[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

. . Print ISSN: 2228 - 6454
Journal of Economic Modeling Research -
Online ISSN: 2538 - 4163

Homepage: https://jemr.khu.ac.ir/

Investigating the Effects of Globalization and Energy Consumption on
Carbon Dioxide Emissions in Iran: Application of the Particle Swarm
Optimization Algorithm in a Fuzzy Regression Model with Symmetric and
Asymmetric Coefficients

Reza Etesami'=" | Mostafa Lashkari?'=" | Mohsen Madadi® “*'| Reza Ashraf Ganjoei*"*" |

Mashaallah Mashinchi®

. Ph.D. Student, Department of Statistics, Faculty of Mathematics and Computer, Shahid Bahonar University of

Kerman, Kerman, Iran E-mail: rezaetesamii@math.uk.ac.ir (ORCID: 0000-0003-4141-8852)

. Ph.D. Candidate, Department of Industrial Management, Faculty of Literature and Humanities, Islamic Azad

University of Kerman, Kerman, Iran E-mail: lashkarimostafa74@gmail.com (ORCID: 0009-0002-4324-733X)

. Associate Professor, Department of Statistics, Faculty of Mathematics and Computer, Shahid Bahonar

University of Kerman, Kerman, Iran E-mail: madadi@uk.ac.ir (ORCID: 0000-0002-7950-138X)

. Corresponding Author, Assistant Professor, Economics of Department, Faculty of Economics and Management,

University of Sistan and Baluchestan, Zahedan, Iran E-mail: reza_ash@eco.usb.ac.ir (ORCID: 0000-0003-3854-

8445)

. Professor of Statistics, Faculty of Mathematics and Computer Science, Shahid Bahonar University

of Kerman, Kerman, Iran E-mail: mashinchi@uk.ac.ir (ORCID: 0000-0001-5848-8027)

Article Info

ABSTRACT

Article type:
Research Article

Article history:
Received: 30 Mar 2024

Received in revised form:
8 Apr 2025

Accepted:
9 Apr 2025

Keywords:
Uncertainty,
Globalization,
EnergyConsumption,
CO, Emissions.

JEL:
Q20, C22

Although numerous factors influence the economic growth and
development of countries, globalization and energy consumption,
according to empirical evidence, also play a prominent role in
economies. Meanwhile, the consequences of environmental
degradation cannot be overlooked. In the present study, the impact
of uncertainty in globalization and energy consumption on CO,
emissions is investigated using a fuzzy regression model with
symmetric and asymmetric coefficients for the period 1990-2021.
Given the flexibility of the fuzzy regression model, the upper,
middle, and lower bounds for each variable under different
uncertainty conditions were optimally calculated using the particle
swarm optimization algorithm. The examination of the effects of
uncertainty bounds related to globalization and energy consumption
on CO, emissions reveals that as membership degrees increase from
0.1t0 0.9, CO, emissions initially rise up to a membership degree
of 0.4 and then follow a downward trend. This pattern holds true for
the middle and lower bounds as well. Thus, it can be inferred that
the impact of energy consumption uncertainty on CO, emissions
resembles an inverted U-shape. Notably, energy consumption has
contributed to increased CO, emissions more significantly than
globalization. Therefore, it can be concluded that the level of CO,
emissions in the country does not align with the pollution haven
hypothesis.
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