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: Introduction: The country's economic growth depends on energy consumption,
¢ and increasing energy consumption results in increase in the level environmental
¢ pollution. Therefore, management of energy consumption in different economic

© sectors with the aim of controlling pollution is necessary. The purpose of this
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: study is to estimate the share of inputs in production, substitution between
: inputs, and to investigate the effects of energy substitution on pollution
: emissions and energy storage in Iran's economic sectors.

¢ Materials and Methods: To achieve these goals, the translog production
: function is used. Relevant statistical data for the period 1981 to 2017 have been
© collected from the Central Bank, the Statistics Center of Iran and the Ministry of

: Energy.
: Findings: The results showed that capital stock, labor force and energy are

DOl:
10.30495/JAE.2023.29215.2296

: substitute inputs, and among these, the substitution between energy and capital
: is more and its value is equal to 1.457 percent, 1.332 percent for the agricultural
: sector, industries-mining and services, respectively. 1% and 1.247%. In

: addition, the results of the study of different scenarios showed that with the
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. allocation of more capital in the sectors, energy saving technologies are
: expanded, resulting in a substitution between capital and energy, as well as a
: reduction in carbon dioxide emissions.

¢ Conclusion: Based on obtained results, it is suggested that due to the high
: substitution of capital and energy, more energy can be saved from the sectors

: and more pollution can be controlled. In addition, the substitution of capital and
: energy can be achieved by further advancing technology and helping to change
. the production structure of parts from user to capital.

: Classification JEL :E5, ¢B41.
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Extended Abstract

Introduction:

Currently, in Iran, paying subsidies to energy inputs
causes an increase in energy consumption .The

final consumption of energy in the agricultural
sector, in the industrial sector, in the domestic,
public and commercial sector and in the
transportation sector has increased during the years
2009 to 2017 . The amount of carbon dioxide
gas emission in lran's agricultural sector, in the
industrial sector, in the transportation sector and in
the domestic, commercial and public sector has also
increased during this period , Energy-saving
technologies in the agriculture, industry and service
sectors help to reduce the amount of carbon dioxide
emissions. Therefore, the energy policies should be
properly specified that the management of energy
consumption in different economic sectors of Iran
can play an important role in this field.

Materials and Methods

The purpose of this study is to investigate the effects
of energy substitution on pollution control in
different economic sectors of Iran. To achieve these
goals, the translog production function has been
used. The relevant statistical information for the
period 1981 to 2017 was collected from Central
Bank, Iran Statistics Center and Ministry of Energy.
The form of the translog production function in this
study was written as follows:

InY;e = Bo + Bx(InKjp) + Be(InE;) +

Br(nLit)+ Bm (InM;e)+ Bre (In(Kie) In(E;r)) +

Bk (n(K;e) In(Lir)) + Bxm (In(Kje) In(M;e)) +
Ber(n(E;) In(Li)) + Bem (In(Ese) In(M;)) +
Bum(In(Lyp) In(M;)) + Byk (InK;e)? +

Bee(INE;)? + Bro(InLi)? + Bum (INM;e)? + &

In this relation, Y is the amount of production, K is
apital stock, L is the labor force, E is the amount of
energy consumed, M is the other intermediate
inputs. Po is the intercept, Pk; Pe; Pr; Pm; Pre; Pri;
Bkm; Pew; Bem; Pum; Pxk; Pee; P and Pvm are
coefficients, & is the white noise term with zero
mean and homoscedastic variance, "t" is the time
from 1981 to 2017 and In is the natural logarithm. i
represents the sectors that in this study include
services, agriculture and industry.

Also, in this study, production elasticity related to
inputs (capital stock (K), labor (L), energy
consumption (E) and other intermediate inputs (M)

was calculated as follows:
_ dYi/Yie _ din(Yip) _ _
MK = G /i din(Ky) Bx + Bk In(Ejp) +

Bxr In(Li) + BxmIn(M;e) + 2BkkIn(Kje)

_ d¥ie/Yie _ dinQYie) _ .
Mei = G0 7 = ameyy — LT Pie In(E;p) +

Bk In(Kjp) + BmIn(Mje) + 2By, In(Ly)
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_ @Yie/Yie _ dIn(Yj) .
NEC = Gg. /By din(Er) Be + Pe In(Lip) +

Bek In(K;) + BemIn(M;e) + 2Bgg(InE;,)

_ @ie/Yie _ din(Yi)) _ ]
MU= G /My din(My) Bm + B, In(Lip) +

Bme In(Ei) + Bmk In(Kie) + 2Bmm (InM;()

In these relationships, 1k is the production elasticity
of capital; n. production elasticity of labor; ne is the
production elasticity of energy and mm is the
production elasticity of other intermediate inputs,
and i represents the agriculture, industry and service
sector.

On the other hand, substitution elasticity between
energy inputs and non-energy inputs were calculated
as follows:

—BKL+(nifK)><BLL

S =1+ (_nis:;m) -1
Syei = (1+ w o
Sei = (1 +w -1
Smei =1+ W)_l

(=Mim*+Nig)

In these relationships, 6ke represents the substitution
elasticity of capital with respect to energy; O.e
represents the substitution elasticity of labor force
with respect to energy and dme represents the
substitution elasticity of other intermediate inputs
with respect to energy. i represents agriculture,
industry and services sector.

Findings

Based on the obtained results, the production
elasticity of inputs including labor for three sectors
of agriculture, industry and services has been
positive. In all three sectors, labor production
tension is located in the third production area, which
shows that Iran's economic sectors are facing labor
surplus. In addition, the results show that the capital
stock used in agriculture, industry and service
sectors is located in the first productive area. Also,
the results showed that energy is considered as a
main growth factor for the sectors.

The findings showed that investment in agriculture,
industries and mines and services may reduce
energy consumption and thus reduce pollution. In
other words, energy and capital are substitutes for
each other, and the amount of this substitution is on
average 1.457 percent, 1.332 percent, and 1.247
percent for agriculture, industries, mines and
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services, respectively. In addition to the above
results, the results indicate that labor is a suitable
substitute for energy consumption in agriculture,
industry and services; The amount of this
substitution for agriculture, industries and mines and
services sectors is equal to 1.04 on average; 1.332
and 1.247 percent.

Discussion and Conclusion

The effect of energy substitution in Iran's economic
sectors on the amount of pollution during the period
2009 to 2016 was investigated. The findings showed
that capital inputs, energy and other intermediary
inputs during the study period increase the
production in the sectors, and among these, capital
has had the greatest impact on the production of the
sectors. In addition, the results indicated that the
elasticity of substitution between production factors
is positive, which indicates that the inputs examined
in the study are substitutes for each other. So that the
substitution between capital and energy shows that
it is possible to reduce energy consumption and
increase domestic investment in agriculture,
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industry and service sectors by using more efficient
machinery with renewable energy consumption,
which is the reason for maintaining economic
growth in sectors with the use of renewable energy.
It also causes reliance on domestic investments
instead of relying on domestic loans with high
interest.
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