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Abstract

The purpose of this article is to estimate the short-run and long-run income inequality
effects on the industrial total factor productivity in the provinces of Iran. For this purpose,
panel data of 31 provinces of Iran are used for the period of 2011-2019. First, Malmquist’s
total productivity index was estimated by data envelopment analysis. Then, the long-run
and short-run effects of income inequality on TFP were evaluated by static and dynamic
spatial econometric models. The findings show that the negative effect of income inequality
on total productivity is locally confirmed in the long-run, but its spatial spillover effects
are not sustainable. According to the results of the long-run total effect, inequality has
a negative and significant effect on the industrial total productivity in the long-run. In
the short-run, in the spatial lagged model (SAR), the inequality local effects on TFP are
negative and significant, but in the spatial durbin model (SDM), this effect is negative
and insignificant. The short-run spatial spillover and total effects of income inequality on
industrial total productivity are negative and significant in the spatial lagged model, but
positive and insignificant in the spatial durbin model. In sum, according to the short-run
and long-run results, the increase in income inequality in Iran’s provinces has a negative
and significant effect on TFP in the long-run.
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The recent results of the spatial distribution of income and wealth indicate the existence of
large income inequalities in geographical regions within countries (Piketty et al, 2018; Solt,
2019). On the other hand, industrial development depends on the income status of the lower
and middle deciles. Therefore, reducing the income distribution gap and increasing the

1. Introduction

income of the middle and lower households is an important step to stabilize economic
growth (Zhang and Li, 2016). The important issue is that what is the relationship between
technological progress, total factor productivity and income inequality. It is expected that
there is a relationship between the income gap and technological changes in the continuous
economic growth process (Chen and Qin, 2014; Fan et al, 2018). Theoretically, the
affecting mechanism of income inequality on productivity and economic growth is quite
clear; But empirically, researchers have doubts. Although the experimental findings are not
consistent in this regard, but ignoring possible spatial effects is the common point of most
of these studies; Especially when dealing with spatially structured data. if there are spatial
effects and we ignore them in the relationship between productivity and inequality, this
may lead to biased estimates of the true effects of income inequality on productivity and
economic growth. Spatial effects should be controlled for two reasons. First, spatial effects
may help policymakers make better strategies to redistribute economic activities, increase
economic growth, and realize the economic potential of less developed geographic regions.
Second, spatial effects can allow the government to reallocate existing resources.
Therefore, in this article, the effects of the income gap on the growth of the industrial total
factor productivity are evaluated in the Iran’ provinces manufacturing industries.

2. Materials and Methods

Spatial models measure spatial effects by entering variables observed in other locations
into a regression model. Theoretical models usually identify the existence of spatial
spillovers, which reduce the effects of the spillovers as the distance between regions
increases. Empirically, spatial panel data models are a suitable tool for measuring the
effects of spatial spillovers. LiSage and Pace (2009) separated the total spatial effects into
long-run direct and indirect effects through an averaging process. The direct long-run
effects are measured by the average terms of the principal diameter of the partial derivatives
matrix of the reduced form spatial autoregressive model (SAR); While long-run indirect
effects are calculated as the average of other elements in each matrix rows (or columns). In
fact, indirect effects are average spillover effects in all regions. In other words, direct
effects represent the average expected change of all observations of the dependent variable
in a specific region due to a one-unit increase of a specific explanatory variable in the same
region, while indirect effects represent the spillover effects of a change in the independent
variable of a region on the dependent variable in other regions. Anslin (1988) showed that,
the approach of spatial econometrics has two important differences with conventional
methods. The first is the issue of spatial dependence or autocorrelation between sample
data observations at different points and the second is the spatial structure or heterogeneity
that results from model relationships which move on the coordinate plane changes with the
sample data. The two above factors are ignored in the conventional econometric models.
In the Gauss-Markov assumption, explanatory variables are constant in repeated sampling,
but the existence of spatial dependence among samples violates the assumption. When in
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research we are faced with variables that are related to a specific space and geographical
location, it will not be appropriate to use the conventional econometric method.

3. Data

The dependent variable of this article is the total factor productivity and it is estimated by
the data envelopment analysis (DEA) method, which is a non-parametric method.
According to the classical production function, in this article, the manufacturing industries
added value variable at constant price of 2011 was used as output, and the capital stock
variables at constant price of 2011 and the manufacturing industries employment were used
as inputs. The information of these variables has been collected from the statistical reports
of industrial firms with 10 or more workers in the provinces of Iran that published by the
Iranian Statistics Center.

4. Discussion

The total factor productivity results showed that only Bushehr has experienced a positive
growth TFP. Among the two components of TFP, technical efficiency has a more powerful
role compared to the technological progress change. Looking at the findings of these two
indicators, we find that 15 provinces have had positive growth in technical efficiency; And
only Bushehr has experienced technological progress. In other words, although technical
efficiency has contributed to the growth of TFP in 15 provinces, technological progress has
neutralized this effect. The estimating results of the relationship between TFP dynamics
and the level of income inequality showed that the increase in income inequality reduces
the industrial TFP in the provinces of Iran. The estimated coefficient of the dependent
variable with spatial lag in all models is positive and significant, which shows that the
average level of industrial TFP In neighboring provinces, it has a positive effect on local
innovative activities. In addition, the estimated coefficient of Gini coefficient with spatial
lag in the dynamic spatial durbin model is positive and significant, which indicates that the
level of income inequality in neighboring provinces has a positive effect on local TFP.
Overall, according to the short-run and long-run results, the increase in income inequality
in the provinces has a negative and significant effect on TFP in the long-run. Also, the
increase in inequality in the neighboring provinces has unstable effects (spillover) on TFP.

5. Conclusion

The main question of this article was whether income inequality has an effect on TFP in
the provinces of Iran. For this, static and dynamic spatial panel models were used to
estimate the effects of income inequality and its spillover effects on TFP in the period of
2010-2019. The results indicate that the negative effects of income inequality on
productivity and economic growth in neighboring regions are not just an intuitive theory,
but seem to be important results of the globalization of the economy and spatial relations
of regions. By looking at the Gini coefficient of Iran's provinces, we find that most of them
have high levels of inequality. Another reason that can explain why inequality can have a
negative effect on TFP in Iran's provinces is the change in the income share of the poor
compared to the rich. The statistics showed that in recent years, the income ratio of the
lower deciles to the upper has been increasing, which shows the increase in income
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inequality in Iran. In order to reduce these negative effects, new regional economic
development policies in Iran should be revised. These policies should include the transfer
of public funds to develop the less developed provinces. This transfer can be in the form of
investment in public infrastructure (roads, hospitals and schools) or fiscal incentives. In
addition, regional development policies can include easing business regulations and
creating conditions for attracting manufacturing firms in deprived provinces, which are the
beginning of accumulation processes and can create long-run positive economic effects in
these provinces.
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Fig. 1: Some spatial models (source: Elhorst, 2010)
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Tab. 3: Total factor productivity, technical efficiency and technological progress in
Iran's provinces manufacturing establishments; 2012-2019
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Tab. 4: Estimating the effects of income inequality on total factor productivity in static spatial
models
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Tab. 5: Estimating the effects of income inequality on total factor productivity in
dynamic spatial models
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