Pourmohammadi M.R., Valibeigi M., Sadrmousavi M.S., Regional Science Inquiry, Vol. VI, (2), 2014, pp. 73-86 73

THE RELATIONSHIP BETWEEN HDI AND ITS INDICATORS WITH
REGIONAL GROWTH IN IRANIAN PROVINCES

Mohammad Reza POURMOHAMMADI
Professor of Geography & Urban Planning Department, Geography Faculty, University of Tabriz, Tel:
0098-411-3348953. Fax: 0098-411-3348953.
Pourmohammadi@tabrizu.ac.ir.

Mojtaba VALIBEIGI
Urban Planning Department, Buin-Zahra Technical University, Tel: 0098-9195288768.
mojtaba.valibeigi@gmail.com

Mir Sattar SADRMOUSAVI
Professor of Geography & Urban Planning Department, Geography Faculty, University of Tabriz,
Tel: 0098 - 411 —3392297. Fax: 0098 -411- 3356013
ssadr@tabrizu.ac.ir

Abstract

The purpose of the paper is investigating relations between human development and
economic growth, with a view to identifying major policies and prioritizing of them across
Iranian provinces. In order to, human development index (HDI) between Iranian provinces
over 1996, 2006 and 2001 have been created, and then with using the Co-integration and
Granger causality technique have been measured long term relationships between economic
growth and HDI. The findings suggest that although still inequality remains but the quality of
life also has risen and these improvements seems have significant impact on long term
economic growth. Also we find that HDI is positively influenced by Per capita GDP and if we
want high levels of quality of life, we must dedicate a special consideration to economic
growth in regional Policies across provinces.

Keywords: quality of life, human development index, economic growth, Iranian
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JEL classification: R21, R32

1. Introduction

Since Human Development, which has been defined as enlarging people’s choices in a
way which enables them to lead longer, healthier and fuller lives, has come to the fore as a
fundamental objective of development, its relationship to economic growth has become a
central issue. This is not just a matter of how the two relate at a particular point in time, but
also determination of the economic growth and human development relationship helps the
policy and decision makers to formulate and implement relevant poverty eradication
strategies (Boozer & et al., 2003; Bundala, 2012).

Recent empirical research confirms the significant impact of investment in human capital
on economic growth. Work at the OECD (2001) by the Economics Department and the
Directorate for Education, Employment, Labor and Social Affairs estimated that an increase
of one year in the average educational attainment of a country would raise per capita GDP by
between 4 and 7 percent. Analyses of the changes in economic performance in OECD
countries between the 1980s and the 1990s show human capital investment to be one of the
most powerful engines of economic growth. Interestingly, on average, its impact has been
larger than that of physical investment. There are three key growth-enhancing effects of
human capital. First, it contributes to economic efficiency. Second, it provides the labor
resources on which growth depends. Third, it can reduce social inequalities and, potentially,
make growth more sustainable (McGaw, 2001).
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In Iran, regional disparities have been growing at an alarming rate leading to serious
problems including migration with its associated problems from backward provinces to the
more developed ones (Noorbakhsh, 2002). The Law of the Fourth Economic, Social and
Cultural Development Plan of the Islamic Republic of Iran (2005-2009) states that “In order
to establish justice and social stability, to reduce social and economic disparities, to reduce the
gap between income declines and to secure fair distribution of income in the country, as well
as to alleviate poverty and deprivation, enabling the poor, via allocation of effective and
targeted allocation of the social security resources and payment of subsidy, government is
bound to prepare and implement comprehensive plans for eradicating poverty and promoting
social justice on the basis of the...” (Management and Planning Organization of Iran, 2005).
Since the purpose of the paper is an outline of situation and trends in the field of human
development in Iranian provinces and then is considered relationships between economic
growth and the human development.

Accordingly the paper is organized as following. Section 2 contains literature review in the
field. Section 3 describes methods and collected primary data. The fourth section presents
brief description of HDI and the method used to implement the Human Development Index
(HDI) and investigates levels and trends for HDI and related indicators during the last 15
years in province levels. The 5 section first focuses on the empirical results obtained from the
Co-integration technique and investigate long term impact these indicators on economic
growth and then examine relationships between HDI and economic growth with granger
causality technique and some final considerations are included in last section.

2. Literature review

Every period of time has its own rhetoric comprising communicating goals or directing
human beings. Nowadays we are proclaiming that all our effort should be directed towards
better living, towards living of a higher quality (Zgodavova & Grmanova 2009). Human
capital theory suggests that individuals and society derive economic benefits from
investments in people (Sweetland, 1996).

As Haldar and Mallik noted (2010) Education has consistently been emerged as the prime
human capital. the contribution of education to economic development has mainly relied
on cross-country estimates of gross enrolment rates or average years of schooling.
researchers such as Barro and Sala-i-Martin (1995), Sala-i-Martin (1997), McMahon (1998),
Temple (1999), Bils and Klenow (2000), Self et al. (2004) find schooling to be positively
correlated with the growth rate of per capita Gross Domestic Product across countries. For
instance, Mankiw et al. (1992) empirically examine the Solow growth model with and
without human capital as a factor of production and find that the human capital augmented
Solow model fits in explaining cross-country income variations. The study uses a variable
“School” as a proxy for human capital. The variable School was constructed through taking
the percentage of the people aged between 12 to 17 enrolled in the secondary schools.

Eric Hanushek (2013) examines economic growth in developing countries and the role of
human capital. He declares that the focus on human capital as a driver of economic growth for
developing countries has led to undue attention on school attainment. Developing countries
have made considerable progress in closing the gap with developed countries in terms of
school attainment, but recent research has underscored the importance of cognitive skills for
economic growth. This result shifts attention to issues of school quality, and there developing
countries have been much less successful in closing the gaps with developed countries.
Without improving school quality, developing countries will find it difficult to improve their
long run economic performance.

Becker (1993) and Schultz (1997) have argued that health and nutritional expenditure is
also a part of human capital investment. This is because education is perceived to contribute
to health and nutritional improvements. Education, health, nutrition, water and sanitation
complement each other, with investments in any one contributing to better outcomes in
the others (Haldar and Mallik, 2010; see also World Bank, 2001). In models of economic
growth, human capital in the form of schooling or enrollment has been given a central place
while the role of health has remained peripheral. Bloom and Sachs (1998) have obtained
empirical evidence that health plays an important role in determining economic growth rates.
More recent studies have examined the effects of life expectancy on economic growth
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in the subsequent 15 to 25 years, which have consistently been found strong positive direct
effects as well as indirect ones operating through rates of investment in physical capital
or demographic profiles of the populations (Barro, 1997; Sachs and Warner, 1997; Bloom
and Williamson, 1998). The impact of health on income is an important policy issue that has
motivated research at the World Health Organization. Mayer-Foulkes et al. (2001) has
observed in the Mexican states that there has been a significant long-term impact (25-30
years) of life expectancy on economic growth (Haldar and Mallik, 2010). Lorentzen et al
(2005) analysis the impacts of adult mortality rate on economic growth. The study finds that
high mortality rate reduce the economic growth by curtailing the time horizon. Akram and et
al., (2009) investigate the impacts of different health indicators on economic growth in
Pakistan. The Co-integration, Error Correction and Granger Causality techniques were
applied on the time series data of Pakistan for the period of 1972-2006. They find that per
capita GDP is positively influenced by health indicators in the long run and health indicators
cause the per capita GDP. Qadri & Waheed (2011) estimated relationship between human
capita and economic growth in Pakistan for the period 1978 to 2007. A health adjusted
education indicator for human capital is used in the standard Cobb-Douglas production
function confirms the long run positive relationship between human capital and the economic
growth in Pakistan. Haldar and Mallik (2010) examine the time series behavior of investment
in physical capital, human capital (comprising education and health) in India from 1960 to
2006. The results suggest that physical capital investment has no long-run nor short-run
effect but the human capital investment has significant long-run effect on per capita GNP.
Mukherjee and Chakraborty (2010) in “is there any relationship between economic growth
and human development?” attempts to analyze the relationship between economic growth
and human development for 28 major Indian States during four time periods and confirm
that there is need for further investigation to determine the underlying factors (other
than per capita income) which influence human development achievements of a state. In
Iran no research has been done in this area. With respect to other studies and available data in
provinces level, it seems that HDI especially HDI after 2010 make both a more
comprehensive view of development tendencies included health, education and GVA per
capita and provide a data base for analysis these relationships.

3. Materials and Method

The basic idea of this study to understand at what degree and extent HDI will be
influenced economic growth across Iranian provinces and vice versa.

The timeframe covered starts with 1996 and due to the extremely poor quality of data only
three periods was chosen: 1996, 2006 and 2011. Human development is measured by the
Human Development Index after 2010 and long term relationships human development
indicators is tested by Co-integration technique, and Granger causality.

The primary data has been used the study collected from different resources. The primary
data for related educational indicators used in the analysis was obtained from the province
detail results of the population and housing censuses 1996- 2006 & 2011. For GDP per-
capita, available data in regional accounts and the province public revenues in appendix 2
Provincial budgets were used and for life expectancy, indicators of health aspects in Islamic
republic of Iran have been applied.

4. Human Development Index (HDI)

Human development is an expansion of the real freedoms of people to pursue lives that
they value and have reason to value. The Human Development Index (HDI), launched in
1990, was a pioneering measure that went beyond income to reflect health and education
(UNDP 2010). Its emergence, and that of other composite measures of human development,
was motivated by the discontent with income as a single measure of well-being (Laszlo and
Maria-Carmen 2008. see e.g. Crafts 1999). It has been since then the basis of UN Human
Development Report. The primary goal of the Report and of the index is calling attention to
dimensions such as health and education that may not be correctly appraised in the ranking of
the countries by traditional production and income indices (Sant’Anna 2011).
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For the last 20 years, the HDI has been employed to monitor and demonstrate the multiple
dimensions of human elements necessary for a dignified life attained through enlarging
people’s choices (Fukuda-Parr 2001). This index aims to promote a summary measurement
strategy in the analysis of human welfare. The most basic human elements are identified as
adequate nutrition, clean water, housing, healthcare, and educational attainability
(McGillivray and White 1992). Advancement of these elements is recognized through three
fundamental dimensions: (1) access to knowledge, (2) longevity, and (3) a decent standard of
living (Fukuda-Parr 2001). The initial intention of the HDI evaluation was to indicate the
average citizen’s access to these dimensions, however, its impact has expanded to
demonstrate that by ensuring such human elements, a nation-state provides opportunity and
encourages the discussion of rights (Bloom and Cohen 2002 see also Habashi & Others
2012).

Although since its introduction in the first Human Development Report in 1990, the
Human Development Index (HDI) has attracted great interest in policy and academic circles,
as well as in the media and national audiences around the world. Its popularity can be
attributed to the simplicity of its characterization of development - an average of
achievements in health, education and income — and to its underlying message that
development is much more than economic growth. Yet the HDI’s very simplicity prompted
critiques from the start, with some contending that it was too simplistic, while others who
accepted its self -imposed limitations still questioned its choice of indicators and its
computational methodology. In 2010, for the twentieth anniversary edition of the Human
Development Report, a comprehensive review of these critiques was undertaken and several
major changes to the HDI were introduced. Though this is not the first time that the HDI has
been modified, it is the first time that major changes have been simultaneously introduced to
the indicators used to measure progress and the functional form used to convert them to a
single measure of progress (Klugman 2011).

According to this new method that allows a better depiction of the nature of the inequality,
this paper has attempted to evaluate HDI at province level in Iran, which provides a fresh look
at the existing regional development differences and then based on a descriptive approach the
results will be investigated (For more information about the rationale the introduction of new
indicators; see Klugman 2011). The new formula is:

HDI = (H Health * H Education * H Living standard) 1/3 D

The indices Hi are still normalized indicators of achievements. Life expectancy (le)
remains the indicator for the health dimension, while Gross National Income (GNI) replaces
GDP as the measure for living standards (Unfortunately, instead of GNI data at the regional
level in Iran which were unavailable, GDP per capita was used), and while mean years of
schooling (mys) and expected years of schooling (eys) now make up the education dimension:

Hh= (le-le nin)/ (Iemax-1€min), 2)

He= [((mYS‘mYSmin) / (mysmax'mysmin)) *((CYS‘eYSmin)/ (eysmax'eysmin))] 172 (3)

And

Hls = (11’1 (gni)-ln (gnlmm))/ (11’1 (gnimax)'ln (gnimin)) (4)

As mentioned in above, the first step is to create sub-indices for each dimension that in
sum, this form retains the same three-dimensional structure with equal weights and several
key changes. It replaces the indicators for income and education. Minimum and maximum
values (goalposts) need to be set in order to transform the indicators into indices between 0
and 1. Because the geometric mean is used for aggregation, the maximum value does not
affect the relative comparison (in percentage terms) between any two regions or periods of
time (HDR 2010). In this research, following Mazumdar (1999), the maximum and minimum
values (goalposts) selected from the observed values in the data-base being used; as seen in
the following:

{LEmin,LEmax} = {62.8: Kurdestan, 1996, 76.5: Tehran, 2011}

{MYSmin, MYSmax} = {2.9: Sistan and Baluchistan, 1996, 9.9: Tehran, 2011}

{EYSmin, EYSmax} = {7.7: Kurdestan, 1996), 16.04: Qom, 2011}

{GDPmin, GDPmax((2000 constant $))}= {348: Sistan and Baluchistan, 1996, 9339.2:
Tehran, 2011}
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5. Regional inequality in Iran

The overall results of HDI and related indicators across provinces in Iran are shown in
Table 1& 2 where provinces are sorted according to their rank in the HDI, GDP per-capita,
life expectancy and education in considered periods.

According to Table 1 & 2 and figure 1, It is clear that all provinces in over periods have
experienced significant growth in HDI and highest growth belong to GDP per capita although
this is not means that all provinces equally have benefited and inequality have been decreased
but in all provinces, situation of HDI have improved.
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Figl: Trends in the HDI and related indicators over the years

The results show that order of between provinces in the periods have not changed; Tehran
has been found at a very high level of development; Five provinces including Tehran,
Esfahan, Khuzestan, kohgiluyeh & Boyer Ahmad, Semnan have presented levels above the
Iran average both in GDP per- capita and the HDI, and provinces including Sistan and
Baluchistan, Kurdestan, Lorestan, West Azerbaijan, Ardabil, Kermanshah, South and North
Khorasan are very low level both in HDI and GDP per-capita and other 18 provinces lie at the
levels of medium-high, medium, low-medium, low and very low levels.
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Table 1: The Human Development Index and GDP per capita in Iranian provinces

Provinces GDP per-capita HDI

1996 R 2006 R 2011 R| 1996 R 2006 R 2011 R

Ardabil 622 22 191.0 23 2615 25 764 24 1733 23 2109 23
Azerbaijan, East 943 14 2171 14 2860 13 972 17 1931 13 2368 13
Azerbaijan, West 605 23 1804 28 2422 29| 694 25 1664 27 2039 27
Bushehr 107.0 11 307.7 3 3644 4| 1140 12 2142 8 2607 7

Chahar Mahaal 503 26 1849 26 2642 24 862 20 1786 20 218.0 20

Esfahan 1206 7 2497 8 3208 9| 143.0 3 2309 2 2719 4
Fars 81.8 16 216.1 15 280.8 15| 120.7 9 1996 12 2453 11
Gilan 875 15 2051 18 2797 16| 1100 15 1862 16 2343 14
Golestan 747 19 1893 25 259.0 26| 1228 8 1842 18 2232 17
Hamadan 622 21 1966 21 2700 21 854 21 1735 22 2113 22
Hormozgan 1282 5 2440 10 3082 12| 1005 16 171.8 25 2108 24
Ilam 1004 13 296.8 4 3590 5 89.1 18 1914 14 2243 15
Kerman 116.0 8 2293 13 2855 14| 1129 13 1887 15 2242 16
Kermanshah 508 25 1901 24 2761 20| 829 23 1751 21 2127 21

Khorasan,Razvia 76.0 18 2054 17 2792 17 88.1 19 1825 19 221.7 18

Khorasan, South - - 1931 22 2675 22 - - 1663 28 198.8 28
Khorasan, North - - 1998 20 2649 23 - - 1721 24 2095 25
Khuzestan 216.5 2 3565 2 406.1 2| 1432 2 2256 4 263.6 6
Kohgiluyeh 158.4 3 286.1 5 3653 3| 1339 6 2273 3 2657 5
Kurdistan 394 27 1748 29 246.7 28 214 27 1342 29 181.1 29
Lorestan 557 24 1817 27 2504 27 543 26 1706 26 2056 26
Markazi 136.7 4 2658 6 323.1 8| 1205 10 210.2 9 2442 12
Mazandaran 1054 12 2293 12 3092 10| 117.8 11 200.8 11 2545 9
Qazvin 1249 6 2396 11 3087 11| 110.1 14 2023 10 2457 10
Qom 79.8 17 2044 19 2788 18] 1295 7 221.0 6 2572 8
Semnan 114.7 9 250.8 7 3259 6| 141.4 4 2197 7 2755 3

Sistanbaluchistan 162 28 1242 30 201.0 30 170 28 116.6 30 1439 30

Tehran 3116 1 4104 1 429.1 1] 146.4 12487 1 3018 1
Yazd 1072 10 2472 9 3253 7| 1355 5 2251 5 2780 2
Zanjan 743 20 2115 16 2781 19| 836 22 1848 17 221.0 19
Iran 100 - 229 - 297 - 100 - 191 - 231 -

Notes: * South, North & Razavi Khorasan to 2006 was one province by name Khorasan that after 2006,
were separated. After their separation, inequality among these regions obviously became apparent.

Source: Statistical Center of Iran & authors’ own work
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Table2: health & educational indicators
Provinces LE EDU

1996 R 2006 R 2011 R 1996 R 2006 R 2011 R
Ardabil 919 20 1599 21 1789 21 | 6528788 24 1709614 22 206.1202 24
Azerbaijan, East 1109 12 188.8 9 207.7 9| 79.32355 22 1745499 20 2286121 13
Azerbaijan, West 764 23 171.8 15 190.7 15| 64.86924 25 1442284 29 185107 28
Bushehr 107.9 13 174.6 14 1954 13 | 1223825 11 187.9572 11 237196 11
Chahar Mahaal 1019 16 165.1 17 1832 18 | 89.92551 20 184.3043 14 219314 17
Esfahan 144.3 4 236.5 1 2423 3 152.609 2 202.8796 7 2032754 5
Fars 130.1 8 192.7 8 217.7 7 | 133.0776 6 189.2799 10 2447886 9
Gilan 100.1 17 176.5 13 193.6 14| 134.0744 5 178.0973 18 2429058 10
Golestan 147.1 3 203.3 6 209.1 8 | 123.7717 10 151.252 27 2069975 23
Hamadan 96.01 18 1573 23 177.8 22| 86.39066 21 170.4401 24 202614 26
Hormozgan 102.4 15 1327 25 151.6 26 | 75.02678 23 161.355 25 2052803 25
Tlam 672 27 100.1 28 1164 29| 104.1813 17 219.4908 3 250329 7
Kerman 935 19 162.3 20 1814 19 130.246 8 1849559 13 2242346 14
Kermanshah 854 21 1589 22 1727 24| 99.75422 18 177.7753 19 2084375 22
Khorasan,Razvia | 74.82011 25 162.5251 19 184.0563 17 | 109.4904 14 184.0812 15 218418 18
Khorasan, South 74.82011 24 128.6411 27 138.5553 28| 109.4904 16 186.8785 12 2155869 20
Khorasan,North 74.82011 26 166.206 16 181.28 20| 109.4904 15 153.6605 26 19%7334 27
Khuzestan 118.6691 9 1873504 10 206.2869 10| 115.6065 12 170.5472 23 2219948 15
Kohgiluyeh 53.28479 28 131.2721 26 176.2793 23 | 99.61759 19  204.4985 6 2478241 8
Kurdistan 14.62499 30 94.95088 30 147.5777 27 | 15.87988 29 147.829 28 1684651 29
Lorestan 7724175 22 150.2698 24 167.5061 25| 23.89082 28 181.3435 17 2123249 21
Markazi 116507 11  184.1227 12 203.0592 12 ] 109.7349 13  194.8313 8 2290711 12
Mazandaran 116.7664 10 186.7796 11  206.2497 11 | 1239118 9  190.3965 9 264910 4
Qazvin 136.4855 6 198.7356 7 2222629 6 | 6413801 26 173.1835 21 220.603 16
Qom 147.1234 2 210.5808 4 2251757 5| 139.3933 4 237.7008 1 2715017 3
Semnan 1353612 7 206.2392 5 2328178 4 | 162.8477 1 206.0949 5 281420 2
Sistanbaluchistan | 19.12233 29 97.50571 29 113.8874 30 | 14.42772 30 130.2827 30 1342427 30
Tehran 147.1234 1 236.4371 2 255.4878 1] 131.9608 7 228.328 2 3019018 1
Yazd 139.5126 5 213.8812 3 2553736 2 | 146.1817 3 215.2979 4 262.037 6
Zanjan 102.9285 14 164.3361 18 185.1425 16 | 64.13801 27 183.9979 16 2157371 19
Iran 100.1534 170.0208 190.6599 100.0373 182.8826 226279

Source: Statistical Center of Iran, indicators of health aspects in Islamic republic of Iran & authors’
own work

According to Tables 1 & 2, also it should be noted that, there is some substitutability
between provinces depending on the measure used to investigate quality of life. although to
some extant can be observed a direct relationship but having higher HDI does not necessarily
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imply upper GDP per-capita such as Qom, Golestan and Yazd; for example, the HDI values
of Qom is higher than the values of many provinces such as Razavi Khorasan, Mazandaran,
East Azerbaijan, Kerman, Semnan and Khuzestan but its GDP per-capita is lower. This
province showed remarkable progress since 1996 especially in education and life expectancy
indicators. After two decades of high and sustained development in education index, Qom
graduated to highest level the index in 2011 and catching up with Tehran and other very high
education regions. Similarly, there are several provinces with higher GDP whose HDI is
lower than expected such as Hormozgan, Ilam and Markazi, and vice versa.

Generally, all provinces have also achieved better performance and consequently achieved
upper HDI status in two last decades; however, many of them still face major development
challenges such as inequalities in the per capita GDP and then the HDI, life expectenct and
education.

The following section analyses if the improvements have a significant impact on economic
growth in long run.

6. Impact of HDI on economic growth

In order to find out the long run relationship between variables Co-integration technique is
used that Per capita GDP as the independent variable of the model, as a proxy for economic
growth will be assumed and impact HDI, life expectancy and education on GDPP will be
assessed.

In this paper, we employ Kao and Chiang (2000) panel coefficient estimation by FMOLS
approach. The Fully Modified OLS (FMOLS) methodology is proposed by Kao and
Chiang (2000) to estimate the long-run co-integration vector, for non-stationary panels.
This estimator correct the standard pooled OLS for serial correlation and endogeneity
of regressors that are normally present in long-run relationship (Bangake & Eggoh, 2010).

Let us consider the following fixed effect panel regression (Ibid):

y,»lZOQ+xl«,,8+u,-,,l':L...,N,IZL...,T, (5)

where y; is a matrix (1,1), B is a vector of slopes (k, 1) dimension, ¢; is individual
fixed effect, uit are the stationary disturbance terms. It is assumed that xit (k, 1) vector is
integrated processes of order one for all i, where:

Xi = Xjp_y + &y (6)

Under these specifications, following equation describes a system of co-integrated
regressions:

Ey = Pi€i T Uy (7)

That is to say yy is co-integrated with x;. By examining the limiting distribution of the
FMOLS estimator in co-integrated regressions, Kao and Chiang (2000) show that it is
asymptotically normal. The FMOLS estimator is constructed by making corrections for

endogeneity and serial correlation to the OLS estimator and is defined as:
-

ﬁzﬁn = Zz(xn - X;) {Z(Z(Xi, _xf)iji +TA+ng|

i=1 \ i=l

(®)

Where A+£u is the serial correlation correction term and y+,~t is the modified variable of y; to
achieve the endogeneity correction. Table 3 shows results of co-integration estimation where
the dependent variable of the model is Per capita GDP and is used as a proxy for economic
growth.
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Table 3: impacts of HDI and its indicators on GDPP

Variable Coefficient Std. Error t-Statistic Prob.
LHDI 0.152712 0.079486 1.921256 0.0580
C 0.111083 0.068280 1.626881 0.1074
LEDU 0.133003 0.069918 1.902256 0.0604
C 0.102211 0.061746 1.655347 0.1015
LGDP 0.115247 0.063569 1.812946 0.0733
C 0.103966 0.068844 1.510160 0.1346
LLE 0.156123 0.072170 2.163272 0.0333
C 0.105743 0.055035 1.921394 0.0580

Reference: Author Computations

The results presented in table 3 reveals that HDI variable plays a very significant role in
determining the long run economic growth. As all the related indicators have a significant
impact on the long run economic growth. These results are broadly consistent with earlier
studies on the impact human capital on economic growth. Since an investment in higher
education, health care and economic structure can improve not only the quality of life but it
will effect economic growth in long term across Iranian provinces. Also we can say that for
sustainable economic growth policies should be aimed for improving the standards of health
and education along with improve the growth of GDP per capita and on the other hand as
shown in Table 4 where the independent variable of the model is Per capita GDP and
dependent variables are HDI, education and life expectancy, changes and improvements in
GDP per-capita will be a direct effect on human development index.

Table 4: impacts of GDPP on HDI and its indicators
Dependent Variable: DLEDU, DL life expectancy and HDI respectively

Variable Coefficient Std. Error t-Statistic Prob.
LGDPP 0.092503 0.053117 1.741510 0.0851
C 0.088048 0.057525 1.530600 0.1295
LGDPP 0.080075 0.051791 1.546100 0.1257
C 0.078236 0.056090 1.394842 0.1666
LGDPP 0.087285 0.057533 1.517120 0.1329
C 0.086754 0.062308 1.392339 0.1674

Reference: Author Computations

7. Relations between economic growth and HDI

There occurs on some occasions a difficulty in deciding the direction of causality between
two related variables and also whether or not feedback is occurring (Granger, 1969). The most
common way to test the casual relationships between two variables (such as economic growth
and HDI) is the granger-causality, proposed by Granger (1969). A variable x is said to
Granger cause another variable y if past values of x help predict the current level of y given
all other appropriate information. This definition is based on the concept of causal ordering.
Two variables may be contemporaneously correlated by chance but it is unlikely that the past
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values of x will be useful in predicting y, given all the past values of y, unless x does actually
cause y in a philosophical sense. Similarly, if y in fact causes x, then given the past history of
y it is unlikely that information on x will help predict y. Granger causality is not identical to
causation in the classical philosophical sense, but it does demonstrate the likelihood of such
causation or the lack of such causation more forcefully than does simple contemporaneous
correlation (Geweke, 1984). However, where a third variable, z, drives both x and y, x might
still appear to drive y though there is no actual causal mechanism directly linking the
variables. The simplest test of Granger causality requires estimating the following two
regression equations (Stern, 2011):

3 k
X = Zail/t_j + Zﬁiyt—j ¢,
= j=1 ©)

k k
V=D Vik, ¥ 2PV, T,
=i =1 (10)

Where ¢, and 6, are two white noise series and k is maximum number of lags. Granger
causality is very sensitive with number of lags used. Four findings are possible in Granger
Causality test a) Neither variable ‘Granger Causes’ other b) Unidirectional Causality from x
to y but not vice versa C) Unidirectional Causality from y to x but not vise versa d) Both
variables cause each other (see Akram, 2008; stern, 2011). Table 5 shows the null hypothesis
of Granger no-causality between HDI and its indicators and GDP per-capita in Iranian
provinces.

Table5: empirical results of granger causality in Iranian provinces

Null Hypothesis F-Statistic ~ Probability
Lag: 1
LHDI does not Granger Cause LGDPP 023116 0.6319
LGDP does not Granger Cause LHDI 20.5109 2.E-05
Lag:2
LHDI does not Granger Cause LGDP 0.56685 0.5695
LGDP does not Granger Cause LHDI 7.52207 0.0010
Lag:1
LEDU does not Granger Cause LGDP 0.04845 0.8263
LGDP does not Granger Cause LEDU 296814 5E-07
Lag:2
LEDU does not Granger Cause LGDP 1.99736 0.1422
LGDP does not Granger Cause LEDU 8.00310 0.0007
Lag:1
LLE does not Granger Cause LGDP 0.13831 0.7109
LGDP does not Granger Cause LLE 23.7480 5.E-06
Lag: 2
LLE does not Granger Cause LGDP 0.46466 0.6300
LGDP does not Granger Cause LLE 14.0117 6.E-06

Source: Author Computations
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The results suggest that Granger causality from economic growth to HDI, education and
life expectancy exist but there is no relationship vice versa. In other words, HDI, education
and life expectancy cannot influence growth in Iranian provinces.

The positive sum of lagged coefficients implies that economic growth has a totally
positive effect on quality of life. That is to say, a higher economic growth comes with a
higher provincial quality of life.

8. Conclusion and Policy Implication

One of the goals Iran has set up is improvement of regions that have been developed less if
compared to the development level of the regions with more standard living. Trying to
improvement regions economic performance especially in poor regions has strengthened the
debate on impact investments in human development on long term economic growth. In other
words, it is also pertinent to ask whether such investments are causing economic growth and
better performance in long term.

The empirical findings of this study show that the average HDI across Iran provinces have
increased, implying that although still inequality remains but the quality of life also has
raised. Also results support the finding that human development is positively related with
economic growth in Iranian provinces in the long run.

Moreover, the results of granger causality test indicate that there is unilateral causality
from GDP per capita to the HDI, health and education. Hence, for improving of HDI and its
indicators, we should emphasize on the increase of per capita income.

This study supposes that stable and rational economic growth positively influences
both in quality of life and inequality in long term. Speedy economic growth can expand
Iran’s provincial market size and development level, which will be caused better
performance in quality of life in long term and provide more employment opportunities.

An increase of GDP per capita and income can improve the HDI and investment on the
production in Iranian provinces cause to the enhancement of income and quality of life.

With respect to the results of this paper the main policy implications of the study is that in
relation to regional development especially in more poor regions, it can be achieved first by
redistribution of income, the increase of production and employment, structural investment
and other economic opportunities between provinces and then increasing and improving the
stock of HDI and related indicators especially if current stocks of province in special indicator
are at lower end.
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