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1- Spatial multi-market model
2- Computable general equilibrium model



IWAY 3l o oylod FY il (653l dnmgi g olasdl aypts Yo Y

SN oo eV oA = WE iy ey Sllllas oyl
=Y il bagio ys ke dalllas oyl )3 &S A8l e —+/+AY
ol 3l o 4 Slplo as e cla iS5 conl ond 485 s
S Sload aB)S 115 )3 S (W) yoSeg)l o (8) GhlSen 4
5390 5L it 0 a5l i oS5 g g il ol
Sl o (Byme ¥ Jgdn jd o 5 el

oLd; dlile ggacme (gl iSlan (65)0liS” Lisn Jae Ban &b
e coliwe aub jl 4 il o 00 iiSu)y 5 0SS pas
Dy Jrols ddie (ke o lite LIS (doxie
9500 dnwlxe o daly Byl jl Bas 2 5] cnlpl

maxz = [ D@10 - [ 's@)0 0)

0 0

M5l o g3 a sy Lbley mls ixiog) o w JS
LT 51 239 o s B EAS M LABL 035l 5 S LS G e
ol i € (Q) ol aujn b plp 4y b oS
laaia U ol (J)S(Q)dQ) asye g ixiogj s
Gan @5 (35 oyl (FY 5 Y+) sl e (TVC) JS puize
Dgud g0 ALbY ) ©)jge2
! (v)
z=A+B =E(a_pe)Qe
+p.Q. —TVC
1Cudy g ) dal) )50
Pa=a—P.qa (v)
p9> 42> (b g Baa & (1) 5 (V) Laly) 5l olial L
g Jols ) Oygar Qs
7 =X((B:Q)Qi + (@, — iQIQ —TVC  (f)

B 1l 5] Al (0 (2l8) Ol 3l GelSsl gly puicmen
95 o= j1 e 4l o 4 (DX — PTM) (s ()l 3l
D9 g0 wdg ) dbaly ©jgar San 2
MaxZ = o;Q; + %.BiQiz (¢)
—TVC + p{'X; — p{"M;
ookl U g Lolis b s b g Lol b il
O yicmlio & LA Jied (IS (poluly 9 (gSae (LI @b
SiskiS iz Sl s ol 2 Lol &b (2eily b5,
(¥ 9 ¥e) 90 plsl o) g0 e og) slacieddl
8l 5 Cygen i Jpae sl LG ugSae b )51
pi=a;—Pi-q; *)

Ao e ol 5 edlawl L as ssls b S claga 1y Sl
1y ady dilisee (slys aeln b g agw aile  aalatio coleMb]
oy le coles 50 aS dgad dusbore juiie dlyia uyile (presT
ol WS e colin aaie ol o Sl clla, ookl o
Jbo g ol als o aw s (U1 532580l 0 (Bg) Wle 55 )
sl ) oS el el cnlples ol (3lotnns BB T 5 4l
3)9 591 i SgSl ) (wlew Sl Jdos g 30

2l 148 eoldi!

W g, 9 3lge

Jomazme Ceaid e jl 18 & (65)5liS iz (gjlwJde 5
(F7) cpdigabes bausgi 150090 casd sloJio (29, -caslingys 5
Mo 48 glodings (sl sl azily 35 (F5) gl 5 LLISL
Cudgie g Jypase )5 by 4y 1) oatiSadgs slile g 0aiS S pme
Uit (65kwsSl 3o VAAL amd | anles o il mlis I eolii!
(V) wlad 57 51,8 ool 3)90 5 )Se psboay (5 ysliS

ot gilwatne slaSll Lol glacojo oM by
(Ve 99 55l a)le Cato (s yaol ookl b (65,5Li8

il (V i055)0liS (5995 (385 hiogs 9 41}
oMbl oslil (¥ ¢ _blize ol 585 Cule, 5 Mg clo i
Sl 5 €t g sobal ) (F 5550 gt 5
s el glalil 1 )l e 3 (0 VI I
S Ol bl (S5 3y glacdgie
g Laoslas slaaslyl (Laad,ss o ©hbjly g Olyole slodiagw)
B cwedd sl

65t 5 orbaio ol yShis 5l eolizl b S oy
S (oo e Ik 2 o 4]y o S LSS g adye (lojen
Bn PLs Lol g asye o glojon jsbds (oloudny it
oA B pae g 01iS g o) Egecne (iluy Sl b g WS (s
sl ol iyl &S @y cpds LS o o |y Jols slacia,d
LS ol 0658 5 Lagia izl &l 5 (sl ol s
Bad b ) g Bed o Srwly Alls S S jd  sed 25
o3l b 4y b Ly 2295 g0 058 5Ll (g5 ya0bi 1 451
S iy abade ol Sl cila,y o PMP gsS)l )
o5, (595 s idizeo gLl ST s 395 oe 035
255 H8 35 e 8 oy S0 SRS 5 SIS
Shaadllae 4ol 50 oads eolitw] GLolE eud (sla iuiS aS ol
9 shexe (W) jgy95 9 S8 (WY) b 9 NS Clillas
PR g 95 9 (V) pg (V) SleS 5 9 606 (1Y) Slabs
13 B Sl LSl _tesd sl 1S & cal 0 gl 5l (YY)



Yo¥ @l g dpas gl )l gilwslil 1

Joo 33 o a8 )5 Sy gLy gl g W patie (W yiol )by (B o —Y Joua
Table 2- Introducing the parameters, variables and indices used in the model

i Jgae glolis ab e 5l (opei0
o i: demand function intercept of crop i
i Jpame lold ol cudif;
fi : demand function slope of crop i
i Jaaze lplo as)e b cudl @
;: export supply function slope of crop i
i Jgame Slplo sriwly la Codgize 5gd yolio:§;
§;: dual values of export calibration constraints
of crop i
i Jpame @lpdlo as e b e 5l (5,210;
0;: export supply function intercept of crop i
i Jpame (Lol ed St
n;: demand price elasticity of crop i
1 Jpame Glplo ddye odd (aiSTY;
yi: export supply price elast|0|ty of crop i
i | Jpasme Sy ki pi"
™: import price of crop i
i Jyame &lplo cud: pf
pi*: export price of crop i
M adlaio )01 Jpamo 155l 268 Bpae olise: fiy
fir: Fertilizer consumption for production i in
region r
M aihis 31 Jpamo 15 olp O o lie 1 Wi,
w;- Water consumption for production i in
region r
2 @ el el sl e » Sl JS:Waterav,
I aihis
Waterav,: Total water available for planting
rice in region r
P eyl clbls gl o yiwdyd 265 S fertavr
I adhio
fertav,: Total fertilizer available for planting
rice in region r
Moo )30 Jpase ot 5 dansiyr
q; - observed activity levels of crop i in region
r in base year
i Jgame ol plot X;
X;: export of crop i
i Jpaee bpaet Q;
Q;:consumption of crop i
I Jpame g5 10
gi:production of crop i
I Jgame cils)lg: M;
M;:import of crop i
sl e 4y MC
MC:marginal cost variable
@il palls ol ok st
wst: net trade welfare value
OBAS Wgi olby dlile 3,1t wsp
wsp: Surplus produsers welfare value
OIS Bpuas olb) ol 5,k wsc
wsc: Surplus consumers welfare value
JS st 4321 TVC
TVC: total variable cost
adlllas 550 3blio Slassir=1,...,n
r=1,...,n. Number of studied areas
adlllas )90 Y guazo S5 =1, L0
i=1,...,n: Number of studied Products
addllas 3)50 &Y game s 1J=1,..,0
j=1,...,n:Number of studied Products
Ol blas olaws k=1, ...,n

M adhio 3 Jypame (599w (a3ld olylg
g : exponent of crop profitability index in region r
beuld gylulus aujnC
C : activitys accounting cost
egld  sly codgiome 59> polis T4
A : dual values of activities calibration constraints
59 42 jwite iy o @l oyl 5l (X D) g ilo 1T
T: a (NxN) matrix of quadratic variable cost function parameters

s i b Gyl (X 1) oy i d

d :a (Nx1) vector of linear cost function parameters

Fadaio ) 93 42 ite a0 slajially 1 (0 X 1) o plet T
T,: a (NxN) matrix of quadratic variable cost function parameters in region r
Fadaio 3 (s ase @b glayel)l 51 (N X1) )by S50 dy
dy: a (Nx1) vector of linear cost function parameters in region r
T b yiol)ly 3l paxe dos 9 Gt (N X 1) il 1B
B; a (NxN) symmetric positive definite matrix of T, parameters
AR, /AR=Tdiaio p Jpama (ygldgm Ladli: CDI,
cpiy: “crop profitability index” defined as regional average revenue per hectare relative to average
revenue per hectare over all region
kb NS plie e lo 1 Sr
s: scaling matrixes for region r

1/, = See(N X N) (g (s ile polic
s,.. elements of (NxN) diagonal scaling matrixes Sr

Zqir pi ylir / Lr Sradlaie (ly liSo o )3 bwgie tel)3 ARy

i=1
AR;: regional average revenue per hectare relative

R R
Z:ARr /Z L, =ible JS Ua 5 55 Lsgie aal3 1 AR

lAR: avera{gé revenue per hectare over all region
b o T anb i Joae o sanlie colld zohw iy
Qir: observed activity levels of crop i in region r in base year
pi: price of crop i
rasb i Joase 3 Slos Yl;;
yli:: yield of crop i in region r
Mo 3 gy glsil CadlS’ gl Guslio 5 39290 (300) JS A
L,: total land available in region r
IJgae olod ajp @ cad iy 0y 1 Zbuj
Zbyj: support vector of marginal cost functlon slope of crop i
I adbaie 30 Jgame ol a3n &b e 51 G je ety I, Z0iir
Zdir: Support vector of marginal cost intersept of crop i in region r
Jpame (6yglogm (asls olstdy )15, 70k
Zgi: Support vector of crop profltablllty index
i Jya?m @L@f LYY &;Lv i J‘.n..\>‘ )13)4 Pbk”
pbyij: Probability vector of marginal cost function slope of crop i
i Jgamme 2l abje &b Tase 5l o0 Jlais! oy, Plar
pd.ir: Probability vector of marginal cost intersept of crop i
Jpaxs yglogm (asls Jlazl )b POk
pox: Probability vector of crop profitability index
s ,5,:5(Q)
S(Q): Supply vector
Lol ,,:D(Q)
D(Q): Demand vector

k=1, ...,n-Number of support points
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1- Hessian Matrix
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Table 3- Amount and Percentage of changes Area of long, medium and short grain rice through reduction of import tariff in
Mazandaran, Gilan, Khuzestan, Golestan and Fars

ol oS Ol jos Obwls ol
° Mazandaran Gilan Khuzestan Golestan Fars
i g’ -3,‘ g chw KW b o yd b o yd b o yd s oy
- *a CuliS g Olpudd CUiS gy Ol CuilS g5 Olpdi CuliS gy Olgdi S Olpesd
Area Changes Area Changes Area Changes Area Changes Area Changes
(1000ha) (%) (1000ha) (%) (1000ha) (%) (1000ha) (%) (1000ha) (%)
0 195.433 0 155.685 0 0.266 0 38.836 0 3.550 0
2 8 10 195.194 -0.12 155.531 -0.09 0.117 -56 38.616 -0.56 3.376 -4.9
L= 25 194.834 -0.3 155.299 -0.24 0 -100 38.287 -1.41 3.115 -12.25
.—3 g 50 194.235 -0.61 154913 -0.49 0 -100 37.737 -2.82 2.681 -24.47
3 g 75 193.636 -0.91 154.528 -0.74 0 -100 37.187 -4.24 2.246 -36.73
p 90 193.277 -1.1 154.296 -0.89 0 -100 36.857 -5 1.985 -44
100 193.037 -1.22 154.142 -0.99 0 -100 36.637 -5.66 1.812 -48.96
g 0 14.714 0 4.126 0 62.92 0 15.856 0 25.020 0
3\\) E 10 14.614 -0.67 4.051 -1.81 62.844 -0.12 15.719 -0.86 24.896 -0.49
a3 25 14.465 -1.69 3.937 -4.58 62.73 -0.3 15.513 -2.16 24.710 -1.23
2 © 50 14.216 -3.38 3.747 -9.18 62.539 -0.6 15.170 -4.32 24.400 -2.47
L5 5 13.967 -5.07 3.558 -13.76 52.348 0.9 14.828 -6.48 24.089 3.72
_3 2 9 13.818 -6.08 3.444 -16.52 62.233 -1.09 14.622 -7.78 23.903 -4.46
= 100 13.718 -6.760 3.368 -18.37 62.156 -1.21 14.485 -8.64 23.779 -4.96
o O 0 0 0 0 0 0 2.472 0 0.967 0
%2 10 0 0 0 0 0 0 2.359 -4.57 0.900 -6.92
EJ £ 25 0 0 0 0 0 0 2.189 -11.44 0.801 -17.16
2 g 50 0 0 0 0 0 0 1.905 -22.93 0.635 -34.33
\_'3& £ 75 0 0 0 0 0 0 1.622 -34.38 0.469 -51.49
5 2 9 0 0 0 0 0 0 1.452 -41.26 0.369 -61.84
9 100 0 0 0 0 0 0 1.338 -45.87 0.303 -68.66
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Table 4- Average of amount and Percentage of changes Areas under cultivation of long, medium and short grain rice through
reduction of import tariff in 5 province

S92yl Ay &> g lwgio &315 go 4 obigS il oxi
£ ohals Long grain rice Medium grain rice Short grain rice
5 x5 b o y o,y
45)40 . . O oS Ao Mﬁ)éhﬂ.} O i o 1D Mﬁ)éhw i
Tariff S 5 R M8y Area R 2y Area Oyt
Reduction Area Changes (%) (1000ha) Changes (%) (1000ha) Changes
Scenario(%) (1000ha) (%)
0 78.75 0 24.52 0 0.687 0
10 78.56 -12.34 24.42 -0.79 0.651 -2.29
25 78.30 -22.84 24.27 -1.99 0.598 -5.72
50 77.91 -25.68 24 -3.99 0.508 -11.45
75 77.51 -28.52 23.75 -5.99 0.418 -17.17
90 77.28 -30 23.60 -7.19 0.364 -20.62
100 77.12 -31.36 23.50 -7.99 0.328 -22.9

5200 (gladidly txuie
Source: Research findings
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Table 5- Amount and Percentage of changes consumption of long, medium and short grain rice through reduction of import

tariff
d&lf d%)l}.w s @iy b3 Ja.ws.“w PYHE) = b\.?’s &l b3
4,25 F 55 ‘ Long grain rice ‘ Medium grain rice ‘ Short grain rice
Tariff Syae I JOVES IRV Syae T JOVES JEWESNY Syae IS JOVES JEW-SN
Reduction Consumption Changes (%) Consumption Changes (%) Consumption Changes (%)
Scenario(%) (1000Ton) ges (o (1000Ton) ges (7o (1000Ton) ges (o
0 2516.375 0 649.030 0 33.916 0
10 2518.621 0.08 650.468 0.22 33.964 0.14
25 2521.989 0.22 625.625 0.55 34.034 0.34
50 2527.603 0.44 656.219 11 34.152 0.69
75 2533.217 0.66 659.814 1.66 34.270 1.04
90 2536.586 0.8 661.971 1.99 34.340 1.25
100 2538.831 0.89 663.409 221 34.380 1.38

52 (lmaidly 1xie
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Table 6- Amount and Percentage of changes export of long, medium and short grain rice through reduction of import tariff

s &Sl oy Jwgio &l g 8ligS &ild i
a3 ¢ il ooy law y LLopng grain rice ) :\/I(:iium grain rice y Sert grain rice
Tariff Reduction Scenario (%) =3 . Ol i o 43 =3 X [ JUVE LIRSt <2 . [ pove IR W
(1o00Ton) Changes (%) oot o Changes (%) 007y  Changes (%)
0 0.162 0 0.103 0 0.030 0
10 0.165 1.85 0.105 1.94 0.031 3.33
25 0.169 4.32 0.109 5.82 0.032 6.66
50 0.176 8.64 0.115 11.65 0.033 10
75 0.183 12.96 0.121 17.47 0.035 16.66
90 0.187 15.43 0.125 21.35 0.036 20
100 0.190 17.28 0.127 23.3 0.037 23.33

5200 (gladidly txiie
Source: Research findings
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Table 7- Amount and Percentage of changes import of long, medium and short grain rice through reduction of import tariff

s 591 ,luw Aoy il gy Lwgilo 41> & oligS &> i
adya5 § 5 Long grain rice Medium grain rice Short grain rice
R -I(;ari:-f -u‘b)'g Q‘M M}D _u‘b)'e Q‘M M)J -U‘J),s Q‘M M).}
eduction import o import o import o
Scenario(%) (1000Ton)  Changes (%) (1000Ton) Changes (%) (1000Ton)  Changes (%)
0 785.768 0 171.167 0 10.785 0
10 791.964 0.78 180.496 2.07 18.376 4.98
25 800.919 1.92 186 5.18 19.685 12.46
50 815.218 3.74 195.176 10.37 21.866 24.92
75 829.517 5.56 204.354 15.56 24.047 37.38
90 838.096 6.65 209.859 18.67 25.350 44.85
100 834.815 7.38 213.530 20.75 26.220 49.84

5800 (gladidly 1xiie
Source: Research findings
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Table 8- Amount and Percentage of changes Net social welfare, Welfare of consumers, producers and government through
reduction of import tariff

cals o Sial Jalls ol OB WSS a0 08, OB ais gl old, Cdgd z,)bw
C E Net social welfare Welfare of consumers Welfare of producers Expenses of government
ek sy Sl KW Jlie o e KWSH Jlade KWSH
Rte?Jrclgon quantity ) Joves quantity ) Joves guantity Ol gt quantity [ Jovess
s o (Million (Million (Million (Million
cenario(%) Changes Changes Changes Changes
Taman) (%) Taman) (%) Taman) (%) Taman) (%)
0 433578 0 287858 0 152121.678 0 -6401.638 0
10 433761 0.04 288459.142 1.7 151591.268 -0.34 -6288.453 1.76
25 434035 0.1 289362.387 45 150788.456 -0.78 -6109.012 4.57
50 434493 0.2 290871.432 9.6 149433.202 -1.76 -5786.455 9.6
75 434950 0.3 292385.026 15 148.61.096 -2.66 -5439.284 15
90 435225 0.37 293295.366 18.4 147229.744 -3.2 -5219.167 18.47
100 435408 0.42 293903.167 20.8 146672 -3.58 -5067.500 20.84

5200 (gladidly txuie
Source: Research findings
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3- Sample Cross-Correlation Function
4- Kernel Function

5- Centering Factor

6- Scaling Factor
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1- Upside Risk
2- Inicator function
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Table 1- Results of seasonal unit root test

0 T n 2n n 5t T
2 3 3 6 6
t t; F34 Fse Frg F910 Fi112
@3 Coosd 1.60 —3.94* 6.11* 17.20* 6.30" 26.36*** 3.16
Corn price
Ly LS Caond 161 —539™ 12.59" 14.81" 13 24.44 3.34
Soybean meal price
2loydg Cuogd 173 —5.75"* 21.58™" 36.82" 8.96"* 24.98*** 4.06
Fish powder price
£ 30 CdgS Caoud .90 —-8.20" 7.25" 20.920** 2.93 44,12 412

Chicken price

*** and * significant at 1% and 10% ( Source: Research findings)
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Table 2- The results of ARCH test

2loyd9 Ceond
Fish powder price

£ CobgS Cuogd Wes
Chicken price  Exchange rate

e D Ceond g LS Caoyd
Variable Corn price _Soybean meal price
X
The statistic 13.833 44.071
Jo! gl (0.20) 0.00)

Probability level

36.262" 18.132* 16.724™"

(0.00) (0.00) (0.00)

*** significant at 1% (Source: Research findings)
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Table 3- TGARCH model estimation results for the exchange rate variable

0.0017" (+/ee+)
0.243**(+/++9)

oSl ddleo ap
Mean equation L.exchange rate

by Wsleo A

Variance equation a,

p

(O]

0.232" " (-1-y)
03337 (-/++)
0686 (-/-+)

*

0.0003"" (+/+++)

*** significant at 1% (Source: Research findings)
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Table 4- Results of estimation of MGARCH model for input market and chicken market

B o,y Epo Cligs @5 Lgw dlxs 2l
Parameter
Chicken Corn Soybean meal Fish powder
a, 0.0013 0.104** 0.0079** 0.0009
(0.849) (0.004) (0.043) (0.893)
L.chicken —-0.761** 0.010 0.032 0.040*
(0.000) (0.435) (0.218) (0.119)
g L2.chicken e —— 0016 e
327 (0.534)
2 ‘35 )
L.corn 0.112 —0.343* 0.017 e
(0.000) (0.000) (0.719)
Conditional l.soybean —0.641** —0.0395* —-1.924™ e
mean (0.032) (0.012) (0.000)
model
L2.spybean e —1.900"** e
(0.000)
L3.soybean = e —1.111*™ e
(0.000)
L4.soybean 00 o—ememem e —-0.315"* e
(0.000)
L.fishe powder —0.050* 0.0118 0.0259* —0.529"
(0.026) (0.210) (0.013) (0.000)
3 = 1 ® 0.0032" 0.0006™* 0.0005** 0.0006"**
2 3 0.049 0.007 0.005 0.000
339 (0.049) (0.007) (0.005) (0.000)
a 0.310"* 0.288** 0.451* 0.598™
(0.003) (0.002) (0.000) (0.000)
Conditional B 0.580™* 0.543" 0.523™ 0.229*
variance (0.000) (0.000) (0.000) (0.010)
model

FHxFX X significant at 1% ,5%, 10% (Source: Research findings)
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Table 5- Resultes of VaR calculation for the variables

Chicken price

Jloss ] b S £95 Sile o GBIy S1as Jlas
Probability Type of risk Mean Standard deviation Max Min

95% Downside 0.0219 0.1948 0.6932 -0.4659
Upside 0.0212 0.1922 0.5528 _0.5525

Downside 0.0323 0.1959 0.7220
99% -0.4451
Upside 0.0312 0.1921 0.5729 0.5200

Corn price
95% Downside -0.0036 0.0322 0.1495 -0.1091
Upside 0.0099 0.0315 0.1453 -0.1148
99% downside -0.0010 0.03282 0.1638 ~0.0960
Upside 0.0118 0.0315 0.1565 -0.1041
Soybean meal price
95% Downside -0.0153 0.2644 1.3186 -0.9895
Upside -0.0018 0.2610 1.0584 -1.1780
99% Downside 0.0186 0.2654 1.3526 -0.9728
Upside 0.0066 0.2597 1.1013 ~1.0905
Fish powder price
95% Downside 0.0252 0.1977 2.4960 -0.6571
Upside 0.0140 0.1606 1.9116 _0.6375
99% Downside 0.0681 0.3552 5.0891 01794
Upside 0.0618 0.3087 3.4334 -0.2335
Exchange rate

95% Downside -0.0022 0.0088 0.0592 -0.0461
Upside 0.0051 0.0125 0.120 -0.0303
99% Downside -0.0003 0.0093 0.0744 -0.0222
-0.0144

Upside 0.0075 0.0174 0.1795

Source: Research findings
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Table 6- Estimates of upside and downside overflow between the exchange rate and chicken market and It's major inputs

Jleis! e Probability Hypothesis o aus 8 M=10 M=20 M=30
Upside Exchange rate => chicken -1.095 —1.578 —6.901"
95 Exchange rate => soyban —4.493* —4.935** —4.993**
Exchange rate => corn —4.995** —4.985* —5.046*
Exchange rate => fish powder —6.920™ —6.909"* ~6.993
Exchange rate => chicken —6.360""" —6.347"" —1/405
96% Exchange rate => soyban —5.151** —5.143*** —5/206***
Exchange rate => corn —4.960""" —4.951™ —-5/010
Exchange rate => fish powder =~ —6.554** —6.542%** —6/620***
Downside Exchange rate => chicken —6.829™ —6.816™ ~6/901"
Exchange rate => soyban —4.162" —4.154™ —4/210"
95% Exchange rate => corn —4.594 —4.586™ —4/641"
Exchange rate => fish powder ~ —6.860"" —6.846™ ~6/930"
Exchange rate => chicken —7.036™* —7.021*" -7/109""
99% Exchange rate => soyban —4.375** —4.371* —4/424***
Exchange rate => corn —4.510" —4.502"" —4/424""
Exchange rate => fish powder ~ —6.003"* —5.992" —-6/064

*x* <% significant at 1% and 5%, (Source: Research findings)
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Table 7- Estimates of upside and downside overflow between the chicken market and It's major inputs

Jlis! daws Probability o a8 Hypothesis M=10 M=20 M=30

Upside Corn => chicken —-6.161* —6.1502* —6/22"
95% soybean=> chicken —5.607** —5.596* —29/26"
Fish powder=> chicken —4.797* —4.789* —4/845"
99% Corn => chicken —6.225™ —6.241" -6/316
soybean => chicken —5.937** —5.942** -5/998
Fish powder => chicken —2.805*** —2.803** -2/835

Downside Corn => chicken —6.898" —6.884*" —6.970*
95% soybean => chicken —6.238" —6.227* —6.303*
Fish powder => chicken —4.008* —3.961* —-3.970*
Corn => chicken -7.310"" —7.297* —7.386™
99% soybean => chicken —6.323" —-6.310"* —6.389"*
Fish powder => chicken —3.462" —3.418™ —3.427"

FH%, %% significant at 1% and 5%, (Source: Research findings)
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Table 1- Number and capacity of industrial dairy cattle in Iran and Hamedan province by type of activity- 2016 (peak)

St 3 (395
Dairy cattle breeding

ol oS S1ass J5 bl

Province Total
Cattle farm capacity

o 275 4264

Hamedan

2955 8 17132 2442943

Whole country

WA 4l bl 58 56 :isle
Reference: Statistics center of Iran, 2016
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1- Duality Thorem

2- Leontief function

3- Cobb-Douglas function

4- Constant elasticity substitution function
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Table 2- Results of Estimation of Translog Cost Function Parameters by ISUR Method for Dairy cattle farms in Hamedan
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Source: Research findings; *,**,*** Respectively, show a significant level of 10, 5 and 1 percent respectively.
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Table 3- Determination coefficients and modified coefficients for estimated equations

. Coefficient of determination Coefficient of determination Adjusted
Equation 2 =2
(R%) (R
Sshedl 4m 0.99 0.98
Translog cost function
B St i g doles 0.53 0.47
Equation the share of animal feed cost
Equation of Energy Cost Share
Equation of Labor cost share
OgelionSly 5 5,0 4 o doles
Equation the share of the cost of drug and 0.57 0.36
vaccination
201y g dlao 0.34
Income share equation 0.22
D.W 1.98
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Source: Research findings
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2- Expected maximization (EM)
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Table 1- The result of bargaining price model for pasteurized milk, yogurt and cheese

JRENKE o325l yd 4 Cale
Variable Pasteurized milk Cheese Yogurt
lawe 5l uoye -2570* -7538.09* -2132.8*
Intercept (180.2) (2008) (333.7)
(JU)) pB puid Ceosd 0.65* 6.65* 0.93*
Raw milk price (0.04) (1.3) (0.11)
(&5 Osalee) Mg5 jlado 310.13¢ 14520.72* 940.16*
Production quantity (60.2) (180.02) (90.7)
(Jby Orgeee) dpeiud 12.2¢ 130.2¢ 44.94*
Wage (3.9 (20.2) (8.6)
(Jb)) sttt Cuod 2,64 0.94 4.35¢
Packaging price (0.37) (0.11) (1.3)
o pus 03l5 Cand 54.49¢ 184.4¢ 50.69¢
Capital input price (20.6) (21.8) (6.5)
ile e 1245.45¢
Dummy variable (130.37)
OB Gpne Jjaily )8 0.38* 0.32* 0.24*
Consumers bargaining power (0.05) (0.08) (0.06)
HBAS g9l 8 S5ale ©ya8 0.62 0.68 0.76

Processors bargaining power

Source: Research finding g.ss slaassl zisle

* Represents the significance of the coefficients .cul colys (¢ hblixs oaimsjlis #
The numbers in brackets represent the standard error of the coefficients. .cul colys 5)likiol glas oxmsLis 5l S50 slael
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Table 2- The elasticity of reservation price relative to its
determinants in dairy products

J,m ‘aU

o oL Product

Variable 039 ygwly g Cuwle

Pasteurized milk  Cheese Yogurt

P o 0.56 0.68 0.58
Row milk
price
o3 jlude 0.19 0.23 0.08
Production
quantity
3 jeiwd 0.27 0.25 0.25
Wage
Sl Cord 0.12 0.18 0.38
Packing price
Sk St 0.69 0.26 0.39
oy
Capital input
price

Source: Research findings  s.é>s claaisl, sl
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5- Two-stage stochastic programming (TSP)
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3- Interval-parameter stochastic

programming (IPTSP)

two-stage
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1I- An extended Interval two- stage stochastic
programming
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Table 1- Water supply under different flow levels and associated probability in Ajabshir Qalea Chay dam

(G 5o ,15) ol adye (%) Jlois! ol b
Water supply (103m®) Probability (%) Flow level
[6, 34] 0.31 Low S
[87, 200] 0.42 Medium lewgio
[267, 466] 0.27 High sL;

Source: Research findings
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Table 2- Related economic data and promised target of water allocation quantity for crops in Ajabshir Qalea Chay dam

(S0 o yl30) (W) o 0313 p3cg

wanass Ol caSo g0 Sy 15l 4 (A dgw

sasg &l Ll CaSe o Sy 513l & (A dgww 45 il

JCT:: Promised target of water (Jb,) (NBE) (JU,) (CF) o

allocation (10°m’) Net benefit for water allocation Shortage cost
Wﬁ; [7.3,11.4] [2217, 2710] [1713, 2003]
Bafley [7:3,114] [1785, 2182] [1370, 1675]
P [17.3,27.1] [3928, 4801] [2728, 3335]
o [182, 28.6] L4697, 5741] (3664, 447
G)rf;e [173,27.1] [2264, 2767] [2597, 3174]
w;fut [227,35.7] (38532, 47094] [5426, 6241]
A,,:::’nd [20, 31.4] [47397, 57930] [6449, 7882]
Apple [20, 31.4] [1184, 1447] [6371, 7656]

Source: Research findings
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Table 3- Optimized solutions of TSP method under optimized water allocation targets in Ajabshir Qalea Chay dam (103m?)

P ” 0 1Y 959! 925 plst o
Wheat Barley Potato Onion Grape Walnut Almond Apple
b Cndy )2 g2 ol ke 9 9 13,57 15.16 14.67 13.07 17.03 14.85
Allocated water
ol odl> oy u] Ak )h'n',o
+
Wiope) 11.42 11.42 27.14 28.57 27.14 35.71 31.42 20
Optimized water allocation
targets
#S ok g 35.71 11.42 11.42 28.57 27.14 35.71 [10.82,27.7 20
Low level 9]
o gdaw
(SEope) oS Laws [0,34.41] 11.42 11.42 [0,28.57] 27.14 [0,34.41] 0 0
Shortages  Medium level
ok daw
L 0 [0,11.42]  [0,11.42] 0 [0,8.18] 0 0 0
High level
w5 o ghe 0 0 0 0 0 0 [3642061] 0
Low level
I b a0357
‘.-’lultee Loogio 1'] o 0 0 [0,28.57] 0 [1.30,35.71] 31.43 20
(Afjope) Medium level
Actual water
. obe s
allocation ab; 35.71 [0,11.42] [0,11.42] 28.57 [11‘?]'96'27' 35.71 31.43 20
High level
(Jb) s gl 390 [2690300.891, 3678284.502]
Net benefit

Source: Research findings
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Figure 1- Optimized water allocation patterns through the ITSP model under low, medium and high flows in Ajabshir Qalea
Chay dam
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Table 4- Cost of increasing 1m? of water and available amount of water from other alternatives in Ajabshir Qalea Chay dam
(Rials/103md)

(E%) (ATZ,)
K=1 K=2 K=3 K=1 K=2 K=3

Wheat .8 [1028,1047] [1713,2093] [857,1256] [9,12] [9,11] [10,13]
Barley , [685,1005] [1370,1675] [822,838] [9,12] [9,11] [10,13]
POLALO i} o [1637,1668] [2728,3335] [1364,2001] [25,27] [22,24] [26,28]
Onion jl, [1832,2687] [3664,4479] [2198,2240] [21,23] [27,29] [27,29]
Grape ,5 [1558,1587] [2597,3174] [1298,1904] [20,22] [27,29] [27,29]
Walnut 45,5 [2713,3745] [5426,6241] [3256,3121] [25,28] [34,36] [34,36]
Almond b, [3869,3941] [6449,7882] [3225,4729] [28,32] [26,30] [25,29]
Apple e [3186,4594] [6371,7656] [3823,3828] [28,32] [26,29] [25,29]

Source: Research findings
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Table 5- Optimized solutions of extended ITSP method under optimized water allocation targets in Ajabshir Qalea Chay dam

(10°3m?®)
oS P ) e W 255l 95 el [
Wheat Barley Potato Onion Grape Walnut Almond Apple
(Wikpe) o ools o1y ol digy e
Optimized water allocation 10 9 26.89 28.57 23.61 35.71 31.43 20
targets
w5 o> ghe 10 9 [2526.89]  [27.2857] 2714 [253571]  [2527.79] 20
Low level
dgu0S Lo o s
+ 5o O 9,10 9 26,26.89 0,23 27.14 0 0,21.59 0,20
o) SO [9,10) [ ] [0.23] [02159]  [020]
ortages o
3 o> g 0 0 [0,23.39] 0 [0,8.18] 0 0 0
High level
_ w5 o ghe 0 0 [0, 1.89] [0,1.57] 0 [0,1071]  [3.64643 0
Lawass Low level
+ T .
(Aijopt) < J‘“’""_UQ* g [0.1] 0 [0,0.89] [5.57,28.57] 0 3571 [9.84,31.43 [0,20]
Aciual water Medium level 1
allocation 3bj ol ghe 10 9 [3.5,26.89] 2857 [1896.27 5549 31.43 20
High level 14]
(o) s ol 35 [2241602.08,3506696.74]
Net benefit

Source: Research findings
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Table 6- Optimal decision to choose alternatives for crops under different levels of water flows in Qalea Chay dam of

43U
o
Figure 2- Optimized water allocation patterns through the extended ITSP model under low, medium and high flows

Ajabshir
Alternative K g5 51
(i) Jgamo (i) obye caw K=1 K=2 K=3

) j=) - - °

(i=)) pus j=v . _ _
Wheat .

= - - ’

) j=) - - °

(IZY) » j:Y ° — -
Barley .

J=v - - -

) j=) ° - -

(|:\“’) (0] j:Y _ _ °
Potato .

)= - L4 -

) =) - - .

(I:\c? )LﬁJ j:‘/ ° — -
Onion .

J: — — —

] j=) - - °

(I:b) )5SJ| j:‘/ ° _ —
Grape .

J=v - - -

j=) ° - °

(I:;) 5"; J=Y — — —
Walnut .

J: — — —

] j=) - - °

(|:V) f‘.\lg J=Y ° _ _
Almond .

J: — — —

(|=A) G j=\‘ _ _ .

Apple

=




YOv Comodis pae byl s 50 6))5LUuy5mwﬁbm6lgMMuTwM

Source: Research findings

Gaiod slaaidly i

| 3678.2

4000 f

4 % 3000 F
5

»1-:; 2000 |
EN

335 1000 |

O 1

Upper bound)) Yi s>

Lower bound)) ;b s>

ITSP Extended ITSP

Lower bound)) ;b s>

W Upper bound)) Yi s>

Sl 50 95 (5103l (I3UaT (5340l 9 Sl 30 93 (g0l (BT (32 y40b 2 Je 93 51 Jols (Al 9 (s 9 YU s dnglio T JSS
PO s LIS W L CPE WY
Figure 3- Upper and lower bounds of net benefits obtained through ITSP and Extended ITSP in Ajabshir Qalea Chay dam
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Table 2- Results of Unit Root test

Variable Level Result
PRV NKCINS -2.53 1(0)
Wheat yield (0.005)
oy Sles -1.99 1(0)
Rice yield (0.02)
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((0.000)
Rice g(h) gy a5y oy slos 180 y(0)
(0.03)
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Table 1- Average of yield and area of rain-fed wheat and
Rice in Shiraz in 1982-2016 (Kg/hec)
Jgpae pas
Product/city  Wheat Rice

38kes 756 42748
Yeild
S pidae 970036 16758.6
Area

Sorce: Agricultural institution  ¢;,glas sl ylojle tauie

el sl ccwl p3Y daodly o) (s Cutle 45 a5 b
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1- None stationery
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Table 3- Regression analysis of the effect of temperature on crop yield of wheat and rice

Variable yxie Coefficientcy o Std.err jLao >

Intercept cob oo 9.25%** 1.04

9(n) p5 o5 slod 0.18%*+ 0.005
Wheat cumulated weather

I0) @ (o2 o> 0.22%%% 0.004
Rice cumulated weather

t ol 0.011 0.015

R2=0.76 Durbin-Watson stat = 2.01

*** significant at 1% level
Source: Research findings
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Table 4- Life cycle for wheat and rice in Shiraz

S3P8 8593 Jypareo P Er
Growth phase / Crop Wheat Rice
L Jl 4 s Nov. 1141 Y- June. 5l 5 10
Emergence/ Returning green
s Tillering Nov. 22,31y June. 205 5 ¥+
9,4l Stem elongation March.6.:awl V0 July. 11,5 v-
] Gravidity April. 43,9510 July. 21,5
a5 Flowering April. 194,95 Y-  Aug. 65l>,6 10
&b oy, Milky ripe May. Scaigd) V0 Aug. 1850, VY
Oy Maturity June. 205 5 ¥+ Oct. 7 140 10

Source: Agricultural research club of Shiraz jl,us s o5ysliS liios dumge s
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Table 5- Strike price of GDD put option for wheat and rice in Shiraz

Jypae [213)],8 Period ,92 ps &
Contract / Crop Wheat Rice
Option 11 slsyl8 IR TS5 85 267
Emergence- Tillering
Option 2 ¥ sls 13 o saslemgie 387 301
Tillering- Stem elongation
Option 3 ¥ sls 13 il msgile 240 215
Stem elongation- Gravidity
Option 4 ¥ 31513 e 189 286
Gravidity- Flowering
Option 5 o sl S oAby mplS 216 225
Flowering- Milky ripe
Option 6 5 3153 Gy~ 025 043 741

Milky ripe- Maturity
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Table 6- Expected payoff and price of temperature based weather derivatives of Shiraz (Rials)

. Wheat o5 Rice gip

Jypazo 13131, " : " " : "
Option / Crop 31,18 o Sl Coond a3 ,1,8 G Colye ool

Contractindays Payoff Price Contractindays Payoff Price
option 14 sh,l,3 12 0.89 0.54 16 1.35 0.70
option 2 v sl ,3 103 5.32 0.08 21 1.64 0.69
option 3 ¥ sls,l,3 29 0.24 0.07 11 0.99 0.63
option 4 ¥ sls )3 16 154  0.80 15 117  0.63
option 5 & sls,l,3 16 0.39 0.20 12 1.54 0.94
option 6 £ sls,l5 46 2.58 0.39 50 3.11 0.40

Source: Research findings s claal sl
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Table 7- Parameter of temperature based weather derivatives of Shiraz

313,15/ laseio o5unns] . . (ol .
- ol &y Period k; 8,93 38103 o
option / Weather e S A} Py .

- Index Type . Price
Parameter station Strike
5 o AT
N o GDD  Put cHiT =¥ 85 0.54
Option 1 Shiraz Nov-11-21
Is,| & Ao » Rt
Yobl2 e GDD  Put el N = 387 0.08
Option 2 Shiraz Nov. 22- March 6
3,5 A, 3 0sd 1D — i
robils oo GDD  put ooV 240 0.07
Option 3 Shiraz March7- Apr. 4
"obLs et GDD  Put o T -V 189 0.80
Option 4 Shiraz Apr.5-. 19
8 able et GDD  put SR o 216 0.20
Option 5 Shiraz Apr. 20- May. 5
5 3l )3 " Ry
g oo GDD  put  CPAT eV 943 0.39
Option 6 Shiraz May. 6-Jun. 20
Is )5 e Sy
vab2 S GDD  Put AT N0 267 0.70
Option 7 Shiraz June 6- 20
Is )5 e FY+ ol
A obyls oo GDD  Put T AT 391 0.6
Option 8 Shiraz June 21-july 11
Is )5 e iy -
N S GDD  Put AN 215 0.63
Option 9 Shiraz July 12-21
' 2Rl e GDD  Put 210 =55 286 0.63
Option 10 Shiraz July 22-aug 6
A el GDD  Put Sy TV N 225 0.94
Option 11 Shiraz Aug. 7-18
¥ obls et GDD  Put Ao 10 3,0 TA 741 0.40
Option 12 Shiraz Aug. 19- oct7

Source: Oesearch findings oo slaasl :isl
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Table 1- The summary of previous studies
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Research title Methods Results References
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The resilience of Dutch dairy farms. System models These models identify stabilizing and destabilizing
forces, the changing variables, and thresholds that
determine the resilience of a system. So, they found these
models are beneficial.
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‘5_,514: Sp e 5B Hlb System — Threat Ao LS (S S50 4 1y s Sy dal wlil g 3930
Design the fundamental structure to + Adaptive Strategy The system should not be below the threshold. “ Where (V)
understand a resilience > Threshold. System expressed the farm, etc.; Threat means the
concerns and vulnerabilities; Adaptive Strategy shows
resources at maintaining or shifting the system to a steady
state that used based on risk management; and, Threshold
illustrates the point of system changes qualitatively.”
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Examination the concept of farm poliicy index The farm resilience can be reinforced or destroyed by ®)
management resilience in the face of policy measures.
economic uncertainty and climate change
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Evaluation ofdthe_ Is'k'“'Sta'Qab'.“ty of LCA The results clearly demonstrate that the feed production ()
pasteurized milk production stage was the hot spot in pasteurized milk production in
terms of energy consumption, environmental burdens,
and economic costs.
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Development a sustainability measure azﬁ stg%:biﬁtlsm The tool is applicable on a factory level with reasonable ()
for small and medium-sized enterprises assessment too?/for effort, provides decision support for improvements and
(SMEs) manufacturing SMEs enables a cross-industry comparison.
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[ aadPiRTe b ST 22)) GRI WDy 0l 48T Sl 5 Cand -
Asseshsme_nt Ith%sustamawlh}y of LCSP framework and Results indicate that the majority of the indicators (V)
petrochemical industry in Malaysia GRI guidelines monitored are related to compliance, performance and
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Determination of sustainability of
petrochemical industry and optimal
products mix.

2SS lasaly e 6yl L)l
O3 g e slagylow b dblis (gly LSS
Evaluation the resilience of dairy farmers
in the UK coping with foot-and-mouth
disease.
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Examination how French beef farmers
maintain their resilience in the face of
market variations and climatic
fluctuations
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By developing a multi-
objective mixed integer

linear programming.

environmental impacts. The products and services
indicator was weakly.
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The results showed the performance of a manufacturing

unit can be sustainable using the mathematical
programming.
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Figure 1- Hierarchical structure of resilience and sustainability indicator in proposed model
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Table 2- Energy content of inputs and outputs in dairy farms
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30 sleodkes J (MJ/unit) &
Energy input and output Unit References
Energy content
$2939 Sodles
Input
ol s el 1.96 (19)
Labor H
Q\J'IQ,,.;’)LA
Machinery
. 15
5515 0 NEXE 9-10 )
Weight of tractor kg
b s EXE; 810 (15)
Fix equipment kg
S gise P 64.8 (15)
Electronic motor Kg
S g
Fuel
c 15
NESt ) 41.8 )
Diesel L
i i 495 (15)
Gas m?
O i 46.3 (15)
Gasoline L
w).SJI Celwelggls 11.93 (18)
Electricity kwWh
PIJ JI)?
Feed
. (20)
c).alm.\f {:)5515 6.3
Concentrate kg
&5 s pSsks 22 (26)
Silage kg
iy, P oks 15 21)
Alfalfa kg
o PSS 12.5 (29)
Straw Kg
295 ol
Output
Milk kg
Ao PEAE 65 (13)
Calf kg
CudgS P oS
9.22
Meat kg (13)
303.1
Cow manure m3 (22)
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Table 3- Formulas for calculating equivalent energy inputs and outputs of dairy farms
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Equivalent energy Formulas Discussions
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Equivalent Energy of fuel Ef = F, X Ef (2 5 J93l80) b g a2y Sy (5551 Slgimo : B p
consumption E;: Equivalent energy of fuel consumption (MJ).

E,: Amount of fuel consumed (L).
E ;2 Unit fuel energy content (MJ/L)

(J9580) dimns S By Jolno (551 2 B
(ol SlgolS) (Brmn 5y lise : gy

- P l L\ﬁ S ~I =
g 55 Joleo (555 (elogslsS o5t 15150 S 5l Slgionor o0

Equivalent Energy of electricity Eelec = Ee1 X Ecel E,..: Equivalent energy of electricity
consumption consumption (MJ).
E,;: Amount of electricity consumed (kWh).
E. ¢;: Unit electricity energy content (MJ/kWh)
{J935e) ol 55 Jolse 5551 Bl
%) 8 96 s s Nig
uJL“}l oy J.)lsm d})" (C.&Lu))lf celw:h
Equivalent Energy of labor Ejg= Nig Xhx Egq (8 4 Jgi8e)a b e (slilas (555l (slgme s g
consumption E,,: Equivalent energy of labor work (MJ).
Ny,: Number of labor workers.
h: Hours work (h).
E14: Unit labor energy content (MJ/per person)
(s3Seeletle Joao 5551 Epy
Y Tgntle Jolee (55, {pS5kS) eV oile oyjg: Wy
Equivalent Energy of machinery Ep= WuX Ecm P55 5 J9e) 0eile 595 S 5 lyee s Bepm
consumption E,,: Equivalent energy of machine (MJ).
W,,,: Mass of machine (kg).
E n: Unit machine energy content (MJ/kg)
{J53a)els Shgs o Jobus (53,1 B
oy Shyss oles (g5, ) A(evf»/lrf ) (S ran if b Qe s Wy
Equivalent Energy of feed Ey= WyX E.y (eSS 2 JsiBe) S p59kS o i plislyimme s By
consumption Ey: Equivalent energy of feed consumption (MJ).

Wy Feed consumed (kg).
E. n: Unit feed energy content (MJ/kg)
G 598 33 0 AJg slaodles Jole (g5 50 : By
{J5318a)cassS 5 395 g e 3l 45 e
S el b i {eeSasio b p)55kS) o3leg 1o Mg Glien s Wou
L3 2 2l Jbe J93%e) g o3l o jlasly S 5l gt B oue
Equivalent Energy of farm Eoy = Wou X Ecoue il o
outputs (Soyio b p S olS
E,,: Equivalent energy of output production
including: Milk, Calf, Meat & Cow manure (MJ).
W,,.: Output production (kg).
E_ g+ Unit output energy content
.(.\.9)3) dj).il Cuws: ER
£ ER: energy ratio (%)
S5 ER ="ou/p (Jo5e) o1 15" (6551 : Eoe

Energy ratio E,.: energy equivalent output (MJ)
{J9i5s) "1 By 52 gy
S3Pl e e EP = Y/Em E;,: energy equivalent input (MJ)
Energy productivity () 00 g5y 3,Sles 1 Y
Y: Yield of milk production (L).
&5 Al o33k NEG = E,y — Ei (J3) 55! o900 EP
Net energy gain EP: energy productivity (MJ)

(J5315s) s34 palls o3l : NEG
NEG: net energy gain (MJ)
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1- PSE (Producer Support Estimate)
2- NAC (Nominal Assistance Coefficient)
3- NPC (Nominal Protection Coefficient)
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Table 4- Determination resilience and sustainability
indicator levels

981910l Lol o 9 &9l pasld 35!
Solwb St

Level of resilience and Value of resilience and
sustainability sustainability

o 18 5l oS
Low Ipegs < 0.6
bwgio AN g I
Middle 0.6 <lpegs < 0.8

YU <IN YL
High Iress > 0.8
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Table 5- Nomenclature of model

Indicator and sub-indicator

Ign : e Cun; padls IgN e re: wlaos 65 Igc g scc: Sloges (sla sk
Environmental indicator Renewable energy Somatic cell count
Igc olatdl jasls IgN e int: I3 IEC_Q_MC: 955w 5l
Economic indicator Intensity Energy Microbial load
Isc - seleizl padls IeN resurc_Land’  ipej jl eslic Igc g ar S ST
| ) Social indicator Land use Aflatoxin
Tech - SiPFSS padls IgN resurcwu: o Gpas Igc g an: Sgur
Ioticy Technology indicator ; ) Water use Antibiotic
y wu u‘»L“ EN_GHG_D* 43\,:,3}15 ositane L] Isc_exp: 15 o e
Tness : P?Ilcy |n‘ci|(_?atqr:. ; - Direct GHG . Labor expenditure
Sk g sl yasls EC_Profit- Sol3ges Irech_ersi: g wly LIS
s . e Sy PR D)
Reglllence and sustainability Profitability F fici
indicator Ral : S Ipoticyype: arme |C|e.ncy
Al ga> ol Coles oy
Random indicator NPC
w5l puiio
Decision variables
a: w39 la: Ky elec: G calf: dlogs
Alfalfa Labor Electricity Calf
CS1 o Pl D: Jsasls hmec: dc: Kisgls
Corn Silage Diesel High milk cow Dry cow
ws: s gas: 55 MMC: slawgiegls manure: 38
Wheat strew Gas Middle milk cow Cow manure
€Ol s G: s Imec: Jseas wo L1300 sl e iy
Concentrate Gasoline Low milk cow Weighted per indicator
W 5sl,b
Parameters
C, : (MJ/kg) axig 55l s Pa: 4 Cuasd
Energy content of Alfalfa Price of Alfalfa (IRR)
Ces - (MJ/kg) 35N (53531 (550 Pcs: )3 5w Cuad
Energy content of Corn Silage Price of Corn Silage (IRR)
Cws = (MJ/kg) o il sgime Pws: oS Cuad
Energy content of Wheat strew Price of Wheat strew (IRR)
Cco : (MI/KQ) 0 laS (6551 sgone Pco* 055l Cad
Energy content of Concentrate Price of Concentrate (IRR)
Clq * (Md/hours) Sl a5 55 sy Pua: S 5358 djard
. Energy content of labor Salary of Labor (IRR)
Cp = (M/liter) NES TP IPraS Pp: Jigls o
Energy content of diesel Price of Diesel (IRR)
Cgas : (MIM?) 5 3l oo Pgas’ 5 o
. Energy content of gas Price of gas (IRR)
Co * (Mliter) o5 3 ssime Pg: NESIION
Energy content of gasoline Price of Gasoline (IRR)
Cetec: (MI/KWh) G &5 g Petec: G Cansd
Energy content of electricity Price of electricity (IRR)
Total land: (aeresme) aslllan )3 045 oozl e JS Land: pl> 2 el 5l 3590 e

Total land usage across study

(m?)

Total Water: adlllas 5 odlizul 390 O S wu:
Total water usage across study (liter)

SCC: Seilogus (gloJobe GHGp:
Somatic cell count in milk

MC: w9l GHGgyqs:
Microbial load in milk

AN: Sgn sl GHGg:

Land needed per dairy cow (m?)

Pl 5 (sl 55 350

Water needed per dairy cow (liter)
J593 Gejbo I alls 5l5 Ll

GHG Emission by Diesel (kg COz2)
B b il S 5 Ll

GHG Emission by gas (kg CO>)
Ok Gk ) 4SS Ll
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Antibiotic in milk

GHG Emission by Gasoline (kg CO2)

AF: 2y (S G GHGgpe: Gy b § S5 5 Lasl

Aflatoxin in milk GHG Emission by electricity (kg CO2)
effirarm: b aely L GHGpn: 2898 Byl 5l SIS Ll

Farm efficiency GHG Emission by High milk cow (kg eq. CO5)
mineffi: &y 5l oS 8l GHGpme: o LawgioglS 5 )b il bS8 Ll

Minimum efficiency of farm GHG Emission by middle milk cow (kg eq.
MAX s & haels 5 S jsSlis GHGpe: CO2)

o Maximum efficiency of farm 8 8 5 Gusb J W 5 L)
GHG Emission by Low milk cow (kg eq. CO,)

Total cost: Solels gla ausa S Qp: SMF pd i

Total cost across farm (IRR) Quantity of milk production (liter)
Revm: 20 31 ol s> D o Sl e

Revenue of milk (IRR) Domestic price of milk (IRR)
Revcalf: AlsgS 5 Jols wel > Dab: e 2B Ced

Revenue of calf (IRR) Abroad price of milk (IRR)
Revg,: S glSj) Juols ol Wey: 0ald » dly panaS 0

Revenue of dry cow (IRR) Weight per indicator
ReVimanure: 398 5l Juol> el o0& A: Slas gla oyl

Revenue of manure (IRR) Random parameter
lb: acydgde ) b do ub: acydgase 1 Vb s

Lower bound in constraint

Upper bound in constraint

hme (cq AGpme + CesCShme + Cws WShime + Cco COrme) + MmMe (Cq Qe + Ces CSmme +
IEN ere = Cws WSmmce + Cco Commc) + Imc (Ca Apme t Ces CSpme + Cws WSLme + Ceo Come) (ﬂ)
- hme (cq Apme + CesCShme + Cws WShime + Cco COpme) + Mme (Cq Qe + Ces CSmme + M]
Cws WSmmce + Cco Commc) + Imc (Ca Arme + Ccs CSLme + Cws WSLmc + Cco Come) +

Ciala+cp D+ cgas gas + cg G + cepec elec

Pp D + Pyas gas + Pg G + P elec IRR!
hmc(Py apme + Pes CShme + Pws WShme + Peo COpme) + IRR
mmc(Py Gmme + Pes €Smme + Pws WSmme + Peo COmme) +
Imc(Py ayne + Pes €Sume + Bus WSime + Peo COime) +
Py la+ Pp D+ Fyas gas + Pg G + Py elec

IEN_e_L'nt =1-

Landy . * hmc + Land e * mmc + Land,,,. * lmc + other m?

Total land under study m?

IgN resourc_Landa =

WUpme * hmc + WUpne * mme + WUy * lmc +
WUcqy * calf + WUy * dc + other liter

Total water usage under study liter

IgN resourc.wyu = 1-

GHGpD + GHGgqs gas + GHG G + GHGgyec elec +
GHGypme hmc + GHG e mmce + GHGyp e Imc
D+ gas+ G+ hmc( apme + CSpme + WShme + COnme) +
mme( Gmme + CSmme + WSmme + Comme)

+Imc( Qe + CSime + WSime + COmr)
hmc(Py apme + Pes CSpme + Pus WShme + Peo COpme) +

mmc(Py @mme + Pes CSmme + Pus WSmme + Peo COmme) +
Imc(Py Qyne + Pes CSime + Pus WSime + Peo COppe) +
P la+ Pp D + Pygs gas + Pg G + P elec IRR

kg
IEN_GHG_D =1- (@

Iec_profic = ReVimuk me hme + ReVmuy mme MMc + ReVig ime Ime + (IRR)
Rev.qir calf + Revy. dc + ReVyanure
The standard of SCC inmilk ( cell per milliliter)
IEC,Q,SCC =

Total of SCC in milk across all farms ( cell per milliliter)

1- Currency
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The standard amount of MC in milk (CFU/ml)

1 =
ECQMC™ Total amount of MC in milk across all farms (CFU/ml)
I _ The standard amount of Aflatoxin in milk (ppb)
ECQAF ™ Total amount of Aflatoxin in milk across all farms (ppb)
I _ The standard amount of Antibiotic in milk (mg/kg)
ECQAN ™ Total amount of Antibiotic in milk across all farms (mg/kg)
| _ Py, (IRR/day)
SCexP ™ Total Cost across all farms (IRR/day)
ITech,effi = a:n”;xefﬁ o farm =1..,n

Py — Pap
Ipoticy NPc = [Tba] +1

a

Ign = Wrelre + Wineline + Wianalrana + Wwulwu + Wenelone
Igc = Wproflpror + Wseelsce + Wuelme + Warlar + Wanlan
Iy = Wexplexp

Itech = Werrilesri
Ipolicy = Wypclnpc

(Wrelre)z + ("Vintlint)2 + (Wlandlland)2 + (qulwu)2 +
Wenelene)* + Wprorlpror)? + Wssclssc)? + Wancluce)? +
(WAF[AF)2 + (WANIAN)2 + (Wexp[exp)2 + (Weffileffi)2 +

Wnpclvpc)?
MAX I, ¢ : Neclnpc
(Wre + Wint + Wiand + Wy + WGHG)2 +
Wprof + Wssc + Wye + Wap + Way)? +
(Wexp)z + (Weffi)2 + (WNPC)2
= w) =) w)
S.to:
lb<a<ub
Ib<cs<ub
lb<ws<ub
b <co<ub

[ la= ZIaCOW
D= Depw
gas = Zgascow
6= Geow
elec = 7 eleccow

0 < ler, Iing, liana wus Leucr Iorof» Iscer Imer Lapy Lans Lexpy Leffis Inpe < 1

lb < hmc, mmec,lmc, calf,dc < ub

manure = 0.3 (a + ¢s + ws + co)

— A(norm (1

(4)
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hmc, mmc, lmc, calf,dc = Integer

all decision variable =0
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1- Crossover/Recombination
2- Partial Solutions
3- Mutation
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Table 6- Weights for the resilience and sustainability indicators in the objective function of dairy farms under study

ol 039 039 sl 039
Indicator Weight Indicator Weight Indicator Weight
SIS ool puine Ll 0.153 2o 50 S 90 9,5yl lixe 0.051 o g5l 0.095
GHG emissions Microbial load Renewable energy
Soglog 0.105 b 33 35250 S S (0 0.076 $ipl s 0.075
Profitability Aflatoxin Intensity energy
b asly Sl 0.049 e 33 g g0 Suigm 51 e 0.032. e §) ool 0.013
Farm efficiency Antibiotic Land use
oSl 5l len 0.089 2 9 39290 Juw Satleger e 0.039 3 3590 o Jolao 0.181
Nominal protect coefficient Somatic cell Water use
Sk &5 007 Ssa gl 0.04

Consistency ratio

Labor expenditure

5200 (gladidly txiie
Source: Research findings

otk 9 Srelol Bloday anllh 5,50 (5l gyl295 392 90 Condy (ow g -V oo
Table 7- The results of indicators, resilience and sustainability indicator across all farms under study

IR

‘.,» Ieffi Iexp IAN IAF IMC ISCC IP?‘Dfit IGHG_D IWU ILand Iint Ire INPC
Indicators
“"F:;::“’;M‘ 031 01 097 017 049 042 047f 058 039 025 094 045 026

Slub g Gglol pasls
Resilience and sustainability indicator

0.43

200 ladidly txuie
Source: Research findings
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Table 8- The results of energy consumption all farms under study

Wosles (J9315%) (80 (555 2o
Inputs Consumption energy Percent
g 1.9 x 10% 25.37
Fuel
B 6.6 x 10%7 8.8
Electricity
ply STy 4.9 x 100 65.69
Feed
Y mile 1 x10% 0.14
Machinery
Slsliggys 6146.56 0.0008
Labor
o 7.5 x 10% 100
Sum
Source: Research findings
Sy o gl aods -4 Jgu
Table 9- Summary of the results
93!
o St ) o Slade ) 039 Wldgr )] oW AL g
Variable Value Unit Variable  Value Unit Weight Optimal value  Indicator Optimal
value
Apme 6.2 395/ )S ok la 3387.2 sl Wre 0.006 e 0.6
Kg/day Hours
CShme 7.1 395/p)5oks D 6162.7 Sl Wing 0.12 Ling 0.96
Kg/day Liter
WShme 0.9 395 p S oks gas 5185.1 oS yio Wiand 0.04 Iana 0.81
Kg/day M3
COhme 16.9 SoilpsSsks G 259.3 o Wiy 0.05 Iy 0.69
Kg/day Liter
Anme 4.9 sl pyS oS elec 16348 celuclgghs WeHe 0.06 Igne 0.67
Kg/day kWh
CSmme 7.9 SoilpsSsks hmc 3000 ol Worof 0.08 Iprof 0.7
Kg/day Head
WSmme 14 395 p S oks mmc 2000 ol Wsce 0.14 Isce 0.9
Kg/day Head
COmme 14.9 395/ )S ks Imc 2550 ol Whic 0.04 Inc 0.9
Kg/day Head
Ame 4.9 595055 kS calf 151 ol War 0.11 Lip 0.9
Kg/day Head
CSime 7.9 395/ )S ks dc 1887 ol Wan 0.15 I 0.9
Kg/day Head
WSime 1.9 jolp,Soks  manure 26.2 S yio Wexp 0.10 Lexp 0.9
Kg/day M3
COme 114 395l eSS Wesfi 0.04 Lefri 0.9
Kg/day
Wypc 0.05 Inpc 0.9
0.9598

JJLQ(M J.Lo 5 o Ao d)l.\{lﬂ 9 J)JQU ua>LIa
Optimized Resilience and Sustainability Indicator in proposed model

3u8>5 (slaaBl trite
Source: Research findings
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resilience and sustainability awareness and related legislation. Using weight is important to the application of the
objective function and also makes the model suitable for its intended usage in the dairy farms of developing
countries. This model is applicable in the area of the optimum dairy cattle nutrition, rising profitability, reducing
feed cost, decreasing GHG, managing the water and energy consumption, etc., by maximizing resilience and
sustainability in dairy farms. Additionally, the results allow also for identifying the prospective measures for
improving resilience and sustainability. Through results analysis, a strategy for developing resilience and
sustainability can be well defined. Furthermore, the current research can be extended by integrating the model
with life cycle assessment results, another producer support policies, dairy farms' capacity expansions and could
also be applicable to other forms of agricultural systems by a bit changes in the decision variables and model
parameters.

Keywords: Genetic algorithm, Mathematical modeling, Resilience and sustainability indicators, Industrial
dairy farms



Journal of Agricultural Economics and Development 329l drwgi g Sl &yl
Vol. 32, No. 3, Fall 2018, p. 41 Lind FY oo PRV 5l ¥ o)Lt FY il

Determination of Resilience and Sustainability of Industrial Dairy Farms in
Mashhad

L. Hassani'— M. Daneshvar Kakhki 2~ M. Sabouhi Sabouni?®
Received: 29-07-2018
Accepted: 09-10-2018

Introduction: Over the last two decades, awareness of resilience and sustainability and also efforts to reduce
unsustainable production patterns have significantly increased. Hence, it is crucial to examine the resilience and
sustainability of production systems. Resilience explains how well production systems withstand and/or rebound
from aberration. Sustainability concept based on Commission’s words is: “development that meets the needs of
the present without compromising the ability of future generations to meet their own needs”. The important issue
relevant to resilience and sustainability and the resilience of farms/agricultural systems is, whether resilience or
sustainability can be considered as a property of a system or needs to be understood as a process. Since both of
them are not essentially opposed but have various theoretical and methodological implications, it is necessary to
define a resilience and sustainability indicator. So, it is required to have an intelligent objective function for
fairly balancing between production systems and dimensions of sustainable production to fulfill economic
benefit and the resulting environmental benefit, etc. Based on the existing published literature, studies focusing
on both resilience and sustainability indicators in industrial dairy farms by using multi-objective non-linear
programming and swarm intelligence algorithm have not been carried out. Therefore, it is the aim of the present
study to design the “automata resilience and sustainability indicator” for industrial dairy farms. The objective
function has a hierarchical structure and in order to integrate these pillars into a single score, a value between
zero and one, Analytic Hierarchy Process (AHP) has been used that the value of one means complete
sustainability.

Material and Methods: The objective function should be maximized which has 5 main indicators including,
environmental, economic, social, technological and political issues. Each indicator has some sub-indicators. So,
we designed and modeled formulas for all of them. The value of objective function is normalized, therefore, its
maximum possible value is "one", which indicates the complete resilience and sustainability of dairy farms. The
resilience and sustainability indicator is obtained at three levels. Eight types of constraint sets are considered.
Then, the model has been implemented using data of 30" industrial dairy farms in Khorasan-Razavi province of

Iran during 2016.

Results and Discussion: The resilience and sustainability indicator across all farms was obtained 0.43 and
which was low. One of the main reasons of unsustainability and inflexibility of dairy farms under study is the
unsuitable use of resources and inputs. Therefore, the proposed model (Automata Resilience and Sustainability
Indicator Model) was designed and optimized. Based on result the optimum resilience and sustainability
achievable for the proposed dairy farm is 0.9598 (95.98%). Thus, the proposed model succeeds in determining
the dairy farms' resilience and sustainability. Furthermore, it helps in setting up other operational parameters as
determining the amount of cow manure produced, the man-working hours and labor expenditure. The obtained
results should be further used as guidance for improving the resilience and sustainability of the manufacturing
operation in dairy farms.

Conclusions: This study has introduced a formulation for a resilience and sustainability problem in process of
production in the industrial dairy farm. The contribution of the proposed formulation is its ability to addresses all
pillars of resilience and sustainability at the producing level. One of the main advantages of the proposed
measure of resilience and sustainability is data collection that relies on data usually collected in all farms for
revenue and cost analysis, cattle diet and quality control. This fact makes the model applicable to facilities
introducing resilience and sustainability concepts. Thus contributes to promoting the implementation of
sustainable practices in agricultural production, especially in developing countries, where still have a lack of
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weather derivative’s market. In addition, it is vital to change and revise these contracts by conducting various
studies about the effects of changing contracts specifications on farmers and other Contributors in the market.

Keywords: Agricultural, GDD index, Production risk, Weather derivatives
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Introduction: Weather factors such as temperature has an enormous influence on agriculture. Therefore,
efficient weather risk management has become an urgent requirement for this sector. In recent years, a new
instrument named weather derivatives has been introduced to cope with production risk. So, this paper aims at
designing and pricing the temperature-based weather derivatives (WD) in order to reduce risk exposure for
Iranian agriculture industry. For this purpose, a put option with cumulated growing degree days (GDD) as its
underlying index has been selected

Materials and Methods: We first examine the relationship behavior of temperature and yield for wheat and
Rice in Shiraz. Then, for designing and pricing WD in agriculture, GDD index has been selected as one of the
most widely used temperature indicators in agricultural sector. We design this contract for each stage of wheat
and rice life cycles instead of designing one contract for crop’s growing seasons. So, the life cycles of two crops
(Wheat and Rice) divided into 7 stages titled: Emergence, Tillering, and stem elongation, Gravidity, Flowering,
Milky ripe and Maturity. Since contract design happens during these stages, we have 6 contracts for each
product. Each contract starts with the beginning of one stage and continues until the other stagestarts.

The GDD index is calculated based on the temperature data and the life cycles of the wheat and rice in
Shiraz. So, the long-term mean of GDD is calculated as the Strike level of put option contract. The simulation
method based on daily temperature data is used for pricing the contracts. Finally, the expected payoff and the
price of the options are determined using the Monte Carlo simulation method.

Results and Discussion: The results revealed a significantly positive relationship between wheat yield and
GDD as well as a positive impact of GDD on Rice yield. This implies that increasing growing degree days
would increase wheat and rice yield. The R2 coefficient also indicates that 76 percent of the variations in yield of
wheat and rice are explained by the growing degree day's index. Therefore, the design of temperature based
weather derivatives contracts will have high efficiency in order to cover the risk of farmers.

As expected, rice has a relatively higher strike price than wheat as rice-groups accumulate GDD in warm
seasons. We assume that the annual risk-free interest rate r is 15 percent and the expected payoff also the price of
the contract put option is calculated based on 10000 Monte Carlo simulations. Based on the results, the most
wheat payoff in Shiraz was related to the second contract (from the November 21st to the March 6st). Therefore,
the use of the temperature option in this period will compensate farmers for their loss. In terms of rice, the most
payoffs in Shiraz have occurred in the twelfth contract (Aug 19st to Oct 17st).

Conclusion: Financial weather derivatives (WD) are designed to serve as hedging instruments against
weather risk and to balance the income of producers such as farmers. WD was first traded in 1997 and since then
their popularity has increased. However, weather derivatives as well as designing and pricing of contracts based
on weather has not been introduced in Iran. Therefore, in present research, while introducing the mechanism of
the weather derivatives and options based on weather indicators the designing and pricing of put option contracts
based on temperature have been discussed in Shiraz. For this purpose, GDD index has been selected as one of
the most widely used temperature indicators in agricultural sector. The GDD index is calculated based on the
temperature data and the life cycles of the wheat and rice in Shiraz. So, the long-term mean of GDD is calculated
as the Strike level of put option contract. The simulation method based on daily temperature data is used for
pricing the contracts. Finally, the expected payoff and the price of the options are determined using the Monte
Carlo simulation method. As discussed before, the temperature options for each city and product are designed
based on the different stages of life cycles of the crops so we plan and set the price of put options for six
different time periods. Based on the results, the most wheat payoff in Shiraz was related to the second contract
during the November 21st to the March 6st. Therefore, the utilization of the temperature option in this period
will compensate farmers for their loss. In the case of rice, the most payoffs in Shiraz have occurred in the twelfth
contract (Aug 19st to Oct 17st). Therefore, it is recommended to use the results of the present study to launch a

1, 2 and 3- Ph.D. Student and Associate Professors of Agricultural Economics of Sari Agricultural Sciences & Natural
Resources University, Respectively
(*- Corresponding Author Email: hosseiniyekani@gmail.com)


mailto:hosseiniyekani@gmail.com

Journal of Agricultural Economics and Development Vol 32, No 3, 2018

38

t t i
S5T=E=W =W , Wi

L7 L IFax

#
Zx:-}-k_ 1, Wi, j
i=1

+ +
AT X =55,  Vij

k=1

t

5.=0, Vi, j
X € fo,1}, Vi, j

Where E;; = cost of increasing 1 m®water for crop i while using alternative k; I= total number of alternatives;
ATy = available amount of water for crop ¢ while using alternative k; x4 is a binary decision variable that takes
1 if crop i when using alternative & and the seasonal flow is j.

Results and Discussion: The data for the selected products (wheat, barley, potato, onion, grape, walnut,
almond and apple) were collected from Regional Water Authority and Agriculture Jihad Organization of East
Azarbaijan in 2015-16, and in some cases, completed by a questionnaire. The model was written in the GAMS
package. Results of ITSP showed that under the low flow level, the total amount of water allocated to all crops
would be zero with the exception of almonds where the final allocation of water for it would be [3.64, 20.61].
therefor,Under the medium flow level, the allocation of water for potato, onions, walnuts, almonds and apples
would be[0, 5.49], [0, 28.57], [1.30, 35.71], 31.43 and 20 x1000 m?® respectively and it would be zero for others.
Finally under high flow level there would be no water shortage for all products. Water shortages may occur
when the seasonal water flows do not be adequate for the promised water allocation for each crop. In such cases
users will have to utilize supplementary resources. The results of extended ITSP showed that for wheat, barley,
onion, grape and almond the third alternative under low level and the first one under medium flow level can be
used. For potato and apple under low level the first alternative and under medium flow level the third one can be
applied. Both the first and the third alternative could be utilized for walnut if the flow level was low. Finally,
comparing the value of the objective function of ITSP and extended ITSP showed that with the utilization of
supplementary resources for satisfying the water needs, the net profit of the system decreases slightly.

Conclusion: In this paper, ITSP method was used to allocate water to agriculture products. The results
showed that there was water scarcity for products on drought and normal years. Users can utilize supplementary
resources to cope with water scarcity. An extended ITSP method is based on retrieving water shortage and its
results revealed that the system net benefit decreases as supplementary water reservoirs were used for water
shortages. Based on the results obtained, highlighting the irrigation efficiency is recommended.

Keywords: Ajabshir Qaleh Chay dam, Interval two-stage stochastic programming, Uncertainty, Water
resources
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Introduction: Qaleh Chay dam basin is one of the largest irrigation regions for food production in Ajabshir
and household livelihood mostly depends on agriculture but the occurrence of drought periods and extraction of
underground water has led to a reduction in surface water and underground aquifers. Continuing this process will
reduce the agricultural production and consequently the region will encounter economic crisis. On the other
hand, the uncertainties of various factors such as rainfall and temperature, which are not easily quantified, would
affect agricultural resource system. in current study in order to response to mentioned crisis and uncertainties,
interval two-stage stochastic programming (ITSP) has been proposed for water allocation of Ajbashir Qaleh chay
dam among agricultural products and the results have been compared with extended ITSP.

Materials and Methods: Interval two-stage stochastic programming (ITSP) is an effective alternative to deal
with uncertainties and it can be formulated as follows:

m ™ T
Maximizef=ZN5i-Wi —ZCEZP}'S:';'
i=1 i=1 j=1

Subject to:
™
Z(W“ — 5:‘@] (1+8)=@Q (water availability constraint)
i=1
g =W, = Wi VI (water allocation goal constraint)
s, 0= 0, Wi (non- negativity and technical constraint)

where f= system benefit; NE;= net benefit to crop ¢ per m® of water allocated; W:= promised target of water
allocation quantity for crop i; €= deficit to crop i per m® of water not delivered; 5;y= water deficit to crop ¢
when the flow is @; @ = the total amount of flow that take values g; with probabilities p;; &= water loss rate in

transport process; Wiy = the maximum allowable allocation for crop i; m= the total amount of crops; i= type
of crop. Extended ITSP is an effective alternative to cope with water scarcity. The model can be formulated as
follows:

m m n m n [
Maximize f = Z NB.W, — Z G ZF’;‘SEJ _ZZPJZ Ey ATy X,
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i=1j=1
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consumer as a result of higher costs while only 30 percent increase in welfare as a result of cost reduction Will
be given to consumers. As a result, the negotiations on the price formation of these products have been in a way
that the government has diverted from its basic goal. The reason for this would be the coincidence of the duties
of the government organization responsible for pricing law, consumer protection and producer protection.
Therefore, it is necessary to examine the formation of independent governmental or non-governmental
organizations in support of consumers and to study the appropriate ways to operate existing laws in order to
support consumers.

JEL Classification C78 D43 Q13
Keywords: Bargaining model, Dairy products, Lerner index, Vertical and horizontal market structure
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Introduction: Economic theories and empirical results show that the economic performance and the
resulting social welfare are influenced by the market mechanism, and the gap of the market structure from the
competitive market implies the failure of the market and in this situation allocation of resources will be
inefficient. In other words, there is a causal relationship between the existence of market power and the lost
prosperity of the economy. Thus, the market structure affects market incentives and decision making process on
market outcomes. Also, the analysis of the situation of market competition can affect the process of adopting
supportive policies and its results. In market structure studies, economists have traditionally defined industry
horizontally i.e. by including firms that make similar products. While non-competitive behavior in the market is
not necessarily related to horizontal behavior and the horizontal structure only represents just a part of the market
power. In fact what is known as market power is the result of combination of the vertical and horizontal
competition in different levels of the markets.

Milk is one of the agricultural products that more than 70 percent of it goes into the processing industry. The
average per capita consumption of milk in Iran is about 90 kg, while the average global consumption is 156 kg
and in the European countries is 300 kg. Also, the statistics of dairy factories collected by the Statistical Center
of Iran show that between 2004 and 2011 more than 65% of the total amount of raw milk was absorbed by less
than 10% of dairy factories. This is a sign of the high concentration of this industry. Meanwhile, the industry is
facing a large number of dairy consumers to sell its products with their average per capita consumption in the
country much lower than that recommended by the World Health Organization. However, increasing
concentration in this industry can affect the bargaining power of the processors and the formation of the price of
dairy products. Therefore, the purpose of this study is evaluation of the horizontal and vertical market structure
in dairy products market including pasteurized milk, yogurt and cheese.

Materials and Methods: In order to investigate the vertical structure of the market, based on the formation
of the price of dairy products, a bilateral monopoly bargaining pattern with axiomatic approach was used. In
estimation of the bargaining model we applied EM algorithm to overcome the hidden supply reservation price.
The horizontal structure of the market was also evaluated using the Lerner index. Its needed to be explained that
the statistics and information required for this study including the production of dairy products, pasteurized milk,
yogurt and cheese, the amount and value of consumable inputs including labor, raw milk, milk powder,
inventory of capital goods, cost of depreciation, The cost of maintenance and packaging costs for a number of
dairy enterprises were collected from the Iranian Statistics Center during the period 1990-2012.

Results and Discussion: the results of this study showed that the horizontal structure of the market for these
three products was far from competitive and Producers are able to raise the price of these products above the
marginal cost. However, the value of Lerner index in the study period has been decreasing with many
fluctuations and this meant improving the competition in the studied years. Also, the results of the bargaining
model demonstrated that the bargaining power of processors in pricing these products are more than consumers.
Somehow, in average about 70% of dairy trade gains owned by processors and 30% of that is the consumers'
share. In all three products, in addition to the price of raw milk, the price of capital input and packaging play a
significant role in the agreed price change of dairy products, especially pasteurized milk. So one percent
reduction in the price of capital input with current conditions, leads to a decrease in prices of milk, cheese and
yoghurt by 0.33, 0.13 and 0.15 percent, respectively.

Conclusions: The results indicate that 70 percent of the welfare loss of the manufacturer is passed on to the
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in the feasibility studies and the pre-construction of the generating unit, the green tax should be considered in the
evaluations.

Keywords: Dairy cattle, ISUR, Green tax, Translog cost function
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Introduction: One of the challenges faced by governments in the last century is environmental crisis such as
greenhouse gasses. Due to population growth in the world, human activities including agriculture and dairy cattle
industry for providing food security for peoples have increased and caused the more pollution and greenhouse
gasses emission. to the extent that the amount of greenhouse gasses released by agriculture and dairy cattle's
activities in the world is more than greenhouse gasses produced by transportation activities. The main
agricultural greenhouse gases (GHG) are methane and nitrous oxide. Methane is produced in the rumen of the
cows by methanogen microbes and are naturally present in all ruminant animals. Most methane is emitted when
cattle burp. Nitrous Oxide is emitted from soil when urine, faeces and fertilizers broken down by microbes in the
soil. Governments and policy makers, by applying policies and programs are struggling to overcome the
problems encountered in the environmental field and reduce the negative and harmful effects of human functions
on the environment. One of the ways to control and reduce environmental damages such as greenhouse gasses is
using economic tools and policies such as taxes on environmental degradation activities.

Materials and Methods: This study aimed to evaluate the appropriate green tax rate on methane emissions
in dairy cattle industry in Hamedan province. Therefore, of 44 dairy farms in Hamedan province were chosen by
simple sampling method and data were collected about the cost of producing this section through questionnaires
during 1395-96. By calculating the share of costs using shephard lemma and the Iterative Seemingly Unrelated
Regressions method (ISUR), the cost function and cost sharing equations were estimated as a system. The
advantage of the current model is that the ISUR estimators utilize the information present in the error correlation
of the cross regressions (or equations) and consequently are more efficient than single equation estimation
methods such as ordinary least squares. In the selected model the price of animal feed (Pfood), price of medicine

and vaccination (Pmedicin) , price of energy(Pene) and labor wage (Pwag), are the independent variables.

Results and Discussion: The results indicated that about 52% of the pattern coefficients were significant.
Thus using Translog cost function is appropriate for estimating the cost function in dairy cattle units. The
calculated R? criterion for Translog cost function is estimated about 0.99 in this research, which implies that
about 99 percent of the variations of milk’s total cost are defined by the variables including animal feed price,
labor wage, energy price and the price of medicine and vaccination. Parameters for the input share equations
including animal feed price, labor wage, energy price and the price of medicine and vaccination, are calculated
respectively as 0.53, 0.36, 0.64, 0.57 and 0.34 for the income share equation. The adjusted coefficient of
determination, (R?) for the Translog cost function, is about 0.98, and parameters for the input share equations
including animal feed price, labor wage, energy price and the price of medicine and vaccination is respectively
0.47, 0.28, 0.47, 0.36 and 0.22 for the income share equation. Based on the results, the D.W of the equation is
1.98, that indicates the fitted regression is true and there is no autoregressions between residuals and independent
variables.

Conclusion: Based on this study results, the appropriate green tax rate for methane emissions in the dairy
cattle industry is 1.1% per kilogram of milk production. The results revealed a negative relationship among
green tax rate and pollution emissions coefficient and marginal cost of production. Also, a positive relationship
between green tax rate and the output price has been detected. This signifies that by increasing green tax rate, the
emission of pollutions by dairy cattles is reduced. So putting emphasize on the application of green taxes in
order to reduce emissions of methane greenhouse gas. It is also recommended that relevant organizations such as
the country's environmental organization, by examining the prevalent infrastructure in the country and providing
conditions, use green taxes as an economic tool for controlling and reducing environmental pollution. Moreover,
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consumer welfare and prevent the imposition of additional costs, it is recommended a duplicate effort to be made
to implement the policies of market regulation of inputs and reduce volatility in these markets.

Keywords: Chicken market, Exchange rate, Imported inputs, MVGARCH, Value at-Risk
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Introduction: over the previous years, with development and expansion of broiler breeding units and its
increasing production, chicken meat has become an essential commodity in the household food basket and has
been attributed as one of the most important sources of protein supply for households. Recently, the chicken
market pricing as well as exchange rate volatility has become one of the issues in that industry. One of the main
sources of this risk in the chicken market is the exchange rate volatility, which affects the imported inputs
markets.

Materials and Methods: The current analysis is based on 21 years of monthly data on exchange rate,
chicken price, corn price, soybean meal price and fish powder price over the period 1995-2016 obtained from the
Central Bank of the Islamic Republic of IRAN and Livestock Support Company of Iran. In present study, the
risk of overflow between the exchange market and the chicken market and its major import inflows are
examined. Estimation has been carried out using GARCH-type models, based on the multi variation GARCH
(MV-GARCH), for both the extreme downside and upside Value-at-Risks (VaR) of exchange rate volatility risk
and chicken market and its major inputs markets. It depicts market risk by means of the probability distribution
of a random variable and evaluates the risk with a single real number. While the VaR method is used to measure
extreme market risk, as the risk interaction and spillover effect among different markets is apparent.
Furthermore, according to a new concept of Granger causality in risk, a kernel-based test is proposed to detect
extreme risk spillover effect between two mentioned markets. The methodology used is Granger causality in risk
provided by Hong (2001) and Hong et al. (2003). It requires that the time-varying VaR to be evaluated for each
return, and then it should be determined if the historical information about risk in one market increases one's
ability to forecast its occurrence in another market in terms of Granger causality concept.

Results and Discussion: According to the results of the Dickey-Fuller unit root test, all variables are
stationary at first difference, and based on the results of the seasonal unit root test, seasonal behavior pattern in
variables has been found. Then volatility clustering was confirmed by testing heterogeneity of conditional
variance. Since the results showed cluster fluctuations in the variables, we evaluated the MGARCH and
TGARCH models and then we used VaR to estimate the value series at risk for all variables. The result of VaR
section showed that the upside risk of chicken and Fish powder is the highest, and soybean meal and exchange
rate having the least risk. In the downside risk chicken and fish powder were known as the most risky markets,
corn and exchange rate as least risky. But it is fascinating about the exchange rate that it has a higher upside risk
than the downside risk. In other words, there is a greater risk for an increase in the exchange rate market. Finally,
the relationship between risks of markets was investigated using risk granger causation. The results indicated
that there are over and over additional risks for traders in all of these markets and there is a significant risk
spillover between the exchange market and the chicken market and its major inputs markets, the severity of
upside spillover is higher than the falling price of the exchange rate. There is a significant risk spillover between
the chicken market and its major inputs market at the 95% and 99% confidence levels and in all interruptions,
there is a spillover of upside and downside risk.

Conclusions: The exchange rate as a key variable, influences many of the government's policies and
economic decisions. Any volatility in the exchange rate will have an adverse impact on both micro and macro
levels. Given its impact on the imported input market, it is recommended that a coherent program of foreign
exchange market management and stabilization to be developed by the central bank and the government. taking
into account the high impression of the input market from volatility and exchange rate risk, it is suggested that,
as far as the principle of comparative advantage allows, more strategic inputs such as corn and soybeans to be
produced. Considering impressionability of Chicken markets from its inputs market in order to provide
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hydroponic cultivation, which leads to increased performance and increased water productivity per unit area, and
also planting kinds of rice which have advantages in each province would conclude increasing the welfare of rice
producers.

Keywords: Cross sectional maximum entropy, Positive mathematical programing, Rice, Tariff, World trade
organization
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Introduction: Globalization is an inevitable process that one of its consequences is the liberalization of trade
and the reduction of protectionism. Trade liberalization causing the heavily interdependent economics of the
countries around the world to reduce customs and trade barriers to a minimum level, and make financial transfers
between countries easily done. Rice is the most important and strategic crop after wheat and plays a significant
role in trade and food security of the world and Iran. Because it provides more than 20% of human total daily
calories and Almost two thirds of the world's population depends on rice for food. The total Production of Rice
in Iran during 2012-2013 was about 2.3 million ton and about 93% of rice products are yielded in Gilan,
Mazandaran, Khuzestan, Golestan and Fars provinces. About 88% of total production of rice in Iran is allocated
to domestic consumption while just 12% of goes to the world market. Total consumption of rice in Iran is about
3.2 million ton.

Materials and Methods: The model that is used in this study is Agricultural sector partial equilibrium model
with endogenous prices. The data used in present study are the average of production, consumption, export,
import and area under cultivation quantity, which export and import prices for long, medium and short grain rice
and import tariffs for two growing years of 2011-12 and 2012-13 are considered. These information are provided
from agriculture jihad organization of Iran, Customs Office of the Islamic Republic of Iran and the book of
export-import regulations. In current research, at first simple linear demand function is calibrated for long,
medium and short grain rice based on demand price elasticity. The supply function involves two parts: domestic
supply function and export supply function. The calibration of domestic supply is done by a Maximum Entropy
integrated PMP method and calibration of export supply function is based on export supply price elasticity. It
should be noted that the demand elasticities used in current study are captured from various studies and the
export supply elasticities are taken as unity following Aydin et al (2004). Constraints that are used in the model
are comprised of the constraints of area under cultivations, water, chemical fertilizer, variable costs, constraint of
commodity balance and constraints of calibration includes area under cultivation and export.

Results and Discussion: The investigated scenarios are the reduction of import tariffs for rice by 10, 25, 50,
75, 90 and 100 percent. The results of present study showed that The area under cultivation of long and medium
grain rice, compared to the base year (2012 and 2013 will decrease about 0.61 and 3.38 percent), in Mazandaran
province, about 0.49 and 9.18 percent in Gilan province, about 2.82 and 4.32 percent in Golestan province ,
about 90 and 0.6 percent in Khuzestan province and about 24.47 and 2.47 in Fars province t. Short grain rice in
Golestan province will decrease about 22.93 percent and in Fars province will decrease about 43.33 percent.
Generally, with decreasing tariff rates, the long, medium and short grain rice, compared to the base year (2012
and 2013), will decrease about 21.5, 4 and 11.5 percent, respectively. Also, the consumption of long, medium
and short grain rice will increase by 0.5, 1.1 and 0.7 percent, respectively. The average import of long, medium
and short grain rice will increase by 5, 11 and 33.5 percent, respectively and Exports of long, medium and short
grain rice also will increase by about 7.7%, 11.7% and 11.43% as a result of tariff cuts. Also, the net social
welfare due to the reduction of rice tariff rates relative to the base year, will increase about 0.2 percent. The
average welfare of consumers will increase about 1% and the welfare of producers will decrease about 1.7
percent compared to the base year. Also the welfare of the state will increase about 9.5 percent compared to the
base year.

Conclusions: Considering small cultivated pieces of land, the high cost of production, the lack of relative
advantage in the production of some types of rice and also the high waste of factories in the country, trade
liberalization can be fruitful. Considering the importance of product advantages in producing, exporting and
importing as well the best quality of Iranian rice, creating new technologies and new planting methods such as
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