Economic Modeling
& https://eco.firuzkuh.iau.ir

Original Article

The effect of industrial concentration and capital goods import on the
energy consumption intensity in Iran’s industries

Sima Hajebi* Reza Roshan**

https://doi.org/10.30495/ec0.2023.1995412.2788

Received:
01/09/2023

Accepted:
10/12/2023

Keywords:
Industrial Concentration,

Energy Consumption
Intensity, Panel Data,
Imports Of  Capital

Goods, Iranian Industries

JEL Classification:
D22, L11, Q40

Abstract

The purpose of this article is to evaluate the effect of industrial
concentration and import of capital goods on the intensity of energy
consumption in Iranian industries. Industrial concentration index has been
calculated using Herfindahl-Hirschman method and relative entropy. In this
research, the panel data method and the fixed effects model were used to
estimate the coefficients of the models. The research findings indicate that
between 2002 and 2018, industrial concentration and import of capital
goods have a positive and statistically significant effect on the intensity of
energy consumption. So that, one percent increase in the share of the
industry in the market, increases the intensity of energy consumption
between 0,089 to 0.203 percent. Also, the price of energy carriers has a
negative effect on the intensity of energy consumption. Considering the
inverse relationship between the price of energy carriers and energy
intensity and the low elasticity of the price, it is necessary that
incrementally raise the energy prices for industries logically causing
environmental pollution to decrease their energy intensity. It is suggested
that capital goods enter industries that have low energy consumption.
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1. Introduction

Over the past years, energy has emerged as a crucial production factor, alongside
other factors like labor and capital, playing a pivotal role in the economic landscape
of nations. The industrial sector, as a fundamental pillar of the economy, holds a
distinct significance. Consequently, fostering industrial development becomes
imperative for enhancing the structure of Iran's economy and moving towards an oil-
independent economic framework. The primary objective of this research is to
explore the impact of industrial concentration and the import of capital goods on the
intensity of energy consumption within Iran's industrial landscape.

2. Research method and data

Among all energy consumers, the industrial sector holds the largest share. Given
that the industrial sector serves as a linchpin for achieving economic development
and growth, it is imperative to investigate the intensity of energy consumption
within this sector. The examination of energy consumption intensity in industries
aims to facilitate effective measures to enhance industry performance and reduce
energy consumption intensity. This study focuses on the statistical community
comprising Iranian industries, with industries identified by 2-digit ISIC codes
forming the statistical sample. Data collection was conducted using the Iranian
Statistics Center. The model incorporates the following variables: the price of
energy carriers, industrial concentration calculated through the Herfindahl-
Hirschman method and relative entropy, and the import of capital goods as
independent variables, with energy consumption intensity as the dependent variable.

3. Analysis and discussion

The primary model for the current research is outlined as follows:

Elyy = ao + ByHHIt(Eye) + B2IMye + B3Pie + €51

In the aforementioned model, the key components include:

HHI;:(E;;): The firm's share of the total market for industry i at time t, measured by
the Herfindahl-Hirschman index or relative entropy.

IM;,: The import amount of capital goods for industry i at time t.

P;;: The price of energy carriers for industry i at time t

El;; : Energy consumption intensity for industry i at time t

Given the composite nature of the data, the estimation process utilizes the panel data
method and the fixed effects model to calculate the coefficients of the models.
Following the identification of the suitable model through significance tests for the
variables, we proceeded to input these variables into the Eviews program for the
subsequent estimation steps.

The variable of industrial concentration, measured by the Herfindahl-Hirschman
method, demonstrates an effect of 0.089 on the intensity of energy consumption.
This implies that a one percent increase in the industry's market share corresponds to
a 0.089 percent increase in the intensity of energy consumption.
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The variable of industrial concentration, measured by the relative entropy method,
exhibits an effect of 0.203 on the intensity of energy consumption. In simpler terms,
a one percent increase in the industry's market share is associated with a 0.203
percent increase in the intensity of energy consumption.

The import of capital goods, or imported goods in general, has an effect of 0.091 on
the intensity of energy consumption. In practical terms, a one percent increase in the
import of capital goods corresponds to a 0.091 percent increase in the intensity of
energy consumption.

The price of energy carriers exhibits an effect of -0.0885 on the intensity of energy
consumption. This signifies that a one percent increase in the price of energy
carriers results in a 0.0885 percent decrease in the intensity of energy consumption
in industries.

4. Conclusion

One of the crucial economic considerations revolves around energy consumption in
industries, given its substantial share in overall energy usage. Optimizing energy
consumption and enhancing industrial efficiency necessitates the reduction of
energy consumption through the application of suitable tools, technology, and labor
replacement. The research findings indicate that from 2002 to 2018, the intensity of
energy consumption, coupled with the calculated industrial concentration, exhibits a
direct and significant relationship with both mentioned indicators. Furthermore, the
import of capital goods reveals a significant and direct relationship with the intensity
of energy consumption, while the price of energy carriers demonstrates an inverse
relationship with energy consumption intensity. The research suggests that industry
sector officials should create conditions to enhance competitiveness and reduce
concentration, fostering innovation and subsequently lowering energy intensity.
While some Iranian industries may necessitate the import of capital goods based on
their field of activity, it is crucial to note that the importation doesn't inherently
translate to a reduction in energy consumption, and in some cases, the imported
goods themselves may be energy-intensive. Therefore, the research results indicate
that, during the studied period, the import of capital goods did not contribute to a
reduction in the energy intensity of Iran's industries. On the contrary, capital goods
should be utilized in industries that are energy-intensive. Additionally, given the
inverse relationship between the price of energy carriers and energy intensity, and
considering the low elasticity of the price, it is recommended to logically increase
the energy prices for industries causing environmental pollution, aiming to decrease
their energy intensity.
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