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1- Autoregressive distributed lag model (ARDL)
2- Erorr correction model (ECM)
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1- Gross Domestic Product (GDP)
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4- Pesaran and Shin
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1- Engle and Granger
2- Phillips and Hansen
3- Johansen
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1- Copeland and Taylor
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Table 1- Results of unit root test
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Variable Dickey and Fuller statistic Probablity value  Result
Ln CO2 -1.355863ns 0.5870 1(1)
D(Ln CO2) -4.716462%** 0.0010 1(0)
Ln ENG 0.559538ns 0.9853 1(1)
D(Ln ENG) -6.553370*** 0.0000 1(0)
(Ln ENG)2 0.678336ns 0.9889 1(1)
D(Ln ENG)2 -6.465516*** 0.0000 1(0)
FIN 0.254415ns 0.9707 1(1)
D(FIN) -3.837686*** 0.0080 1(0)
TRD -1.984771ns 0.2910 1(1)
D(TRD) -3.508726** 0.0167 1(0)
Y -5.968048*** 0.0000 1(0)
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Source: Research findings (***level of significance at 1%, ** level of significance at 5%, * level of significance at 10%, ns for not
significant)
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Table 2- Results of dynamic model
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Variable Coefficient t statistic  Probablity value
Ln CO2(-1) 0.341542 5.939525 0.0001
Ln ENG -11.53337 -4.604702 0.0010
Ln ENG(-1) 16.99549 6.478729 0.0001
(Ln ENG)? 1.719402 4.786041 0.0007
(Ln ENG)2(-1) -2.430188 -6.504335 0.0001
TRD 0.005581 2.832868 0.0178
TRD(-1) -0.005437 -2.347909 0.0408
TRD(-2) 0.006733 5.035976 0.0005
FIN 0.003506 1.423585 0.1850
FIN(-1) -0.008669 -4.174461 0.0019
FIN(-2) -0.004166 -1.331249 0.2127
Y 0.000641 1.464368 0.1738
T 0.018772 2.152560 0.0568
D7885 -0.117404 -7.763044 0.0000
0.97 R-square
Gubod slaasl sxie
Source: Research findings
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Table 3- Results of Bounds Test
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Critical bounds of F statistic
S ldesre ghns %10 %5 %1
Level of significance
onl Y0 ol Vi ol Yo
& g8 Lower Upper Lower Upper Lower Upper
Critical bounds bound bound bound bound bound bound
1.81 2.93 2.14 3.34 2.82 4.21
o yuxi0 :L\,.'.: 5 5 5
Number of variables
o sl F o Ll 8.862396

Computed F statistic
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Source: Research findings
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Table 4- Estimation results of long-run model

Variable Coefficient
Ln ENG 8.295328
(LnENG)2  -1.079471
FIN -0.014169
TRD 0.010443
Y 0.000973
T 0.028509
D7885 -0.0178302

t o, Jlia! a3,

t statistic Probablity value
25.151837" 0.0000
-13.799882""" 0.0000

-2.281167" 0.0457
2.304105™ 0.0439
1.434298" 0.1820
2.375481" 0.0389
-7.387554™" 0.0000
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Source: Research findings (***level of significance at 1%, ** level of significance at 5%, * level of significance at 10%, ns for not
significant)
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Table 5- Results of ECM estimation

goes W t o, Jlin! yi3,!
Variable  Coefficient  t statistic Probablity value
D(Ln ENG) -11.533367 -4.604702"" 0.0010
D(LENG)? 1.719402  4.786041™" 0.0007
D(TRD) 0.005581 2.832868™ 0.0178
D(TRD(-1))  -0.006733  -5.035976™" 0.0005
D(FIN) 0.003506 1.423585" 0.1850
D(FIN(-1))  0.004166 1.331249™ 0.2127
D(Y) 0.000641 1.464368" 0.1738
D(T) 0.018772 2.152560" 0.0568
D(D7885) -0.117404  -7.763044™" 0.0000
ECM -0.658458  -11.450775 0.0000
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Introduction: The concept of low-carbon economy postulates the consumption of less natural resources and
causing less environmental pollution, while gaining more economic efficiency. According to the concept of low-
carbon economy, low carbon agriculture is a specific model of agricultural production operations with both the
lowest greenhouse gas emissions and maximum economic benefits having which has three characteristics
including lower energy consumption, lower greenhouse gas emissions and lower pollution. Therefore, this
research studies the approaches to low-carbon agriculture in Iran

Materials and Methods: In this research, energy consumption and consequently economic growth, which is
expected to play a role in carbon emissions, other macroeconomic variables such as trade openness and financial
development have been used. The estimated model of the research is linear-logarithmic based on Shahzad et al
(2017). For this purpose, the ARDL and ECM patterns and the time series data of 1989-2014 have been used in
current study. The data related to carbon dioxide emissions and energy consumption have been collected from
the energy balance sheet of the Ministry of Energy, The data related to financial development have been
collected from World Bank, Value Added of agriculture section Growth Ratio and Trade Openness data have
been gathered from Central Bank of the Islamic Republic of Iran. Eviews9 software has been used to analyze the
results.

Results and Discussion: Statistically significant impact of energy consumption logarithm and energy
consumption logarithm square on carbon dioxide emissions at the level of 1% in the long run has been revealed
by the results. The positive amount of energy consumption and negative amount of the square of energy
consumption indicates a U-shaped inverted relationship between energy consumption and carbon dioxide
emissions. The energy consumption threshold in the agricultural sector is 46.98 million barrels of crude oil,
while the actual maximum energy consumption is 50.26 million barrels of crude oil. So the agricultural sector's
performance is now above the mentioned level, then it is expected to reduce carbon emissions by technological
improvements while increasing energy consumption. The coefficient of financial development variable in the
long run is -0.014169. The financial development efficiency index is considered as national development
variable which means each one percent of increase in bank credits allocated to the private sector will reduce
about 1.02 ton of carbon dioxide. The coefficient of trade openness variable is 0.010443 in long run. Whereas
the trade openness index is considered as the ratio of the total value of exports and imports to gross domestic
product, so every one percent increase in the volume of exchanges to gross domestic product leads to a 1.01 ton
increase in carbon dioxide and pollution which confirms the hypothesis. The growth rate of value added of
agriculture section in the long run does not have any effect on carbon dioxide emissions. In the short run, the
coefficient of trade openness is 0.00581. In other words, one percent increase in the ratio of international trade to
GDP will increase about one ton of carbon dioxide emissions. The growth rate of value added of agriculture
section, financial development, and the first lag of financial development in short run have no effect on carbon
dioxide emissions.

Conclusion: The results indicated a long-term U-shaped inverted relationship between carbon emissions and
energy consumption in this sector. The maximum energy consumption threshold was also equivalent to 46.98
billion barrels of crude oil. At present, performance of the sector is on downward, and carbon emissions are
expected to gradually decrease by the technological improvement as energy consumption increases. Higher level
of the energy consumption than the threshold level indicates that technology effect dominates the scale and
composition effects. The results shows that the growth rate of value added of agriculture section in long and
short run did not affect carbon emissions. Moreover, in the long run, financial development has negative effect
on carbon emissions while in the short run financial development has no effect on carbon emissions. But the
effect of trade openness index on carbon emissions in the long and short run is positive. According to the results
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of the study, increasing the volume of credits to the private sector will help reduce carbon emissions. It is also
proposed to change the pattern of trade considering the environmental advantages and the use of green energy
programs to reduce carbon emissions.
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