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The quality of water resources is essential for the protection of the
environment and human public health. Decreasing water quality has several
environmental effects. In addition to creating environmental problems, it
increases the cost of governments. The aim of this research is to empirically
examine the relationship between water quality and income in selected Asian
countries, taking into account spatial dependencies between countries. A
spatial econometric framework was applied using panel data for nine Asian
countries from 2000 to 2020. The required data was obtained from the World
Bank. First, the Moran test was performed to prove the existence of spatial
dependence. Using the Wald test, the spatial Durbin model was determined
as the optimal model. Then, using Statal7 software, the model was estimated.
The results showed that there is significant spatial spillover in the model.
GDP has the most positive effect on water quality in Asian countries, and
population density has the most negative effect. The spatial spillover effect
of real GDP per capita and foreign direct investment on water quality has
been positive and significant. Spatial spillover of legality and effectiveness
of the government has had a positive and significant effect on water quality.
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Modelling Factors Affecting Water Quality in Selected Countries

EXTENDED ABSTRACT

Introduction

Good water quality is very important for human
health, social and economic development and the
functioning of ecosystems. Economic activities,
excessive population growth and unsustainable
agricultural practices increase the pressure on
water resources. With the development of
countries, ignoring the degree of openness of trade
and foreign direct investment may cause errors in
estimating the results. Watersheds and water
resources are not limited to one country and
include more than one country, and this issue
leads to economic, environmental and
institutional spillover effects between countries.
One of the suitable models for investigating the
direct and indirect economic, environmental and
institutional effects on water quality among
different regions is the use of a spatial model that
is influenced by strategic interactions in the
environmental policies of countries. The main
goal of this research is to investigate the effect of
factors affecting water quality performance in the
period from 2000 to 2020 in selected Asian
countries with a spatial Durbin model. In this
research, in addition to population density, GDP
per capita, foreign direct investment and trade
openness, governance indicators have also been
used. In addition, in this research, the spatial
econometric method is used to show the effects of
spatial spillover, which have not been considered
until now, and it is an innovative aspect of the
research.

Material and Methods

The main goal of this research was to investigate
the effect of factors affecting water quality
performance in the period from 2000 to 2020 in
selected Asian countries including Iran, Pakistan,
Kyrgyzstan, Uzbekistan, Tajikistan,
Turkmenistan, Oman, Qatar and Israel with a
spatial Durbin model. The variables of the final
model WQ represent access to safe drinking
water, real GDP (Gross Domestic product per
capita), FDI (foreign direct investment), PD total
(population density), Trade degree of commercial
openness, GovEff governance index (government
effectiveness), RegQ  governance  index
(regulation quality). Rule.Law is an indicator of
governance (rule of law). The data of this research
was collected from the World Bank in the period
2000-2020 for selected Asian countries and was
used to estimate the model using statal7 software.
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Results

The results of Table 1 showed that the variables of
total population density, gross domestic product,
foreign direct investment, commercial openness,
legality have direct effects on the water quality of
each country. There are also spatial spillover
effects on other neighboring countries. GDP has
had the most positive and significant impact on
water quality in Asian countries. In addition, the
total population density has the most negative and
significant effect on water quality. The results of
this study showed that the variables of population
density have a negative and significant effect on
the water quality of the investigated countries and
it can be concluded that the water quality
decreases with the increase of the population
density of the investigated countries. Population
growth, the construction of towns and industrial
settlements are increasing at an increasing speed
in selected Asian countries, which has affected the
quality of the environment in these countries. The
variables of commercial openness and foreign
direct investment had a positive and significant
effect on water quality by 3.06 and 0.16,
respectively. With the increase in income from
exports, which causes an increase in the per capita
income of these countries, and the countries start
importing new technologies that create less
pollution from the environmental point of view,
and pay attention to the control of pollution from
industries. do with the increase of commercial
liberalization, the water quality index increases.
The entry of foreign direct investment can have
positive  effects on the technological
characteristics of companies, and the said
companies can benefit from the technology of
multinational companies or their technical
knowledge to deal with environmental issues,
which ultimately causes Reduce environmental
pollution and improve water quality. On the other
hand, the entry of foreign direct investment into
their own countries can facilitate the process of
strengthening environmental regulations. This can
be done either through a direct effect on the
accumulation of capital and increasing the ability
to reduce pollution in the host country, or through
an indirect effect, i.e., an effect on income growth,
followed by an increase in demand for benefiting
from a better environment. The spatial spillover
effect of real GDP per capita and foreign direct
investment on water quality has been positive and
significant. Spatial spillover of legality and
effectiveness of the government has had a positive
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and significant effect on the quality of water in
Asian countries by 2.86 and 2.36, respectively.

Table 1 Spatial model estimation results

Variables SDM Probability SAR  Probability SEM  Probability SAC  Probability
GDP 16.38  0.000™*  20.84 0.000""  30.69 0.000°* 2291 0.000""
FDI 216  0.031" 231 0.021" 349 0000 331 0.001"™
P.D -9.20 0.000""  -12.42 0.0007*  -12.92 0.000""  -12.79 0.000"*"
Trade 3.06 0.002"" 203 0.042" 141 0.158 218  0.030™
Rule.Law 325 0.001" 330 0.0017 448 00007 414  0.000"
GovEff 6.46 0.000"" 5.0 0.000" 532 0.0007" 598  0.000""
RegQ -0.80 0.426 -1.00 0.316 -0.89 0.375 -0.93 0.350
W* GDP 419  0.000" - - - - - -

W* FDI 230 0.021" - - - - - }

W* P.D 150 0.134 i - ; - - }

W* Trade 050 0.619 - - - - - -

W* 286  0.004™ - - - - - -
Rule.Law

W* GovEff 236  0.018" - - - - - -

W* RegQ 037 0.710 - - - - - }

A - - - - -340 0.001™"  -458 0.000""
p -3.46 0.001™"  -0.01 0.994 - - 279 0.005"
€ 18.35 0.000”*  19.44 0.000" 1863 0.000""  17.40 0.000""
R2 86.53 85.97 85.87 85.77
Conclusions rate, infrastructure and human capital and

According to the finding of this study, it can be
concluded that: Since high population density is
one of the factors that reduce water quality, in
order to reduce the negative effects of Asian
countries, it is necessary to develop less
developed areas with detailed planning and create
economic-social and welfare attractiveness in
these areas, causing migration from population
centers with high density to Areas with low
density were reduced, which can be pointed out to
the development of urban facilities in these areas
by donating financial facilities with low interest
rates, tax exemptions for businesses in low density
areas. The effect of foreign direct investment has a
positive effect on water quality, and foreign direct
investment is subject to other factors. The effect
of the degree of economic openness, capital return
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investment volume have a positive and significant
effect on the attraction of foreign direct
investment. As a result, policy makers should first
facilitate international trade by reducing export
and import tariffs and creating appropriate
facilities to Economic enterprises provide the
necessary platform to attract foreign investors in
the field of increasing water quality.

Data Availability
Data can be shared by the corresponding author
via email (amdadras@eco.usb.ac.ir)  upon
reasonable request.
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Table 1 Descriptive Statistics of 2020

Variables WQ GDP PD FDI Trade GovEff RegQ Rule.Law
Iran 93.98 4883.60 51.56 0.65 25.64 -0.98 -1.45 -0.86
Israel 99.32 37481.13 425.91 5.96 25.70 1.09 1.24 0.99
Kyrgyz Republic 70.08 1098.08 34.36 -5.19 41.50 -0.54 -0.40 -0.92
Pakistan 35.83 1446.82 286.54 0.80 13.73 -0.54 -0.71 -0.69
Oman 90.55 15743.22 16.49 3.86 40.52 0.14 0.45 0.62
Tajikistan 55.23 1199.06 68.71 1.30 27.63 -0.71 -1.01 -1.21
Turkmenistan 94.83 7521.01 12.83 4.80 19.88 -1.15 -1.99 -1.40
Uzbekistan 58.83 3154.40 77.70 2.88 30.99 -0.503 -0.94 -1.06
Qatar 96.18 56026.89 250.74 -1.68 45.00 0.90 0.22 1.00
Meant total 77.20 14283.8 136.10 1.48 30.07 -0.25 -0.51 -0.39
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Table 3 Spatial autocorrelation detection test and
Hausman spatial test

Test statistics Probability
Moran Ml -2.374 0.0176
Geary GC 1.942 0.0521
Getis - Ords GO 2.374 0.0176
Hausman spatial test ~ 4240.14 0.000
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Table 4 Results of the tests to determine the best spatial model

Test Criterion Criterion size Result
The presence of a v2(9) 3959.44 Absence of spatial error
spatial error

Error probability value <x>  0.000
The existence of a 2 (9) 6242.54 Absence of spatial
spatial gap interruption

Error probability value <x>  0.000
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Table 5 Spatial model estimation results

Variables SDM  Probability SAR Probability SEM Probability SAC Probability
GDP 16.38 0.000”"  20.84 0.000""  30.69 0.000"" 2291 0.000""
FDI 2.16  0.031"" 231 0.021" 349  0.000"" 331  0.001™
P.D -9.20 0.000""  -12.42 0.000""  -12.92 0.000""  -12.79 0.000"""
Trade 3.06 0.002"" 203 0.042" 141  0.158 218  0.030"
Rule.Law 325 0.001" 330 0.001"" 448 0.000"" 414  0.000™"
GovEff 6.46  0.000™" 5.0 0.000”" 5.32 0.000"" 598  0.000""
RegQ -0.80 0.426 -1.00 0.316 -0.89 0.375 -0.93 0.350
W* GDP 419  0.0007" - - - - - -
W* FDI 230  0.021" - - - - - -
W=*P.D -150 0.134 - - - - - -
W* Trade 050 0.619 - - - - - -
W* skkok
Rule.Law 2.86  0.004 - - - - - -
W* GovEff 236  0.018" - - - - - -
W* RegQ 0.37 0.710 - - - - - -

A - - - - -340 0.001™"  -458 0.000""
p =346 0.001""  -0.01 0.994 - - 279  0.005"
€ 18.35 0.000”"  19.44 0.000”" 1863 0.000™"  17.40 0.000™*"
R2 86.53 85.97 85.87 85.77
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