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Table (1) Amount of crops product and ratio of product residue in Iran
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Heat value Availability Ratio of Product sk Ejro .
(GJlton) (A)(%) Residue (RPR) Amount of Crops Product P
(kiloton)

176 50 1.13 11508 P
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17.9 50 0.57 3087 a2
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17 50 12 2754 gd
Rice

17 50 1.0 1432 =2

Maize




FY..00dl Olgi 3597 ¢

olr) 5o Jgpaxe grdilowy o 9 (£1)) Jaaxo Hlado (1) Jgus aolol
Table (1) Amount of crops product and ratio of product residue in Iran
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Heat value (ijton) A\:;ilability (A))(%) Ratio of Product (O5hef) oot Crops
Residue (RPR) Amount of Crops
Product (kiloton)
17.6 50 0.737 227 97
Pea
17.9 50 2.28 211 Les!
Beans
- 50 2.88 71 ooae
Lentils
18.1 50 25 193 Ay
Cotton
14.4 50 0.1 5170 e
Sugar beet
- 50 031 6037 S
Sugar cane
17.2 50 25 125 Ly
Soy
17.2 50 0.114 4917 (R Y
Potato
17.1 50 0.1 5842 el
Tomato
; 50 05 1604 0
Melon
- 50 05 3633 algain
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- 50 0.5 1620 L=
Cucumber
184 0 05 5677 daxigy
Alfalfa*
18 0 05 850 PRV
Clover*
18 0 15 9518 sladsle o0
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) - - 64476 Eyoze
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Source: Research findings
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Table (2) Theoretical biomass potential, available energy potential and the
theoretical energy potential in Iran
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Theoretical energy Available enerav potential Theoretical biomass potential Crobs
potential ayp (kiloton) P
1144352 6502 13004 f"h*‘f
Wheat
15747.5 879.75 17595 5’|
Barley
28090.8 1652.4 3304.8 sfﬁ
Ice
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4304.9 2405 481 Ly!
Beans
- 102.2 204.4 e
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4366.6 241.25 4825 R
Cotton
3722.4 258.5 517 N
Sugar beet
; 935.7 1871.4 e
Sugar cane
2687.5 156.25 3125 l;?“‘
oy
48203 280.25 560.5 St
Potato
4994.9 202.1 584.2 S pezsS
Tomato
- 401 802 R
Melon
- 908.25 18165 alguce

Watermelon
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Table (2) Theoretical biomass potential, available energy potential and the
theoretical energy potential in Iran
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Theoretical energy Available enerav potential Theoretical biomass potential Crobs
potential ayp (kiloton) P
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Alfalfa
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Clover
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Source: Research findings Gados gla sl : e
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Table (3) Results of the mathematical simulator model under different biomass
energy prices

oS
Wheat
AREZ ¥ P RAu AREIE et od (5ilwand jlade
Scenario (4) Scenario (3) Scenario (2) Scenario (1) Simulated value
16002.21 14786.76 157215 12694.41 11676.44 adg
@7 (26.6) (34.6) ®.7) ©) Production
14323 13994 14264.64 13427.99 13152.59 00 g5 L §
(8.8) (6.3) (8.4) ) ) Biomass
315240 286300 261540 153750 61250 Caoud
(414) (367) (327) (151) ) Price
10325.2 14584 13071.9 15272 162723 25 a0 olile
(-36.5) (-10.3) (-19.6) (-6.1) 0] Consumer
surplus
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(85) (48.8) (80.5) (45.6) () Producer surplus
17532530 17648100 18228900 17322740 17106400 old,
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Source: Research findings Geios (sla axdl s ate

I 03g5tum) S5l Caad &S WS (o0 23 (V) (2R 0 pS o0 S )3 ) (G955 Cumdg oud (giludnd jlade iz
4y Slade jl il 700 00giuns; (S5l B 45 WS g0 28 (V) (PR el 00d (ilutnd aly ke 5l by
oals (g 5lwand by ke 5l i w0 VO eogiun ) (65, Cuond a5 WS o 2,8 (V) 2,8 5 ol 00 (g 5luds
el oads (gl sl ke 5l i UV e e edgicenss 655l Cuned T WS (o0 (28 (F) (B8 o

a3 oo GLas 1) ol (gilaned jlade dy S (5B B S i S o3 il B (slalade

ol y glp oo Cwd Gl da o8 i 4 azg L a5 ams e ol ¥ Jgax
P Jgame sl oS (8800 50 ol LS 9550 Jpame sladilany 5,515,545 jslas



£Y..05dl Olgi 3597 ¢
A e 50 Slegi Heekee VOITVD o3gicens; Cond b (aLS wilowy adgs 09,00 L]
3 s 700 008wy Caad aSl 23 L pgd 0 8 yiem j0 ol 48,0 4y 9,80 (solaidl
ST Gln o5 g 5o olegt ek YENOF 03gicuny; Caosd il 0ud (giluand aly s
Ose YAIPY 0055ens) Coand oo (2800 )0 ol L 3590 (olS slanilony (555105
Cuasd p)loz (2B R 5o Sl L3 0550 (BLS slasileny 555105 SET (sl 5 e 50 legs
@obazdl [l 5l Jpame slasilony (555105 ln (5 2 50 Gl gekes YVOYF oy
o) Joo @l 0dgicams) Cuad Glagpdypdi Slie p Geizmen Zwl Wpo 4 (e
Sl rlple Sl oagm) 955 Jlade (0 VL & pgd (5800 )3 pS Jpaze Gl (sleia]
0355t j Cend ol e elaizl old; (ud Alidin b 003t ) (55108 4 ol )sliS Brods
Lol (55900 00l (gludnds 03, A Cond 00,0 B0
ol ool ools (Ll ¥ Jguz 0 i Jgame sl p Jow g5leand gl

009 Canm § (551 hlite (gLrunnd i 25L) jluvared Joo g (F) Jgur

Table (4) Results of the mathematical simulator model under different biomass
energy prices

(3]
Rice
AT ¥ 2 Rus VARG VPR ool (g5lwaneds ke
Scenario (4) Scenario (3) Scenario (2) Scenario (1) Simulated value
2881.3 2878.5 2865.76 2794.41 2776.24 adgs
@7 (36) @2 (0.6) ©) Production
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surplus
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(30) (26.5) 43) ©) 0 Producer surplus
65352166 66553798 66259237 64600074 60201900 ols,
(8.5) (10.5) (10) (7.3) ) Welfare

Source: Research findings Gei (gla adly ;i
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Extended Abstract

Introduction

Energy production from agricultural waste is an important research area with
significant potential for sustainable energy production. Given Iran's favorable
geographical features, and since Iran is the sixth largest producer of greenhouse
gases per capita in the world, and given the potential of using biomass energy
resources, using agricultural waste for energy production has the potential to
provide energy security, reduce greenhouse gas (GHG) emissions, and create
economic opportunities for rural communities. Therefore, this study aimed to
estimate the theoretical potential of cellulosic biomass energy in Iran and the
impact of its use on social welfare.

materials and methods In this study, the wastes of two important and strategic
crops, wheat straw and rice straw, were considered. The market equilibrium
was determined by maximizing the total surplus of consumers and producers in
the agricultural sector, subject to market settlement conditions and resource
availability constraints, assuming that agricultural markets in Iran are
competitive. Finally, welfare changes were estimated using a partial
equilibrium model. On the basis that the total income from the sale of
agricultural products to domestic consumers and income from exports in
addition to income from biomass collection minus the cost of product
production and the cost of product import should be maximized so that the
welfare of the society is also maximized.

Results and discussion:This study indicates that Iran can potentially produce
about 45778.8 kilotons of crop residues per year. This research indicates that
the total bioenergy potential from residues in Iran can be equivalent to
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197908.2 MJ. Wheat straw and Rice straw are expected to account for about
65% of biomass energy potential. Also, the simulated partial equilibrium model
showed that increasing the price of wheat straw and rice straw by up to 50%
and 75% respectively leads to maximum social welfare in Iran.

Results and discussion:The demand for energy in the country is constantly
increasing. Biomass energy, including agricultural waste, is a promising option
with a large potential impact in developing countries, as these countries have
high carbon dioxide emissions. Biomass can be used to meet a variety of energy
needs, including electricity generation. Iran is a developing country with rich
biomass potential. In this study, we concluded that 197908.2 GJ of energy can
be produced from agricultural waste in Iran, and to fully exploit this potential, it
is expected that investments will be made in biomass energy extraction
technologies. To this end, the coordination of agricultural and environmental
policies has a positive impact on biomass energy production.

JEL Classification: Q1, Q21, Q41, Q42
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