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Graph (1) the trend of consumption of energy carriers in the agricultural sector
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Graph (2) consumption of agricultural sector from different energy carriers
in 2016

Other ) i W o350 8 il
(petroleum products—

10%

(gases
1%

(Electricity) G_»
14%

o8 w5 g bl S

(Furnace oil) S < Refined and )

2% (distributed gas
5%
(Diesel) dus 3%
48% (White 0il) s i
2%
Source: The supply-use tables 2016 of Cbi Olpl 635 3o SSLAYAL Jo G pan g by b Jgus tausw

ot ol 4SSl o wams oo Lt (65,3laS it S a0 1, (65 Bpan Bro oY logad
Sy 53 65 it la el B s ope T Jloges sl 2 a5 Sl (i ) ke sl
(G Gidu g 2 4 0sd o0 oasline a5 jshailes ol Dglite (65,5liS Gy ke
9 Lol iy 55l Sran 1o 1) e (i el 4 oy TY 5 0V AT L 5518
Oglite b idu 5l Seye 50 3p 655 Srae e bl o)ls 655 (ale 5 (59l w55 lasle
(8 9 0ld ¢ (6 Jm sla jisu g 0 ae Y g VANV (Ve i dh cud 5 4y aS (glaigs 4l

By en Bpas § x5 Bl g s lel 5 Sl



VPV ol VY W/ (83 59lis” Slaidl 1A

S39LaS s 5 U pan 50 (65l i o Jolo e (Y1) 510905
Graph (3) the share of different energy carriers in the consumption of
agricultural subsectors
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Table (2) the effects of increasing the production of agricultural subsectors on
increasing direct energy consumption

St ras oz
i RS Sl Gl (g9l Sl el 55 s el
Total S . Agriculture & .
‘ Fisheries Forestry Livestock - Energy carriers
expenditures horticulture
of subsections
0/0175 0/0038  0/0041 0/0035 0/0061 o2
Electricity
0dd &35 § dshal 515
0/0133 0/0014  0/0086 0/0020 0/0013 Refined and
distributed gas
0/0652 0/0434  0/0008 0/0069 0/0141 (’_ =) J*'*'”_
Diesel (gas oil)
0/0358 0/0258  0/0036 0/0012 0/0052 el
Petrol
0/0014 0/0005  0/0000  0/0004 0/0005 Sehs Cull
White oil
0/0018 0/0007  0/0000 0/0000 0/0010 (oloms Ci) 0,5 i

Furnace oil (black oil)
WOl b slasls

0/0011 0/0005  0/0000 0/0002 0/0003 ) (“"_Qle
Liquefied gases

(butane, propane, ...)
sl slodyan pox

0/0761  0/0172  0/0142 0/0285 55! _
Total consumption of

energy carriers
Source: The research findings o sloaniliie
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Table (3) the effects of increasing demand from agricultural sub-sectors on direct
and indirect energy consumption

&gl g el

&S ol &b s> Agriculture 55l sladsl>
Fisheries Forestry  Livestock & Energy carriers
horticulture
0.0156 0.0156 0.0155 0.0172 3
Electricity
0.0139 0.0203 0.0143 0.0137 oo g8 g dvbad 55
Refined and distributed gas
0.0527 0.0075 0.0176 0.0210 G5 &) JagyS
Diesel (gas oil)
0.0421 0.0197 0.0162 0.0181 Reges
Petrol
0.0013 0.0006 0.0010 0.0010 RUETRONS:
White oil
0.0017 0.0007 0.0009 0.0019 (obew =) 0,55 i

Furnace oil (black oil)

Coeolisn 05 mbe slasls
Liquefied gases (butane, propane, ...)
Source: The research findings o sloaniliie

0.0182 0.0088 0.0179 0.0282
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Table (5) most intermediate expenditures of agriculture and horticulture (million

Rials)
120,000,000
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Basic chemical ) Wholesale and ) 5.4
products) retail services)
Source: The research findings iy sldasdl:aiin
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Table (6) most intermediate consumption of basic chemical products (million

Rials)
250,000,000
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M Seriesl
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0 -
(Liquefied gases) Basic ) (s i d e A
(chemical products Wholesale and )
(retail services
Source: The research findings b gyaidl:acw
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Table (4) effects of increasing demand for cereal products on direct and indirect
consumption of energy carriers

Slg g bale S0 Sas ubw Ty Sels TS $5A slo el
Other cereals and Dried paddy and .
| . Wheat Energy carriers
egumes legumes rice
0.0072 0.0136 0.0120 0.0160 3
Electricity
0.0058 0.0109 0.0096 0.0128 odd gujg g dvias 5
Refined and distributed gas
0.0076 0.0143 0.0126 0.0168 G i) JugslS
Diesel (gas oil)
0.0004 0.0008 0.0007 0.0009 R
Petrol
0.0088 0.0166 0.0146 0.0195 RVERCIFS
White oil
0.0008 0.0015 0.0013 0.0018 (ol i) 0,55 i
Furnace oil (black oil)
0.0119 0.0223 0.0197 0.0262 (wiobign «olis) mbe losl8
Liquefied gases (butane,
propane, ...)
Source: The research findings Gz gldadl:acw
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Table (5) effects of increasing demand for livestock products on direct and
indirect consumption of energy carriers

sl gaze Koo sz

pls 5l oSle 5 & 50 Kb g o8 .
‘ e _ _ &5 sl Jol>
ol oA Milk Chicken  Cattle & e

Other livestock  Animal | jvestock & Poultry sheep Energy carriers

products eggs
0.0151 0.0142 0.0155 0.0154 0.0153 or
Electricity
o &j¢ g dphal 55
0.0140 0.0132 0.0143 0.0143 0.0142 Refined and
distributed gas
0.0158 00148 00162 00161  0.0160 OF =) Jeasil5
Diesel (gas oil)
0.0010 0.0009 0.0010 0.0010 0.0010 o
Petrol
0.0172 00162 00176 00176  0.0175 o S
White oil
0.0009 0.0009 0.0009 0.0009 0.0009 (ol 22 055 =i

Furnace oil (black oil)
Ol mb slasls

0.0175 0.0165 0.0179 0.0179 0.0178 ) (""_O'f»ﬁﬁ.~
Liquefied gases

(butane, propane, ...)
Source: The research findings Gabos glaazdlyaie
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Table (6) the effects of increasing demand for other agricultural products on
direct and indirect consumption of energy carriers

(Sg
pl> slge KVCRRCeT™ Sass sla b asy,
oL ey Slagsly ey ‘SL.“" =, agsa s o &5 slo ol
Herbal Sugar — Aromatic  Roots 1) Fruits  Vegetables  Energy carriers
raw beet and drinks and Oilseeds
materials  sugarcane and tubers
spices
0.0148 0.0165 0.0152 0.0141 0.0050 0.0164 0.0169 Elecfﬁcity
o0 2395 5 dxhual IS
0.0118 0.0132 0.0122 0.0113 0.0040 0.0131 0.0135 Refined and
distributed gas
00156  0.0174 00161 00148 0.0053 0.0173 0.0178 U8 =8 dass
' ' ' ' ' ' ' Diesel (gas oil)
0.0009 0.0010 0.0009 0.0008 0.0003 0.0009 0.0010 i

Petrol
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Table (6) the effects of increasing demand for other agricultural products on
direct and indirect consumption of energy carriers

Sy
pl> slge KVCRRVeT™ JUNORPTS b asy,
- .. . o ol
LS Sy sl sl s bosty & _M s 030 s o &5 sl Lol
Herbal Sugar  Aromatic ~ Roots i Fruits  Vegetables  Energy carriers
raw beet and drinks and Oilseeds
materials  sugarcane and tubers
spices
0.0181 0.0202 0.0186 0.0172 0.0061 0.0200 0.0207 M” w
White oil

(oL:....;CA.é.?)o);&&J
0.0016 0.0018 0.0017 0.0016 0.0006 0.0018 0.0019 Furnace oil (black
oil)
WOl ml slasls
CTI
0.0243 0.0272 0.0251 0.0232 0.0082 0.0269 0.0278 Liquefied gases
(butane, propane,

Source: The research findings ko sloaiilygie
5,9t slagarme Koo olee 5l 55l Bpae (i S s a8 o dag i I G
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Extensive Abstract

Introduction

One of the most important intermediate inputs required by the agricultural sector
is energy. Also, one of the most important sectors that has a high share in energy
consumption is the agricultural sector and the supply chain of products in this
sector to consumers (Flammini et al, 2014). Food production and supply chains
consume about 30% of the world's energy (FAO, 2011). In this regard (IEA,
2010) predicts that global energy consumption will increase by 50% by 2035.

In Iran, according to the latest statistics (year 2017) in the energy balance, the
final energy consumption is equal to 1195.4 million barrels of crude oil, which if
the barrel of crude oil is considered equal to $ 55, this volume of energy is
equivalent to about 65 billion dollars. The share of energy consumption in the
agricultural sector is about $ 3 billion.

There are interesting trends regarding energy consumption before and after the
implementation of the Law on Targeted Subsidies, which was approved in 2010.
With the implementation of this law, the consumption of petroleum products
found a downward trend, but the consumption of electricity and natural gas took
an upward trend, as Figure 1 shows.

Materials and Methode

In order to achieve the objectives of the present study, a model needs to be used
to investigate the effects of increasing demand for a particular product
(agricultural products) on the direct and indirect (hidden) uses of other products
(energy carriers as intermediate inputs). One of the models that provides such a
feature is the input-output model that can be analyzed at the product level.
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Therefore, based on what will be said below, integrated supply and consumption
tables are used.

This relationship shows that if the final demand (F) for the output of economic
activities increases, the economic output (X) must increase to meet the demand
created.

Results and discussion

The variable share of different energy carriers in agricultural subsectors indicates
that any economic policymaking should be done with this in mind. Also, energy
consumption analyzes should not only be done at the level of different subsectors,
but also should be considered for different products. In other words, the
agricultural sector includes a wide range of products, which requires detailed
analysis at the level of different products in order to make accurate policy on
energy consumption. Therefore, the effects of increasing demand for different
products on the consumption of energy carriers are discussed.

Table 2 shows the technical coefficients of direct energy consumption of
agricultural subsectors. For example, for one unit (Rials) of increased production
of agriculture and horticulture subsector, 0.0061 units (Rials) of electricity is
consumed directly. Similarly, 0.0411 units (Rials) of diesel is consumed, which
shows that the highest amount of energy consumption in agriculture and
horticulture is from diesel and the lowest amount of consumption is from
liquefied gases.

According to the last line of Table 2, if the production of each of the agricultural
subsectors increases, the fisheries subsector will have the highest energy
consumption and the livestock subsector will have the lowest direct energy
consumption. Also, the most consumed energy carriers are directly among the
agricultural subdivisions, diesel and the least consumed liquefied gases. But the
results in Table 2 are direct coefficients of energy consumption, while different
economic sectors also consume energy indirectly (covertly), which is evident in
the form of using the products of other sectors as production inputs and can be
examined. Therefore, direct and indirect coefficients of energy consumption by
agricultural subsectors are reported in Table 3.

Suggestions

The study of the uses of different energy carriers showed that the agricultural
sector has different uses of energy carriers according to the production structure,



i.e. in different subsectors.In this study, a total of 16 products or product groups

were selected according to the data limitations. Then, due to the similarity of
products in terms of agriculture, livestock and other products, tables were
allocated under the headings of cereals, livestock products and other products.
Analysis of energy consumption showed that among cereals and legumes, wheat
has the highest energy consumption. Among livestock products, cattle milk and
among other beet products, sugar and sugarcane have the highest energy
consumption that should be considered in economic policy.

On the other hand, as stated in the results section, the direct (explicit)
consumption of the agricultural sector is less than liquefied gases compared to
other energy carriers, while directly and indirectly (hidden) most of the
intermediate needs of these subsectors are met through liquefied gases. It is
necessary to explain that the experimental view and, of course, based on the data
in Table 1, shows the prominent role of diesel in different stages of planting,
holding, harvesting and even after harvest. But there are two points to keep in
mind. The second point to consider is energy subsidies, which vary for different
energy carriers and reduce the value of some energy carriers, including diesel.
Given these two cases, however, the goodness of indirect calculations must also
be considered, which reveals the hidden exchanges of economic activities and

gives interesting results.
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