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Abstract

In recent years, the impact of environmental variables on the types of poverty has been considered by
environmental economists. The aim of this study was to evaluate the effect of groundwater resources variables,
guadratic groundwater power to consider nonlinear and threshold effects, surface water resources on relative
poverty among 30 provinces of Iran in the period 2006-2019. The model used is the Stochastic Dynamic Panel
(DPD) model with the Generalized Torque (GMM) method using Arellano-Bover / Bundell-Bond two-stage
estimators considering 8 Durbin spatial variables (Durbin). The first spatial interval of relative poverty has
also been included in the model in order to consider the spatial effects of the vicious cycle of poverty. The
estimated threshold using the Durbin space model is 0.00493 million cubic meters per year. Considering that
the quadratic coefficient of extraction is 929/2549, if the water extraction passes above the threshold of
493/1804 million cubic meters per year, the relative poverty line will increase. According to this threshold, the
annual water consumption threshold for a population of 80 million people is 39.454 billion cubic meters, while
the average extraction of groundwater resources in the above period is equal to 59.927 billion cubic meters,
which shows that in throughout the period, Iran has crossed the threshold. Due to the spatial effects, it is
suggested that water management policies be changed from political geography management to catchment
management.
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Introduction

Poverty and lack of water is one of the biggest global challenges and among the sustainable development goals
of the United Nations, which is a very serious matter, especially for developing dry areas (Xu et al., 2020).
Many countries tried to solve these challenges by creating infrastructure and developing service industries.
(Yao et al., 2020, Mu, L. et al., 2022). Recent efforts to save water consumption and reduce poverty through a
socio-ecological approach have been used in dry areas (Adhikari, 2013; Li et al., 2016). A look at the
experiences of underdeveloped countries shows that economic growth does not necessarily reduce poverty.
Therefore, a form of economic growth should be aimed at, which is accompanied by poverty reduction and so-
called "anti-poverty growth". A look at the experience of underdeveloped countries shows that if the
characteristics of poor groups are not considered in the growth model, the growth of national production will
not necessarily be accompanied by poverty reduction (Parvin et al., 2013). Water affects poverty in different
aspects (volume, amount of extraction, location of extraction), since in some places water is abundant, on the
other hand, water is very scarce in other geographical places. Therefore, in addition to the amount of extraction
and its amount, the spatial analysis of water and its impact on poverty is also important (Khorani, A; and
Khajeh, 2013); That is, it is possible to transfer water in the areas where the drought is less and its amount is
significant, to the areas where the drought is more, the entry of water to these areas will lead to the improvement
of agriculture, etc., and as a result, poverty will be reduced.

Methodology / Experimental Design

In this research, the number of sections is 30 provinces and the number of years of the time series is 14 (2006-
2019). In panel models, the dynamic form of the model is obtained by entering the intervals of the dependent
variable as an independent variable on the right side of the model. The dynamic panel method of generalized
moments is used when the number of sections in the panel data is more than the number of time series (Baltagi,
2008); Considering the dynamic nature of the panel model, in order to consider the vicious cycles of poverty,
the method of generalized moments of GMM should be used. The GMM estimator is a versatile estimator that,
unlike the maximum likelihood (ML) method, does not require accurate information on the distribution of
disorder sentences. The application of GMM method with dynamic panel data (DPD) will have advantages
such as in terms of individual heterogeneity, elimination of biases in cross-sectional regressions, and as a result,
estimators with higher efficiency and less collinearity, and considering spatial variables, interruption Spatial
and in terms of the spatial weight matrix, geographical and spatial effects will be considered using the space
Dorbin model, and the estimated coefficients will not have torsion and will be consistent (Samadi et al., 2012).
Also, Arellano-Bauer/Bundel-Band estimators were used in this research.

The existence of a break in the dependent variable on the right side of the panel model leads to the violation
of the assumption of non-autocorrelation between the independent (explanatory) variables and disorder
sentences as one of the classical assumptions. As a result, the use of ordinary least squares methods (in the
panel model of fixed effects and random effects) will provide skewed and inconsistent results (Arellano &
Bond 1991, Baltagi, 2008). Using the method of generalized moments (GMM) by using instrumental variables
solves this problem, i.e. the endogeneity of explanatory variables or the dynamic structure of the model, and
in order to remove the bias caused by the endogeneity of explanatory variables, it allows all regression variables
even with an interval. , if they do not have a correlation with disturbance components, enter the model as an
instrumental variable (Green, 2012). The GMM estimator is a robust estimator that, unlike the maximum
likelihood (ML) method, does not require detailed information on the distribution of disorder sentences
(Meshki. 2018). The two-stage least squares method, which is presented in order to solve the problem of
correlation between disorder sentences and explanatory variables, will lead to the calculation of large variance
for estimators and their non-significance due to the difficulty in choosing tools (Yavari,. and Ashraf-zadeh,
2014). . To solve this problem, the method of generalized moments (Arellano & Bond 1991) was proposed.
By choosing the right tools and applying a weight matrix, this method can be considered a robust estimator for
the conditions of variance heterogeneity and unknown autocorrelations (Meshki. 2018). Also, the application
of the GMM method with dynamic panel data (DPD) will have advantages such as in terms of individual
heterogeneity, removal of biases in cross-sectional regressions, and as a result, estimators with higher
efficiency and less collinearity (Nadiri, and Mohammadi, 2018).

Results and Discussion
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The results of the estimation of SGMM-DPD model showed that the quadratic coefficient of the underground

water resource extraction variable is negative and the first coefficient is positive, which confirms a U-shaped
relationship between water and poverty, where poverty is located on the vertical axis and water is located on
the horizontal axis. In the beginning, the more water is consumed, the poverty decreases, but after crossing the
threshold, with the increase in water consumption, the relative poverty has increased. According to the
estimated coefficients, both of which are significant at the 5% level, the amount of water consumed is 0.00493
million cubic meters per capita annually. Considering that the quadratic coefficient of extraction is 2549/929,
in case of transition of the extraction of underground water resources from the threshold of 1804/493 cubic
meters per year, the relative poverty line will increase with the coefficient of 929/2549, that is, initially with
the increase of underground water extraction. Due to reasons such as the increase in productivity in agriculture
and animal husbandry, the increase in the level of production and the subsequent increase in employment, etc.,
people's incomes have increased and as a result, poverty has decreased, but by passing through Ahad Astana,
the level of underground water in the production of agricultural products has decreased. And reduced animal
husbandry will lead to increased unemployment... and as a result, an increase in poverty. Based on this
threshold, the annual water consumption threshold for a population of 80 million people is 39.454 billion cubic
meters, while the amount of underground water resources extraction in 2016 is equal to 54.481 and on average
in the whole period 59.927 billion cubic meters per year. It has been that in the whole period Iran has crossed
the threshold and excessive extraction of underground water resources has negative economic, social and
environmental effects, which has led to the aggravation of relative poverty. Among the research variables, the
water variable has the greatest impact on relative poverty, which shows that due to Iran's special climatic
conditions, this variable has relatively high economic effects. After underground water resources, it has the
greatest impact on poverty, in order of the first break of relative poverty, income inequality (Gini coefficient)
and unemployment rate. 5 out of 8 space camera variables were significant; But the variables of surface water,
government spending budget and economic growth did not have spatial effects; That is, if the mentioned
variables change in the province in question, they have no effect on the relative poverty line in the neighboring
province. In general, it can be said that the variables of surface water, government spending budget and
economic growth do not have a spatial and geographical effect on the relative poverty line, that is, the change
of these variables in the province in question causes The relative poverty line does not change in the
neighboring province; But the most important variable is the underground water resources, which has spatial
effects and shows that withdrawal from common catchment basins has spatial spatial effects for neighboring
provinces, and if a province has a higher withdrawal in a common catchment basin. It will have a significant
long-term effect on the relative poverty in the neighboring province. Of course, the spatial autocorrelation tests
for the disturbance sentences and the first break of the relative poverty variable and both tests jointly showed
that the model has significant spatial effects. Sargan's test also showed that the used instrumental variables
have validity. 8 The spatial variance heterogeneity test also showed that the model has spatial heterogeneity
variance, for this purpose the spatial matrix was entered into the model as a weight.

Conclusion

The results of the research show that Iran's economy has crossed the threshold level and underground water
resources have a significant long-term and spatial effect on the increase of relative poverty among the
provinces of Iran. Therefore, considering the presence of spatial effects, it is suggested that water management
policies be changed from political geography management to watershed management; Because several
provinces that have different political and geographical borders may share an underground catchment basin,
thus allocating water solely based on political geography will lead to long-term negative spatial effects, for
example, water allocation in the Zayandeh River basin. Either at the inter-country level in Tigris and Euphrates
between Turkey, Irag and Iran or in Hirmand between Iran and Afghanistan, surface or underground
watersheds are shared, but water allocation is based on political geography boundaries. Thus, in the allocation
of domestic underground water resources by establishing several provincial regional water companies with
different political tendencies and even with regional and ethnic tendencies and prejudices, without taking into
account the long-term spatial effects, an optimal allocation in a common groundwater basin cannot be
achieved. natural and environmental in terms of sustainable development and poverty reduction; Because
instead of the optimal allocation of resources, due to the unhealthy competition of regional water companies
in raising their performance indicators, the primary goal is to drain more resources over time, regardless of its



Journal of Environmental Research (Vol. 14, No. 28, Autumn & Winter 2024) 78

long-term spatial effects, rather than the optimal allocation of water resources in a sector that has added value
and higher opportunity cost. Is.
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