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Objectives: In recent decades, achieving economic growth in most countries of
the world has led to environmental problems such as global warming,
deforestation, and biodiversity loss. For this reason, policymakers and
researchers are seeking to achieve sustainable development and simultaneously
focus on economic growth and environmental quality. Accordingly, given the
global importance of environmental protection on the one hand, and the
prominent role of informal economy in environmental degradation, especially in
developing countries, on the other hand, this study aims to investigate the
relationship between shadow economy and carbon dioxide emissions with an
emphasis on the role of energy consumption and economic growth in Iran during
1980-2023 applying ARDL method. Method: In order to test cointegration, this
study uses the ARDL bounds test. ARDL, introduced by Pesran and Shin (1998) and
expanded by Pesran et al. (2001), is an econometric model used for analyzing long
and short-run relationships. This model is superior to other conventional
methods for examining cointegration because it can be used regardless of
whether the variables used in the model are 1(0) or I(1). Another feature of this
method is that it is highly efficient and can be used for small samples. Also, ARDL

Keywords: is used to analyze dynamic relationships with time series data in a single-equation
Autoregressive framework. Results: The long-term estimation results indicate that the shadow
Distributed Lag (ARDL), economy, energy consumption, and economic growth increase carbon dioxide
CO2 Emissions, Iran emissions in Iran. Also, based on the short-term estimation results, population
Economy, Energy density and industrialization also have positive and significant effects on carbon
Consumption, Shadow dioxide emissions. In addition, the ECM coefficient shows that about 95% of the
Economy short-term deviation is adjusted each period. Conclusion: Based on the results, it
JEL Classification: is suggested that policymakers adopt policies to facilitate economic activities'
C32, N55, 017, 044. formalization, increase energy efficiency, focus on renewable energy production,

and integrate economic growth policies with environmental protection policies.

© 2023 UMZ. All rights reserved.

“Corresponding Author: Seyed Kamal Sadeghi
Address: Faculty of Economics and Management, Email: sadeghiseyedkamal@gmail.com
University of Tabriz, Tabriz, Iran.

Sadeghi, Seyed Kamal and Kadhim Gatea, Nawal (2024). The Impact of the Shadow Economy on Environmental Quality
in Iran with an Emphasis on Energy Consumption and Economic Growth, Journal of Energy Economics Modeling, 2(1):

75-99.



https://jeem.journals.umz.ac.ir/
mailto:sadeghiseyedkamal@gmail.com
mailto:nawalkazem7976@gmail.com
https://doi.org/10.22080/jeem.2025.28418.1025
mailto:sadeghiseyedkamal@gmail.com
https://orcid.org/0009-0009-1034-5321
https://orcid.org/0009-0001-7873-8078

Journal of Energy Economics Modeling, 2024, 2(1): 75-99.

76

Journal of Energy Economics
. IJEEM
Modeling (JEEM) z

Extended Abstract
1. Abstract

This study aims to investigate the
relationship  between the shadow
economy and CO2 emissions with an
emphasis on the role of energy
consumption and economic growth in
Iran, applying the ARDL method. The
results indicate that the shadow economy,
energy consumption, and economic
growth increase CO2. Population density
and industrialization also have positive
effects on CO2 emissions.

2. Introduction

In recent decades, achieving economic
growth in most countries of the world has
led to environmental problems such as
global warming, deforestation, and
biodiversity loss. These problems indicate
that having a sound economy is not
possible without paying attention to
sustainable development. For this reason,
policymakers and researchers are seeking
to achieve sustainable development and
simultaneously focus on economic growth
and environmental quality. Environmental
degradation has various causes, but
empirical evidence suggests that in
addition to economic growth, factors such
as urbanization, trade openness, financial
development, and foreign  direct
investment have also significant impacts
on the environment (Abbasian and
Shahraki, 2022). In the meantime, the
volume of the informal economy can have
a significant destructive impact on the
environment (Eregha et al, 2023).
Accordingly, in order to reduce the effects
of human activities on environmental
degradation, it seems necessary to pay
attention to the environmental impacts of
informal economic activities. Meanwhile,
Iran, due to its biodiversity and abundant
natural resources, faces significant

environmental challenges such as
excessive CO2 emissions. Over the past
five decades, the quality of the
environment in Iran has always been on a
downward trend. In fact, the reason for
the special importance of environmental
quality in Iran is that this country has
natural resources of fossil fuels and,
therefore, is more exposed to greenhouse
gas emissions. In addition, Iran is one of
the developing countries with a relatively
low per capita income, and this has caused
the increase in economic growth to take
precedence over the reduction of
environmental degradation. Moreover,
due to its special geographical conditions,
Iran has always been a route for
communications traded between different
countries and, therefore, has received
special attention from traders. Along with
numerous advantages, this has also had
disadvantages such as increased
smuggling. Accordingly, given the global
importance of environmental protection
on the one hand, and the prominent role of
informal economy in environmental
degradation, especially in developing, on
the other hand, this study aims to
investigate the relationship between
shadow economy and CO2 emissions with
an emphasis on the role of energy
consumption and economic growth in Iran
during 1980-2023 applying ARDL method.

3. Methods

The theoretical model used in this study is
an improved and modified model of Hardy
et al. (2024). In order to estimate the
model, the ARDL method is applied. This
model is an econometric model used for
analyzing long and short run relationships
that is superior to other conventional
methods for examining co-integration,
because it can be used regardless of
whether the variables used in the model
are 1(0) or I(1). Another feature of this
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method is that it is highly efficient and can
be used for small samples. Also, ARDL is
used to analyze dynamic relationships
with time series data in a single-equation
framework.

The ARDL approach consists of two
stages. In the first stage, the existence of a
long-run relationship is examined using a
co-integration test. In the present study,
this stage is performed using the ARDL
bounds test. This test, which was
introduced by Pesran and Shin (1998) and
expanded by Pesran et al. (2001), is used to
determine the existence or absence of a
long-run  relationship between the
variables. If the existence of a long-term
relationship is confirmed, in the second
stage, the short-term and long-term
model is estimated. Moreover, in order to
test the unit root, before estimating the
model, the Augmented Generalized
Dickey-Fuller (ADF) test is performed.

4. Results

The results indicate that the shadow
economy has a positive long-run effect on
CO2 emissions. The reason for this
relationship can be attributed to the
increased number of small informal
economic units that wuse polluting
technologies, poor health infrastructure,
and inefficient inputs. Moreover, energy
consumption also has a significant positive
effect on CO2 Emissions. This result shows
that increasing energy consumption
damages the environment by increasing
the use of fossil fuels. Economic growth
also increases CO2 emissions significantly.
This result shows that Iran has not passed
the initial stages of economic development
expressed in the environmental Kuznets
curve. Therefore, it can be stated that the
scale effect and the input composition
effect are dominant over the technology
effect. Also, the ECM coefficient is -0.949.

Journal of Energy Economics Modeling, 2024, 2(1): 75-99.

It means that about 95 percent of the
short-term deviation is adjusted in each
period. Also, based on the short-term
estimation results, population density and
industrialization  have positive and
significant effects on CO2 emissions. In
addition, the ECM coefficient shows that
about 95% of the short-term deviation is
adjusted each period. In addition,
according to the results of the Granger
causality test, shadow economy, energy
consumption, and economic growth
Granger cause COZ2 emissions.

5. Conclusion
Based on the results, the following policy
recommendations are presented:

e Policymakers can adopt policies
such as reducing bureaucratic
problems, providing tax incentives,
and increasing access to financial
services.

e The government should launch
targeted campaigns
awareness about the long-term
benefits of formalizing economic
activities. including access to
government support,
business stability, and improved
energy consumption practices

to raise

increased

e In order to reduce unregulated
energy consumption the
informal sector, the government
should implement stricter energy
efficiency standards, focusing on
polluting industries.

in

e Government policymakers can
focus on promoting the adoption of
renewable energy sources,
including solar and wind power.
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