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Abstract

One of the most important applications of economic growth models is for regional
economic growth. In regional growth studies, it is necessary to consider spatial effects
because of spatial dependence among the growth rates of regions. This research investigates
the impact between net migration and its spatial lag on regional growth, based on the
neoclassical (Solow) growth model. The used model in the study is the Dynamic Panel Data
(DPD) which has been specified as a Spatial Durbin Model (SDM) and estimated by the
spatial generalized method of moments (SGMM). The specified model has been tested for the
30 provinces of Iran in the period of 2006-16. The estimated results show that the time-lagged
dependent variable had a positive and highly significant effect on income per capita. The
impact of initial income per capita on growth is negative, and the convergence hypothesis is
thus accepted. That is, poor provinces grow faster than the rich. The income per capita and
growth are positively related to net migration rate. Expectedly, the new coming people to a
province would increase income per capita and growth. The estimated coefficient of the
spatial lag of the dependent variable is statistically significant and demonstrates spatial
dependence in income as well as economic growth among the provinces of Iran. Every
province’s growth rate was positively impacted by the economic growth of its neighbors.
However, net migration has no spatial effect on income per capita and growth. In other words,
the regional economic growth has not been influenced by migration to neighboring provinces.

Keywords: Neoclassical growth model, convergence, migration, spatial Durbin model,
spatial generalized method of moments.
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1. Introduction

The economic convergence hypothesis is an important result of the neoclassical economic
growth model. According to neoclassical growth models, such as Solow (1956), Cass (1965),
and Koopmans (1965), an economy's growth is inversely related to its initial level of income
per capita. Therefore, small economies grow faster, termed B-convergence (Barro, 1991).
Economists have acknowledged this important hypothesis since the 1990s, after the
widespread studies of Barro and Sala-I-Martin (1992). The reason is that poor economies
have high marginal products of capital, since their ratios of capital to labor are low. As a
result, they tend to grow faster. In fact, the convergence hypothesis returns to the diminishing
returns to capital in neoclassical growth models (Barro, 1991).

The convergence hypothesis has been tested in many studies for cross-country cases of and
regions in a country as well. Usually, this hypothesis is more compatible with the cases of
regions. It seems that in such cases, the growth rates have higher correlation with their initial
level of income per capita than cross-country cases of. This study uses the neoclassical
growth model for the case of the regions of Iran, with the emphasis of migration. Like other
developing countries, there is a dichotomy between developing and less-developed regions of
Iran. Some regions have a higher level of development with higher income per capita and
people tend to immigrate to such regions (Rahmani, 2011).

Migration within a country has both positive and negative impacts. On one hand,
migration and redistribution of population within a country is one of the most fundamental
instruments that policymakers rely on to control population density, and to direct population
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displacements to economic poles (Mirza-Mostafa and Ghasemi, 2013). On the other hand,
displacements — especially from rural to urban areas—have created a wide variety of socio-
economic problems for less-developed and developing countries. Regional imbalances
accelerate and reinforce regional migration and cause reduction in the national growth rate.
As a result of regional migration, origin regions will be faced with the reduction of labor
(especially experts) and loss of various types of capital which will eventually lead to
production decline. On the other hand, although (physical and human) capital would rise in
destination regions, population density will increase and many social and economic problems
would emerge.

The neoclassical economic growth models are of the most widely used in investigating the
impact of migration on economic growth rates at regional levels. There are two opposing
points of view about the results. From the negative view, migration will lead to a reduction in
human capital in the origin regions and the accumulation of human capital in destinations, and
therefore the growth of origin regions will decrease. In contrast, some economists emphasize
the positive effect of migration in destination regions (Anjomani, 2012).

The objective of this study is to estimate the impact of regional migration on economic
growth in the provinces of Iran for 2006-16. Accordingly, the paper is structured as follows:
Section 2 reviews the literature, section 3 specifies the econometric model, and section 4
analyzes the obtained results. The paper ends with a conclusion and suggestions.

2. Literature review

2.1. The impact of regional migration on growth

Studies for diversified cases including Anjomani (2012) for the USA, Rahmani and
Hassanzadeh (2011) for Iran, Di Maria and Stryszowski (2009) for some other countries in a
panel data model, Groizard and Llull (2007) for a panel of 92 developing and developed
countries, Moody (2006) for Australia, Shoiji (2001) for Japan, Persson (1994) for Sweden,
and so on, demonstrate that regional migration plays a crucial role in regional growth and
development. Therefore, countries try to control the displacement of people among regions.
Regional migration is a process through which population growth rate and the growth rate of
labor supply change. Thus, regional migration would affect regional economic growth.
Regional migrations are generally characterized by a flow of human resources from villages
or towns with fewer facilities (the origin regions) to big cities and metropolitan areas with
more facilities and higher educational attainment (Sabagh Kermani, 2001: 124). Migration
flows are from villages to cities, from towns and small cities to capital cities of provinces, and
from capital cities of provinces to nearby metropolitans in other provinces. People prefer to
immigrate to rich provinces in which there are more facilities for life and more job
opportunities.

The impact of migration on regional growth and development is one of the most important
problems of developing and less-developed countries (LDCs). In fact, it is a truly
uncontrollable and ungovernable phenomenon in many cases. Consequently, it negatively
influences macroeconomic variables including economic growth and development. Indeed,
regional imbalances strengthen and accelerate regional migration, and this is one of the most
disturbing obstacles to the growth of such economies at the national level. In addition, this
phenomenon can impact other macroeconomic variables in a disorderly manner.

These consequences can be considered from the perspective of both the origin and
destination regions. With the emergence of displacement flows from an origin region, that
area will be faced with the reduction and even loss of various types of capital—especially
human and physical capital stock—which will eventually lead to a reduction in production. In
contrast, this phenomenon in destination regions leads to congestion, pollution, administrative
complications, etc. The final consequence is higher living costs and higher production costs as
well. Eventually, the economic growth will decrease in both origin and destination regions
(Zangeneh, 2007). On the other hand, migration would increase production and economic
growth in destination regions through enhancing physical and human capital stocks. In other
words, the impact of migration on regional economic growth is ambiguous.
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Regional migration is one of the most important factors that socioeconomic policy makers
pay attention to when planning for regional development using population control tools and
directing population displacement according to regional facilities. The objective is to reduce
the costs of displacement for both regions. Local governors try to turn threats into
opportunities and weaknesses into strengths through local development planning. A rise in
human capital is an inevitable result for destination regions. Since, theoretically and
empirically, human capital is one of the main determinants of economic growth and
development, destination regions reap this benefit. In addition to the growth of human capital
and economic growth, other positive impacts include increasing positive externalities and
higher productivity. These factors lead to higher economic growth in turn.

In recent decades, along with the expansion of endogenous growth theories, various views
have been raised on how regional migration influences economic growth through human
capital. In endogenous economic growth models, including Romer (1990) human capital have
a fundamental role, since it generates the new products and ideas that underlies technological
progress (Barro, 1991). A region with more human capital would absorb new ideas and
products and catch to the newer technology up, and would thus grow faster (Nelson and
Phelps, 1966).

2.2. The theoretical framework

Economists classify regional growth theories in different ways. According to one source,
there are four groups (Sabagh-Kermani, 2001) The theory of cumulative causation was
proposed by Myrdal (1956) and expanded by Kaldor (1957). According to this theory, the
regional growth of production per labor is determined by the extended use of economies of
scale as well as localized agglomeration (specialization) in production (Sabagh-Kermani,
2001: 238). 2) The growth poles theory is a regional and industrial planning model proposed
by Perroux (1955). This theory is similar to the theory of cumulative causality but provides
more details on the mechanism of unbalanced regional growth. Hirschman (1958) proposed
polarization and trickle down effects as factors to add to this theory. 3) Wave growth models
believe that regional growth has a wave pattern instead of a smooth and continuous trend.
This model is similar to the growth poles theory. 4) Neoclassical growth model, known as the
Solow model, is one the most applied models in empirical studies. In fact, this model has
attracted a considerable attention in empirical regional studies. The Solow model is one of the
most widely used models in investigating the impact of migration on economic growth at the
regional levels. Since the specified model in our study is based on the neoclassical growth
model, we will discuss this model in more detail.

The Solow growth model focuses on four main variables: output, capital, labor, and
knowledge (effectiveness labor). This model is based on two central assumptions. First, in the
considered production function, the returns to scale in capital and effective labor is constant.
Second, other inputs than capital, labor and knowledge are unimportant (Romer, 2001). One
of the most important obtained results, according to the model, is the conditional convergence
hypothesis for regions. This model attempts to explain long-term economic growth using the
relationship of capital accumulation, population or labor growth, and increasing productivity,
which is generally known as technological progress. The core of this model is the neoclassical
Cobb-Douglas production function which provides a link to microeconomic foundations. The
production function is shown as follows:

Ye = F(K(2), A(). L(2)) (1)

in which Y is output, K is capital stock, L is labor, and A is knowledge stock and
multiplied by L. t shows time. Time does not enter the production function directly, but only
through variables (inputs). In other words, output changes over time only if inputs change
(Romer, 2001). For understan?(i'ng equilibiium properties, it is divided by A.L:

F(A.L’l)_A.LF(K’A'L) @

(K / A.L) is the level of capital per unit of effective labor (worker) and is shown by £.

Thus, (F(i’:m) = ﬁ is output per unit of effective worker (demonstrated by y).

Finally, we will have:
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That is, output per unit of effective labor as a function of capital per unit of effective labor.
Considering the production function in th; Cobb-Douf%las form, we have:
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In addition:
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in which » and g are exogenous parameters and show the growth rate of the labor force
(population) and the rate of technological growth, respectively. However, since we assume
that saving is equal to investment and changes in capital stock are equal to investment minus
depreciation, changes in capital stock are determined through the following equation:

K(t) = sY(t) — oK(t)
(6)
where s is the saving rate and o is the depreciation rate of capital stock.

It is assumed that # and o, g are relatively small and their sum is positive (Romer, 2001).
The model is set in continuous time. It implies that the model variables are defined at every
point in time. According to the equation (6), the growth of capital stock per unit of effective
labor is:

oy KO K@ ; i
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Therefore,

ke = 5. f(k(£)) — (n + g + 0)k(t)

(3)
Equation (8) is the key equation of Solow model (Romer, 2001). The term of s. f (k(t)) is
the actual investment per unit of effective worker and (n+ g + o) is the amount of

investment required to keep £ at its existing level, termed break-even investment. k£ grows at a
rate of n + g:

k
ro N +g
®
Since the quantity of effective labor is growing at rate n+g, the capital stock must grow at
rate n+g to keep k steady. Assuming constant returns to scale, ¥ grows at the same rate (n +
g). In equilibrium, the growth rate output per capita depends on technological progress

(Taghavi, 2004). According to equation (8), the growth path of output per unit of effective
worker is extracted.
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In the Solow model, long-run growth of output per worker depends on technological
progress, while short-run growth can result from either technological progress or capital
accumulation (Romer, 2001). One of the most important results of the endogenous
neoclassical growth model is the convergence hypothesis which has attracted a considerable
attention in regional empirical studies. According to the hypothesis, areas with lower initial
capital per worker grow faster and thus tend to converge towards regions with higher capital
to worker ratios.

There are two concepts for convergence. First, the absolute convergence hypothesis says
that poor economies tend to grow faster than rich economies, regardless of their
characteristics. Second, the conditional convergence hypothesis proposes that economies tend
to converge to their balanced growth paths, and hence their growth rates depend on their
current position relative to balanced growth paths. The larger the distance, the faster the
economy grows. In other words, poor regions do not grow quickly if they do not have the
necessary infrastructure.

3. Methodology

In this study, two different approaches are used for assessing the impact of independent
variables on economic growth. First, the model will be estimated through the generalized
method of moments (GMM) or a dynamic panel data (DPD) model (Arellano-Bond
estimator). Unlike static panel data models, dynamic panel data models include lagged levels
of the dependent variable as regressors. The second approach will use the GMM estimator in
a spatial Durbin model. Here, the variables of regional migration and income per capita will
be used as spatial Durbin variables.

The GMM estimator is a powerful tool that, unlike the Maximum likelihood (ML) method,
does not require precise data on the distribution of error terms (Meshki, 2011). A dynamic
panel data model includes the lagged levels of the dependent variable. Hence, the assumption
of the lack of autocorrelation between the independent (explanatory) variables and the error
terms are violated. In other words, including a lagged dependent variable as a regressor
violates strict exogeneity assumption because the lagged dependent variable is necessarily
correlated with the idiosyncratic error term. As a result, using ordinary least squares (OLS)
estimators (for fixed and random effects panel data models) provides biased and inconsistent
results (Baltaji, 2008; and Arellano & Bond, 1991). The generalized method of moments
(GMM) estimator resolves the problem through utilizing the instrumental variables (IV)
estimation. Regression variables, even lagged variables, are used as instrumental variables to
eliminate the bias caused by the endogeneity of explanatory variables (Green, 2012).

The first-order differential generalized method of moments (GMM) was first proposed by
Arellano and Bond (1991). In the Arellano-Bond method, the first differences of
the regression equation are taken to eliminate the fixed effects. In other words, the intercepts
are eliminated in this method (Yavari & Ashrafzadeh, 2005). Arellano and Bover (1995), and
Blundell and Bond (1998) proposed some changes to the first order equation of GMM and
suggested the orthogonal deviations estimator. The difference between these two methods is
the manner in which individual effects are included in the model. The advantages of the
second method are to increase the accuracy and reduce the bias of limitations of sample size
(Baltaji, 2008).

This study utilizes the Arellano-Bover /Blundell-Bond Dynamic Panel data two step
estimator. The model is shown as follow (Arellano, 2003):

-~ _ vb U R » ST
Yit — /.aj:luj Yit—j T AigP1 T WitpP2 T Vi T &t

(10)

where a;s are p parameters that should be estimated. x; is a k;-dimentional vector of
completely exogenous variables. w; is a k,-dimentional vector of predetermined or exogenous
variables. £, and p2 are respectively k;-dimentional and a k,-dimentional vectors of
parameters to be estimated. vi is the panel level effect (which may be correlated with the
explanatory variables). ¢it is the independent and identically distributed (i.i.d) variable with
the variance of g2. The model assumes that vi and g; are independent for each cross-section i
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during the whole time period ¢. w;, and x; include the lagged independent variables and
dummy variables. However, these two variables are equivalent in dynamic panel data models.

In the study, the dynamic panel data model is specified through spatial econometric
techniques. In order to specify the spatial GMM model, it is considered a Spatial Dynamic
Panel Model (SDPD), shown as follows:

K

n K n
Vit = a+ TWit-1+ DZ Wijyit + Z Br Xirx + Z Z Dy ZinOx + @i + ye + vit
=1 k=1 k=1j=1
(11
The error term has three components: the panel model error term v;, the within-group error
term y,, and the between-group error term a;. W is the row-standardized spatial weight matrix.
a; shows the individual (cross-sectional) fixed or random effects. y, also shows the fixed and
random effects of time. If 7 = 0, the model will be static, and if ¢ # 0, then the model will be
dynamic. In other words, the lagged dependent variable will also enter into the model, and the
model will be the spatial dynamic panel data (SDPD) model or spatial generalized method of
moments (SGMM) model (Yu, Jang & Lee, 2008).

4. The model and variables

In empirical specification of the slow growth model, the growth rate of income per capita
is dependent variable and the time-lagged of income per capita is one of the independent
variables. Since the growth rate is calculated through /n(y,) minus In(y.;), we can bring In(y,.;)
to the left-hand side of the equation and write the relation in terms of /n(y,). According the
theoretical base, the Dynamic Panel data (DPD) Model is specified as follows:

In(GDP;t) = a + By In(GDP;_1) + foIM; + Bslis + BaFRic + PsBUst + BsHCr + B7HCE + i
Mie = a; + ¥ + Uit
(12)
The specified model (12) is estimated for provinces of Iran for 2006-16. Since the data are
regional, there would be spatial dependence between them. In other words, each region would
be influenced by its neighbors’ conditions and its conditions as well. Therefore, the spatial
specification of the model is considered in the form of the spatial Durbin model:

In(GDPy) = a + By n(GDPye_1) + BIMy; + B3l + B4FRy + BsBU + PeHCy + B7HC
+ pW In(GDP;;_y) + yWIM;: + pje
Mit = @; +¥e + v (13)
The spatial lag of income per capita (dependent variable) has entered the model. In

addition, the spatial Durbin variable is the spatial lag of regional migration. The definition of
variables in the models are stated in Table (1).
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Table (1). Variables and parameters of the specified models

Variable Definition

y income per capita

IM Net migration rate (net entrance to each province from others)
1 The ratio of Investment to GDP

FR Fertility rate

BU The ratio of the government consumption expenditures to GDP

HC Human capital
HC? The square of human capital
W.y The multiplication of the spatial weight matrix and y per capita (for considering
spatial autocorrelation)
W.IM  The multiplication of the spatial weight matrix and /M (Durbin variable)

Intercept

Coefficients of explanatory variables
The coefficient of spatial autocorrelation
The coefficient of spatial Durbin

R v X |

In(y.1) plays a crucial role in the Solow growth model and its coefficient is used for testing
the convergence hypothesis. If the estimated coefficient is negative and significant, the
convergence hypothesis would be accepted. It implies that poor economies growth faster than
rich toward their balanced growth paths. As mentioned in the previous sections, the impact of
migration on growth rate is ambiguous.

In endogenous growth models, such as Robelo (1990) and Barro (1990), per capita growth
and the investment ratio tend to move together. For example, an exogenous improvement in
productivity tends to raise both the growth and investment ratio (Barro, 1991, p.422). On the
other hand, some studies like Barro and Becker (1989), Becker, Murphy and Tamura (1990),
and Barro (1991), in which fertility is exogenous, per capita growth and fertility rate tend to
move inversely. In fact, a higher human capital leads to higher growth and lower fertility.

The effect on fertility involves an increase in the value of parent's time and therefore a
rising in the cost of raising children (Barro, 1991). In other words, more educated people are
more productive in producing goods rather than more children (Barro, 1991, p.409). Barro
(1989, 1990, and 1991) found that government consumption expenditures (as a relative
variable to GDP) had negative effects of growth and investment. He argues that government
consumption had no direct effect on private productivity, but lowered saving and growth
through the distorting effects from taxation or government-expenditure programs (Barro,
1991, p. 430). Human capital is a key factor affecting economic growth and is highlighted in
endogenous growth theories. Actually, human capital influence technological progress
through generating new ideas and new products. Barro (1991, p.409) believes that countries
with greater initial stock of human capital experience a more rapid rate of introduction of new
goods and ideas and thereby tend to grow faster.

In this paper, we considered two proxies for human capital: the percentage of population
with secondary education and the mean years of schooling. Since the second proxy, mean
years of schooling does not show significant effects of growth, the results of the first proxy
have just presented in the next section.

As mentioned before, the model was estimated for 30 provinces of the country for the
period 2006-2016. In this study, Alborz province is considered as a part of Tehran province
due to limited access to data. The data were extracted from the Statistical Yearbooks of Iran
and the Central Bank Statistics of Iran.

5. Empirical results

The model specifies in two forms in relations (12) and (13). In fact, relation (13) is the
spatial Durbin specification of the relation (12) with two spatial variables: spatial lag of the
income per capita (the dependent variable) and the spatial lag of migration. As explained
before, in the empirical specification of the Solow growth model, the growth rate of income
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(GDP) per capita, which is measured as the difference of natural logarithm of income per
capita and its first order lag (In y — In y—=—-1), is a function of the starting income per capita
variable (the first order lag of natural logarithm of income per capita (In y—-1)), and other
variables which reflex the structure of each economy. Therefore, we can consider the natural
logarithm of income per capita as the dependent variable. However, we have to reduce 1 from
the estimated coefficient of for investigating the convergence hypothesis.

Table (3) shows the estimated results. Model I is the traditional model which is presented
in the equation (12). The model has been estimated through GMM. The estimated %2 of the
Sargan test is 13.579 with the probability of 0.404, therefore it is higher than Chi-squared of
the table. Thus, the null hypothesis is not rejected. As a result, instrumental variables are
correctly selected and there is no meaningful correlation between the instrumental variables
and error terms. The results of the Arellano-Bond test has been demonstrated in the table.

Table 2. Arellano-Bond test for zero autocorrelation in first-differenced errors

Order z Prob.>z
1 -2.061 0.039
2 -1.578 0.115

Source: Authors' calculations. * HO: no autocorrelation.

Results indicate that the z-value of the first-order autocorrelation test is -2.061 with the
probability of the 0.039, which shows that the null hypothesis of the absence of first-order
serial autocorrelation cannot be accepted. Therefore, the model is dynamic and the first-order
time lagged of the dependent variable enters in the model as an independent variable.
However, in order to confirm that there is no higher serial autocorrelation—which leads to
overestimating the coefficients of the two-step Arellano-Bover /Blundell-Bond model—
higher order autocorrelation tests were used. The Arellano-Bond test for second-order serial
autocorrelation shows the probability of z-value is 0.115 and confirms that the model does not
have higher order serial autocorrelation.

Table 3. Estimating the coefficients of specified models for 30 provinces of Iran, 2006-16.

Variables Model 1 Model 11
Iny_, 0.7527 0.866
(94.05) (55.61)
IM 0.223"" 0.047"
(8.52) (2.14)
1 0.0023 0.0002
(0.55) (0.02)
FR 1.349™ 0.010
(2.13) (0.03)
BU -0.024™" -0.011°"
(-16.13) (-5.97)
HC -0.134™" 0.236""
(-0.98) (2.80)
HC? -0.157°" -0.137°7
(-11.68) (-3.93)
a 3.113"™ 1.392°"
(25.80) (8.00)
p 0.021°
) (1.68)
Y 0.032
) (1.02)
Sargan test ¥ (13.579) -
(prob.=0.404)
R’ 0.972
Moran's I statistic 2.628™

(prob.=0.009)
Source: Authors' calculations. ~, and ~represent statistical significance at the 1%, 5% and 10%
levels, respectively. z-statistics are in parentheses.
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Estimating model I coefficients through Arellano-Bover/ Brundell-Bond by traditional
econometric techniques demonstrates that the estimated coefficient of the lag of the
dependent variable (In y;) is 0.725 and highly significant. As mentioned before, for
considering the impact of In y.; (the starting level of income per capita) on growth, we must
compute 0.725-1 which is equal to -0.275. That is, the starting level of income per capita have
a negative significant impact (with a coefficient of -0.275) on per capita growth which reflects
the convergence hypothesis. It means that growth rates tend to be inversely related to the
initial incomes per capita. In other words, poorer provinces with lower income per capita
grow faster toward their balanced growth path. This result is consistent with the results of
other studies on Iran's provinces such as Rahmani and Hassanzadeh (2011).

However, the estimated coefficients would be biased if there would be spatial dependence
among observations, and the spatial specification of the model must be considered. The
Moran's I test verifies the spatial dependence in incomes per capita. The estimated statistics is
2.627 and significant. Hence, there are positive spatial effects for the income per capita and
growth of provinces in Iran. In other words, the income per capita and the growth rate of each
province is related to the incomes per capita and growth rates of others. It is clear that more
distance between provinces reduces the spatial effects. We enter spatial effects in the model
through spatial weight matrix which is defined according to the first-order queen contiguity.

Figure (1) plots the neighbors histogram for provinces of Iran. The colors of columns are
related to the numbers of neighbors in a spectrum of blue color with 3 neighbors to red color
with 8 neighbors. For example, 7 provinces of Iran have 3 neighbors and 9 provinces have
common borders with 4 other provinces, and so on. As the figure show, there is a strong
spatial connectivity between provinces of Iran.

Figure 1. Neighbors histogram of the provinces of Iran.

selected features

.-
o
-

6 (5)

7(2)
Connectivity

Source: Research findings.

The last column of Table 2 shows estimated results for the spatial Durbin model in which
two spatial variables were added: the spatial lag of the dependent variable, so that its
estimated coefficient demonstrates spatial autocorrelation; and the spatial lag of regional
migration which displays spatial effects of migration among provinces. As expected, the
estimated coefficient of spatial lag of income per capita (p) is positive and statistically
significant which reflects positive spatial dependence among Iran’s provinces. That is, having
borders with higher income provinces influences incomes per capita positively. In other
words, having poor neighbors can be a negative factor for income per capita and economic
growth. The estimated coefficient of the Durbin variable (7) is also positive but not
significant. Hence, there is not significant spatial effects from regional migration.

The Moran's I test and significantly estimated coefficient of the spatial lag of the
dependent variable demonstrate that the model has spatial form and the spatial effects must be
considered in the model.

Results show that income per capita is strongly related to its time-lagged. The estimated
coefficient in the spatial Durbin model is 0.866 and strongly significant. According the
previous explanations, the initial level of income per capita would influence growth
negatively with a coefficient of -0.134. Accordingly, higher initial income per capita decrease
the growth rate of provinces. Thus, the convergence hypothesis is accepted for provinces of
Iran. In other words, poor provinces tend to grow faster than the rich.

The estimated coefficient of the regional migration variable is 0.047 which is positive and
statistically significant. Therefore, net migration has a positive effect on income and growth,



18 Farahmand S., Ghasemian N., Regional Science Inquiry, Vol. XI, (3), 2019, pp. 9-20

and the entry of people from other provinces increases the incomes of destination provinces,
and their growth rates rise. As expected, immigration to provinces increases the growth rate,
since the physical and human capital would be increase as new people enter a region, and new
opportunities would be created.

Although the estimated coefficient of investment is positive, it is not significant, which
demonstrates that investment has had no significant effect on the income per capita and
growth of the provinces of Iran. Also, the impact of fertility on income per capita and growth
is positive and significant which is at odds with the predictions of Barro (1991). On the other
hand, the share of government consumption expenditures in GDP has significantly negative
effect on growth. This result is consistent with the Barro (1991) arguments. This means that
provinces with higher government consumption expenditures are expected to have lower
growth rates, which could be due to distorting effects from taxation or government-
expenditure programs.

In the specified model, the square of human capital has been added. That is, instead of a
linear form, the relationship between income per capita and human capital has been
considered as a quadratic form. Thus, human capital and its square has been entered the
model as explanatory variables. Both variables have statistically significant effects on income
per capita and on growth as well. The estimated coefficient of human capital is significantly
positive. As expected, income per capita is positively related to human capital and rising
human capital increases growth. However, there is an inverse U-shape relationship between
human capital and income per capita and growth. Accordingly, there is an optimal amount for
human capital. After the optimum point, the income per capita would decline as human
capital rises.

6. Conclusion

This research has considered the impact of regional migration on economic growth for the
provinces of Iran in 2006-2011. The specified model is based on the Solow growth model.
The specified model is a spatial dynamic panel data (SDPD) model. The obtained results
show that both time lag and spatial lag of income per capita have statistically significant
impacts on the income and growth of Iran’s provinces. The starting income per capita has
expectedly negative impact on per capita growth, which confirms the convergence hypothesis.
That is, poor provinces grow faster toward their balanced growth paths. The positive
estimated coefficient of the spatial lag of income shows positive regional effects.
Accordingly, having rich neighbors increases income and economic growth. Also, being a
destination province for migrants from other provinces positively influences income and
economic growth, while there is no significant spatial effect from migration on income per
capita and growth.

7. References

Anjomani, A, (2012). “Regional Growth and Interstate Migration in the United States”, Socio
Economic Planning Science, 36, 4, 239-265.

Anselin, L. (1988). “Spatial Econometrics: Methods and Models”, (Dord drecht: Kluwer Academic
Publishers).

Anselin, L.and Griffith, D.A. (1988). “Do spatial effects really matter in regression analysis? Regional
Science Association, No. 65, pp. 11-34.

Arellano, M., and Bover. O. (1995). “Another look at the instrumental variable estimation of error-
components models”, Journal of Econometrics, No. 68: 29-51.

Arellano, M., Bond, S., (1991). “Some tests of specification for panel data: Monte Carlo evidence and
an application to employment”, Review of Economics Study, No. 58, pp. 277-297.

Baltagi, B. H., (2008). “Econometric Analysis of panel data, Chichester”, John Wiely& Sons Ltd.

Barro, R. J. (1991). “Economic growth in a cross-section of countries”, Quarterly Journal of
Economics, 106 (2): 407-443.

Barro, R. J. (1990). “Government spending in a simple model of endogenous growth. Journal of
Political Economy, 98(S5): 103-125.

Barro, R. J. (1989). “A cross-country Study of growth, saving and government. National Bureau of
Economic Research, Working paper No. 2855.

Barro, R. J. and Becker, G. S. (1989). “Fertility choice in a model of economic growth. Econometrica,
57(2): 481-501.



Farahmand S., Ghasemian N., Regional Science Inquiry, Vol. X1, (3), 2019, pp. 9-20 19

Barro, R. J. and Xavier S. M. (1992). “Regional Growth and Migration; A Japan — U.S. Comparison”,
Journal of the Japanese and International Economies, No. 43, Vol. 7, PP. 312-346.

Becker, G. S., Murphy, K. M. and Tamura, R. (1990). “Human capital, fertility and economic growth.
Journal of Political Economy, 98(5): 12-37.

Blundell, R., and S. Bond. (1998). “Initial conditions and moment restrictions in dynamic panel data
models”, Journal of Econometrics, No. 87, pp. 115-143 .

Beets, G., Willekens, F. (2009). “The Global Economic Crisis and International Migration: An
uncertain outlook”, Vienna Yearbook of Population Research, 12, 19-37.

Biene. M, Docquier. F, Rapoport. H, (2001); “Brain Drain and Economic Growth:Theory and
Evidence,” Journal of Development Economics, 64,276- 286.

Central Bank of the Islamic Republic of Iran, "Economic Indicators", Office of Economic Studies,
Different Years.

Di Maria, C, Stryszowski, P. (2009), “Migration, Human Capital Accumulation and Economic
Development”, Journal of Development Economics, 3, 306-313.

Lesage, J. (1999). “Spatial Econometrics”. Department of Economics University of Toledo.

Farahmand, Shekoofeh. (2001). "Assessment of Economic Convergence and the Impact of Regional
Overflows on Percentage Growth in 57 OIC (Organization of Islamic Conference) Countries in
1976-1995", Master's thesis, Faculty of Administrative Sciences and Economics, University of
Isfahan.

Farahmand, Shekoofeh; Asgari, Ali and Samti, Morteza. (2008). "Spatial Analysis of Urban
Development in Iran (Growth of Cities Size)", Journal of Economic Research, 43 (1).

Groizard. J, Llull. J, (2007). “Skilled Migration and Growth: Testing Brain Drain and Brain Gain,”
Journal de Economia Internaciona 1, DEA Working Papers,
http://www.uib.es/depart/deaweb/deawp/pdf.

Kuo. C. C, Yang. C. H, (2008); “Knowledge Capital and Spillover on Regional Economic Growth:
Evidence from China,” China Economic Review, Vol. 13, pp. 594-604.

Lesage, J. (1999). “Spatial Econometrics”. Department of Economics University of Toledo.

Lewis, E., Peri, G. (2014). “Immigration and the Economy of Cities and Regions”, working paper,
http://econpapers.repec.org/

Moody. Cat, (2006). "Migration and Economic Growth: A 21st Century perspective", New Zealand
Treasury.

Mirzam-postifi, p. and Seyed-Qasemi, P. (2013). Factors Affecting Provincial Immigration Using
Gravity Model, Quarterly Journal of Financial and Economic Policy, 1 (3).

Migration to Economic Growth and Regional Convergence in Iran ", Journal of Economic Modeling
Research, 2 (5), 1-19.

Nadiri, M and Mohammadi, T. (2013). Influence of Institutions on Economic Growth, 13 (4), 177-207.

Nelson, R.R. and Phelps, E. S. (1966). Investment in humans, technological diffusion, and economic
growth. American Economic Review Proceedings, 56(1/2): 69-75.

Rahmani, Teymur. (2011). Macroeconomics.

Rahmatzadeh, Mohammad. (2002). “Income on the physical and accelerated development of cities and
its consequences," Journal of Political and Economic Information, 115-116, Information Institute.

Robelo, S. (1990). Long-run policy analysis and long run growth. National Bureau of Economic
Research, Working paper No. 3325.

Romer, D. (2001). Advanced macroeconomics, ond edition, New York: McGrow-Hill.

Romer, D. (1990). Endogenous technological change, Journal of Political Economy, 98(5): 71-102.

Romina, Ebrahim. (2014). “Explaining the Relationship between Geographical Distribution and
Underdevelopment, Case: The Provinces in Iran”, Journal of Planning and Space Design, 18 (4),
129-148.

Sala-i Martin, X., (1996). “Regional cohesion: evidence and theories of regional growth and
convergence”’, European Economic Review, No. 40, Vol. 6, PP. 1325-1352.

Stark O, Helmenstein, et al, (1998); “Human Capital Depletion, Human Capital
Formation and Migration: a Blessing in a Curse”, Economics Letters, 60 (3), 363-367.

Sabbagh Kermani, M. (2001). Regional economics of theories and models.

Safayipour, M. And Amanpour, S. And Bastameniya, d. (2011). An Analysis of the Role of
Immigration in the Spectral Development of the City of Yasuj, Journal of New Attitudes in Human
Geography (Human Biography), 3 (4), 158-145.

Statistics Center of Iran (2011). "Detailed results of Population and Housing Census".

Shahabadi, Abolfazl and Pouran, Roghayeh. (2010), "Investigating and Calculating the Impact of Brain
Migration on Economic Growth through Direct and Indirect Channels", Journal of Commercial
Journal of Research, 46-1. 55

Sheikhi (2012). "Regional Development Planning", Social Sciences Monthly, No. 17.



20 Farahmand S., Ghasemian N., Regional Science Inquiry, Vol. XI, (3), 2019, pp. 9-20

Shioji, E. (2001). “Composition Effect of Migration and Regional Growth in Japan”, Journal of the
Japanese and International Economies, 15, 29—49.

Solow, R. M. (1956). A contribution to the theory of economic growth. Quarterly Journal of
Economics, 70(1): 65-94.

Vidal. J. P, (1999); “The Effect of Emigration on Human Capital Formation,”
Journal of Population Economics, 23(5-6), 589—600.

Wong. K. -Y, C. K. Yip. (1999); “Education, Economic Growth and Brain Drain”, Journal of
Economic Dynamics and Control, 23 (5-6), 699-726.

Zanganeh, Yaqoub. (2007). "Quantitative Analysis of Migration and Growth of the Urban Population
in Respect of the Developments in the Labor Market", Journal of Geographic Research, 23 (3) 103-
124.



