Journal of Sustainable Energy Systems _
Online ISSN: 2980-8693

Home Page: https://ses.ut.ac.ir

The University of Tehran Press

A Forecast on Natural Gas Consumption in Iran until 2042 Utilizing the
ARIMA Model

Mojtaba Rezaeifard" """ | Younes Noorollahi?

1. Corresponding Author, Master student, School of Energy Engineering and Sustainable Resources, Collage of
Interdisciplinary Sciences and technologies, University of Tehran, Tehran, Iran. Email: m.rezaeifard@ut.ac.ir

2. Professor, School of Energy Engineering and Sustainable Resources, Collage of Interdisciplinary Sciences and
technologies, University of Tehran, Tehran, Iran. Email: noorollahi@ut.ac.ir

ARTICLE INFO ABSTRACT

. . The increasing global energy consumption due to fundamental changes in industry
Article type: and economy has made energy management and demand forecasting essential.
Research Paper Natural gas is not only a major energy source but also one of the foundations of
Iran's economy. Energy security and the sustainable supply of natural gas are
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complex and critical issues closely tied to the country's consumption growth and
economic development. Therefore, comprehensive policies for optimal natural gas
consumption management and sustainable development are necessary. These
policies need to be flexible and effective to ensure a sustainable supply of natural
gas. Managing natural gas demand is crucial for the optimal allocation of resources

and the prevention of energy waste. To this end, innovative techniques for
forecasting future consumption have been introduced, which aid decision-makers in
more accurate planning. This research utilizes the AutoRegressive Integrated
Moving Average (ARIMA) model as an advanced tool for forecasting energy
demand. The ARIMA model plays a pivotal role in time series analysis and finds
extensive applications in various fields such as economics, energy, and management.
The data utilized in this research was sourced from the energy balance sheets of the
Ministry of Energy. The findings reveal that natural gas consumption in Iran has
significantly increased during the period from 1989 to 2022. Moreover, the forecasts,
with a 95% confidence interval, indicate that natural gas consumption is expected to
reach 690,313 million cubic meters by 2042. Additionally, the results show that, on
average, natural gas consumption in Iran will experience more than a 43% growth.
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Introduction

This research endeavors to forecast future energy consumption, with a particular focus on natural gas,
in Iran by employing the Autoregressive Integrated Moving Average (ARIMA) time series method.
The primary objective of this study is to identify the challenges confronting the Iranian energy system
up to the year 1420. Through this investigation, historical energy consumption trends and patterns are
scrutinized, enabling the provision of precise and dependable predictions regarding future natural gas
consumption using the ARIMA model. The findings from this research can aid in the development of
suitable programs and policies to address forthcoming challenges, considering the anticipated trends.
Ultimately, the overarching aim of this study is to enhance knowledge and awareness in the domain of
energy forecasting and energy consumption management within the country.
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Methodology

In this research, the ARIMA (Autoregressive Integrated Moving Average) method has been employed,
renowned for its robustness and versatility in time series analysis, adept at handling both stationary
and non-stationary data. By integrating autoregressive, integrated, and moving average components,
ARIMA offers a comprehensive framework for modeling and forecasting complex time series data. Its
broad range of applications underscores its significance and utility in both academic research and
practical scenarios. Whether applied to forecasting financial markets or weather conditions, the
ARIMA method remains an invaluable tool for statisticians, economists, and data scientists.

Moreover, this study utilizes extensive information sources, notably the energy balance sheets
prepared and published by the Ministry of Energy over recent years. These balance sheets provide
detailed information on the production, consumption, and various developments within the country's
energy sector, serving as a fundamental resource for energy-related analyses.

Results and discussion

Given the significant role of natural gas in Iran's energy mix and the upward trend in its consumption
in recent years, this study aims to forecast the future consumption of natural gas in Iran until the year
1420 using available resources and information along with time series methods. According to the
predictions made using the ARIMA method, the findings of this research indicate that natural gas
consumption in Iran has increased from 18,823.6 million cubic meters in 1990 to 393,218.1 million
cubic meters in 2022. Based on the results of this study, this consumption is projected to reach
690,313 million cubic meters by 2042.

These results suggest that natural gas consumption in Iran will increase by an average of over 43%.
Such an increase in natural gas consumption could potentially have multiple negative impacts. On one
hand, the sustainable supply of natural gas may be challenged, potentially leading to limitations in its
availability. On the other hand, this increase in consumption could exert pressure on the national
economy while simultaneously affecting the comfort and well-being of the general public.

Therefore, the results of this study can provide policymakers and planners with a more
comprehensive perspective, enabling them to make informed, long-term decisions and plans to
develop optimal and sustainable strategies for the supply of natural gas. By adopting appropriate
policies and implementing effective programs, it is possible to mitigate the risks associated with
increased consumption, thereby contributing to sustainable development and the economic welfare of
society.
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