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Extended Abstract

Introduction

Today, pollution is one of the main problems in developing countries. These problems can be attributed to rapid growth
caused by extensive use of fossil fuels, large shadow sector, weak institutional factors.

The shadow economy refers to the markets for the production of goods and services that are not included in official
estimates, the suppliers of goods and services in this sector can illegally disobey government regulations and laws such
as taxes, fines and other regulations such as environmental laws.

In this research, Persian Gulf countries have been selected as developing countries for study. First, nowadays pollution is
a global issue, so in related studies, it is better to examine for a group of countries. Second, statistics show that
environmental pollution has been increasing in developing countries in recent decades. Third, the group of selected
Persian Gulf countries have similar characteristics such as oil production and geographical location. Fourthly,
econometric studies show that the results of studies in the form of panel data are more reliable than cross-sectional data
and time series data.

In most studies, the Kuznets environmental curve has been used to investigate the factors affecting pollution. In this
hypothesis, the emission of pollution is a function of per capita income as the level of development. This study, taking
into account the framework of Kuznets theory and considering institutional factors and the shadow sector to find a suitable
answer to the question of what effect the shadow economy has on the spread of pollution in the group of selected
developing countries, along with institutional factors. In this regard, the research topic is investigated from the dynamic
panel data model for the selected countries of the Persian Gulf Countries.

Materials and Methods
In the present study, in the framework of Kuznets theory and using the panel data model, we investigate the effect of institutional factors
and shadow economy on environmental pollution in selected countries of the Persian Gulf. The adjusted model used in the study is as

follows:
Igreenhouse ; = B;lgreenhouse;(—1) + B,Irule;, + Bslcorr; + B,lpolitical, + Bslshadow;, + B¢lgdp;, + B,1gdp? + &, (1)

In the above relationship, Igreenhouse is the logarithm of the dependent variable and indicates the emission of greenhouse gases in
terms of metric tons (thousand tons). Igreenhouse(-1) is the logarithm of first-order delay of the dependent variable, since environmental
pollution is closely related to its time lag, the first-order lag of the dependent variable is introduced as an explanatory variable (Du et
al., 2012; Chen et al., 2018).

Lrule: logarithm of rule of law index, Icorr: logarithm of corruption control index, Ipolitical: logarithm of political stability index,
Ishadow: logarithm of the size of the shadow economy at constant 2017 dollar price, lgdp and lgdp?: respectively represent GDP per
capita and the square of GDP per capita in price The 2017 dollar constant is for testing the Kuznets hypothesis.

In estimating the model according to the available information, the data of six selected countries of the Persian Gulf including Iran,
Saudi Arabia, United Arab Emirates, Qatar, Oman and Bahrain have been used for the period of 2009-2020. Data related to greenhouse
gas emissions, GDP per capita and shadow economy (informal economy) were extracted from the World Bank (WDI) website and data
related to the rule of law index, corruption control person and political stability index were extracted from the Transparency International
Organization website.

Discussion

Estimation of the model show that delayed interaction of the dependent variable has a positive correlation with the
dependent variable, which means that greenhouse gas emissions have a positive and significant relationship with its first-
order delay. The results have shown that the shadow economy has a positive and significant effect on environmental
pollution. This means that with the increase in the volume of shadow economy activities, environmental pollution also
increases.

Also, the results show that political stability and the rule of law have a negative and significant effect on environmental
pollution. In other words, with increasing political stability and rule of law, environmental pollution will decrease. While
corruption control has a positive and significant effect on environmental pollution.

The growth of per capita income has had a positive and significant effect on environmental pollution; But its square root
has a negative and significant effect on environmental pollution, which indicates the confirmation of the Kuznets
hypothesis for the countries under study.

Conclusions

1. Since the shadow sector in the Persian Gulf group of countries has had a positive effect on the spread of pollution,
therefore policies should be aimed at reducing this sector of the economy. In fact, governments should try to identify
this sector more and reduce the size of the shadow sector.
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2. Since the rule of law had a negative effect on pollution, it is suggested that policies should be aimed at strengthening
the rule of law. In fact, judicial independence, honesty, and accountability should be strengthened in order to improve
the performance of various institutions.

3. Also, governments and environmental policy makers can announce a reward and penalty plan in order for companies
to comply with environmental laws and regulations.

4. Considering the negative effect of political stability on the spread of pollution, the approach of governments should
be to maintain and promote political stability. Political instability limits policymakers' long-term planning to achieve
sustainable development, leading to suboptimal environmental regulation. It may also lead to continuous policy
changes, increase uncertainty and, as a result, lead to an adverse impact on environmental quality. Therefore, political
stability plays a key role in controlling environmental pollution for the Persian Gulf countries.

5. Regarding the control of corruption, it is suggested: simultaneously with more control of corruption, the size of the
shadow sector should be controlled. In fact, when the control of corruption leads to the reduction of pollution when
the shadow sector is controlled; otherwise, with more control of corruption, most producers will transfer their activity
to the shadow sector and increase pollution. In fact, this proposal, along with the proposal of paragraph one, can lead
to the reduction of pollution at the same time.
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