can reduce the number of days an 
individual spends with illness and increase the 
number of healthy days available for work or 
leisure. On the one hand, if wages are related to 
productivity, health improvement is expected 
to increase wages when regarding healthy 
workers, and thus it is an incentive to increase 
labor supply (substitution effect). On the other 
hand, healthy workers may generate higher 
earnings over their life that consequently 
decreases labor supply (income effect) [9].
One of the factors affecting the labor supply is 
the change in fertility rate. Population aging, 
in general, and fertility decline, in particular, 
creates concerns for the economy in developing 
societies, including Iran. The problem of 
population aging, fertility decline, and its 
adverse effects in different countries have 
been accompanied by economic, political, and 
security issues in these countries and has led to 
changes in their demographic strategy in line 
with population growth. The young population 
will increase by increasing the fertility rate. 
Then, the population growth will have a positive 
effect on the young labor and effective demand 
of the society with a lag period. Therefore, an 
increase in the young population of the country 
to enhance the economic growth has been 
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one of the main goals of the overall policies of 
countries, including Iran, in recent years.
With regard to the above-mentioned cases, the 
main objective of this study was to determine 
the effects of the variables of the performance of 
capital assets ownership, health and educational 
expenditures of households, life expectancy, 
fertility rate, and mortality rate on the economic 
growth of Iran provinces during 2005-2015.

Method
This is an applied descriptive survey. The model 
used in the study is based on the general pattern of 
economic growth of the panel data that has been 
presented by Jude Eggoh et al. It is expressed as 
equation 1 [10]:
 
In this model, Growth shows the real gross 
domestic product (GDP) rate and GDP (-1) 
indicates the real GDP of the previous period. X` 
represents the vector of variables affecting the 
economic growth.
Since the focus of this study is on health capital, 
according to the theoretical framework of the 
relationship between health indicators and 
economic growth of Bargawa et al.'s model, it 
is necessary to enter the variables including the 
rates of mortality, fertility, life expectancy, and 
capital stock into the model [11].
Capital stock is a combination of physical capital 
and human capital. Finaly concluded that the 
simultaneous usage of educational expenditures 
and health expenditures could be a suitable 
indicator for human capital quality; therefore, 
these two variables are used together in the 
model [12].
Accordingly, Model 1 can be rewritten as follows:

In this equation, i and t represent the province 
and the time period.
The model variables include:
Growth: the gross domestic product of the ith 
province in t year.
LGDP (-1): logarithm of the gross domestic 
product of the previous period.
LogK: logarithm of physical capital (due to the 
lack of information about the physical capital 

of the provinces). The performance of capital 
assets is used based on other provincial studies 
conducted, including Sarlak [13].
LogHCE: logarithm of household health 
expenditures.
LogEDU: Logarithm of household educational 
expenditures.
LogFR: Logarithm of fertility rate (obtained 
from the ratio of the number of live births in a 
year to the female population between 15 and 
49 years in the same year).
LogLE: logarithm of the life expectancy index.
LogMR: logarithm of mortality rate (obtained 
by dividing the number of deaths in a year to 
the population of the same year).
ε : Error term
The presence of disturbance in a dependent 
variable on the right side of the panel's model 
studied leads to the failure of the assumption of 
the zero autocorrelation between independent 
variables and disturbance terms as one of the 
classical assumptions. As a result, the use of 
ordinary least squares methods (in the model of 
the panel of fixed effects and random effects) 
will present biased incompatible results [14]. 
Therefore, since there is a disturbed variable 
in the model in this study, the study model 
is dynamic and the generalized method of 
moments (GMM) is used for estimating. The 
use of the generalized method of moments 
eliminates this failure, namely the endogeneity 
of the explanatory variables of the model through 
instrumental variables. In order to eliminate 
the bias caused by the endogenous explanatory 
variables, it also allows all regression variables 
even the disturbed regression variables to 
be included in the model as an instrumental 
variable, if they do not correlate with the 
disturbed term [15]. 
Moreover, the use of the generalized method 
of moments with dynamic panel data provides 
advantages such as the inclusion of individual 
heterogeneity, elimination of biases in cross-
sectional regression, and more efficient and 
fewer linear estimators [16]. Furthermore, the 
generalized method of moments is a robust 
model in which both the main variables and 
disturbed variables can be entered into in order 
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to better estimate. In order to solve the correlation 
problem of the disturbed dependent variable 
with an error term, the explanatory variables are 
used as instruments [17]. Therefore, according to 
Arlano and Band, the GMM estimation method 
is a suitable instrument that does not correlate 
with error terms. In addition, Eviews 9 software 
was used to estimate the study model.
All data of 30 provinces of Iran during 2005-
2015 for the provincial gross domestic product 
variables and Performance of capital assets 
of the provinces were extracted from national 
and provincial yearbooks. Data of population, 
mortality, and fertility rates of the provinces 
were extracted from the yearbooks of national 
organization for civil registration and educational 
expenditures and health expenditures of the 
households from the statistical tables of household 
budgets in the urban areas of the Central Bank.
GDP variables, Performance of capital assets, 
health, and educational expenditures are all 
declared according to the market prices that 
need to be converted into fixed prices. Therefore, 
2004 has been regarded as the base year for all 
price indices. Health and hygienic expenditures 
of the provinces' households has been converted 
to the fixed price in 2004 with the help of the 

price index of health and care department of the 
Central Bank in different provinces. Moreover, 
the performance of capital assets and gross 
domestic products of the provinces have been 
converted to the fixed price in 2004 with the 
help of the total index of prices for goods and 
services for households. It should be noted 
that since information about the province of 
Alborz has not independently existed since the 
beginning of the study interval, the information 
in the province was gathered for the years 
that have been distinguished in the statistical 
yearbooks of Tehran province.

Results
The usual methods of econometric studies in the 
empirical work are based on the assumptions of 
the stationary variables studied because there 
is a possibility of a false estimation with non-
stationary variables and relying on the results of 
such estimations will lead to misleading results 
[14]. Although the GMM method requires 
a few assumptions about the study data, it is 
necessary to examine the stationary data before 
estimating the model. Hence, the root test unit 
of Levin Lin Cho (LLU), Fisher- ADF, and 
Fisher- PP was used in the study.

Table 1 Results of root test of units at the levels and data difference

Test Result
Test in the first-order 

difference of variablesTest at variables levelTestVariable

Prob.CoefficientProb.Coefficient
Stationary at 

Level 
I(0) & I(1)

0.0000*-13.83120.0000*-5.9451LLC
LogGDP 0.0000*159.3930.0182**85.1085Fisher-ADF

0.0000*213.7810.0000*169.665Fisher-pp
Stationary at 

Level 
I(0) & I(1)

0.0000*-15.58250.0000*28787.4-LLC
LogK 0.0000*173.4310.990537.3357Fisher-ADF

0.0000*337.9960.972640.8201Fisher-pp
Stationary at 

Level 
I(0) & I(1)

0.0000*-11.32220.0000*20225.6-LLC
LogEDU 0.0000*164.4760.179969.8671Fisher-ADF

0.0000*396.3000.0020*96.3527Fisher-pp
Stationary at 

Level 
I(0) & I(1)

0.0000*-9.119170.0000*79376.6-LLC
LogHCE 0.0000*130.8690.0006*102.176Fisher-ADF

0.0000*317.7950.0000*189.224Fisher-pp
Stationary at 

Level 
I(0) & I(1)

0.0000*-8.696140.0000*25942.5-LLC
LogMR 0.0000*140.2510.0005*102.846Fisher-ADF

0.0000*298.2900.0000*142.668Fisher-pp
Stationary at 

Level 
I(1)

0.0000*4.15205-0.61560.28599LLC
LogLE 0.0300**82.23031.000010.0183Fisher-ADF

0.0000*130.6300.997433.8945Fisher-pp
Stationary at 

Level 
I(1)

0.0000*8.71008-0.1536-1.0209LLC
LogFR 0.0000*117.5561.000025.3024Fisher-ADF

0.0000*245.8360.698753.8475Fisher-pp
For bounds tests: *, ** signify rejects the null of no level relationship at the 1%, 5% significance levels 
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According to Table 1, the variables of the 
logarithm of gross domestic product (LGDP), 
logarithm of capital assets acquisition (LK), 
logarithm of household educational expenditure 
(LEDU), logarithm of household health 
expenditure (LHCE), logarithm of mortality rate 
(LMR), logarithm of life expectancy (LLE), and 
logarithm of fertility rate (LFR) are  stationary 
based on the three tests or in the first-order 

differential.
It should be noted that due to some 
Stationary variables at the level I (1), long-
term equilibrium relations should be tested. 
For this purpose, the Cao test was used. 
The alternative hypothesis of this test is the 
cointegration. Therefore, Kao Residual Test 
was performed before the model estimation. 
Table 2 reports the results.

Table 2 The results of kao residual 
cointegration test

Prob.t-StatisticTest
0.0135211338-2ADF

With regard to the statistics calculated in the 
above-mentioned test and probability of each 
test, the results indicate that there is a strong 
long-term relationship and cointegration 
between the variables studied in the model.
In order to estimate the models through GMM, it 
is necessary to use instrumental variables. These 

variables should be chosen based on their abilities 
in estimating and identifying the conditions. If 
adding a new instrumental variable has a positive 
effect on the quality of estimation, the variable 
will be used as the instrumental variable.
The following table shows the instrumental 
variables used in estimating the study model.

Table 3 Instrumental variables used in model estimation
Variable definingVariable
Delay logarithms of the GDP of the provinces from two previous periods to 
seven preceding periodsLGDP(-2,-7)

The logarithm of physical capitalLK

The following table reports the results of 
estimating the study model through GMM and 

yearly data of the country's provinces during 
2005-2015.

Table 4 Model estimation results

Dependent Variable: LGDP 
Method: Panel Generalized Method of Moments 
Sample (adjusted): 2005 to 2015
Cross-sections included: 30
Total panel (balanced) observations: 270
Instrument rank: 30

Prob.  t-StatisticStd. ErrorCoefficientVariable
0.000031.636710.0114050.360817*LGDP (-1)

0.00006.9174520.0039650.027430*LogK
0.00005.4925180.0081250.044627*LogHCE
0.00004.5284010.0195310.088446*LogEED
0.00013.94334960.0996890.393154*LogFR
0.08751.7663840.1142140.201746**LogLE
0.0000-6.3836950.031953-0.203976*LogMR

0.168093--29.37830J-statistic
For bounds tests: **, *Signify rejects the null of no level relationship at the 1%, 10% 
significance levels 

Compatibility of GMM estimation depends on 
the validity of the zero cyclic autocorrelation 
of error terms and instruments that can 

be performed by J-statistic presented by 
Hansen [18]. Hansen's J-test was provided 
for over identifying restrictions so that it 
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could measure how close the GMM is to zero 
[19]. Therefore, this test is used to assess 
the validity of the instruments and verify the 
condition of over identification restrictions. If 
the probability value of the test is higher, the 
instrumental variables used in the respective 
pattern will have greater validity. With regard 
to the information estimated in Table 3, the 
probability value of the J-test is estimated to 
be 0.168. Thus, H0 (i.e., the validity of the 
instruments defined in the model) could not be 
rejected.   
The results of the model estimation suggest 
that all the variables coefficients are significant 
and have an expected sign consistent with both 
theoretical and experimental studies. 
Real gross domestic product (GDP) of 
the previous period, health expenditures, 
educational expenditures, credits on the 
performance of capital assets, fertility rate, 
and life expectancy had a positive effect on 
the economic growth and mortality rate had a 
negative effect on the economic growth in Iran 
provinces during the study interval.

Discussion
This study investigated the effect of health 
capital on the economic growth in provinces of 
Iran using the generalized method of moments 
(GMM) during 2005-2015. According to the 
results, the GDP coefficient of the previous 
period is positive and significant, indicating 
that the economic growth of the provinces 
increases by 36% with a one-percent increase 
in the variable. This result is completely 
compatible with the studies conducted by 
Jude et al. [10] and Heidari et al. [8]. Another 
result of the estimation was the positive and 
significant coefficient in the growth of the 
performance of capital assets. A one-percent 
increase in the assets can only increase the 
provinces' economic growth by 0.027, which 
is similar to the results reported by Sarlak [13], 
Aghaei [20], and Rahmani [21].
Moreover, every one percent increase in 
the health and education expenditures of 
households and fertility rate and life expectancy 
will increase the economic growth of the 

provinces by 0.045, 0.088, 0.39, and 0.2%, 
respectively. On the other hand, a one-percent 
reduction in mortality rate will increase the 
economic growth of the provinces by 0.2%. 
These results are compatible with many of the 
results of previous studies, including Bargava 
et al. [11], Quarry [22], Rabiei [23], Fattahi et 
al. [24], and Lotfipour [25].
This study had two limitations that should be 
regarded when interpreting the results. First, 
In addition to the variables introduced into the 
model, other variables, including separation 
of public and private health expenditures, 
the prevalence of diseases, and the level of 
health could be effective in the health of the 
capital and economic growth; therefore, due 
to the lack of data, they were not analyzed 
in the study. Second, the data for 2016 and 
2017 were not available for all provinces, and 
it was not possible to increase the number of 
the years studied.

Conclusion
Comparison of the coefficients of variables in 
the estimation model demonstrated that the 
effect of health capital, including fertility rate, 
life expectancy, and mortality rate, is greatly 
outweighed by the effects of the performance 
of capital assets (physical capital) and 
educational expenditures on the provinces 
economic growth.
Other results of this research are the larger 
and more significant contribution of the 
effects of health capital and less significant 
contribution of physical investment to the 
economic growth of the country's provinces. 
Thus, the view that the problem of the lack 
of physical capital is considered as the main 
challenge of the provinces in the growth 
process is rejected, and a new perspective 
that introduces health capital as a cornerstone 
of the growth process is accepted. Hence, 
the practitioners can provide more economic 
growth for provinces and the whole country 
by allocating resources to health capital.
With regard to the high fertility rate 
coefficient compared to the other variables 
studied, it was found that fertility rate had a 
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great effect on the economic growth of Iran's 
provinces. The development of social services, 
media culturalization about the better education 
of children, investment on intellectual 
development and better work for adolescents 
to educate a young labor with high intellectual 
potential are among the most important policies 
proposed by this study in order to direct the 
government's policy for encouraging marriage 
and childbearing to progress industrial and 
economic domains of the country compared 
to other societies. The positive coefficient 
of life expectancy in the estimation model 
suggests that increasing life expectancy is one 
of the most important variables that can affect 
accelerating economic growth in the provinces. 
Health and hygienic awareness, promotion 
of healthy living, exercise and physical 
activities, promotion of healthy nutrition, and 
improvement of the environment are other 
most important actions that can increase life 
expectancy. Another important variable in the 
estimation model is the mortality rate, which 
has a negative effect on the economic growth of 
the provinces. Therefore, it is very important to 
reduce the rate of mortality in order to achieve 
higher economic growth in the provinces. 
Reducing factors affecting early mortality such 
as accidents and illnesses, health improvement, 
prevention of chronic diseases, expansion of 
hospital services, and health insurance are 
among the most important actions that should 
be prioritized by provincial policymakers.
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