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1- Options
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12- Jumps

13- Spikes

14- Calendar Basis Risk
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mation (corn)

Table 3- The results of ARMA (2,3) model esti

guesys o shro Bl 450! t o, Jhis!
Variable Coefficient Standard deviation t statistic Probability
C 9/00 0.15 58.8 0.0000
AR(1) 0.23 0.20 1.14 0.2600
AR(2) 0.75 0.19 3.9 0.0002
MA(1) 0.82 0.21 3.9 0.0001
MA(2) -0.13 0.07 -1.80 0.0730
MA(3) -0.25 0.06 -4.4 0.0000
SIGMASQ 0.002 8.97E05 21.35 0.0000
Likelihood Akaike Schwartz R? Adjusted R?
389.73 -3.34 -3.24 0.95 0.94

Source: Research findings
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N (soybean meal)

Table 4- The results of ARMA (1,2) model estimatio

goesy) o o sbre Bl ol t o,lof Jleis
Variable Coefficient Standard deviation t statistic Probability
C 9.69 0.052 186.12 0.0000
AR(1) 6.96 0.021 45.79 0.0000
MA(1) 0.87 0.053 16.25 0.0000
MA(2) 0.25 0.062 3.80 0.0002
SIGMASQ 0.0024 1.34E-05 17.71 0.0000
Likelihood Akaike Schwartz R? Adjusted R?
487.87 -5.425 -5.336 0.978 0.977
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Source: Research findings
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Figure 5- Process of soybean meal price movement in the binomial tree (Unit: 10 Rials)
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Figure 6- Process of corn price movement in the binomial tree (Unit: 10 Rials)
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Table 5- Option value in Binomial tree method (Unit: 10 Rials)
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P o » (Fixed Strike) (Floating Strike) (Black-Scholes)
o - [ . s - I s . e & . e
A LI = R s e o R Yo LoDt
§-§ g R (Call option) Put option Call option Put option . .
e 9 2’?’ %' xi' s VRV ) ol D T ves SWR ol JPERRVe S ?;IT "’;95
8' Arithm  Geomet Arithm Geomet Arithm Geomet Arithm  Geomet . u
S - - - . - . - - Option Option
etic ric etic ric etic ric etic ric
oo ez 1025 87.9 86.8 2.3 25 36.5 374 18.5 18.1 1145 10.9
. 4 months
0 & ° e
2 2 e 1000 1185 116.8 1.6 2.1 474 48.8 20.6 19.9 153.7 9.9
5 & 6months
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1 year
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g \g olo W
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L
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Source: Research findings

«Jgare o_g.\ 3)9_9)345&_»] omw)nlw.wl)hf
Bl g y8 dlolee it ] Cuand 5l jieS by 3 dlolro,Lis ] Cuaid

LS)L»JT )b‘ ).) c.\JB 4\‘3’5 .9».970'“" 5 ub?) Cownd 5 ).) 4§ )9]0‘;)[0@
2 Casd (15l b gl 0l )3 slasl cuagd jalid (cladil cuodd b
A loleo, Lt b 39 oo aw yol (sl canl Bl3y18 093 ol
Wl el Coadd d G yolid cliaii] cuogd cls > ol
dy50 )0 S o _\_,.,L» Iy aons oyl 30 Jodo uls 22)5 Joaws
it Cond b anslio > elai] cuwyd ad Hols b Wy Jyae
ool s pielS B Lt i)l el slabl cud b (ol
29Ud b 35 g dlouS” Joamme )3 .ol adly iol38l (bg,8 LS
98 kil 55l g il jEl a3 ksl (5] eladil e
Coasd b jolid jl b bawd 5l gl ol .l adly jialS

Sl sl 1) (b SUe) camlus byl )y (35,1 (F) Joio
olis anle i laml g, b cob sladl culd b u.,L.wl dolzo
...\.h.)u.c

Coasd Ol G ol ylie aloles )lid ] G (glds
ovn i Ld @Blays o ol cuogd s 4 (ol dloles Lo
O Ay (V) S sl o)y cadd b dlobeo,lis ] coid BV
sl ey o plas 1y ol cuoud g alolao lid] gy g Cuodd

cstlool Alslaa )bl s o oLt (0) Jgao @l 457 jgbolon

Lol )5 0l3)) (=8 — Sy Jus) ol (2lg)l dlolaa il 5l
Wb oo Lil58l dlolee )Lt ] cuayd d)lg0 i3S 33 23148 0,90 il 38l
Cmeid l3)ly 5 0)93 Job iali3l Lo )3 Jg—azme )5 5
Cansh &3 355 g0 bgpyo yal oyl e ol aibly inlS alols s
Dl (H5 A5y eadplonl (Cnpn 4 ey b &S O) sLadl
B3 LS s (0938 alelao L] )3 sl ceid ials
ORIl Ceed LS (ol )90 cnl )3 9 29 s dlolaa LS
o S S5 5,5 Lt o) 355 o (sl o & o
035 Jooe Cndd LS g0ty )Ll Cod 50 )58 5
Sl o 4 eyplis L] o b ol dlabeo s 15
L oo 3318 e )3 Cond (10ke b ol sladi] cunid
D)l g3gre B9y 55 e LS Cuad 18 093 Jsb a8l
2 a8 Gl Gl 0Ly (59,8 5ls ] g 0 )3 L] Cuesd auylie

3,5 392 g sladl Cuaid jd ialS W, el a5 ¢yd Jaae 350
Ll jhand bl el 1S g)la cad ) sladil cad
Sk 2l (dhaie doly S xS ol ASbe FOLS 2958
9 Y A adolao)Lis] ()] el yieS sLaBil Cunsd 42 p»
aJbuS Joae 3)90 53 390 poS 9,8 dlolanylidl )]
Labl coesd | 5la cnid 5 0) (Bl g (ST aosd g



WAV leg ) o5led 1Y o (659l dmuwgi g obaidl 4y pds VY

Olidl aoy SO L (a il o =+ /05 Lgw dlbuS hg ) KR GIPRWESWESLIYL o SRUSCES RS JVNE IRV SIPRWE N WL L ¢
b o pialS loyd /058 igyd Lt Cuedd g dbuS Cuaid PR F ARV SRRV S IR VEC S oS i R K- PP | AECIPNC SSWe v
1 300
0.9 4
= 0s 1 250
D A 07 B oy,
":‘_ 3») 0.6 £ § e
S 3 057 A 150 4
24 o] g4
o 4.‘ 03 | .5]_ f} 100 4
SRS = 4, 501
&) 01 S 3
1216.00 1416.00 1616.00 1816.00 1316 a0 1415.00 1616.00 18123.00
Asset Price Assel Price
s i 2l csd
0 T T 350
12143.00 1416.00 1616.00 .00
o 02 ano
-3 A = 200
E 4 -us = 4
£ E5
(@] 4;_: 0.8 8 __} 100
3 2 1 - T
(=W = = 504
& h
12 4] T T T
1216 .00 1416.00 1616.00 1816.00
Asset Price Asset Price
2l Cold 2y Cald
2115 Cuond g dlolro, s | gL g Cuond (g abaly -V JSUS
Figure 7- The relationship between option price and Delta and asset price
anlo yiud LAl e ,U U (bl LS ] Coamwbue 1 yiol,b -1 Jou
Table 6- Sensitivity parameters of Asian option with six months expiry date
(Product) Jgasxe (Corn) (glail> ¢ )3 (Soybean meal) Lgw dlos
>l a5 ks P92 L] S5 ks P98 Yl
Parameter Call Option Put Option Call Option Put Option
& 0.9158 -0.0596 0.4161 -0.5593
(Delta)
L&
0.0014 0.0014 0.0029 0.0029
(Gamma)
5 0.5633 0.5633 2.3983 2.3983
(Vega)
L -0.1334 -0.0179 -0.2177 -0.0047
(Theta)
99) 1.9367 -0.1640 1.4499 -2.4239
(Rho)
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Source: Research findings
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Figure 10- The relationship between option price and time to expiry
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Figure 11- The relationship between Risk-free rate, option price and Rho
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Table 1- Description of Variables Used in the Ordered Logit Model
yeio T
Variable Description

Ol 4 00 5)ly Al Slyis e
The net amount of nitrate in the
water

ol el
The main activity
425
Experience
gl o3l sl
Household size
365 b s b cidlge
Agree with the elimination of
fertilizer subsidies
il Sl a4 Cond Cute )5
Positive attitude towards
supportive organization

area Cultivation

M

(50 )3 pS5kS T 5his) 2o 5 ol JUs ojlal & o5 (SS9l
Low pollution: Up to 35 kg per hectare
(250 3 p Sk Ve 570) ol 5l iy shassio (S5
Average pollution: 35 to 70 kg per hectare
(S 53 o SelS Ve 3l i) olS 5l 1 it LS 00l (Sl
High pollution: more than 70 kg per hectare

Vig59liS et Cullad g v g5y5liS culleb
Agricultural activities: 0 and non-agricultural activity: 1

SIS el ol JLo sl
Years of paddy rice farming activities

sl,8l slaws
number of people

)l SRRV
No: 0 Yes:1
(3L L b oS (d) 5 Gl (bl

Based on the Likert spectrum (very low to very high)

Vi)bSe 6 5l gy Y 5Sa VB drer v e err
hectare under 5000 meters:0 5000 meters to one hectare:1

More than
one hectare:2

Education

oI (Sogll el pae 5l T

WA sl 51 sVL Vil O selod (569 VY idod Vipled U S 05 ol Y olgw o
14 llliterate:1 Primary:5 High school:9 Diploma:12 Associate Degree

Bachelor: 16 Higher degrees than Bachelor : 18

Awareness of the harmful effects
of water pollution
S cuss” 5l 2T

5 b bl 20T e
The level of knowledge based on Likert spectrum

Awareness of organic farming
Al yo S (3LS

Fertilizer in one stage
Slow 365" 51 oalau!
The use of manure

(ologs) aol,o oo

V=35, ol c=35)b Ll
Awareness:0 not aware:1

) il LRV

No: 0 Yes:1l

) b SRRV

No: 0 Yes:1

Y oigedke 05 jiin Y iede Vo GO

The Level of income (Toman)

bl zie

< isalee O )
Under 5 million :0 5 to 10 million:1

more than 5 million:2

Irrigation source

Yoo ol )iy, ool

Wells: 0 streams: 1 Water reservoirs: 2
ke of calby EESVCS P
Water charges payment Yes:1 No:0
oy caslle g4 YVigp et Vo)l Vsl
Land ownership status Owner:1 Rent:2 participation:3
65 Ll )l SEgvs
Fallow No: 0 Yes:1
Source: Research findings .o (slaaisl izie

yols 5855 sgec (5o5] gy ddled 35 glite Colps (gl

ol (W) dlasly 3 4y
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Table 2- The characteristics of dependent variable of nitrate contamination groups

Cnnly putio glaog,S Olaalio slaxs Olaabio aoyd (SOST Mo 4D
Dependent variable The number of Percentage of the Cumulative
groups observations observations percent
o 46 434 434
Low
b 26 2453 67.92
Medium
oL
. 34 32.8 100
High
Eoecze 106 100 -
Total

Source: Research findings s> slaaisl :pie
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Table 3- Results of parallel regression test for ordered logit model

a)Lei &P oo mhaw 99— > a,loi
Statistics The significance level Chi square statistics
Wald 0.29 21.82
Wolfe Gould 0.02 32.75
Score 0.002 41.36
likelihood ratio 0.000 57.67
Source: Research findings G5 glaaidly txiie

o (5l yiio (5152 (55190 S gaw 5 5 (105! S - Jgo
Table 4- Results of regression parallel test for independent variables

o S ghaw
Variable The significance level
BUES dtac‘ o 013
Family size
Experience
Sl gl 0.016
Education
whel i 0.001
Main job
85 S 0.001
Livelihood
Solyd 0.89
Income
o) coslle g5 0.000
Land ownership status
<uiS gl 0.000
Cultivation area
! 0.001
Fallow
Stages of fertilizer
Manure
O (Sogll Slpan | (a1 e 0.18
Awareness of the harmful effects of water pollution '
ok 0.84
Irrigation source
b of céby 0.90
Water charges payment
N a-sl)g Bl N 0.36
Elimination of subsidies
S gl 0.000
Awareness of organic farming
Lr.:l‘o d‘*‘” QK)IQ&{.&oKJ 0.32

Positive attitude towards supportive organization

Source: Research findings &.i>s claasl :xie
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Table 5- The results of the model the generalized ordered logit model

o5 39 09, gt (5391 b 095 35 391 09,5
Low pollution Medium pollution groups High pollution groups
groups p group ghp group:
goess Cy o Jlesst oo Jlis!
Variable Coefficient Probability Coefficient Probability
S slacl shas 0.119 0.540 0.119 0.540
Family size
S59US 402 0.022 0.35 0.022 0.351
Experience
Sy gl 0.055 0.54 -0.265° 0.020
Education
kel Jis -3.388% 0.00 2.530° 0.056
Main job
et 1.012 0.237 22,642+ 0.010
Livelihood
el 0.829° 0.067 0.829° 0.067
Income
O3 oéll»_ &y -1.14¢ 0.079 2.074%== 0.001
Land ownership status
oS gl 1.751% 0.00 1.311° 0.014
area Cultivation
S -0.567 0.494 2.524 = .005
Fallow
&l 09,5
s S _"_" -0.361 0.635 -0.361 0.635 09
Stages of fertilizer Base group
N -1.611° 0.079 -1.611° 0.079
Manure
oI (Sogll el pao 5l T
Awareness of the harmful 0.052 0.849 0.052 0.849
effects of water pollution
. d).lﬁ‘ e 0.234 0.50 0.234 0.508
Irrigation source
ke ol caby -1.486% 0.040 -1.486%* 0.047
Water charges payment
Celbds -1.980% 0.033 -1.980% 0.033
Elimination of subsides
SNl -2.515 0.009 2.354% 0.024
Awareness of organic farming
Lr.:b LSL“’ Olf)\ L Cude o
Positive attitude toward the -3.392 0.015 0.534* 0.015
supportive organizations
| R .
e ot -3.93 0.058 -7.12%= 0.002
Intercept

LRchi2(9)= 111.29
Prob >chi2=0.000

Log likelihood = -57.955

Pseudo R2 =0.48
Slalis slas = 106

Number of observations

Source: Research findings
Significant at ***; 1% **: 5% *: 10%

5.5 (clmaidly e

o) e Mo > B duopd ) pdaw 50 )b Jxe
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Table 6- Marginal effects of the first, second and third groups

Sodloss S SallenS Gl Sl Saglags e

Variable Marginal Effects of Marginal Effects of Marginal Effects of
low pollution medium pollution High pollution
S el s -0.029 0.004 0.025
Family size
Sl 2,2 -0.005 0.00 0.004
Experience
e gl 0,013 0.069°* -0.055°¢
Education
kel Jas 0.628% -1.181% 0.553+
Main job
555 S -0.244 0634+ -0.389+
Livelihood
el -0.207¢ 0.033 0.173¢
Income
owes oSl g5 0.286° 0.721°% 0.434¢+
Land ownership status
S g 0,987+ 0.662¢> 0.274°
Cultivation levels
o 0.140 -0.687 0.547%%
Fallow
s S 0.089 -0.017 -0.071
Stages of fertilizer
Ls‘;]?? 395 0.357== -0.097 -0.260%**
Manure
oI (Sogll el pao 5| a1
Awareness of the harmful effects of water -0.013 0.002 -0.011
pollution
R -0.058 0.009 0.049
Irrigation source
kool calby 0.350% -0.019 -0.331¢
Water charges payment
- d.}‘)lg: ;_é..\> L-‘Aiiély - 0.495%* -0.079 -0.415%*
Agree with elimination of subsides
Sk gl 0.552°+ -1.039%* 0.487*
Awareness of organic farming
il Syl & Cans (5,55 0,133 0.021 0.112¢

Positive attitude towards supportive organization

Loyd) e Lo yd O s o pd ) s ) b Jxe G slaaidly txie
Source: research findings significant at ***: 1% **: 5% *: 10%
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1- Multiple Objective Decision Making (MODM)
Problems
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Table 1- Indicators used in agricultural credits allocation
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N N S T ) 355 53905 b
J 1"”’*".’3 2 db, o) #IU) ST UL, oare) ‘ o) o550
1 ¢y Uyt (Jbo 52 55 2 (oS (o oo (o5 @SR (S by
Townships Prolaikc):?i:/i i Land Water Fertilizer Alzsfrﬂ\;ee Mechnization
(million Ria?/s Productivity ~ Productivity(Rials  productivity g Coefficient
er Derson in (Milion Rials per cubic meter) (Milion Rials (Horsepower
perp per Hectare) per year) per hectare)
year)
et 289 95 13289 427 1.20 0.65
(Baft)
2R 286 79 11793 527 1.44 0.95
(Bardsir)
~ 253 138 4286 1172 0.48 1
(Bam)
9 355 159 15565 1158 0.44 0.77
(Ravar)
O 360 99 8186 889 1.25 1.30
(Rafsanjan)
5 338 135 12835 1055 0.48 0.80
(Zarand)
‘Jl}M 417 71 9571 572 1.59 0.73
(Sirjan)
Sl e 393 137 7981 1185 0.83 1.10
(Shahrbabak)
ol 257 80 8066 668 0.29 1.40
(Kerman)
suios slaaisl, 1 Lo
Source: Research findings
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Table 2- The weight of the ideals in the objective function
OB B9 (59058 o} S290e <l 89058 555 (5954 e S 3o gl 5598 oy
Labor Land“ roducti;/it Water Fertilizer Relative Mechnization
productivity P y productivity productivity advantage coefficient
0.253 0.048 0.294 0.146 0.214 0.045
suis sbaaisl, sl
Source: Research findings
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Table 3- Allocated credits in agriculture (billion Rials)

alliel 39590 Cumdy

Ciyaeby panass (g5)slis ol el

Ol 0 x40 dlass
Oreil Sl oy colue

o cs3uis ok Nurilfggr of (Ssa)
Townships Allocation credits of Allocation of agricultural credits beneficiaries Land area utilization
current situation of goal programming () (hectare)
<t 15.8 21.92
(Baft) 17251 80934
e 9.6 27.55
(Bardsir) 6772 33257
™~
12.6 6.3
(Bam) 16285 45497
)9‘) 3 8.8
(Ravar) 3171 5763
ores) 7.7 72.37
(Rafsanjan) 32765 79450
)5
45 6.3
(Zarand) 10611 20211
ol 6.7 69.78
(Sirjan) 18184 72870
Sy 35 28.5
(Shahrbabak)) 9704 25585
oles 199.7 22.08
(Kerman) 12687 48943
9k hliisl ggene
263.7 263.7

(Sum of agricultural
credits)

suios sbaaisl, s Lo
Source: Research findings
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Table 4- The Comparison of ideals values in the Current situatios and goal programming

CRU) 9290 Cunidy oyl g2 a0l
Ideals Current situation  Gola programming
) 5 s 71372 93048
Labor productivity
O a9k 22739 25170.96
Land productivity
s 2247379 2528333
Water productivity
o 182950 200970
Fertilizer productivity
e S 123.36 307.62
Relative advantages
Ol oy 336.18 265.90

Mechanization coefficient

Gwins gboal:isle
Source: Research findings
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Table 5- Comparison of deviations from ideals in current situation and goal programming

o] sl obo,l 31 Gyl 29590 Curady oyl (3 4oliy
. Deviation from the Current Goal
Ideals Unit h o .
ideal situation programming
by L, - - 0 235
S5 958 2905 _‘_JL” 2 Jos ose ) (Positive)
(Labor productivity) (Milion Rials per person in .
year) ot 21441 0
(Negetive)
- 0 0
One) S90 e ey by gasee (Positive)
(Land productivity) (Milion Rials per Hectare) c:““" 3061 630
(Negetive)
) - 0 4593
<l spsore oS oy Jby (Positive)
(Water productivity) (Milion Rials per cubic meter) um 256331 0
(Negetive)
-~ 0 0
35 (5390 ¢ & r by osdee (Positive)
(Fertilizer productivity) (Milion Rials per Ton) um 18928 0
(Negetive)
-~ 0 1.76
o 3o (Positive)
(Relative advantage) um 183 0
(Negetive)
s - 71 0.6
U"*‘”I’-‘"&f’ el O (Positive)
(Mechanization (Horsepower per Hectare) i
coefficient) P P o 0 0
(Negetive)

suios sbaaisl, sl
Source: Research findings
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Figure 1- Theory of Values, Beliefs, Norms and its relationship with environmental behaviors (29)
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Table 1- Research variables and measurements
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Table 3- Descriptive results

gy v Los &l (Hlro B1y501) (ile
Variable Mode Median Mean (SD)
(Jl) o 45 (12)
Age (year)
uM.un}u . ulu;)a.:.) .
Education Senior highschool
(ES2) (25 e oo . . 22 (6)
Land area
el 50 3yl . .
Domestic animals Does not have
(OL"?s O?f)‘i"')ui‘)b_u{")')l i i 300 (45)
Assets value (million tomans)
(oby u9ﬂl~‘) Sl J:“)f Ol . . 120 (42)
Yearly income (million tomans)
kol Jai &iglis
Main job Agriculture
ply 8L > Cumsg plg 236 —
Loan received No
2958 s 3l gy 9] Slosy 35 g0l
Training experience after installing the flowmeter Not experienced

Jlib cos )kl able

A . - - 5(2)
Pressurized irrigation experienced
258 L bl [ e e e 18 (5)
Areas irrigated by flowmeter (hectares)
2958 ead | g 009l 4298 Not trained -
Training by government before installation
o g g Sgles i oSk 4(3)
Support from government Very low
2988 s I l3pplisS” gaiacols, bsgio 12 (4)
Satisfaction from installing the flowmeter Medium
558" 3l ealazl gl L b 15 (3)
Ease of use Easy
O Bpas Lol ) jeu8 b P 4(3)
Influence of flowmeter on water consumption decrease Very little
Yoo y9iS Lo (g dube . oS 8 (2)
Attitude towards usefulness of the flowmeter Low
3558 g O ilate duslxo o oS 7(3)
Belief regarding logical estimation of water consumption by flowmeter Low
$59U8 dely> yinlS )3 Wiadgn yguS 45 . oL 15 (4)
Influence of flowmeter on income decrease High
W% )5‘5 (ST 4Yole . ‘x,f 7 (2)
Attitude towards installation fairness Little
o cblis & G 58 3,55 scle 15 (3)
Attitude towards water conservation Positive
ShskaS Ol cblis )] boge 14(2)
Water conservation value as perceived by farmer Medium
O cblis 5 5,80 51 5)0las Sy . sb; 15 (3)
Self-perception regarding water conservation impact High
ol cblis Caa glio 4 gyt i . buwgie 13 (3)
Water conservation perceived behavioral control Medium
ol cblis aiej ) elaia] sby)buia j15,5 Sy o oS 9(3)
Subjective social norms Low

Source: Research findings s.i>s clasl sl
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Figure 3- Path analysis for factors affecting satisfaction from installation of intelligent flowmeter
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Table 4- General goodness of fit for estimated model

oasLs o
Index Value
(Chi-square) Sl slS 0.167
(Degree of freedom) (¢sljlas 5> 5

(Significance level) )b jxo gaw 0.651

Source: Research findings oo slaasl 5l

Jio ol g pad o -0 Jgua
Table 5- Model’s goodness of fit indices

ol Jae Significance ,I5 oo gelaw
Index Value Level
(CMIN/DF) jouss 5l g8 0.146 0.48
(RMR) laosibo s ysioes (5sSle 3.2 .
(GFI) Sy asls 0.96 —
(AGFI) osss Jaws (Su3jlp yasls 0.93 —
i sllad uilly 25l pod Ay, o001

Source: Research findings s.i>s clasl 235l
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Table 6- Standardized direct effects of variables

31 5,9UiS S ; ;
3309 J . P Cuad 09 aYale . ..
Lo o i 3 3sgls 85 ] e jl g 9jeel T Q’f O o apdliel ol 5,55
e PR JR Sl yd " IS . g o
. . . - S )Lu 390 b'), el 2 wﬁb y )9‘5 Attitude )5~5 Attitude
= o "’M"’ ,MW: Self-perception of ~ Yearly Training towards Attitude towards water
Variable  Education s water Income  experience after installation towards conservation
Perce!ved conservation installing fairness usefulness of
behavioral impact flowmeter the flowmeter
control
itane |
Direct 0.28 0.29 0.31 0.32 0.35 0.36 0.39 0.42
effect
Source: Research findings s.ss slaail 5l
Je Juno (51 puiio paliumo gl O 51-Y Joan
Table 7- Standardized indirect effects of variables
il 5y9UiS S yd 9 0liS S, .. .
L FIRE TR e astie)  TEORIE oy s ' @ o0y
&l 4y (o pud cBlis 3 byl s 1558 ’ p ol i
o lten L i B ) s o e
e U cole i b”f . <! Attitude 'ﬁtt'tuge Training Jceg;:)é o Attitude
Variable <! Self-perception of towards _towards o, nerience after Education  towards
Perceived water usefulness of |nst:1 llation installing water
behavioral conservation  the flowmeter airness flowmeter conservation
control impact
s i il
Indirect 0.09 0.10 0.11 0.12 0.13 0.17 0.20 0.29
effect
Source: Research findings oo laassl 5l
Ja Jitawo b pita JS 151 -A Jge
Table 8- Standardized total effects of variables
e pU i 3a9Ws S i 3a9Ws S i g AWBle I g a0l Vs ol y3 3392 o 4y slize] & oS
Variable & (o yiawd cblis 3 oWl e e Education  Yearly oS of cdlas
54 2490 @ilio o Attitude Training Income Attitude Attitude
cblia ¢ Self-perception of ) towarc!s e>§perier_1ce after towards towards
: E water installation installing the usefulness of water
<! conservation fairness flowmeter the flowmeter  conservation
Perceived ;
impact
behavioral P
control
s 038 041 0.48 0.48 0.48 0.49 050 0.71
Total effect

Source: Research findings  s.iss (slaassl =5l
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1- Vehicle Routing Problem

2- Capacitated
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7- VRP with Time Windows
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Figure 1- Schematic model the transport of poultry meat
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Generate initial population

Set algorithm parameters

While Blackhole power>0 do

For i=0 to universe count do

If i’th universe is not empty

For j=0 to universe count /7 do

Call blackhole for i’th universe

Call selection function for results of blackhole
function

End for

End if

Remove similar universe

End for

Blackhole power update

End while

Return process results

Algorithm 1: The pseudo-code of the parallel
universes algorithm.
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Table 1- The results of minimum cost for distributing chicken meat using two definite algorithms and parallel universes.
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Table 2- Optimal daily routing from Bahman Square
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Figure 2- Schematic model the transport of poultry meat in existing condition
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2- Aggregate Household Food Security Index
3- Human Development Index
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Wheat
=y 314
Rice
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Red Meat
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Sugar
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Beans
Eyo CudsS 133
White Meat
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Egg
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Vegetables
[FYYWS 52
Fruits
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Animal Fat
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Potato
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Table 2- Per capita calorie intake in Kermanshah province

Jlw Corror Ao 4il w5 ) ailjg, il s JE
Year Population Monthly calorie per Daily calorie per capita
capita
1383 1858780 102340.1 3411.337
1384 1869054 95166.98 3172.233
1385 1879385 90529.45 3017.648
1386 1885248 99240.19 3308.006
1387 1891612 99599.68 3319.989
1388 1917745 102466.2 3415.54
1389 1931293 106994.5 3566.485
1390 1945227 102963.9 3432.13
1391 1954000 107970.4 3599.014
1392 1962000 1087725 3625.751
1393 1973000 102459.7 3415.324
1394 1981233 100518.9 3350.628
RV 101585.2 3386.17
(Mean)

5200 (gladidly txiie
Source: Resreach findings
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Table 3- Percentage of each product’s production to total production

J  pas Ty oo Swigud Olge (JLipky,  Olbmim Olbege
Year Wheat Rice Potato Sugar Beans Vegetable oil Vegetable Fruits
1383 51.90 0.27 1.74 11.42 5.40 0.39 5.99 12.08
1384 46.83 0.09 1.83 10.24 453 0.43 7.03 18.42
1385 51.14 0.33 1.01 9.42 6.74 0.50 5.70 13.98
1386 47.36 0.07 0.63 10.10 6.55 0.52 4.79 15.86
1387 23.87 0.02 1.71 13.33 2.66 1.13 17.97 22.34
1388 37.49 0.01 0.48 9.93 2.31 0.75 15.86 20.73
1389 37.28 0.01 0.26 23.38 2,51 0.30 5.87 18.07
1390 27.92 0.01 0.27 25.25 1.55 1.29 9.78 18.32
1391 30.18 0.01 0.30 28.24 2.45 0.78 8.25 14.66
1392 33.01 0.01 0.30 24.92 2.73 0.95 9.55 11.70
1393 33.57 0.05 0.18 21.41 2.77 0.21 19.36 12.20
1394 23.37 0.02 0.21 30.87 1.56 0.18 21.08 12.31
0e5e 36.99 0.07 0.74 18.21 3.48 0.62 10.94 15.89
(Mean)
Oladei JS 4 Jgase m adgi duo 3 =Y Joda aold!
Continue of table 3- Percentage of each product's production to total production
J PNEERY Seboiiad S o EronS o
Year Red Meat White meat Milk Egg Honey
1383 1.66 1.32 7.48 0.31 0.05
1384 1.53 1.07 7.65 0.30 0.05
1385 1.44 1.40 8.01 0.27 0.05
1386 1.64 2.48 9.62 0.30 0.08
1387 1.97 3.28 11.22 0.40 0.10
1388 1.49 2.01 8.55 0.31 0.08
1389 1.49 2.04 8.35 0.35 0.09
1390 1.82 2.83 10.46 0.40 0.10
1391 1.69 2.84 9.94 0.53 0.13
1392 1.84 3.23 11.13 0.47 0.16
1393 1.14 2.05 6.57 0.36 0.13
1394 1.14 2.06 6.75 0.35 0.11
Ol
(Mean) 1.57 2.22 8.81 0.36 0.10

5800 (gladidly 1xiie
Source: Research findings
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Table 4- Consumption share of food items to total consumption

Jlo oS Er (0 Sedgd Oligs SWofyy  Cbupm Ologe
Year Wheat Rice Potato Sugar Beans Vegetable Vegetable Fruits
oil

1383 49.20 9.42 141 9.29 4.67 0.30 5.18 10.22
1384 46.51 10.09 1.60 10.18 4.20 0.36 6.52 10.34
1385 43.40 12.27 0.77 10.13 5.49 0.36 4.65 12.26
1386 38.66 12.09 0.52 12.47 5.79 0.41 4.24 14.86
1387 36.58 13.43 1.75 10.48 2.88 1.09 10.00 6.83
1388 37.42 11.03 0.46 15.68 2.34 0.68 8.07 8.05
1389 41.11 11.24 0.25 16.69 2.61 0.28 6.09 10
1390 33.44 11.23 0.27 17.11 1.63 1.20 10.27 9.99
1391 36.85 11.35 0.30 13.69 2.58 0.73 8.67 11.42
1392 38.33 12.01 0.29 10.79 2.83 0.87 9.91 9
1393 38.18 15.43 0.18 11.20 2.86 0.20 9.98 12.28
1394 37.90 18.34 0.21 11.60 1.65 0.17 10.03 10.18
oSl 39.79 12.31 0.67 12.42 3.29 0.55 7.80 10.43
(Mean)

S5 Bpan 4y ()98 oY) B o i —€ Jga ol
Continue of Table 4- Consumption share of food items to total consumption

Jo epcudy  wheCads e e e
Year Red Meat  White meat Milk Egg Honey
1383 1.15 1.32 7.48 0.31 0.05
1384 1.13 1.07 7.65 0.30 0.05
1385 0.94 1.40 8.01 0.27 0.05
1386 1.16 1.76 9.62 0.30 0.08
1387 1.71 2.84 11.22 0.40 0.10
1388 1.21 1.63 8.55 0.31 0.08
1389 1.24 1.70 8.35 0.35 0.09
1390 1.53 2.37 10.46 0.40 0.10
1391 1.42 2.39 9.94 0.53 0.13
1392 1.53 2.68 11.13 0.47 0.16
1393 0.94 1.69 6.57 0.36 0.13
1394 0.97 1.74 6.75 0.35 0.11

" 1.24 1.79 881 036 0.0
Mean

5800 (gladidly 1xiie
Source: Research findings
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Figure 1- The trend of self-sufficiency index
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Table 5- Variable values and food security index based on the first scenario

Juw X1 X2 X3 X4 X5 X6 T
Year FSI
1383 1.624446 0.065908 1 1.127062 0563051 0517122  1/044
1384 1510587 -0.07009 0.945971 1.263963 053209 0.482904  0/908
1385 1436975 -0.04873 128636 1.479856 0.72715 0.441349  0/983
1386 1575241 0.09622 1050432 1.309101 0591951 0.472648 1/101
1387 1580947 0.003622 0.43378 1.109069 0.238578 0.446714  0/933
1388  1.626448 0.028781 0.719674 1.122769 0.40241  0.46557  1/011
1389 1.698326 0.044193 0.868924 1.247502 0.487937 0.460911  1/102
1390 1.634348 -0.03767 0.655719 1.121011 0.36576  0.42863  0/971
1391 1.713816 0.048624 0.749601 1.206775 0.419559 0.438981  1/108
1392 1.726548 0.007429 0.70123 1.109853 0.39184 0.423897  1/069
1393 1626345 -0.05804 0988679 1.61998 0.556563 0.38688  1/087
1394 1505537 -0.01894 0.946336 1.812438 0532298 0.367453 1/138
05k 16 0.004 0.85 1.28 0.48 0.43 1.03
Mean

Source: Resreach findings
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Table 6- Variable values and food security index based on the second scenario

Ju X1 X2 X3 X4 X5 X6 T
Year FSI
1383  1.48319 0.065908 1 1.127062 0.563051 0517122 0.968
1384 1.379232 -0.07009 0.945971 1.263963 0.53209 0.482904  0.845
1385 1.312021 -0.04873 1.28636 1.479856 0.72715 0.441349  0.920
1386 1.438264 0.09622 1.050432 1.309101 0.591951 0.472648  1.023
1387 1.443474 0.003622 0.43378 1.109069 0.238578 0.446714  0.860
1388 1.485018 0.028781 0.719674 1.122769 0.40241  0.46557  0.935
1389 1.550646 0.044193 0.868924 1.247502 0.487937 0.460911 1.020
1390 1.492231 -0.03767 0.655719 1.121011 0.36576  0.42863  0.897
1391 1.564789 0.048624 0.749601 1.206775 0.419559 0.438981 1.024
1392 1.576413 0.007429 070123 1.109853 0.39184 0.423897  0.987
1393 1.484923 -0.05804 0.988679 1.61998 0.556563 0.38688  1.013
1394 1.456795 -0.01894 0.946336 1.812438 0.532298 0.367453  1.062
oSk g 0.004 0.85 1.28 0.47 0.43

Mean 0.96

Source: Resreach findings
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Figure 3- The Food Security Index Trend based on the second scenario
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Table 1- Introduction of the studied variables
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Table 2- Questions raised for 4 marketing mixes
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Table 3- Describtion of the research variables
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Variable description Average S.D Min Max
(Freqh) acis )3 Sl sy % Sluly dlas Lawgte 2.814 173 0.25 7
Average number of dairy buying sessions per week
(L80) 2 4> (2T 03 sy ol 4532 10844 0 100
Time elapsed since last purchase session
(Number) yols 4,5 asb> )5 o0 d-)l.lg')i &Y gas dlia 3077 1.899 1 14
The number of products purchased in the current purchase
ol 5 2 6B 6 e 2.034 0.851 1 3
The effect of kaleh brand loyalty on selection
] oSy X 2 608y 20 Ol 2.146 0.779 1 3
The effect of pegah brand loyalty on selection
The effect of razavi brand loyalty on selection
‘—’l"”l » )’iL“’ Ly d)bléﬁ )‘Sl’ ul)“’ ) 2.352 0.763 1 3
The effect of other brand loyalty on selection
(Quanh)u s Luwgie 30 18 260 0143 28
Average purchase quantities
I8 8 sl Sl slaaal 5 asls 0.7 0141  0.333 1
Total marketing mix index for kaleh brand
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Total marketing mix index for pegah brand
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Total marketing mix index for razavi brand
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Total marketing mix index for other brand
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Table 4- The results of multicollinearity test according to VIF stat.

e pU VIF
Variable description
(Fregh) awas ;5 olad b8 cluds sl buwgie 1.94
Average number of dairy buying sessions per week
(Lag) &5 axby op 3T 5l odds gy floj 1.69
Time elapsed since last purchase session
(Number) yols 1 3 asby )3 o gyl 3 &Y guae dlass 3.06
The number of products purchased in the current purchase
(Quanh).y, 5 Lwgie yolée 2.99
Average purchase quantities
A 25y sl byl ol JS jasls 4.41
Total marketing mix index for kaleh brand
ol 25 sl i slaaiseal S a5l 425
Total marketing mix index for pegah brand
S92y By Sy Gbylib gbasal JS jasls 8.1
Total marketing mix index for razavi brand
4.63

Total marketing mix index for other brand
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Table 5- The effect of variables on the probability of purchasing branded products using the binary logit model

% ] 0 Wy Sy Ny iy plw
Variable Kaleh brand Pegah brand Razavi brand Other brand
Coefficient Elasticity Coefficient Elasticity Coefficient Elasticity Coefficient Elasticity
Fregh 0.022 0.005 0.098 0.025 -0.244*** -0.037 -0.022 -0.003
Lag -0.72%** -0.016 -0.084** -0.021 -0.263* -0.04 0.160%** 0.024
Number 0.240%** 0.053 0.360* 0.09 0.856* 0.133 0.057 0.009
Quanh -0.025 -0.006 -0.04 -0.01 -0.350** -0.053 0.268 0.04
Diloyalty 3.033* 0.631 3.185* 0.645 3.413* 0.61 2.535* 0.397
D,loyalty 2.501* 0.551 2.033* 0.459 1.601* 0.28 1.545% 0.191
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Source: Research findings (* significant at 1% level, * significant at 5%, and *** significant at 10% level)
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Table 7- The Effect of Total Marketing Mixes Using Multivariate Logit Model
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branded products. The results of Multivariate Logit on the impact of marketing mix on the simultaneous
purchase of Kaleh, Pegah, Razavi and other brands showed that taking into account the total marketing mix,
there is a bilateral complementary relationship between Kaleh and Razavi brands. Moreover, between Kaleh and
Pegah, Pegah and Razavi, other brands and Kaleh, and other brands and Pegah there is a mutually
complementary relationships. Indeed, when companies generally use these marketing tools, they can increase
the demand for their products. Simple effects for marketing mixes for Kaleh, Razavi, and other brands indicate
that with the increasing use of marketing mixes for each brand's products, the likelihood of buying products from

the company increases.

Keywords: Dairy industry, Marketing mix, Multivariate logit, Simultaneous buying
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Introduction: The dairy industry is one of the main subsectors of Iran's food and beverage industries, since
dairy consumption is essential for people's health and dairy consumption reduces health concerns about the
spread of diseases such as osteoporosis and Diabetes intensifies. According to the World Food Organization
(FAO) in 2014, per capita milk consumption in Iran is about 66.12 kilograms per year, which is a very low
comparing to the global average. The global average per capita consumption of milk is 150 kg and Iran's per
capita consumption is about one third of the global average per capita consumption of milk. For two main
reasons, it can be argued that dairy buyers prefer brand names to not-so-famous brands. First, they are not
familiar with the classification of products of unknown brands. Secondly, the disadvantages of dairy products
create many health problems for shoppers. Hence, the brand is a capital for dairy companies because customer
experiences from these products can help reduce the uncertainty and perceived risk associated with new
products. Therefore, the brand image is decisive for better acceptance of products. The main goal of this study is
to examine the effects of simultaneous purchases of various dairy products in Mashhad. The importance of this
research is that dairy producers gain a higher profitability from various products by knowing the key factors
affecting the simultaneous purchase of their own brand products, while respecting consumers and meeting their
basic needs. Another goal of the study is to determine the effect of the total marketing mix on the probability of
simultaneous purchases of dairy products from Kaleh, Pegah and Razavi brands (ie, checking the complementary
and substitute relationship between brands).

Materials and Methods: The statistical population in this study is dairy consumers in Mashhad, which
simultaneously and individually buy dairy products from major brands including Kaleh, Pegah, and Razavi.
Simultaneous purchases mean that consumers buy their products at the same time at a single purchase. For
example, at a purchase meeting, consumers buy Pegah milk, Kaleh Doogh and Razavi yoghurt. In this research,
the interactions and simultaneous purchases of the dairy brands associated with marketing mixes and the brand
loyalty effect, the time elapsed since the last purchase meeting, the average purchase price, the number of
products purchased in the current session and the number of dairy purchases on the probability of buying each
brand per week is reviewed.

In this study, stratified random sampling method is used and the categories considered in this study are
divided into five categories according to the levels of stability and development in Mashhad. Finally, the
questionnaires were completed randomly by visiting the supermarkets and hypermarkets in Mashhad. For
summarizing and analyzing the data extracted from questionnaires and estimating regression models, Statal4
software was used. In this study, the Multivariate Logit and Multivariate Probite Models (MVL and MVP) have
been used to achieve the research objectives. For those consumers who buy at the same time (or multiple
choices), these types of models are more realistic than multinomial Logit and Probit models (MNL and MNP).

Results and Discussion: The results of the calculations showed that the time elapsed since the last session of
the purchase for all brands is significant. The effect of this variable on the probability of purchasing Kaleh,
Pegah and Razavi brand products is negative, ie, the more time elapsed since the last shopping session, the
chances of buying Kaleh, Pegah, and Razavi brand products will be reduced. The variable number of products
purchased in the present session has been positive and significant for the likes of Kaleh, Pegah and Razavi
brands, but it is not significant for other brands. In other words, the higher the number of products purchased, the
greater the likelihood that the customer will buy the products of Kalhe, Pegah and Razavi. The loyalty variable
also has a positive and significant effect on the likelihood of purchasing the products of Kaleh, Pegah, Razavi
and other brands. That is, the more buyers are more loyal to a brand, the more likely they are to buy their
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producing major food products during the studied period.

Conclusions: The detailed food security index in the province provides the following suggestions to improve
the food security situation:

1- According to a survey conducted in the country, the unemployment rate of Kermanshah province
according to the statistical center of Iran in the autumn of 2017 was 25.6%, which has the highest unemployment
rate in the country. According to the self-sufficiency index of Kermanshah province, in all years this province
has self-sufficiency in agricultural production and have no problem, but the problem of unemployment and
consequently the low-income level of citizens causes the reduction in food security. Therefore, the
implementation of policies to improve the province's employment status will consequently lead to improving
food security.

2- Although Kermanshah Province has been in a favorable position in terms of self-sufficiency index of
agricultural production; by developing the mechanized and modern agriculture of this province, it is possible to
develop production and employment as well as to export agricultural products to other provinces, And even other
countries of the region.

3- In the field of agricultural production in Kermanshah province, the necessity of adding conversion
industries is felt because in this province, mainly, agricultural products are used raw and are not used
industrially. On the other hand, Conversion industries will promote the value added of primary products and
ultimately lead to improving food security.

Keywords: Food security, FSI index, Kermanshah province, Self-sufficiency index
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Introduction: The most comprehensive definition of food security, defined in 1996 World Food Summit, as
follows: “Food security exists when all people, at all times, have physical and economic access to sufficient,
Safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life”. Food
Availability: The availability of sufficient quantities of food of appropriate quality, supplied through domestic
production or imports (including food aid). Food Access: Access by individuals to adequate resources
(entitlements) for acquiring appropriate foods for a nutritious diet. Entitlements are defined as the set of all
commodity bundles over which a person can establish command given the legal, political, economic and social
arrangements of the community in which they live (including traditional rights such as access to common
resources).

Utilization: Utilization of food through adequate diet, clean water, sanitation, and healthcare to reach a state
of nutritional well-being where all Physiological needs are met. This brings out the importance of non-food
inputs in food security.

Stability: To be food secure, a population, household or individual must have access to adequate food at all
times. They should not risk losing access to food as a consequence of sudden shocks (e.g. an economic or
climatic crisis) or cyclical events (e.g. seasonal food insecurity). The concept of stability can, therefore, refer to
both the availability and access dimensions of food security.

Materials and Methods: The complexity of food security estimation is beyond its definition and analysis.
The indices such as the ratio of food supply per capita to required food, self-sufficiency, changes in production
and consumption that shows sustainability in supply are usually used at global and national levels. This study
used an index, which is satisfactory to estimate food security in Kermanshah Province, by considering an
important part of the factors effective in food security. The index was offered by IFAD and it was calculated as
follows:

- el exr] s
FSI = 0/77 % [{{1 X (1 +X,)"|+0/23 x[X,4 1TX0

In the above relation:

xl is the daily calories supply per capita in proportion to the required calories,

X2 is the annual growth rate of daily energy supply per capita,

x3 is food products production index,

x4 is self-sufficiency index,

x5 is production changes,

And x6 is consumption changes.

The first relation of this equation shows food security on the side of supply and demand (production and
import) and the second relation shows it on the side of production. Means of the weight of two expressions, i.e.
food consumption security with a coefficient of 0.77 and food production security with a coefficient of 0.23,
shows food security index. Therefore, both the overall foodstuff supply and internal production role should be
considered for a correct estimation of food security condition. Of course, further weight is considered for the first
relation because supply provision in the first place is important - even through importing.

Results and Discussion: In this study, the food security of Kermanshah province has been assessed by using
the FSI index. The results of calculations during the years 2004-2015 showed that the average of food security
index, taking into account the 2100 calories standard, indicated the existence of food security in Kermanshah
province, and considering the standard of 2300 calories, there was evidence of a lack in the food security of
Kermanshah province. Another result of this study was that Kermanshah province has been self-sufficient in

1, 2 and 3- Assistant Professors and Master Graduated of Economics Department, Razi University, Kermanshah,
Respectively
(*- Corresponding Author Email: Naeimshokri@gmail.com)



Journal of Agricultural Economics and Development Vol 32, No 1, 2018

more than two definitive routing algorithms and parallel universes.

Conclusions: Considering the evidence and research findings, based on the problem-solving time of VRP
and the significance of costs, the Tehran municipality can apply the designed model based on parallel algorithm
solving methods to improve the poultry meat transportation network. So if all markets in a comprehensive
system declare their demand, then distribution of chicken meet can be optimized. It is recommended to create an
intelligent system for recording and tracking market orders, for better implementation of the desired transport
pattern.

Keywords: Parallel universes, Poultry meat, Routing, Tehran city
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Introduction: Transportation has long been a special place in the economy of Iran and has already had a
special position in economic, production and services systems. According to the Central Bank of Iran’s statistics,
about 13.6 percent of the national income of the country is related to the transport and warehousing sector and
about 9 percent of it, belongs to the transport sector. In the past decade, with an average growth of 14.5%, the
share of transportation sector has been one of the most important components of economic growth. However,
long-standing issues such as the lack of utilization of all fleet capacity and lack of knowledge about optimal
distribution routes have caused overhead transportation costs to be off sized by the profits of company’s
activities in the distribution sector as well as by manufacturers. Hence, researchers have always sought solutions
to improve the transportation routes and eliminate these additional costs.

One of the most important issues in the field of transportation, which is highly considered, is the Vehicle
Routing Problem (VRP) issue. The most prominent types of VRP issues is, the carrying goods problem which is
limited by the goods delivery time. This issue is very common in carrying perishable goods. The most vital issue
in carrying perishable goods such as protein products, is to maintain its quality along the route, which is
important in addition to the economic overview in terms of maintaining food safety. Tehran with population
around 8293140, is one of the populated city among 25 cities in the world, which has got most important role to
study in this issue.

The major part of the protein which is consumed by the citizens of Tehran is poultry meat. In Tehran, about
10% of the physical distribution of poultry meat is made by the grocery section of municipality of Tehran. It is
distributed through 141 retail markets, which are supplied by two central warehouses. Accordingly, in the
present study, with an examination of the existing transport structure, we will present an optimal pattern for
distributing daily chicken meat in Tehran's retail markets.

Materials and Methods: The VRP refers to a set of issues in which a number of vehicles concentrated in
one or more locations should go to a set of customers, each with a specific demand, to provide a service. For the
VRP issue, a variety of different constraints are presented. But the limited-capacity vehicle routing (CVRP) is a
major example of vehicle routing, in which all customers have the same delivery limited area and specified
demand. In the above question, the goal is to minimize the linear composition of the number of paths, the length
of the routes or the travel time, so that more convenient and less costly customer service can be provided.

In order to solve the transport problem, two parallel world algorithms and a definite algorithm is used. Then,
the algorithms are compared. For this purpose, according to the data of the year 92 of the chicken distribution
network in Tehran, a model was made by considering two chicken distribution depots as well as 141 poultry
meat market.

Results and Discussion: The comparison of the answer to the meta-exploratory algorithm is used, and the
answer from the definitive methods indicates that the solutions provided by definite methods are superior to the
proposed meta-exploratory algorithm and this excellence has come at the expense of using more time. Increasing
the execution time of the meta-exploratory algorithm results in the closeness of the solution of the algorithm to
the results of definite algorithms. Also, the results showed that the best answer based on definite algorithms was
40231.6 million Rials, which after 36,000 seconds this answer was obtained and during different times, this
answer has dramatically improved. Through the algorithm of parallel universes, although the optimal answer is
different from the optimal solution of definitive methods (There is only 5.26% difference in results), at the
beginning of the problem solution, almost the optimal answer has been obtained, and the longer solving time has
not changed much in cost reduction. In addition, by comparing the results of the existing conditions and the
optimal transport model, it can be seen that, transportation costs in existing conditions are 2.33 and 2.14 times
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satisfaction of installing flowmeter on their wells.

Conclusion: theory of Values, Beliefs, and Norms could be applied to address compulsory water
management behaviors by farmers. In fact, government could persuade farmers to accept compulsory water
management strategies more willingly if it can change farmers’ attitudes and beliefs concerning environmental
crisis. According to the result, farmers’ attitude towards water conservation has the highest effect on satisfaction
followed by contextual factors of income and education. The findings revealed that lack of extension training on
how to manage water more efficiently in the region is obvious. The findings of this study reveal that if
government and policymakers prefer that farmers install flowmeter on their wells voluntarily even though it is
compulsory, then they should invest more on changing farmers’ attitudes and beliefs towards water and
environmental crisis through developing more extensive training programs in this regard. The results indicated
that extension programs could have significant direct and indirect effect on farmers satisfaction and behavior.
Therefore, it is suggested that different extension programs to be developed to affect farmers’ attitudes and
beliefs regarding water conservation as the result shows the importance of attitude on farmers’ behavior towards
water management.

Keywords: Environmental behavior, Farmers satisfaction, Intelligent flow meter, Theory of Values Beliefs
Norms, Underground water conservation
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Introduction: Agriculture sector is the main consumer of water in Iran. According to statistics, global
dependency of agriculture sector to underground water is 37.5% while in the Middle East the rate is 46.2% but in
Iran, this amount exceeds 62%. This statistic indicates that underground water consumption by agriculture sector
in Iran is much higher in comparison with other parts of the world bringing up more challenges to the country.
As a result, the Iranian government has long tried to apply diverse strategies to conserve agricultural water by the
sector. One of these strategies which has recently been executed by the government, is installing intelligent
flowmeter on agricultural wells. Accordingly, farmers are forced to use this strategy to consume less water,
thereby, managing underground water more efficiently. Notwithstanding the different extension programs
applied by the government to encourage farmers to accept this new strategy more satisfactorily, farmers are not
satisfied by the strategy causing them to resist against installation of flowmeter on their agricultural wells.
Although compulsory, if government could encourage farmers to use this strategy more willingly, they will
conduct a better behavior towards water conservation. Therefore, studying why farmers are not satisfied by this
strategy of water management is of critical importance to policy makers and practitioners. To that end, the main
purpose of this research was to investigate factors affecting farmers’ satisfaction from installing intelligent
flowmeter on their agricultural well applying theory of Values, Beliefs, and Norms. The theory has been applied
by many scholars to investigate environmental conservation behaviors but all of them have addressed voluntary
behaviors. We wanted to know whether it could be applied to study compulsory behaviors as well.

Materials and Methods: This cross-sectional survey research was conducted in Mahidasht county,
Kermanshah province, Iran. According to the statistics, there are currently 352 intelligent flowmeters installed on
the agricultural wells in the region irrigating more than 8000 hectares of agricultural lands. Using stratified
random sampling technique, 120 farmers were chosen. Data were gathered during spring and summer of 2016
through a questionnaire validity of which was confirmed by faculty members and experts of agricultural
extension and irrigation. The reliability of the questionnaire was confirmed applying Cronbach’s alpha
coefficient analysis. Data were analyzed applying AMOS software. We used path analysis technique to address
research objectives.

Results and Discussion: Main results indicated that farmers are satisfied with an average level from
installing the intelligent flowmeter on their wells. Most farmers have not been trained by the government on how
to use the intelligent flowmeter efficiently. Furthermore, farmers mentioned that they have not been supported by
the government after installation of the flowmeter. Most respondents mentioned that it is not fair to force farmers
to install flowmeter on their wells as they cannot afford it. Also, they believed that this strategy does not
decrease water consumption by farmers and considered the strategy as an insufficient solution for water
management. Path analysis applying AMOS software showed that attitude towards water conservation, water
conservation value, attitude towards installation fairness, attitude towards installation usefulness, income,
subjective behavioral control, access to resources, education, and extension training afterward the installation,
have significant positive effect on farmers’ satisfaction. A surprising finding was the insignificant influence of
personal and social norms on farmers satisfaction which was against the theory of Values, Beliefs, Norms. The
main reason behind this finding was that the sample was almost homogenous in terms of their norms regarding
water conservation behavior. Therefore, this research cannot address whether farmers norms is influencing their
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agricultural credits to the field has been used. In other words, due to existing and available credits, we can plan
purposefully and reprogram to achieve higher levels of macro goals in agriculture in Kerman province

Conclusions: Based on the results, the credits allocated in 2014 which was made by law was not balanced.
Second, considering ideals, the allocation of available credits is not optimal. Comparing the six considered
ideals, all ideals, except the mechanization coefficient ideal which is higher in this situation, were lower;
therefore, the present allocation of credits is not optimal. Third, the ideals could be realized if there was a
convergent allocation in the agricultural credits (a convergence allocation means using more capacities and
potentials in more potent Townships). In other words, the capacities and capabilities of the agricultural activities
in these Townships have remained useless due to the lack of awareness and incorrect allocation of credits.

Therefore, these potentials can be used with the low cost in order to reduce regional inequality, and make a
convergence in the production and employment in Kerman province if a balanced budget and programs
agricultural credits related can be launched.

Keywords: Agricultural credit, Fuzzy AHP, Goal programming, Kerman, Optimization
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Introduction: Eliminating the deprivation of less developed areas has always been considered as a challenge
to the realization of economic and social justice in the country that was not realized due to various reasons such
as geographical isolation, imposed war and insecurities, inconsistencies and limiting factors of investment
security, and credits. The budget and credit law is one of the most important strategic tools to achieve the goals
of each country. Credits are the most important tools for tracking policies and priorities, programing, and
modifying activities. Therefore, the proper understanding of this tool and its principled application, as well as the
optimal allocation method, is very important. In general, the governments are attempting to allocate the
resources optimally and reduce inequalities through optimal programing. Accreditation is regarded as a strategic
tool for implementing the government's duties in the economy which can provide a competent and accountable
government and promote people's participation. The previous studies indicated that traditional budget allocation
patterns are not efficient and appropriate leading to inequality and widening gap between regions. Using
traditional accreditation patterns led to the acceleration of inappropriate allocation of spatial areas of population,
facilities, infrastructure and investment in Iran. Optimality and efficiency are considered as the most important
aspects of budgeting and accreditation, which can improve the financial performance of the government,
decrease inequality and increase the level of development in the regions. In this regard, the researchers always
attempted to provide a scientific approach based on mathematical optimization methods for the optimal and
efficient allocation of financial and credit resources.

Materials and Methods: Goal programing approach was introduced by Charnes and Cooper (7). It was one
of the approaches to multi-objective decision-making problems classified as mathematical optimization
approaches with multiple targets. This model presented an optimal solution for optimizing the objective function
in accordance with the applied constraints based on decision-making atmosphere and developed constraints .

In this method, a certain number was determined for the goal and the related target function was categorized.
Finally, the answer minimizing the total weight of each target deviation than the goal determined for the same
target was searched. In order to optimize the appropriation of agricultural credits in Kerman province, a goal
planning model was designed and presented for achieving the goals. In this method, for each goal, a certain
number is assigned to the ideal, then the target function is formulated. Finally, a search result is obtained that the
total weight of the deviation of each goal is related to the ideal determined to minimize the same goal. The most
important macroeconomic, social and environmental goals including 6 indices: comparative advantage, labor
productivity, water productivity, land productivity, fertilizer productivity and mechanization coefficient,
respectively were considered for the model. Fuzzy AHP method was used to determine the coefficient of
importance of these indices in nine northern township of this province.

Results and Discussion: The results show that to achieve the common goals of different township of the
province, it is necessary to allocate more credits to all township, especially Rafsanjan, Sirjan, Shahrbabak,
Bardsir and Baft. The reason for such an outcome is the existence of capacity and potential of agriculture in
these township. In Kerman, considering the available capacity and potential in agriculture, it is not necessary to
use more credits. Thus, allocating credits to the county of Kerman is practically equal to carrying out the project
at a higher cost. Nonetheless, other township can certainly and potentially attract more funding at a lower cost. It
is worthwhile to say that to achieve the overall objectives of this study, goal programing models for reallocating

1, 2 and 4- Ph.D. Student, Professor and Assistant Professor of Agricultural Economics, Faculty of Agriculture, Shahid
Bahonar University of Kerman, Respectively

(*- Corresponding Author Email: hmehrabi@uk.ac.ir)

3- Associate Professor of Mathematics, Faculty of Mathematics, Shahid Bahonar University of Kerman

5- Assistant Professor of Management, Faculty of Management, University of Tehran



Journal of Agricultural Economics and Development Vol 32, No 1, 2018

recommendations are offered for optimal utilization of fertilizers containing Nitrate and improving health of
groundwater in cultivating rice as follows According to the factors effective on income and this variable that
cultivating rice could not afford life express of 77% of the surveyed people, public supportive, private and
insurance organizations should pay specific attention to this significant and important section. Revising
supportive policies of the supportive public and private organizations for rice cultivators can be effective so that
the policy making should have been lead into facilitate solving production and improving the farmers’ income
than subsidiary supports of fertilizers. Revising in owner share and share on transaction under the supervision
organs of agriculture are recommended. Of course income support and facilitating the sales of owner farmer can
avoid renting the farm. Applying natural fertilizers and being familiar with cultivating organic and healthy
products, have placed the rice cultivator in the level of minimum usage of chemical fertilizer as well as nitrate
entrance into groundwater. Therefore, promoting, advertising and encouraging farmers to cultivate organic can
be a strategy accompanied with financial and security incentive and finally, it is recommended to design and
perform efficient policy making of water market in Mazandaran province to approach the real price of water.

Keywords: Fertilizer, Generalized ordered logit, Mazandaran, Proportionate probability partial, Water
resources
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Introduction: In today’s traditional agriculture and trade, it may not be possible to increase yields per
hectare without applying some types of chemical fertilizers and pesticides. By producing 950 thousand tons of
rice Mazandaran province supplies 42% of rice of the country. In the internal and external studies, it has been
dealt with the study of entering nitrate into water technically. According to the destructive effects of nitrogen
water-soluble on health and to the fact that Mazandaran province is the main producer of rice in Iran and
applying the fertilizers containing nitrate is common in rice cultivation; the purpose of this study was to examine
the effective factors on the entrance of nitrate into groundwater in cultivating rice in Sari. The aim of the present
study is also to examine the effective factors on absorption pure nitrogen in the water used to cultivate rice.

Materials and Methods: The dependent variable in this study indicates the amount of pure nitrogen used
water by i th farmer that has been divided into three categories. Calculating the dependent variable is such that
the total amount of urea consumed by farmer is obtained by interview with farmers, the dependent variable of the
amount of Nitrate pollution used groundwater was divided into three classes of low, medium and high.
Considering such studies and the nature of dependent variable of the present study, that is as ordered discrete, the
best model to respond the research objective is to use logit ordered pattern, but if the parallel regression
assumption has not been considered, the advanced generalized ordered logit pattern should be used. In
generalized ordered logit, the estimating parameters of independent variables that have rejected the assumption
of parallel regression, cannot be same for different groups or levels. In other words, each level not only has
separate intercept but also different coefficients. In order to select the samples, simple random sampling method
has been used. Data used in this section has been collected by survey research method in 2015 for Sari. In order
to determine the sample size, a pre-study has been conducted based on Cochran relation. The sample size of
farmers’ was set at 98 farmers but finally 106 questionnaires were completed. Estimating the model and their
results were conducted through Stata v.12 software.

Results and Discussion: According to the results, the dependent variable has been divided into three groups.
About 43% of rice producers are the farms who used a moderate amount of nitrate into water, but 64% of them
used medium and high amount of nitrate pollution that should be noticed. The results of parallel regression test
for individual independent variables showed that among 17 independent variables, seven variables have been
violated the condition of parallel regression. Therefore, the generalized ordered logit model was used. The
variable income that has not been violated the assumption of parallel regression, has the coefficient of 0.83 in the
first and second groups, that has been significant at the level of 10%. It means that, by increasing the level of
farmers’ income and stability of other conditions, the possibility that the farmer will be in the group with more
pollution will increase. As expected, the significant variable such as applying animal fertilizer, paying water
expenses and agreement with omitting subsidy have negative and significant effect on the amount of nitrate used
water. In other words, by increase in each variable, the possibility of placing farmers in the group of more
pollution decreases. If farmers’ income increases as one unit, the possibility of placing the farmer in the group of
low pollution decreases 0.2 unit and placing in the group of high pollution increases 0.17 unit. Being familiar
with cultivating organic production will increases the possibility of placing the farmer in the group of low
pollution in 0.55 unit, while the possibility of placing in the group with high pollution increase in less amount.
On the other hand, the more positive attitude in rice cultivator towards supportive and public organization, the
possibility of their placing in the group of low pollution of Nitrate decreases 0.13 units and the possibility of
their placement in the group of high pollution on Nitrate increases 0.11 units.

Conclusions: Based on the obtained results and coefficient for every level of dependent variable, entrance of
Nitrate in to groundwater in cultivating rice in Sari and interpreting the final effects of significant variables, the
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variables, it should consider a good strategy to hedge these contracts. The option is a good tool for risk
management, but it is also associated with risks. In volatile markets where volatility is high, the value of options
is changing rapidly. Therefore, risk managers should regularly review the value of an option and thoughtful
strategies to update these changes, because perhaps once-profitable option other time is extremely unprofitable.

Keywords: Binomial model, Greeks, Mercantile exchange, Option, Premium
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Introduction: The use of new financial instruments, and specifically option contracts, as a tool for risk
management and create profitability, can help to boom exchanges and reduce the problems of the agricultural
sector. Given the increasing population and the growing need for animal protein, the fluctuation in prices of
these products can have a significant impact on the food security of individuals. The fluctuation of the prices of
production inputs, including soybean meal and corn, can lead to fluctuations in the price of meat. The Iran
Mercantile Exchange can play a major role in eliminating concerns and concerns of market participants for
strategic agricultural products, including soybean meal and corn, using derivatives such as futures contracts and
options. The trend of development of commodity exchanges in the world suggests that the emergence and
development of these markets activities in the field of economy, seeks to dispel some of the economic needs and
in many cases, eliminate some of the bottlenecks and barriers in the commodity market. The trend of
development of commodity exchanges in the world suggests that the emergence and development of these
markets activities in the field of economy, seeks to dispel some of the economic needs and in many cases,
eliminate some of the bottlenecks and barriers in the commodity market. Option contracts is one of derivatives in
commodity exchange that can have effective roll in agricultural market for overcome the problems of traditional
market and reduce the risk of investors in this market. According to population, growth and increasing demand
for Chicken meat and eggs, soybean meal and maize prices volatility may be fluctuating prices for white meat
and egg. According to this, the aim of this study is determine the price of Asian option and Sensitivity
parameters.

Materials and Methods: Among quantitative methods to calculate derivatives and risk sensitivity
parameters of an option, binomial tree model is frequently used. Arithmetic and Geometric Asian option with
fixed and floating expiration prices were calculated using the binomial tree model for soybean meal and maize.
Moreover, the sensitivity of an option's price to changes (Change in the price of the underlying asset, Delta, price
volatility, time until maturity and risk-free interest rate) measured by using sensitive parameters and the impact
has been obtained. Required information includes historical data on the weekly prices of soybean meal and corn
in the years 2007-16.

Results and Discussion: The results indicate that an Asian option is cheaper than a European simple option.
Increase in asset prices, increase in asset price volatility and increases risk-free interest rate, increase the price of
call option. By reducing the remaining time to maturity (T), with other factors constant, the value of an option is
reduced. The hedge ratio for soybean meal is equal to 0.69 and 0.81 for corn, which means that in order to
reduce the income fluctuations due to changes in the price of soybean and corn, 69 and 81 percent of the
products must be sold in future and option markets. Two methods of Monte Carlo simulation and binomial tree
model were used to determine the price of Asian option whit fixed strike for soybean meal and corn were 12.5
and 9.2, respectively. The results indicate that the control variate in variance reduction Monte-Carlo simulation
method has a very good performance and significantly reduced the variance. Increase in asset prices, increase in
asset price volatility and increases risk-free interest rate, increase the price of call option.

Conclusions: In general, it can be said that to adopt a proper position in an option, is necessary to consider
all the variables affecting the price. In addition, according to the sensitivity of an option to each of these
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