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: Abstract

¢ Introduction: The use of new technologies reduces the spread of pollution;
¢ However, due to the rebound effect (RE), it needs further investigation. The
: purpose of this study is to investigate the effect of technology development
¢ (energy efficiency effect and substitution effect) on the level of pollution by
: examining the induction effect of economic growth and the environmental
: Kuznets curve test.

: Materials and Methods: The purpose of this study is to investigate the effect
: of technology advance (energy efficiency and change of energy type) on
: pollution by calculating the effect of economic growth and testing the
: Environmental Kuznets Curve (EKC) using the annual time series information
: of Iran's agricultural sector from 1981 to 2017 using the autoregressive
¢ distributed lag (ARDL) approach. Relevant statistical data have been collected
: from the Central Bank, Statistics Center of Iran, Ministry of Energy and FAO

: Findings: The findings of the research indicate that the environmental
¢ hypothesis of Kuznets is not confirmed. The results of the simulation of the
: economic growth scenario of the agricultural sector showed that each one
¢ percent increase in this variable on average caused a 0.31 percent increase in the
. effect of energy efficiency on reducing pollution and a 18.92 percent increase in
: the effect of energy substitution on increasing pollution in the simulation period.
: Conclusion: Therefore, considering the significant inductive effects of
: economic growth in the agricultural sector on the level of pollution, the
: combined policy of increasing the price of energy along with the development
. of the use of new technologies is suggested for the continuation of economic
: growth along with reducing the level of pollution.

: JEL Classification: Qss {Q4g.
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Extended Abstract

Introduction:

Payment of subsidies to energy carriers in the
agricultural sector has caused energy consumption
to increase at a significant speed (33). Although
energy saving technologies have been increasing
rapidly, the total energy demand has grown
significantly (25).With the expansion of energy
consumption in this sector, the emission of
pollutants caused by the combustion of energy
carriers has increased (6). Technology development
is an important way to achieve the goals of reducing
greenhouse gas emissions, which may lead to
increased use of fossil fuels (21). Although energy
savings for fossil fuels have made great progress
during the targeted energy subsidy period, total
energy demand has grown significantly (24). This
feedback effect situation is known to be an
unavoidable issue considering the important role of
technological progress in carbon dioxide emissions,
which offsets the result of saving energy
consumption and may even have the opposite effect

().

Materials and Methods

The purpose of this study is to investigate the effect
of technology advance (energy efficiency and
change of energy type) on pollution by calculating
the effect of economic growth and testing the
Environmental Kuznets Curve (EKC) using the
annual time series information of Iran's agricultural
sector from 1981 to 2017 using the autoregressive
distributed lag (ARDL) approach. Relevant
statistical data have been collected from the Central
Bank, Statistics Center of Iran, Ministry of Energy
and FAO. The empirical econometric models are as
follows:

InCO,, = C + 64InK; + 6,InL+ 63InGNP, +
0,InGNP?_ + 05T + py¢

InCO, = C + O4InE; + 0,InK; + OglnL, +
09InGNP, + 0,4InGNP, X InE, + 0,1 + 1y
nCO,; = C + O1,Inl + 0,3InK; + 0,4InL; +
015InGNP; + 0,4InGNP; X Inl; + 01,T + us;
InCO, = C + 0,glnE; + 0,5lnl + 0,yInkK, +
6,1InL; 4+ 0,,INGNP; + 6,3InGNP; X Inl, +
0,4 INGNP, X INE; + 0,5T + [y

Where InK, InL, INnGNP, In(GNP) 2, T, InE, Inl and
(InCOy) are respectively the logarithm of the amount
of capital, the logarithm of the labor force, the
logarithm of the economic growth, and the
logarithm of the the square of economic growth, the
trend variable is the logarithm of the share of
electricity consumed, the logarithm of energy
efficiency and the logarithm of pollution. The
income level of the turning point where there is a
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maximum amount of pollution emission is obtained
from equation.

GNPyoaein = €xp(—065/26, X GNP)
GNPyogerr = €xp(—0y/010 X E)

GNPpyogeis = exp(—015/616 X )

GNPpogeia = €xp(—032/ (023 X E + 624 X I)

Findings

The results show that the effect of substitution
between energy carriers, which is caused by the
development of technology in this sector, with the
implementation of the energy subsidy targeting law,
is positive on the amount of pollution, so that from
the analysis of different scenarios of increasing
substitution between energy carriers, it was
determined that the indirect effect of economic
growth Through the effect of inducing substitution
between energy carriers on pollution control, it will
be equal to 20.44% in the agricultural sector in the
long term, which means that economic growth in
terms of the effect of substitution between energy
carriers causes an increase in the amount of
pollution in the agricultural sector.

Discussion and Conclusion

The results showed that the economic growth in the
agricultural sector at a high level causes the
reduction of greenhouse gases and follows the
environmental hypothesis of Kuznets.

Also, in this study, a negative and significant
relationship was observed between the effect of
economic growth in terms of the induction effect of
energy efficiency and the amount of carbon dioxide
emissions in Iran's agricultural sector in the long
term.

Also, in this study, it was shown that in addition to
the efficiency effects of technology development, it
is important to pay attention to the substitution
effects of technology development in reducing the
amount of pollution in Iran's agricultural sector. The
results showed that economic growth in terms of the
substitution effects of technology development does
not follow Kuznets' environmental hypothesis.
These results indicate that the substitution effects of
technology development in the agricultural sector
can lead to economic growth not controlling
pollution; Because the economic growth in terms of
the induction effect of the substitution between
energy carriers that occurs with the development of
technology during the implementation of the energy
subsidy targeting law in the agricultural sector no
longer follows the environmental hypothesis of
Kuznets and leads to an increase in the amount of
carbon dioxide emissions in the agricultural sector.
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