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ARTICLE INFO ABSTRACT

Accurate forecasting of a country's energy consumption trend is crucial in addressing
the imbalance between supply and demand. Given the significant contribution of
electricity to Iran's energy consumption portfolio, this research aims to model and
forecast the trend of electricity consumption in Iran. Factors influencing the trend of
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indicate that the trend of electricity consumption in Iran is significantly influenced
by per capita income and consumption in the previous period. From a statistical
perspective, other variables such as energy price, air temperature, and rainfall did not
Keywords: have a significant impact on the trend. The results show that electricity consumption
in Iran has increased by approximately 22.14% over the period 1978-2021, with an
average annual growth rate of 7.49%. According to the forecast, electricity
consumption is expected to reach 455,603 thousand megawatts by 2026. In contrast,
the regression model forecast for this year is 368,959 thousand megawatts. A
comparison of the prediction results reveals that the accuracy of different models and
approaches varies, with the regression method exhibiting a lower measurement error
than the other investigated methods in predicting the electricity consumption trend.
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1. Introduction

In 2022, electricity consumption accounted for 10.39% of the national energy consumption portfolio
in Iran, with total sales reaching 316,632 million kilowatt-hours—a 3.3% increase from the previous
year. Unlike other energy sources, electricity's inefficiency in large-scale storage requires its
production to align closely with consumption.

To maintain energy sustainability, it is essential to align supply and demand. Solutions for
addressing excess demand include investing in the electricity sector, enhancing power plant capacities,
constructing new facilities, or entering energy swap agreements. The prolonged duration of power
generation investments highlights the necessity for modeling electricity consumption trends and
forecasting medium- to long-term energy demand. Accurate forecasts can inform investment strategies
and enable regional electricity companies to optimize operations, maximizing power plant utilization.

Current research generally focuses on predicting total electricity consumption using historical data,
often neglecting a comprehensive analysis of economic and demographic influences. There is a
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notable lack of extensive studies on electricity consumption modeling and long-term forecasting,
particularly within a five-year mid-term horizon. This study aims to address this gap by employing
various analytical techniques—including simple indices, energy intensity analysis, consumption
trends, regression models, and neural networks—while comparing their predictive accuracies.

2. Material and Method
This study utilized various methodologies to model and forecast energy consumption trends in Iran. A
systematic review of prior research identified key variables influencing energy consumption. Data on
electricity consumption from 1978 to 2021 was collected and refined for analysis. Forecasting for the
period 2022 to 2026 was accomplished using the following approaches:

1. Simple Index Method

2. Energy Intensity Analysis

3. Trend Analysis

4. Multivariate Linear Regression

5. Neural Network Model

The hypotheses examined in this study are:

v Per capita income significantly positively impacts electricity consumption.

v Air temperature significantly positively influences electricity consumption.

v" Energy prices significantly negatively affect electricity consumption.

v" Rainfall has a significant negative impact on electricity consumption.

v" Previous electricity consumption levels (lagged values) influence current consumption.

Key variables impacting electricity consumption were identified from prior studies. The dependent
variable analyzed was per capita electricity consumption, with independent variables including air
temperature, rainfall, per-capita income, population, and electricity prices.

3. Results and Discussion

The analysis of electricity consumption forecasts in Iran highlights the significant impact of different
methodologies on estimates. In 2022, forecasts varied substantially, with the Simple Index at 341,663
GWh, Energy Intensity at 302,320 GWh, and Trend Analysis at 321,690 GWh, reflecting diverse
influences on consumption.

Future projections demonstrate an upward trend, with Trend Analysis predicting 501,306 GWh and
Regression forecasting 368,959 GWh by 2026. The disparities underline the necessity of appropriate
methodology selection for effective policy-making. Model accuracy, assessed using Mean Absolute
Error, identifies the Regression model as the most reliable for forecasting electricity consumption
trends.

4. Conclusion
Forecasts predict a population decline of 30,106 thousand by 2062, with an estimated population of
89,971,484 by 2026.

Per capita income has fluctuated since 1978, projected to rise from 0.04 billion rials in 1988 to 0.09
billion rials by 2026.

Historical rainfall has varied, with forecasts indicating approximately 297 mm annually by 2026,
while average temperature is expected to reach 18.14 °C.

Electricity consumption increased from 14,345 thousand megawatt-hours in 1978 to 317,728
thousand megawatt-hours in 2021, averaging a growth of 7.49%.

Predictions estimate consumption will exceed 455,603 thousand megawatt-hours by 2026.

Energy intensity rose from 0.005 to 0.04, anticipated to reach 0.42 by 2026.

Analysis shows that per capita income significantly influences electricity consumption, while other
factors such as temperature and rainfall have a negligible effect.

Using regression analysis, consumption for 2026 is predicted at 368,959 thousand megawatt-hours,
while the neural network approach estimates 257,660 thousand megawatt-hours.

Variability in forecasting accuracy was observed across different models, with regression providing
the most reliable predictions, emphasizing the importance of selecting appropriate performance
assessment criteria for improved decision-making.
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Electricity consumption forecasts for 2026 range from a minimum of 257,660 thousand megawatt-
hours to a maximum of 501,306 thousand megawatt-hours, surpassing the production capacity of
337,700 thousand megawatt-hours. This necessitates a medium-term planning approach over the next
three years. The significant correlation of 0.84 between per capita income and electricity consumption
suggests a substantial impact; a 1% increase in income could lead to an 8% rise in consumption.
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