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Abstract

The industrial sector, especially energy-intensive industries, is considered one
of the most important polluting sectors. Given that the industrial sector itself
includes several production sub-sectors and the pollution caused by them is
different, first the amount of carbon dioxide emissions at the level of all two-
digit ASIC codes during the years Y+« £-Y+YY has been estimated. Then, the
industry that emitted the highest amount of carbon dioxide (the industry
producing non-metallic mineral products) was considered as a polluting
industry, and the factors affecting the carbon dioxide emissions of that
industry were identified. The results of the present study, using Residual
Bootstrap regression estimation during the period under study, show that the
amount of carbon dioxide emissions emitted by the non-metallic mineral
industry is a positive function of the amount of energy carrier consumed,
physical capital intensity, and human capital intensity, and a negative function
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of the intensity of human resource skills, industry capital expenditures, and
research & development expenditures.

Introduction

In recent decades, environmental pollution, especially air pollution, has
become one of the most important concerns of international societies and has
affected the health of living organisms and natural ecosystems.The industrial
sector, especially the energy-intensive industries, has played a significant role
in causing pollution, especially air pollution, due to the high use of fossil fuels.
The energy sector, despite playing an essential role in the process of economic
development, also causes the release of various environmental pollutants. Due
to the importance and special position of the industrial sector in developing
countries including lIran, energy consumption in the industrial sector has
increased.

Considering that the industry sector itself includes several production sub-
sectors and the pollution caused by them is different, first, the amount of
carbon dioxide emissions at the level of all the two-digit ISIC" codes during
the years Y+« £-Y . YY was estimated. Then, the industry that emits the highest
amount of carbon dioxide is considered as a polluting industry, and the factors
affecting the air pollution of that industry will be identified.

Methods and Material

Considering that each of these Y¢ industries consumes six types of energy
carriers in the studied Y A-year period, the amount of carbon dioxide emissions
of each of these six types of energy carriers should be calculated first.
Calculation of the total carbon dioxide emissions is necessary to obtain the
total amount of carbon dioxide emissions for each of these Y ¢ industries in the
studied time period. Due to the fact that the information about the carbon
dioxide emission coefficient of each energy carrier by industry type is not
available, it is necessary to estimate the carbon dioxide emission coefficient
of each energy carrier in the industry sector on an annual basis, and then the
obtained numbers are considered as carbon dioxide emission coefficients for
all the industries of ISIC codes of two digits. To calculate the carbon dioxide
emission coefficient in the entire industry sector for each type of energy
carrier, the amount of carbon dioxide emission of that type of energy carrier
in the entire industry sector should be divided by the amount of consumption
of that type of energy carrier in the entire industry sector. Since the
consumption amount of each energy carrier in the industry sector has different
units, first of all, it is necessary to multiply the amount of each energy carrier

' The International Standard Industrial Classification of All Economic Activities
(ISIC) is the international reference classification of productive activities.



¥ 0Ken 5 Ugl o 3 (S35 pl ok 55 33 31 ) p33 3 U okt 5 (S5 5

consumed by the thermal value' coefficient of that energy carrier to obtain the
same unit called BTU" for all Different energy carriers are obtained and by
adding them, the total amount of energy consumed is obtained in terms of
BTU units. To calculate the amount of carbon dioxide emissions released by
each industry with a two-digit ISIC code each year, it is necessary to calculate
the amount of energy consumed in terms of BTU units for each of the energy
carriers in the amount of carbon dioxide emissions from the production of one
million BTU of energy, multiplied by each of the energy carriers in the
corresponding year and then calculating the total carbon dioxide emitted by
each industry in each year. According to the calculations of the authors, the
production industry of non-metallic mineral products has been found to be the
most polluting industry during the study period. In order to estimate the
relationship between industrial activities and pollution emission, Cole, Elliot
and Shimamoto (Y « ¢) model has been used with some adjustments. Due to
the limitation of statistical data in the industry sector in Iran, the time period
of the current research is considered from Y:+¢ to Y:YY", Because the
mentioned time period is short, the Residual Bootstrap method was used to
estimate the regression.

Results and Discussion

The industry of producing non-metallic mineral products accounted for an
average of Y+.YY7Z of the total pollution caused by the industry during the
period under review. Carbon dioxide emissions have been calculated for all
industries at the two-digit ISIC code level during the years Y« + £-Y+YY, Since,
based on the calculations of the research, the production industry of non-
metallic mineral products has been found to be the most polluting industry.
The present study has determined the factors affecting the air pollution caused
by the production industry of non-metallic mineral products. The results of the
this research using Residual Bootstrap regression estimation during the years
Y+« £-Y+YY show that the amount of carbon dioxide emitted by the industry of
producing non-metallic mineral products is a positive function of the amount
of energy used, physical capital intensity and human capital intensity and is a
negative function of human skill intensity, industry capital costs and research
and development costs.

Conclusion

' The thermal value of a fuel is the amount of heat released when a unit mass of fuel
is completely burned.

YA BTU is the amount of heat required to raise the temperature of one pound of water
by one degree Fahrenheit.

" The year Y+ YY is the last year of existence of data.
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As the amount of carbon dioxide emitted by the industry of producing non-
metallic mineral products is a positive function of the amount of energy used,
physical capital intensity and human capital intensity and it is a negative
function of human skill intensity, industry capital costs and research and
development costs, it is beneficial to help reduce carbon dioxide emissions in
the industry of producing non-metallic mineral products through the
application of policies to optimize energy consumption, improving
technology, upgrade the human skills and increase research and development
expenses.

Keywords: Non-Metallic Mineral Products Industry, Carbon Dioxide
Emissions, Energy Consumption, Residual Bootstrap
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