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Introduction

In today's world, energy plays a prominent role in various economic and political fields. A role that has
plagued many countries with a monopoly economy and its effects, and has left others with costly problems
caused by rising energy prices, and in general, even international relations and disputes has made an impact.
Accordingly, communities are looking for ways to reduce energy consumption without harming their economic
growth. Due to the shortage energy resources and its role in economic growth, its optimal use is an important
goal in the economic development of each country. Therefore, it is necessary to know the factors affecting
changes in energy consumption, which requires the decomposing of energy consumption into different factors
affecting changes in energy consumption. In the present study, the factors affecting energy consumption are
analyzed using statistics and information of industry and agriculture sectors during the period 1397-1387 to three
factors: structural effect, activity effect and energy intensity effect. The relationship between energy
consumption and GDP growth in these two sectors has been studied to determine which factor has the greatest
role in energy consumption changes in industry and agriculture and to suggest appropriate policy solutions.

Materials and Methods

Decomposing Analysis is one of the most widely used approaches in analyzes related to energy consumption
and CO2 emissions. It is concluded that one is structural analysis (SDA) and the other is index analysis (IDA).
These two analysis techniques are different and each has advantages and disadvantages. The SDA technique is
more complex and requires a lot of data. On the other hand, the data-output table is prepared every few years and
annual data are not available. Instead, more information and findings are obtained using the SDA technique. The
IDA technique is simple and does not require much data. It can be used with big data and does not need the data
of any particular department or product. For this reason, the SDA technique has been used more. This study is
used the Tapio decoupling index to explain the decoupling status. Decoupling index is the best technique to
describe the dependence of economic growth on energy consumption and it is used to discover the relationship
between energy consumption and economic growth. In the present study, using the Logarithmic Mean Division
(LMDI) index, to analyze the factors affecting energy consumption in industry and agriculture and then using the
decoupling index to examine the relationship between energy consumption and GDP growth in these two
sections are discussed.

Results

The results of the decomposing of energy consumption from GDP in the industrial sector showed that in
most of the studies on the effect of energy intensity in agricultural sector, the effect of production had the
greatest role in the decompose of energy consumption from GDP.

Conclusion

This study examined the decoupling of energy consumption from GDP of the industrial and agricultural
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sectors and the factors affecting energy consumption for each sector in Iran. The results of decomposition of
energy consumption from GDP in the industrial sector showed that in most of the studied years, the effect of
energy intensity and in the agricultural sector, the production effect had the greatest role in decomposing energy
consumption from GDP. In 2010 and 2016, the production effect had a negative effect on energy consumption
and increased energy consumption. In 1394, the index of decoupling of energy consumption from the growth of
the agricultural sector was the best and most ideal possible, strong decoupling, and this indicates that the growth
rate of the agricultural sector was higher than the growth rate of energy consumption. This year, the effect of
energy intensity has had a positive effect on reducing energy consumption. The composite index has not
experienced much fluctuation. Different modes of decoupling index and factors affecting energy consumption in
industry and agriculture can be used as evidence for countries efforts to strongly decoupling and save energy in
industry and agriculture. Advances in technology and innovation can reduce the growth dependence of sectors
on energy consumption. Also, attention should be paid to optimizing the economic structure to create economic
stability and reach the ideal state of the decoupling index.
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Table 2- Results of energy consumption decomposing of GDP of industrial and agricultural sectors in Iran

Jlw VYAA YYAQ AAY 1Y) yyray yray vag 1yao ran yvay
Yaer (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018)

Industrial sector

Q.u’gl 1.44 12.81  -2.48 4265 9.68 794 -11.18 -658 -20.86 32.64
Intensity effect
sl
0.66 -0.18 1.48 0.13 -2.40 0.22 0.74 -2.72 3.07 0.70
Structural effect
(C‘%w.)d’w’ﬂ 0.37 1119  -1.17 -26.38 7.44 7.05 -0.17 4182 1557 -17.57
Activity effect
I et 2.48 2382 -217 1640 1472 1522 -1210 3252 -2.21  15.76

Total changes

ShyglsS ise
Agricultural sector

byl

. -402 -121 -041 -111 -029 -189 -201 -0.30 0.75 3.89
Intensity effect

L 53 118 140 699 101 138 334 -472 -169 215
Structural effect
(£ 5 006 183 -018 -417 118 111  -002 693 253 -2.84
Activity effect
S et 14 18 08 17 19 06 13 19 16 32

Total changes

suios gboansl, 18 le
Source: Research finding
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Table 3- Cumulative results of energy consumption analysis from GDP of industrial and agricultural sectors in Iran

Jls YYAA YYAQ Y- AMN] yyay yray yyag yyao 41 yyay
Yaer (2009) (2010) (2011) (2012) (2013) (2014)  (2015)  (2016)  (2017)  (2018)
< 2258 1160 -290 4154 938 604 -1319 -6.89  -2010  36.54
Intensity effect
St 602 1 288 712 -139 160 259  -745 138  2.85
Structural effect
(b auds sl s 1300 135 3056 863 817  -020 4876 1810  -20.42
Activity effect
J el 388 2562 -1.37 1810 1662 1582 -1080 3442  -0.61  18.96

Total changes
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Source: Research finding
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Table 4- Results of decoupling index of energy consumption from GDP of industrial and agricultural sectors in Iran

g
Status

Jlo Silwlie (e ls
Year Decoupling index
YYAA (2009) 0.7
YY¥A4 (2010) 190
Y¥4. (2011) 0.68
Y¥4Y (2012) 0.93
Y¥AY (2013) 0.90
VY¥AY (2014) 150
T (2015) -62.46
Vrae (2016) 076
YY1 (2017) 0.44
VYAV (2018) 17

Cund (il
Weak decoupling
03t it (5ilolr
Expansive negative decoupling
Cund (gjlulir
Weak decoupling
S8 e il
Strong negative decoupling
S8 (sire (gilolx
Strong negative decoupling
03yt (it (5ilulix
Expansive negative decoupling
$B il
Strong decoupling
Cuxd (gjlwlir
Weak decoupling
Cuxd (gjlulr
Weak decoupling
S8 (sire (gilolx
Strong negative decoupling
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Source: Research finding
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Table 5- Decoupling-LMDI index in industry and agricultural sectors

o » 5 gadld
Eact S5 51 SAdS £y 5 1 GRS £ S50 Cod s P 0%

Decoupling- IMD

Jlw
Year
'TA (2009) 0.09 0.95
'TA% (2010) 1.73 0.38
TR (201 -0.29 1.13
T (2012) -0.35 2.45
'TAY (2013) -0.44 0.46
'TAT (2014) 1.28 0.54
TR (2019) 0.02 0.98
1742 (2016) 4.76 -2.10
1T (2017) 3.46 -2.03
'TAY (2018) 5.61 -3.19

-0.37 0.67
0.90 3.02
-0.64 0.18
-2.18 -0.08
-1.41 -1.39
0.20 2.03
1.68 2.70
-0.39 2.26
0.31 1.74
-8.36 -5.94
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Source: Research finding
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Figure 2- Decoupling index, decomposing index and Decoupling- LMDI index
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