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Abstract

The Lucas growth model emphasizes the role of human capital in the
production process and has been highlighted in the works of researchers.
Examining theoretical foundations and empirical studies in different
economies showed that the quality of human resources has an impact on the
production process and can play a special role in economic growth.
Researchers consider different indicators to include human capital in
economic discussions and econometric models. The provinces of the country
have different characteristics, and the efforts of the policy makers are to be
able to evaluate the effect of different variables on the economic situation of
the region and have a picture of the future of the major variables of the
economy. By studying the regional growth process, the most important
variables affecting the growth of the region are identified, but to identify these
variables, a relatively accurate knowledge of the functioning of the regional
economy must be done by matching it with a specific model. Health, skills
and knowledge are among the most important components of human capital
in the economy. Health and treatment in the economy is a phenomenon that
can improve the quality of life of the workforce, improve life expectancy, and
the result is health for the society, which can be the source of wealth.
Examining various studies and research shows that there is a significant
relationship between the health of the workforce and economic growth. Health
and health expenses can affect the educational investments of a country and
lead to an increase in people's learning ability.
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The Lucas model has shown that it is possible to assume a constant return to
scale in the production process in the case of human capital. Because human
capital can be accumulated through educational and skill investments and play
an effective role in forming human capital and increasing this production
input. In order to achieve a constant yield relative to the scale, the workforce
determines the number of years of education and skill training rationally and
optimally, and then in the labor market, it can be attracted to companies that
need this capability in the production of goods and services.

Relatively many studies have been conducted in relation to the effect of human
capital on economic growth, but in all these studies, various indicators have
been used as a substitute for human capital. The average literacy index or years
of education, university and high school graduates are well-known indicators
that have represented human capital in various studies. In the present study,
an attempt has been made to calculate and estimate an efficient index for
human capital in Iran's provinces, considering the nature of the endogenous
growth model of Lucas and the economic literature, in which the role of
education, skill and health of the workforce has been taken into account. After
calculating the human capital index, the effect of the estimated index on the
economic growth of Iran's provinces has been evaluated and compared. Based
on this, this article has empirically evaluated the economic growth model of
Lucas in the provinces of Iran during the years 1385-1398 by using the GMM
method. Human capital index has been calculated using fuzzy logic method
and Mamdani fuzzy inference system. The human capital variable is a hidden
variable and is influenced by various factors. Based on this, the study of
theoretical foundations and the review of studies on the subject were used to
extract the determinants of human capital. Since human capital is a qualitative
concept and in order to convert it into a quantitative concept, it is possible to
create an index for human capital using fuzzy logic, which is influenced by
the variables affecting it. After reviewing the literature on the subject in the
previous sections, it can be concluded that the variables of education, health
and skill are among the most important proxies accompanying human capital.
It should be noted that the aspect of experience and other aspects of human
capital are not considered for calculation due to the lack of statistics and
information in Iran's economy. Variables affecting human capital, which are
determined based on the research background and literature, include
education, expertise, skill, and health, which are calculated using Mamdani's
fuzzy inference system. The necessary data for this study have been collected
from statistical yearbooks and the Iranian Statistical Center.
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The results of this calculation show that the human capital index has increased
significantly in the last years of the investigated period, which can be due to
the increase in education, skill training and the improvement of the health and
treatment situation in the society. Also, since economic growth is affected by
its past values, the economic growth variable break should be included in the
model, which causes the model to become dynamic. Therefore, it establishes
the conditions of generalized moments. Based on this, the GMM econometric
method has been used to estimate the research model. The results of the
estimation of the Lucas economic growth model showed that human capital
has a positive and significant effect on the economic growth of Iran's
provinces. This result is in line with endogenous growth theories and previous
experimental studies. Therefore, it can be stated that the Lucas model is valid
during the period under study of Iran's economy.

The effect of capital stock on the economic growth of Iran's provinces has also
been positive and significant, which is in line with the existing theory in this
field and previous studies. Capital is the engine of economic growth and
development in all theories and models of economic growth. Therefore,
increasing investment through the provision of financial resources for
economic projects, which is one of the most important concerns of economic
decision-makers in every society, causes an increase in production and then
economic growth. The industrialization index has a positive and significant
effect on the economic growth of Iran's provinces. Aggregation of industrial
activities leads to growth by creating savings resulting from local aggregation.
Savings caused by local aggregation occur when the production costs of
companies in a particular industry are reduced by increasing the production of
that industry. The effect of urbanization on the economic growth of Iran's
provinces was negative and significant. Although the previous theory and
studies show the positive and significant effect of urbanization rate on
economic growth. It can be stated that this result was consistent with the
structural characteristics of Iran. The effect of government size on economic
growth has been evaluated as negative and significant. The increase in
government intervention and its expansion is associated with an increase in
production.
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