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Table 1- List of indicators for assessment of agricultural and natural resources sustainability
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Environmental sustainability Social sustainability Economic sustainability
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Water salinity Groundwater level Health indicator Insurance percentage
«SBJ]::.\LA d]c\ib‘dfgé‘)lv\..o)a Wp—flf @i P.,\lf.\)ﬂo.c
Soil organic matter  Percentage of greenhouse land Population density Irrigated wheat yield
u».:] oasls d)l,\..gj .\ni)lf b s albls)l jasls d)[ﬁ] dlaidl ol
Fallow indicator Efficient irrigation systems Connection indicator Economic efficiency of irrigation
AL by Loy $3lS Ol G pmo (il $lgul £ bl oS lie £
Vegetation cover  Agricultural water use indicator Literacy rate Economic participation rate
Pl sl sl o Bpan jadld ep sl Osel e o po
Grazing indicator Indicator of pesticides use Extension activities Mechanization level
wls cble lord 395 Bpan adls S59kiS sl glas oluss $329LaS (e il

Nitrate concentration Indicator of fertilizer use

Agricultural employment

Number of agricultural cooperatives

Agricultural land per capita
bl g5y Sk
Conservation tillage

Siogkas Jlzsl

&9lis pelis)ls SiysbiS s s sl
Agricultural expert Number of agro-processing ilndustries
Snderle
Immigration

Source: Research findings
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Table 2- Normal distance matrix for environmental indicators
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gid,@o

Sy . % s Tosk . X
e oW w ¢ 595 b ; I -
glaisls OGRS E TS e T sl o 9 ol e =37
15 &ly PL ] slows  Indicator of 399 ] : Ground
Percenta @ &' o Soi e ar : . Water Nitrate
; . oil ] esticides Agricultural  Efficient an . water
geof  Grazing Vegetation Fallow . Indicator of P teruse  irrigation salinity —concentration
greenhou indicator  cover indicator 2 9aN'C fertilizer use use wa 9 level
matter indicator system
se land
el 0.9426 0.9894 0.6859  0.1400 0.1956  0.9446 0.8761 0.7561 0.9958 0.9478 0.4582  0.8126
Azarshahr
O’::L 0.3412 0.6892 0.7166  0.4271 0.3394 0.9231 0.7481 0.5962 0.9984 1 0 0.6992
A):;r 0.9498 0.6947 0.4699 0.3284 0.1721 0.7622 0.9562 0.6829 0.7471  0.6275 0.8599  0.6047
bk 0.9405 0.7508 0.9099 0.4807 0.7309 0.9978 0.6571 0.1311 0.6888  0.3417 0.2035 0
Bostan Abad
B:r:;b 0.9823 0.9108 0.6987 0.6401 0.6876 0.9101 0.9707 0.7981 0.9477  0.9095 0.9686  0.8342
T;t;:iz 0.6075 0.8639 0.7739  0.4122 0.6703 0.9114 0.9544 0 0.6522  0.8773 0.9472  0.3699
J\;Tfa 1 0.1907  0.3961 0 0.5672  0.8688 0.9202 0.6597 0 0.4423 0.6700 1
gl 1 0.2170  0.8317 0.8302 0.6683  0.9912 0.8251 0.7319 0.9988  0.3638 0.7552  0.4156
Charoymaq
PO [RE:
e . 09666 0.8660 0.0205 0.5781 0.1448 0 0.9191 0.8714 0.8548  0.0686 0.3200  0.4094
Khoda Afarin
S;‘r:b 0.9868 0.8682  0.7107 0.5100 0.2195 0.8862 0.8061 0.7797 0.9197  0.4862 0.6021  0.2068
P 0.8770 0.2099 0.7717  0.5722 0.7087 1 1 0.5991 0.5698  0.7466 1 0.7145
Shabestar
A’;z;:;r 0.9456 0.9682  0.6219  0.2885 0.1711  0.9805 0.8191 0.7250 1 0.4532 0.6795  0.7501
= 0.9194 0 0 0.2798 0 0.5872 0.5188 0.8833 0.5737  0.0686 0.3682  0.4079
Kaleybar
el
e 0.8403 0.9654 0.6968  0.3022 0.8085  0.9152 0.9742 1 0.9469 0 0.7707  0.6543
Maragheh
M:r;nd 0.9951 0.3501 0.4802 0.0718 0.5589  0.9213 0.9112 0.4326 0.9546  0.6058 0.8149  0.8687
5L
M:Iekan 0.9198 1 0.8050  0.8579 0.7597  0.9751 0.9642 0.7967 0.9833  0.7899 0.9067  0.8094
M;L:r:eh 0.9233 0.5571 0.6701 0.8368 0.7211  0.9806 0.8426 0.7530 0.7759  0.6015 0.8878  0.7710
i 0.8017 0.4818 0.4696 0.4718 0.1024 0.7006 0.1062 0.3790 0.9973  0.1469 0.8315  0.2691
Varzeghan
;:“’Z 0 0.6567  0.7099  0.3033 1 0.7649 0 0.7352 0.9224  0.8429 0.7814  0.3717
29755 0.3804 0.9012 1 1 0.6055  0.9992 0.8037 0.6728 0.9039  0.3638 0.7653  0.4116
Hashtrood

Source: Research findings
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Table 3- The results of survey relation between pesticide and chemical fertilizer and nitrate concentration

Indicator of fertilizer use  Indicator of pesticides use
woipg ol j ol clale 0.1338 0.5489
Nitrate concentration in groundwater (0.5738) (0.0122)

The number in parentheses represent significance level

Source: Research findings
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Table 4- The results of survey relation between pesticide and chemical fertilizer and nitrate concentrations

Economic efficiency of irrigation (g, sl

bl 28 slaptis
Efficient irrigation system

0.3068
(0.1883)

The number in parentheses represent significance level

Source: Research findings
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Table 5- The weights of indicators of each dimension
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Groundwater level Health Indicator Insurance percentage
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0.087 NG _ 0.094 o2 55 0.154 st P 28s
Nitrate concentration Population Density Irrigated wheat yield
0.093 d)L:J." ,\.c’l)lf sl i 0.101 obls)l jasls 0188 d)L:.;l oladdl ol
Efficient irrigation systems Connection Indicator Economic efficiency of irrigation
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Source: Research findings
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Table 6- Classification counties of east Azerbaijan province in terms of social sustainability
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Table 7- Classification counties of east Azerbaijan province in terms of economic sustainability
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Table 8- Classification counties of east Azerbaijan province in terms of environmental sustainability
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Table 9- Classification counties of east Azerbaijan province in terms of total sustainability
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1- Maximum Likelihood Estimation (MLE)
2- Expectation Maximization (EM)

3- Gibbs Sampling Approach

4- Data Generating Process
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Figure 1- Efficiency of electricity consumption in the agricultural sector and at the national level
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Table 1- Results of unit root test

o pU ADF PP
Vﬁ;'r?]?e aylol laie  Jlisl oyl oyl lade o5
o905 Proballbility Y3 Jlis!
Test statistic value Test statistic ~ Probability

guant. guant. value

Lcpi -4.23 0.008 -10.93 0.00
LEI -2.97 0.043 -3.7 0.006
rgdpci -3.92 0.01 -3.95 0.016

Guins claaiil, is e
Source: Research findings
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Table 2- Results of Markov regime switching estimation for electricity consumption efficiency variable in agricultural sector

Ao w25y S w3y
Regime 0 Regime 1
o to bl Hlade o to ol lade
Coefficient t value Coefficient t value
Constant 4.13 21.3*** 4.29 22.2%**
AR-1 0.91 17 5%** 0.99 18.3***
AR-2 -0.07 -1.62 -0.17 -3.16***
MA-1 0.09 1.61 -0.27 -10.4%**
rGDPci 0.007 8.01***
Lcpi -0.41 -13.6%** ---
sigma 0.041 6.95%** 0.05 5.29%***
Chin2(4)
Linearity LR-test 26.64 A,F_f(cl'é;‘;“ 2.45[0.12]
[0.0001] '
. Chin2(2) Chin2(5)
Normality test 0.07 [0.96] Portmanteau test 8.15 [0.14]
w2 32 3 48,5 )8 Clialie slaw (61.22%) JL.30 (38.78%)_JL.19
Number of observation in each 30 years 19 years

regime

2oy ) 9B Ve o )d (61 gime iy Ay e s ok
*, *x *xk Significant level at 10%, 5% and 1%, respectively
G5 bl xie
Source: Research findings
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Table 3- Transition probability matrix

Regime 0,t Regime 1,t
Regime 0,t+1 0.62 0.58
Regime 1,t+1 0.37 0.41
5 B F‘S') )9 ja"""?"" 25 1.73

Average duration of each regime

305 (glaal, 1aiie
Source: Research findings
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Table 1- The studied variables

e s V:alriazbfg e e yes
Variable Unit Variable defining
type
:Demographic factors : Juzos Jolge
X1 Hlgls e ey S Hlels o3l sl
Family size Person Quantitative Household size
X2 EMpass pdaw Jl S Nl Gy s Jwnasss sl Jlo sluss
Education Year Quantitative The number of years of household head education
X3 S Jus S Sl sy
Age Year Quantitative Age of household head
X4 o V- 25 33 2 BL =S Pl Jlo Ve 5030 slas
The number of children Person Quantitative Th ber of le under 10 in famil
under 10 years e number of people under 10 years in family
B gylow b ol sl slass .. qe s .
% 0P Syler LIS _ I S Mol B ey sl
° The numb_er of'people with Person Quantitative The number of heart patients in family
specific diseases
Xs Olkellw slass ey S Hels aiellu ol,81 slass
The number of elderly Person Quantitative The number of elderly in family
Economic factors : ¢slaidl Jelgs
X7 AA])D C]aw ulay L§°5 )lyl> Cw yy yw mL.mL: .,\pi).)
Income level Tomans Quantitative Monthly income of household head
Xs Jxi 3 L;ms V=45 o=l
Job Qualitative Self Employment = 0, employee = 1
Xo (SF5Swe adlale _ S V=Vl o= b ol
Residential area Qualitative Down town = 0, uptown =1
Xu FENEERJON oles o5 e 55 5SS o
Price of Fish Tomans Quantitative The price of one kilogram of fish
Xu 308 CubgS Cansd obs =S Jo8 CuboS p)SohS Sy Cuad
Price of meat Tomans Quantitative Price of one kilogram of meat
X1 Ere CubS Cuid oleg =S e S5 PSS Ko Cund
Price of Chicken Tomans Quantitative Price of one kilogram of Chicken
0l Gpae b bye Cpllasl Jolge
Unfavorable factors associated with the fish consumption:
slael sl dBMe ) legwl sl (g gulacl pabs g g
Xia adglo b Lagye Jolgs _ i e g 033l
Factors related to taste Qualitative Odor and unpleasant taste, tiny bones, lack of family
interest...,
5 sord b by Jalse
b 4s o S Ontly CokS Vb Cosd (93 pis (955 (05> )2
Xia Factors related to the - - Unavailability, lack of diversity, high price, low
Qualitative i
access and ease of quality
preparation of aquatics
‘ , ) b Ol pae bl b slagde, b il pae
Gk oty b hiye Jelse S oS il St s
Xis Factors related to cooking - i - B A X )
methods Qualitative Lack of familiarity with ways to cook fish, lack of
skills in the purchase, difficult to clean and prepare
g Cudlige b ko olgs 5 ol 3l Glisebl pas oale clpdss (olss Sl (25T pas
X b3 e - S Py sl
Factors related to the health Qualitative Lack of knowledge about fish nutritional properties,

of aquatics

failing to ensure about the health and hygiene of fish
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Table 2- The mean of studied variables

Syl (ile

Sari’s mean

Mo (Sl

Mashhad’s mean

Pl
Variables
v oo Bras g_;L-s.\ Slass -
The frequency of fish consumption
X, Hlgls day
Family size
Education
Xs o
Age
X, JUo Ve pj0ldl sl
The number of children under 10 years
X 026 olow b olydl sl
The number of people with specific diseases
X OlJ;gJL» Sy
° The number of elderly
X7 ._\.ol)b éa.w
Income level
X Jus
Job
Residential area
Lo CuiigS Casd
X10 o 9SM
Price of Fish
Xu o8 g Cunid
Price of Meat
X2 &_)A b w
Price of Chicken
X Ao b bayo Jolge
1.
: Factors related to taste
Ol ang gp g (gwyiuod b lasye Jalse
X Factors related to access and ease of
preparation of aquatics
X &b slogin b by Jolse
Factors related to cooking methods
oo Ol ot 5 cutlige b Lo bl

Factors related to the health of aquatics

4.07 371
10.29 12.77
38 45
0.42 0.34
0.04 0.06
0.25 0.15
983224 1910870
14303 14718
28442 28475
5806 5829

Source: Research findings  s.iss sbeaisl sk

g Costo ,3L5 (alo Bpae p (SgSams dilato g Jlo Vo ;30,80
L basye Jolgs il L laipo Jolse (izman ilails I3 ine
= olesl cedls g cciliny L ko Jolse 5 b slo b,
I S e & s o sma sy iie i ale b
BT il il s alo odd asye bl ate la Sh
295 5 Ol 005 el 50 Olae BN bzl oy (SisSe |
Y gamo cpl Bpas 4 gl (S 3l (g pllo 3l lizab]
dilin 5 Jlo Ve g o3l sl il b el ms e ials |,
i o boype Ogllasls Joolse AalS pizmen 5 (S9Sume
Jloin) b (sl g, b baye Jelse 5 (il codls g cudlagy
oo Al (ple sty Bpas paw > eie bl (5855 )8

lagssl) lge gy osesl pbsl 5l Jobs @l
Sl Lol sl a8 55 (Wl 5 (plodinl) s iy
2ol @l & 48 e 105 ) osd 35l (slagSll )3 oy S ales
sbayiehl (55, 48 (Hre cpi el 0ad (SIS (F) Jo>
Al LSy Sl Gl slrog S (olod sl Cumdy
Sl S 5y Y o8 oyl 4 byye ol
O3S (0) Jgi 3 o s & ab 35l o)l g gedie (slajacd
loie 4 6yl yod y odel Cuwd 4 gols wll ol ors
JLw o3 ;o5 oly 8l sl s copuw (sl yunio o Jobw (sl ypid oaisles
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Table 3- Distribution results of the fish consumption frequency

(s1axs) (19l 43 (o yd) o Slglyd
Uhlo d)m K] The frequency (number) Relative frequency (percent)
Fish consumption Codes Mo S Mo S
Mashhad Sari Mashhad Sari
Syac pis 0 72 5 40 417
No Consumption
VLo 8 pae 62 40 34.45 33.33
Annual Consumption
Slalo Bpae 2 40 53 22,22 4417
Monthly Consumption
R Span 3 22 3.33 18.33
Weekly Consumption
Eyoze - 180 120 100 100
Total

Source: Research findings s claasl sl

sba)lpl 4l e 29 b5 (8) 5 (V) Joho @ls b 2l
2 e ol ool syl il ale 4 (gt (wyiwd (ol
Lol 03> olaidl 3gd 4 logg ool by jlgsls pl Slie doly
4 g ol goly cadie JBCil )0 aylgls cpl p3 bl e
GLS 3,8 Eam 01255 (8393 ¢(32,5 dgwiSed) ciliste (glmoguds
5 Al lie looged ()8 4 1035 (o b (e 5 355
4 S g9yl laylgls o1y i sole (pl B yas cub)j )
ol 025 i3l (caputie (sl ylgils
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Table 4- The results of the parallel regression test
(Statistics 32 ) g3- 5 o ,bo]

Ry
Tes: Mo Solw
Mashhad Sari
oy 22.21 28.72
Brant (0.61) (0.54)
o]y Cons 27.07 25.69
Likelihood ratio (0.85) (0.72)
Al 18.27 14.33
Wald (0.95) (0.62)

Probability levels in parentheses jsly, > Jlis! pew
Source: Research findings  s.iss sbeail sl
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R & S b il )3 Jelge ol (039 (oo ) Seeie o
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Caid Ly 090> U g pSggte o)l bl 4 (bolu) o)l
51 (g yid (ol i) (sigedie Sl & Cond g0l
33 dzsliy el IS5 Lo gl ol Gy o 5 yel ol
¥l odol Couwdy dbges pd canl osd o3l LS 15 (V) Jgi>
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Table 5- The results of ordered Logit model estimation

o Mo Syl
Variables Mashhad Sari
N e 011 0.06
Family size
e gl 0.02 0.06
Education
o -0.007 -0.07"
Age
o Ve pj50ldl sl 0.44° 0.83"
The number of children under 10 years
028 olow b olydl slaas )
The number of people with specific 0.10 2.38
diseases
Q‘J;&JL\J Sy 0.37 1.32"
The number of elderly
sl gl 0.0000074 0.0000023™
Income level
Jus 0.41 072
Job
s 131 0.72
Residential area
plo S -0.000029 -0.000051
Price of fish
o Cubgs Cuad 0.0000028 0.000071
Price of meat
e Cuds Cuosd 0.00021 0.00075
Price of Chicken
gl b bagye Jolge 043" -0.40
Factors related to taste
Ol ang Sgps g (gwyiuad b lasye Jalge
Factors related to access and ease of -0.21 -0.05
preparation of aquatics
&b slagty, b baye Jelye -0.49" 021
Factors related to cooking methods
obl cedlo g cudlige b basye Jolge -0.41* -0.59
Factors related to the health of aquatics
Jgl st 0.35 6.37
The first threshold
py> b 2.17 8.98
The Second threshold
Py ] 4.76 11.94

The Third threshold

Log likelihood = -157.11
Wald chi2 = 39.86
Prob>chi2 = 0.001 Prob> chi2 =0.002

Pseudo R?=0.14 Pseudo R?=0.19
*xk *kx *significant at 1, 5 and 10 % respectively % Ve 50 O gaw )3 45 dae iy 4 ¥ o FF FFF

Log likelihood = -118.62
Dl 2558 slaylne Wald chi2 = 36.46

Goodness of fit criteria

Source: Research findings oo (laasl :islo

INY Gl Bpan (e 09,5 53 ba)lgls (585 )15 Jles]
doog)S b 3 )lgls (58,5 )13 Jleinl Jlie )3 9 wb oo ialS
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Table 6- Marginal effects of the ordered Logit model estimation of Mashhadians’households

s No Yearly Monthly Weekly

Variables . . . .
Consumption Consumption Consumption Consumption
s -0.308 0.091 0.192 0.025
Residential area
N -0.104 0.031 0.065 0.008
The number of children under 10 years
el b Lo Jolpe 0.101 -0.029 -0.063 -0.008
Factors related to taste
&b lagis) L by Jelse 0.115 -0.034 -0.071 -0.009
Factors related to cooking methods

bl et g cudlig b ladpe Jolpe 0.098 -0.029 -0.061 -0.008

Factors related to the health of aquatics

Source: Research findings s claassl, sl
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Table 7- Marginal effects of the ordered Logit model estimation of Saris’ households

o
- No Yearly Monthly Weekly
Variables . . . .
Consumption Consumption Consumption Consumption
o 0.002 0.014 -0.008 -0.007
Age
N -0.021 -0.164 0.095 0.090
The number of children under 10 years
0P Silen b3l -0.186 -0.329 0.395 0.120
The number of people with specific diseases
ohielle sl -0.033 -0.263 0.152 0.145
The number of elderly
2ol -0.0000006 -0.000004 0.0000026 0.000003

Income level

Source Research findings s cbasl sl
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Table 1- The results of the tariff pass-through to prices of agricultural products in urban area

oe e lid 29 059, Clges 9 (5w 090 S g w3
Cereals Meat Dairy Oils and fats Fruits, vegetables Suger
and Pulses

Variables

The first scenario Jq! 4,k

Sl 0.195%** 0.005 0.158%*+ 1.19% 0.008 0.044
World price (0.044) (0.012) (0.025) (0.106) (0.019) (0.049)
35S N game 155 oy 0.261* -0.043 0.015 0.474% 0.035** 0.035*
Agri. Producer inflation (0.021) (0.028) (0.011) (0.045) (0.016) (0.021)
o e 0.016 0.035%* -0.002 -0.08L% 0.001 -0.021*
Local supply (0.017) (0.012) (0.003) (0.022) (0.007) (0.013)
ehadbaio 113 -0.15%%* 0.055%* -0.08g*** 0.091 % 0.044% -0.0460%**
Regional income (0.029) (0.024) (0.013) (0.036) (0.014) (0.018)
sy 0.021* 0.097*+ 0.081%%* 0.047 0.179%+ -0.008
Tariff (0.012) (0.016) (0.028) (0.029) (0.014) (0.058)
olinss 5 -0.031 -0.123%%* 0.018 0.221 %+ -0.001 0.003
Tariff*Distance (0.026) (0.028) (0.027) (0.044) (0.021) (0.054)
" (el ) 5.01e-08 -6.15¢-08 -2.406-07 -1.40e-06*** -2.45¢-08 -1.54e-07
(Tariff*Distance)’ (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
e Jl ooye 5,70 644 559 7,59 3.23%%x 5.63%*
Constant (0.754) (0.465) (0.351) (0.914) (0.265) (0.563)

The second scenario @43 g2 ,lw

Sl 0.198*** 0.009 0.150%* 1.28%* 0.044* 0.055
World price (0.041) (0.009) (0.024) (0.076) (0.017) (0.048)
gl N 155 g 0.259%** -0.007 0.017 0.489%*+ 0.025 0.037*
Agri. Producer inflation (0.019) (0.024) (0.010) (0.060) (0.016) (0.021)
o d e 0.020 0.044 -0.0008 -0.067*** 0.001 -0.020
Local supply (0.014) (0.029) (0.003) (0.017) (0.007) (0.013)
cehadbaio 1213 -0.15% 0.032 -0.092%% 0.097** 0.015 -0.048%**
Regional income (.028) (.020) (.012) (.043) (.014) (0.018)
dh e 0.023** 0.090%** 0.120%%* 0.154** 0.177% -0.006
Tariff (0.011) (0.009) (0.019) (0.073) (0.014) (0.040)
Lol 5 -0.031%* -0.061%** -0.025 -0.003 -0.038** -0.027
Tariff*Distance (0.014) (0.019) (0.020) (0.036) (0.014) (0.022)
"(alolisas ) 1.16e-07 -9.808-07*** -7.266-07 -3.90e-06* 1.60e-06*** 2.45¢-07
(TarifFDistance)? (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
e J) e 5.75%* 6.05%** 5.96%** -6.56% 3.82%% 582
Constant (0.634) (0.466) (0.245) (0.822) (0.274) (0.461)

W g )

(Wl so Hlme (sllad 35lyy J31> joolde g Cawl o) Y g do)d B o yd Vo s 53 (6)B Gre a4 ins ol (sl
Source: Research findings (*,** and *** are significant at the 10%, 5% and 1% respectively and the amount of in parenthesis is the
standard error)
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Table 2- The results of the tariff pass-through to prices of agricultural products in rural area

e e d Sl SR 90k Gl gl Sdgad
oduct Cereals Meat Dairy Oilsand fats  Fruits, vegetables Suger
Variables and Pulses

The first scenario Jg! g2 U

Sl s 0.007 -0.004 0.228*** 0.322* 0.059 0.080***
World price (0.095) (0.112) (0.088) (0.172) (0.064) (0.024)
53513 Y gazen )55 p g 0.235*** 0.227*** -0.097 0.067** 0.069*** -0.014
Ag. Producer inflation (0.063) (0.051) (0.071) (0.031) (0.025) (0.018)
Ll as e 0.023 -0.0007 -0.004 0.042 -0.0001 0.007
Local supply (0.014) (0.003) (0.006) (0.032) (0.005) (0.005)
Meilais Lo )3 -0.178*** 0.080** -0.076** 0.077** -0.051** -0.002
Regional income (0.066) (0.037) (0.033) (0.038) (0.024) (0.029)
FE 0.204** -0.046 0.118 0.161** -0.013 0.133***
Tariff (0.088) (0.066) (0.113) (0.076) (0.026) (0.040)
alolbsad 5 -0.299*** 0.056 0.052 0.062 -0.064 -0.054
Tariff*Distance (0.092) (0.051) (0.082) (0.038) (0.044) (0.081)
T(alolozas a5 4.03e-07*** -1.72¢-07 -4.06e-07 -6.95e-07 -4.99¢-08 1.19e-07
(Tariff*Distance)? (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
lawe jl Lops 9.37%** 5.46%** 4.99*** 4.99%** 5.67*** 5.88%**
Constant (1.32) (5.46) (1.01) (.664) (.693) (.930)
R 0.146 0.113 0.052 0.043 0.054 0.045
The second scenario og> g ,tlw
Sl Cwsd 0.115 0.003 0.226*** 0.319*** -0.108 0.044*
World price (0.123) (0.118) (0.088) (0.127) (0.067) (0.025)
&529UiS Y g Mg o8 0.273*** 0.222%** -0.097 0.094*** 0.094*** 0.043*
Ag. Producer inflation (0.054) (0.046) (0.071) (0.031) (0.018) (0.026)
oo 4o ye 0.018** -0.001 -0.004 0.052 0.001 0.011
Local supply (.009) (.003) (.006) (.041) (.004) (0.009)
hilaie sl s -0.199*** 0.082** -0.075** 0.053** 0.015 -0.013
Regional income (0.061) (0.036) (0.032) (0.028) (0.038) (0.028)
FEPE; 0.074*** -0.044 0.177 0.260*** 0.016 0.127***
Tariff (0.027) (-0.044) (0.107) (0.075) (0.016) (0.053)
Al lbidd o3 -0.021 0.003 -0.035 -0.004 -0.053*** 0.020
Tariff*Distance (0.030) (0.023) (0.028) (0.031) (0.018) (0.036)
T(alolosas a5 6.65e-07 3.40e-07 -5.97e-07 -3.41e-06 -9.33e-07 -2.56e-06
(Tariff*Distance)? (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
lae jl Lo ye 6.67*** 5.80*** 5.56*** 5.66*** 5.08*** 5.06***
Constant (1.21) (0.744) (0.774) (0.747) (0.499) (0.521)

B G g #)

(Ml oo Hlmo sllas jly 81> polie g Cusl doyd Y g o> B o> Vo o )3 (gD gize iy Geiod glaaisly REUN
Source: Research findings (*,** and *** are significant at the 10%, 5% and 1% respectively and the amount of in parenthesis is the
standard error)
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Figure 1- Khorasan Razavi Province Chicken Meat Supply Chain Causal Diagram
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Table 1- Effect of demand change and bird losses on supply chain chosen factors
Sslon U g gg Iad po a0y

_ 5%
Percent of farms affected by bird flu
Lol& s j> il ﬁ"%the Joyd Ve Jopd Ve
Decrease in demand level \é\ﬂ;n%gt 10% 20%
by » )t el g 454.3 4375 418.1
Chicken ready to slaughtered (Ton/day)
(395 2 ) bl @) jl 2 5 218 _ _
External purchases (Ton/day)
(Jls obee) P> Slosiiy yol Glojls a0
State Livestock Affairs Logistics 1870 - -
expenditure (Million Rial)
Percent of farms affected by bird flu
Lol& pdaws j> ials )m‘:‘"'hc)ﬁ"? Joyd Ve oy Ve
Decrease in demand level \é\ﬂ;n(;lét 10% 20%
Uy s el e 4201 4135 405.9
Chicken ready to slaughtered (Ton/day)
(}9) » L)”) L)L""I C)B )l L5 40.2 _ _
External purchases (Ton/day)
(s obee) o> Sl yel Glojls 4 s
State Livestock Affairs Logistics 3360 - -
expenditure (Million Rial)
Percent of farms affected by bird flu
Lol pdaw > ialS )"ﬁfjh‘b"\{ doyd Ve doyd Ve
Decrease in demand level \é\ﬂ;nc;:t 10% 20%
by ok bl e 306.7 302.4 360.0
Chicken ready to slaughtered (Ton/day)

External purchases (Ton/day)
(b osee) pl> Slusy H9el losls aiz30
State Livestock Affairs Logistics 6120 3294 -
expenditure (Million Rial)
(i (loadly :381o) ol o 03,9) = g0y 2ol by puio 1 s (sl yml Hhown b yiio lse Judo &
For some variables result shown as (-) because of null or low quantity (Source: Research findings)

Sl yeel plojlo slaasa g (sl )15 51 5 dags,lué s 2 Al em xe Ol ol EpSaen 3B Y Joun



A5 ylimo) F 0ylod F) alr (659l drwgs g bl 4y pi5  TYA

9 Ut §pe) Bpme 03lel £y gy ipg al e ) ans ¢ Jguame
abye Byl > S 00w ud doyd Cpined g (oAb (g A
9 Sl S den bulpd )3 (g sly Cunl 0dd ()0 029
Lol 3 gaop Ve il S bl ol 0 Jgame cdl L5b
3ly Lygo jd (i Add o L ol Wb e Jlo 4 S
ol b gles o il slaglad o a4y (gdmyn Ve a0
9 S Ao )3 do g JigJos alepe 3 o Jouae il jlade
Mo el 8" &iiye |y Jypameo ol sl (J315 5l s gtpainn

il o e
930,5 (5yglage el (slon b ddye 0,295 (39 oo S
Sluls (ialS g oo Copde U 35 pow o)l ) (>
2 3Bl 5o sl s 4 03)ly L) 9 Mg s > Wl
s 30) b d YO U Jgmaze 8l (iol3 8l Ly , 0 8y b
Sl e Copde 5 3,Sa0) b (almol)lis g ()l Jaig Jo
ool csgS adr s sl Lasl bl (3,5 o AL Jgene

Gy md o s Lol tlS alisks (glagyli 3 1y I
CdsS (gl LA (aile juid (9 jg0 53 S (B o0 b
4y g S 03lol E10 dm 1 9 G oliee 019 (b )3 Epe
OalS 95,5 o )8 b cov e sl ilise zolau
o3Lal g0 5 WALyl (2l 550 po (gl 53 il 0
Ay pialS b 4 ged odalie Jlop Laylpd 4 o s
o byye laan o caby aonyy g il )l 5l S olie
o=l o Laanse iolisl godas LYo 3l (S .cdy aalgs YL ol
g bl J315 55 ,kss odlal §yo cansd ciglis (gl Sy cals po
oo silaie > 4y abl o bl 4 0 d)lg B s o3Le] I35
b 4 il gloolS )i & ol Jo> 5 @) 1o Epe
Ciygo jd 0,5 daled Ty il lad i o low Hlis! Jloss!
94385 )5 b ot on A5 e 4 5 Lo aw talS
9 Sl diajo o g CudsS (33,50l 4 (53ls Lol Wb ialS
& Gl e Lol 0 gho Ve ials g asp Ve Syl maw b
5 gy Gl 1 25 0 S
Cdlanoy uli 8l L g ptalS glejen U Y Jois

S 55 0y e Slbpike 1 (S jlost (5 S e g Jpazme Gl & bgiyo Slags sl 3G -Y Jgoo
Table 2- Effect of wastage and bird losses on supply chain chosen factors

Sslon U g (glag Iad po auoy

) 5%
Percent of farms affected by bird flu
Jpozee 8l 02 10% 15% 25%
Present of chicken wastage
(39, &)y o] £50 398.3 369.4 3205
Chicken meat(Ton/day)
0755 JS 2900 515 o> +72 6.7 -17.3
Percent of supply chain profit
Percent of farms affected by bird flu
Jpazee 8l 0> 10% 15% 25%
Present of chicken wastage
(39 2 )30 o3l £50 387.3 350.9 307.4
Chicken meat(Ton/day)
2] J8 2 2o +0.09 141 -23.9
Percent of supply chain profit
Percent of farms affected by bird flu
Jpozee 8l 0> 10% 15% 25%
Present of chicken wastage
(39, 2 7)o pe o] £ 361.6 320.0 288.4
Chicken meat(Ton/day)
225 J5 29 el 222 8.3 -26.3 -30.7

Percent of supply chain profit

3uiou slaail sisle
Source: Research findings
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Table 3- Effect of rearing time and bird losses on supply chain chosen factors

09393 Olejrae

&r 42
Rearing
time(Day)

55 70

sbgylie o noy
Percent of farms

affected by bird
flu

0 10% 20%

10% 20% 0 10% 20%

o) By o3l &y

(39 514.2 495.9 449.3 382.1

Chicken
meat(Ton/day)

359.2 329.0 281.6 263.1 209.1

Mo oS b olle

(595 2 &%) 132.7 110.5 71.4
Slack or

surplus(Ton/day)

-19.6 -50.7 -100.3 -117.1 -102

J ol goes)
oléye
Change in
producers
income

0.34 0.28 0.18

-0.05 -0.13 -0.26 -0.30 -0.27

suins gbaassl isle
Source: Research findings
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Table 4- Effect of average demand change time on desired rearing rate
&slons 80 g (glagg Iad po auo
Percent of farms affected by bird flu
20% 10% 5%
Lol s gl 065ke 0o
Average demand change time
-50% +50% -50%  +50%
g sl £ Ol
Desired rearing rate
-12.3 16.2

suios sbaaisl, sl
Source: Research findings

+50% -50%

12.8 17.5 -11.9 14.5
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1- Random Coefficients Models (Mixed)
2- Hierarchical Bayesian (HB)
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1- Discrete Choice Measurement

2- Aggregate Logit

3- Independence of Irrelevant Alternatives
4- Latent Class
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2- Gibbs Sampling

3- Metropolis-Hastings Method

4- Monte Carlo Markov Chain Methods (MCMC)

5- Hierarchical Bayes Multinomial Logit (HB MNL)

9 g sl il 51 g 03905 odls (5yglen 4 plul gio Liluio
b S o ol by aiie 5 oad blod cleMbl S|
yome g W8S 8 sy 3)90 045 S renad 33 1 1 sliges 2
Ciyguo oyl )d g4 V; (i=1,..,1) x5 canlie ol 4
IS oasis sslie slacbesl oy ¥ = {3y, Vs, ooy Wi}
e Sl da Slayjey a )0 oy onl 2,08 g aals diges
baogs o yialily 0515 chilas o o) 4y s ol o yialily o))
g ool by @i o T(B|Y) e S 0b S
bbb a2ig 9 (b pé @i O Al 295 00 03l ()L
JLesl P(y;]0) 48 (28 9-50 )8 o o6 5l ool
Mzl (555 b 3l T 005 S pencas 3,3 (sl Vg donets ol

(F) canl iy oleiiwyd ol ¥ gls (g yw sdalio Jls!

L(Y|8) = [Tz, P(v16) ()
il badye pj Oygo 4 (oletin)d @b (pl b ()b @598
w(81Y) f(¥) = L(Y|8) n(6) (v)

(V) asles )l ¥V les il F(Y) @b calady ol 5
izl ©yo a0 e L T(OY) (b i o ol lag
I @b s L(Y[0) oo @b at(8) bys n a8
G j5 Ojle (Se g i S L 2ged ol f(Y) 2l
Wl oo
Li¥|8)m(d
m(g|y) =220 ")
&b wpsdol b cwlin ([byd g &S plyie cnlple
i) cwl (Joypd i @i g (alotiun)d
m(8]Y) < L(Y|6) 7 (8) (¥)
layslyy (3,5 59y 4n sl (odey et Sl «gy ! )
aiy Ko e 5 adg) 3yl o Ll e a5l e Yl
535 0 joy 4 dmosld SleMbl jl ool b yuew 5 o0 JSi
5 4yl SLeMbl I oS 5 a8 Al e s & olad 25l S

2 5 1Y) Cuslaosls QL;)'U;I

b 5 oyt SIS G, S ) @l G5 o))
ange Lo el )l oLy slaas ol Lagl 0,8 Lol el 8 b3
Sl 42 B 51 (o oo 5 lives ul o o s
kb @5 (le (glabadl (0035 oy Jgliie canl o @598
() ol
g =[6n(@|Y)de (d)

\ M . 1 e
b e N0 5 QU A 31U, T s b &

1- Draws
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Table 1- Attributes and levels of the Lake Urmia

ot NETRRRC Ot Tt ol ok R B (I PO AT JOL-VURTY SO SO0 BN JOSToS
9 N Sod gasl - = A
Attributes ~ °%3 S50 Climate re ‘jlati(;n and rhd 5505 s 2l U g
Animal habitat prevention gf salt storms Aesthetic and ecotourism Education and research
Cu;f;lté;;tus e o G &2
o Critical status Current status ns
T i dh{ b 2 RPN Weak
Levels restor%ti on Current status Slight restoration wsllas
LS ] Jol5" sls Jol5" sl Desired
Eull restofétion Full restoration Full restoration
J?‘”ML&B'}L‘A’G‘G“’)")" <& ".’9@"3

239 Mg p o glittel 3505 oo M & b e

ok > sl gl 5 S ol (gl (o)) G
oL bl gy Sy cpils adllla s b, LIS & (gl b,
5 Jae g olS (ol 2980 BB e @5 S (SB3L)
i Ay 8l slate (S5 sl bl 5 (020ke Yoo
a0, 0559 Bivee sl b pl 4 awyiwd el diliseidss
Sl (S @l jd (S65% 258 sl 5 Jle Gl
Shl =5 dgda 3 () el S slagbs)) (ke 4 by

I W)

Ot lder aix oY )l @l (i cnl
odcel Cwd 4 Lo gy A Conds D9 o 4] 5lye dliks

Sl OV jlaie 398 0 4By (ilp (2 Slo Jlme 93 Gl
OY pleiiw)d wi)8 &S cul o] 5 Sl Jao opl conlad do )

ol 03,8 oy 1y JolS o3l g (Bolad b3l o BIKS oy
Laosld 5 Cunl 04 duasloro +/OAR dalllas o) > RLH jlixs jlade

3y50 slde plpls it QLS (g yw o gl & yb,ﬁﬂ ¥ sl
1

9 3 Gl e (B30 Ol @ Olgoe |y JOAR (Bly i

52 Bl ople 4 e GLOUSL 51 (S -Y Jgse
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Table 3- Impact of respondent characteristics on the draws of the averages of part worths
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Table 5- Point estimates of hierarchical Bayes multinomial logit model’s parameters
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Table 6- Marginal willingness to pays of hierarchical Bayes multinomial logit (MNL HB) and mixed logit models (ML) (IRR)
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Table 7- The fifth and 95th quantiles of the first respondent’s estimated parameters
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Table 8- 95% credible intervals of parameters point estimates of hierarchical Bayes multinomial logit model
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Figure 2- BOX-COX plot (left) and trend analysis plot (right) of fed barley time series price data
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Figure 4- BOX-COX plot (left) and trend analysis plot (right) of fed barley time series yield data
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Figure 5- Autocolorration function plot of time series yield of fed barley after variance stability and trend removal
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Table 1- Investigating the significance of proposed model coefficients of fed barley price (per kg)
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Table 2- Investigating the significance of proposed model coefficients of fed barley yield
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Figure 6- Forecasting of fed barley yield Based on the radical transformation in the next three years
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Table 3- Fed barley insurance status in Hamedan province in between years (2010- 2014)
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Table 4- Average of predicted compensation (Justly premium) for fed barley in Different cover level with Apply price and
yield relationship (in 2017)
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Figure 7- Real premium with Different cover level Without Apply price and yield relationship, 71% subsidy and
management coefficient 0.9 for fed barley (in 2017) base on yield insurance model
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Figure 8- Real insurance with Different cover level With Apply price and yield relationship, 71% subsidy and management
coefficient 0.9 for fed barley (in 2017) base on income insurance model
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Introduction: In recent decades too much use of production inputs to increase yield has caused a lot of
environmental damages; therefore more attention has been placed to studying the sustainability and continuality
of production system along with preserving the renewable natural resources. Thus, sustainable agriculture has
been considered as the most effective solution for this matter by experts. This study aims to assess natural
resource and agricultural sustainability in counties of East Azerbaijan Province.

Materials and Methods: In this article, agricultural and natural resource sustainability of East Azerbaijan
Province counties was assessed by using composite indicators. We consider economic, social and environmental
indicators as the decision-making dimensions and each of them include some sub-criteria. The indicators weight
were determined by direct survey from agricultural and natural resources experts. The methodology used in this
study for assessing sustainability is compromise programming that is one of the goal-programming approaches.
The compromise programming is capable of handling a large amount of information. This method is a well-
known MCDM approach. The basic idea in Compromise programming is the identification of an ideal solution
as a point where each criterion under consideration achieves their optimum value. Since there is a trade-off
among criteria, the ideal point is typically not feasible and it is used as a reference point; alternatives are ranked
based on how far they are from this. The data have been collected from a variety of sources, including the
Agriculture and East Azerbaijan Regional Water Authority and Statistical Yearbook of East Azerbaijan Province
in 2015.

Results and Discussion: The results showed that in economic dimension, economic efficiency of irrigation,
irrigated wheat yield, conservation tillage and insurance percentage indicators with coefficients of 0.188, 0.154,
0.127 and 0.122 respectively are known as the most important parameters. In social dimension literacy rate,
number of agricultural expert, health indicator and agricultural employment indicator with coefficients of 0.137,
0.138, 0.120 and 0.125 respectively are known as the most important parameters. Also, in environmental
dimension, the most important parameters are groundwater level, agricultural water usage indicator, water
salinity, efficient irrigation systems indicator and nitrate concentration in groundwater coefficients are 0.144,
0.116, 0.093, 0.093 and 0.087, respectively. Classification results showed that in economic dimension, Ajabshir,
Heris and Malekan counties are sorted as very sustainable. These counties have good condition of economic
efficiency of irrigation, irrigated wheat yield and conservation tillage indicators that are the most important
indicators of this dimension. In social dimension, Jolfa, Osku and Ajabshir counties are classified as very
sustainable. Number of agricultural expert is the most important indicator in this dimension and Jolfa has the
first place in this regard. In terms of literacy rate, the second important indicator in social dimension, all three
counties are in a good shape. Osku, in terms of health and immigration indicators and Jolfa in terms of
communication indicator have the first place. The low number of agricultural expert, a small number of
extension activities, low per capita space and lower immigration are the characteristics of the very sustainable
category which includes Malekan, Maragheh, Bostan Abad and Khoda afrin. In environmental dimension, the
counties that show a good condition about groundwater level, water salinity, vegetation cover, percentage of soil
organic matter and Indicator of chemical Fertilizer use, are sorted as the every sustainable category. This group
includes Kaleybar, Varzeghan and Khoda Afarin counties. While less using of efficient irrigation systems, much
consumption of agricultural water, higher nitrate concentrations, much use of chemical fertilizers, lack of soil
organic matter, lower vegetation cover and the higher number of livestock units in per hectare ranch are common
features of the very unstable category. Finally, the results of total sustainability classification show that
Kaleybar, Ajabshir and Varzeghan counties are in the very sustainable category, this was far from what we
expected because Kaleybar and Varzeghan counties in terms of environmental sustainability and Ajabshir
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County in terms of social sustainability were classified in the very sustainable category. Maragheh County in all
three dimensions is the farthest from the ideal point and classified under the unstable or very unstable group and
as a result, in overall, is very unstable.

Conclusions: In this study agricultural and natural resource sustainability of East Azerbaijan Province
counties was assessed and the relative importance of the indicators was determined. The results showed that
irrigation efficiency must be improved to increase the economic sustainability of agriculture and natural
resources in the counties of East Azerbaijan. It is recommended to increase the distribution of improved seeds to
increase crop yield. Also, results showed that due to the drought crisis in the region, water resources
sustainability is the main concern of agriculture and natural resources sustainability in East Azerbaijan province.
Furthermore, more equitable distribution of facilities and infrastructure such as agro-processing industries, rural
schools, health centers and recreational facilities can lead to socio-economic development in disadvantaged
counties of province.

Keywords: Agriculture and natural resource sustainability, Compromise programming, East Azerbaijan
province, Sustainability indicators
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Introduction: Today, energy supply is one of the most important issues in development process of all
countries in the world. There is a close relationship between economic growth and development and energy
consumption. Agriculture plays a critical role in the national economy and food production and energy has
always been essential for the production of food and agricultural products. In agriculture, various fuels are used
as a source of energy, including gasoline, kerosene, natural gas and electricity. Over time, the electrical
equipment used in the agricultural sector has increased, and as a result, the need to use electrical energy has also
increased. Electricity is one of the main inputs in the agricultural sector, so that, more than 16 percent of
electricity production in Iran, allocated to this sector for more than 20 percent of the provinces in Iran, electricity
power consumption in the agricultural sector is more than that of in the industrial sector. Energy intensity is one
of the key terms in the literature on energy efficiency. The energy intensity of agriculture is defined as the ratio
between the final energy consumption of the sector and the value added of agricultural sector. Energy efficiency
refers to the activity or product that can be produced with a given amount of energy. There is a widespread
assumptions in energy statistics and econometrics that energy intensity and energy efficiency are equivalent
measures of energy performance of economies.

Materials and Methods: Because of the importance of efficiency in production inputs, the main objective of
this study is to evaluate the efficiency of electricity consumption in the agricultural sector of Iran. For this
purpose, the state of high and low efficiency of electricity consumption in the agricultural sector was detected by
using Markov regime switching model during the period 1342 to 1393. The Markov switching model proposed
by Hamilton (1989) is one of the most popular nonlinear time series models in the econometrics literature. A
Markov switching model is constructed by combining two or more dynamic models via a Markovian switching
mechanism. A Markov regime switching Model is the generalization of the simple dummy variables approach
that allows regimes or states to occur several periods over time. In each period t, the state is denoted by st. There
can be m possible states: st = 1,... , m. the states in this models may be recessions and expansions, high and low
volatility, depressive and non-depressive or high and low efficiency states, etc. The time of transition between
states and the duration in a particular state are both random and the transitions follow a Markov process. In the
nonlinear models, any of the parameters (such as beta estimates, sigma, and AR components) may be different
for each state. The Markov switching model and its variants discussed in the preceding sections are only suitable
for stationary data. Because the order of integration of a time series is of great importance for the analysis,
therefore, several statistical tests have been developed for investigating it. In this paper, we use ADF and PP unit
root test for investigation of integration order of variables such as energy efficiency, growth rate of per capita
GDP and consumer price index.

Results and Discussion: First, the results clearly suggested that the unit root null hypothesis for the selected
variables can be rejected. The estimation of Markov regime switching model showed that the duration of low
efficiency regime in the agricultural sector is more stable than the high efficiency regime. The average duration
of the low efficiency regime is 2.5 months and the average duration of the high efficiency regime is 1.7months.
The results also showed that the general level of prices and per capita production has negative and positive effect
on the efficiency of electricity consumption in the agricultural sector, respectively.

Conclusions: The trend of energy consumption and efficiency of electricity in agricultural sector and at the
national level shows that the average energy consumption over the past 51 years has increased and at the same
time electricity efficiency (both in agricultural sector and in total economy) has declined over the long term. The
trend of energy efficiency indicators shows that agricultural producers are not efficient in the process of
production. According to the results of the study, systematic planning for the optimal use of inputs is suggested
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to improve energy efficiency in agricultural sector. In order to increase the efficiency of energy usage, especially
electricity usage in the agricultural sector, following ways recommended: restructuring of the production and use
of newer and more efficient technologies; financial support and providing banking facilities to optimize
consumption and energy supply projects.

Keywords: Agricultural sector, Electricity consumption, Energy efficiency, Iran, Markov regime switching
model
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Introduction: The first step in any planning is recognition of the actual condition and the main tool to know
the present situation and move towards to the ideal conditions is the access to data and information. This study,
tried to study fish consumption status and identify the factors affecting it in Sari and Mashhad Cities.

Materials and Methods: Data was collected through interviews and questionnaire and were analyzed using
ordered Logit model. Often dependent variables are ordinal, but are not continuous in the sense that the metric
used to code the variables is substantively meaningful. A widely used approach to estimating models of this type
is an ordered response model, which almost allows employing the Logistic link function. This model is thus
often referred to as the "ordered Logit" model. The central idea is that there is a latent continuous metric
underlying the ordinal responses observed by the analyst. Thresholds divides the real line into a series of regions
corresponding to the various ordinal categories. The latent continuous variable, y* is a linear combination of
some predictors, x, plus a disturbance term that has a standard Logistic distribution. Similar to the models for
binary data, we are concerned with how changes in the predictors translate into the probability of observing a
particular ordinal outcome. In this model, the dependent variable is divided to different classes. Coefficients
cannot be interpreted directly; so for evaluating the effect of independent variables on the dependent variable,
marginal effect or marginal probability is calculated. independent variables are: Family size, Age, Price of fish,

Price of meat, Price of chicken, Education, The number of people under 10 years, The number of people with
specific diseases, The number of elderly, Income level, Job, Factor related to taste, Factors related to the access
and ease of preparation of fish, Factors related to preparation and cook and Factors related to aquatic health.
Results and Discussion: Households, based on the frequency of buying aquatic (fish, shrimp and canned),
are divided into four groups: households with no annual, monthly and weekly consumption of aquatic. So we ran
order Logit model for these groups. Pseudo R2 Shows that the order Logit model has a high level of goodness of
fit, and the independent variables used in the models explain 12% and 14% variations in the probability of
Mashhadian and Saravian households at different levels of consumption. The value of the ¥2 statistic in Wald
test also indicates the significance of the whole regression .The estimated results of ordered Logit model showed

that variables of the number of children under 10 years, the number of people with specific diseases, the number
of elderly and income level have the positive impact on fish consumption in Sari. Variables of residential area
and the number of children under 10 years have a positive impact on fish consumption in Mashhad. In other
words, increasing these variables, increases the probability of fish consumption in these cities. Age has the
negative impact on fish consumption in Sari. Also, factors associated with taste, factors related to lack of
knowledge of preparation and cooking aquatic and factors related to the health of aquatics have a negative
impact on fish consumption in Mashhad. This means that increasing these variables, puts households at lower
levels of fish consumption. In such a way, the habitat of coastal towns towards non-coastal cities, reduces the
probability of households to be in the low-level of aquatic consumption. This is due to the lower price of fish in
coastal cities and access to fresh fish in these cities. The likelihood of Mashhadian households in the low-levels
(no use) of aquatic consumption was reduced by 0.308 and increases the probability of households in annual,
monthly and weekly of aquatic consumption, with increase in the residential area level by 0.091, 0.192 and 0.025
respectively. The likelihood of Sarian households in high- level of aquatic consumption (weekly and monthly)
was increase by 0.120 and 0.395, with increase in the number of people with specific diseases, respectively.
Increasing the income level of households also reduces the probability of Sarian households in the low-level (no
use) of aquatic consumption group by about 0.0000006.
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Conclusions: This study aimed to identify the factors affecting fish consumption in Sari and Mashhad Cities.
For this purpose, data was collected through interviews and questionnaire and were analyzed using ordered Logit
model. The estimated results of ordered Logit model showed that variables of the number of children under 10
years, the number of people with specific diseases, the number of elderly and income level have a positive
impact on fish consumption in Sari. However, variables of residential area and the number of children under 10
years have a positive impact on fish consumption in Mashhad. In other words, increasing these variables,
increases the probability of fish consumption in these cities. But factors associated with taste, factors related to
lack of knowledge of preparation and cooking aquatic and factors related to the health of aquatics have the
negative impact on fish consumption in Mashhad. Based on the results, holding the training classes of fish
cooking for enthusiasts and creation of aquatics Markets to supply of aquatic have been proposed.

Keywords: Fish consumption, Mashhad, Ordered logit model, Sari
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Introduction: Due to dependence of households to agriculture in terms of income and consumption, study
the effects of trade liberalization in this sector is necessary in developing countries. Trade liberalization policies
have different results in various countries because of the factors that influence price transmission from world
markets to domestic market. In other words, the extent of tariff pass-through is different in this country. Tariff
pass-through determines how much tariff changes pass-through to domestic prices, therefore study the extent of
tariff pass-through to prices is important. The aim of this study is determine the extent of tariff pass-through to
agricultural products prices considering the heterogeneity in urban and rural area during 1384-93. For this
purpose, major agricultural products in the household basket, aggregated in six groups and extent of tariff pass-
through to prices of these groups, were estimated by making pseudo panel data and using Nikita (2004, 2009)
tariff pass-through model. The reason to use pseudo panel data is that time series of household surveys data does
not exist. Deaton (1985) states that it is possible to construct pseudo-panel data by using repeated of cross-
sectional data (with individuals completely different from one to another) and obtain estimators similar to panel
data. In this method, each cohort will be created using individuals who share some common characteristics.
Then, observations are constructed from average of each cohort. Study the extent of tariff pass-through to
agricultural prices is important because Iran has not experienced a broad liberalization and did not joined WTO;
also for low income and developing countries such as Iran local markets may be exposed to high transfer costs
and often poor integration into the international economy. So the regional aspects of tariff pass-through is
important. The results of this study represents the ability or defect of regional markets in global prices pass-
through to local prices and this will be a guidance for policymakers to reform the structure of local markets
before joining WTO.

Materials and Methods: Tariff pass-through theory is based on exchange pass-through literature that
examines the changes in price of imported goods due to changes in exchange rate. Tariff path-through model
determines how much of observed changes in prices during the study can be directly attributed to tariff changes
policy. To calculate the effect of tariff changes on prices we used Nikita (2004, 2009). He expresses that change
in domestic prices of imported goods is determined by tariff change multiplied imported goods prices and
adjusted by changes in exporter markup. Since the development of domestic markets is important, this model use
trade costs to calculate the extent to which local markets are receptive to movements in border prices.

Results and Discussion: The results indicated an incomplete tariff pass-through for different groups of
agricultural products. Tariff Change have different effects on prices of agricultural products in urban and rural
areas. As in urban areas tariff pass- through to prices are in range of 0 and 17 percent and in rural areas are in
range of 0 and 26 percent. This level of tariff pass-through is slightly smaller than what has been stated in the
literature. For example Nikita (2009) has gained tariff pass-through to agricultural prices almost 33%. Cherkaoui

et al (2011) has gained results about 13% and Marchand (2012) result show that tariff pass-through to
agricultural prices are between 64 to 68 percent in urban areas and in range 33 to 49 percent in rural area.
However, results of this study are not unexpected since the extend of tariff pass-through in developing countries
such as Iran with limited infrastructure and incomplete markets, can be lower.

Conclusions: The main important result of this study is that any change in trade policy can not completely
pass-through to consumers. Factors such as noncompetitive markets, defect in markets and infrastructures may
keep households away from positive effects of tariff changes in urban and rural. Our results are also consistent

with Marsh (18) that expresses since the self-consumption tariff path-through to prices is lower in rural areas, in
some rural areas, producers and consumers may be completely separated from economy. Therefore, as can be
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seen in this study clearly price changes in border has not affected the local prices. It is necessary for
policymakers to consider factors such as market prices transmission mechanism and infrastructure conditions in
trade policies.

Keywords: Tariff Pass-Through, Prices of Agricultural Products, Urban and Rural Regions
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Introduction: Poultry is now one of the largest industry in Khorasan Razavi province and chicken meat has
an important role in household food needs. Developing appropriate studies that lead to strategies for handling
poultry products to fulfil consumers’ demand have become quite a challenging issue especially due to crisis
situation. Supply chain system in this paper means a chain of processes from the rearing farm to the final
consumer of the finished product and provide useful operational analysis of system behaviors for managing
supply chain under demand uncertainties and production disruptions.

Materials and Methods: In this paper, a system dynamics model is applied for studying the behavior of the
chicken meat supply chain threatened by bird flu, demand fluctuation and Government (State Livestock Affairs
Logistics) intervention under the Vensim environment. The model is an extended version of real-life practice
which involves producers, consumers and government. A causal loop diagram used to show how interrelated
variables affect one another and connect together. This important diagram can handle assumptions regarding
facing various calamities and disaster which is an integral part of the poultry industry. This dynamic model
development can track possible disasters in time to prepare facing them. To cover more possibility, we propose
three scenarios of different levels for demand and present of loss bird. To find out the most efficient rearing rate
in crisis situation, demand fluctuation and loss bird rate are considered simultaneously in scenarios. Importance
of chicken meat strategic reserve for Norouz lead us to impose a constraint for government purchasing and
expenditure during the last month of simulation. Operations during a 120 days are simulated and a what-if
analysis performed to study the model stability under uncertainty environment.

Results and Discussion: As a starting position no bird losses rate and demand problems included and supply
chain fills all of demands without purchase chicken meat from external markets. The equilibrium was reached
when the available live chicken level equals to 382 (ton/day). Results showed that without changing demand
levels for achieving supply chain stability, the system need to import chicken meat for entire of the crisis period
and government intervenes in market to ensure remunerative prices for producers and affordable prices for
consumers. In sanitary crisis situation, decreasing demand can reduce the external purchases and unexpected
costs but it decreases net income of producers simultaneously. In all scenarios external purchases and
unexpected government purchasing are zero when the demand decreasing level is maximum. The simulation
results showed that 10 percent of domestic farms affecting by Bird flu can increase the amount of external
purchases up to 40 (ton/day) and give rise to unexpected government expenditures by 3360 (million Rial). It is
evident from the model that slaughtering all reared chicken (available live chickens) after exactly 42 days can
give number of benefits to the industry and profit is maximize in the simulated behavior for this scenario test.
Reduction of rearing time can increase the amount of available chicken meat and net income of producer by 18
percent. In contrast, an increase of 15 days in rearing time can considerably reduce net income of producer by 30
percent. This means that a reduction of rearing time (standardization of poultry size and weight) can be a
solution to improve poultry industry in Khorasan Razavi province. Income of producer is sensitive to the crisis
and it is reduced up to 27 percent at peak of bird loss rate. Poultry producers are suffering from economic loss
due to management, bird disease and transportation stress. These factors not only affects the quantity but also
decrease the quality of chicken meat. On the other hand, 5 percent decrease in slaughterhouse and transportation
mortalities immediately leads to an increase in supply chain incomes and the level of chicken meat inventory.
According to the result, with management of chicken transportation, slaughter and rearing time, even in the
worst scenario when the loss bird rate was maximum, it is possible to fulfil demand with domestic production
capacity.

Conclusions: The supply chain is affected by endogenous and exogenous factors such as government
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intervention. Therefore an establishment of an integrated system between rearing farms, transport system,
slaughterhouse and government purchasing can be helpful especially in crisis period. Poultry industry can
integrate complete supply chain network so decision-makers can assist calculating the economic returns and
reduce the risk. Moreover, producers will be able to compete with the other provinces and global markets as well
as reducing their operational costs. Future research can focus on the different variables and study poultry wastes
of processing by-products on the poultry industry in Khorasan Razavi province.
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Introduction: The degradation and destruction of natural resources is being considered as an economic
issue; because when these resources are destroyed or lost, significant values are destroyed because some of
which are irreversible. The major difference between the science of economy and other subjects such as ecology
on the definition of the “value” is the emphasis of economy on the preferences. Differing sensitivities are the
basis for targeted communication programs and promotions. As consumer preferences and sensitivities become
more diverse, it becomes less and less efficient to consider the society at the aggregate level. In this research, we
will show how hierarchical Bayesian approach is ideal for these problems as it is possible to produce individual -
level parameter estimates. Urmia Lake in the northwestern corner of Iran is one of the largest permanent hyper
saline lakes in the world and the largest lake in the Middle East. The lake’s surface area has been estimated to be
as large as 5585 km?. However, since 1995 it has declined and was estimated to be only 926 km? in 2014 based
on satellite data. Considering no significant trend in the drought pattern, Urmia Lake's observed physiographic
changes may be attributable to the overuse of renewable water resources and unbalanced development of
agricultural sector. Therefore this research emphasizes the active role of local communities in the conservation
and revitalization of Urmia Lake and analyzes the data from the choice experiment using hierarchical Bayes.

Materials and Methods: Choice-based conjoint (discrete choice) measurement has attracted more attention
over the last years. Many researchers assert that choice-based tasks are more realistic for respondents than
ratings- or rankings-based conjoint questions. However, choice-based conjoint data does not contain as much
information per unit of respondent effort as traditional conjoint analysis. There are different ways to analyze the
choice data. Hierarchical Bayes is the newest estimation method. The mathematical specification of these model
is a Bayesian hierarchical model in which, broadly speaking, a different vector of utility is defined for each
respondent. The distribution of these utilities in the whole population has some specified forms, usually normal.
Hierarchical Bayes allows for heterogeneity at a respondent's level by specifying different utilities for each
respondent. This leads to a greater improvement in simulation techniques: simulation conducted using aggregate
or clustered models often lead to the biased results. Its ability to borrow information from other respondents to
stabilize part worth estimation for each individual is particularly valuable for choice data. Applying HB to choice
data allow analysts largely to solve 1A problems. Four attributes consist of animal habitat, climate regulation
and prevention from salt storms, aesthetic and ecotourism, and education and research were considered in this
study. The required data have been collected from 13 districts located in the northwest of Iran and Exogenous
stratified random sampling applied as the sampling strategy.

Results and Discussion: Estimating willingness to diagnosed climate regulation and prevention from salt
storms as the most important attribute from the view of the respondents. Animal habitat, aesthetic and
ecotourism, and education and research were in the next places of people’s willingness to pay priorities. Hence,
from the public’s point of view, mentioned attributes in the same order, should have most importance and
priority in the management scenarios. Individual-level parameters of the Bayes model showed the highest
variance for the full restoration of the climate, which implies the existence of conflicting preferences in this
attribute. This indicates although some variables are important, they also fluctuate in a wide range of variations
and the probability of their selection is different among people. Certainly, hierarchical bayes provides
information far beyond the average utility and applying this information will give experts a better understanding
of the distribution of preferences. Another important subject to know is that even with four sets of choices in
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each questionnaire and the need for people to respond to all of them, there is still some uncertainty about the part
worths of the individual level.

Conclusions: An important point about model estimation is the diminutive presence of individual
explanatory variables. The Bayesian model is recommended to be based on just those respondents’ features that
are directly related to the part worths and preferences in choosing goods. It is also recommended that, in order to
attract higher rate of contributions, variables with low variation, such as reviving the current status of climate
and full restoration of aesthetic and ecotourism which are generally accepted, should be used.

Keywords: Choice experiment, Hierarchical bayes, Preferences, Urmia Lake
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Introduction: The existence of a variety of natural and unnatural hazards in agricultural activities have
caused farmers to face uncertain and vulnerable situations. In this regard, income protection insurance is one of
the new insurance policies that covers the fluctuations of yield and price, simultaneously. The main objective of
this research is to design a pattern of income protection insurance for strategic agricultural crops such as rain-fed
barley and compare it with yield protection crop insurance in Hamadan province, for different insurance
coverage levels in order to reduce the farmers' income fluctuations. Another objective of this research is to
investigate the use of the time series analysis techniques in predicting the price and yield variables of the
selected crop and to determine the minimum income, in order to pay the farmers for the damages. Also,
determining the best model for simulating yield and price parameters, and finally estimating the income of the
rain-fed barley, under the influence of the uncertainty are other objectives of this research.

Materials and Methods: In this research, the data were analyzed in order to extract the best predictive
model. A fair premium offer for agricultural products requires, a prediction of the performance of various
products as well as the price fluctuations in the future. In this study, this prediction was made through predicting
the price and performance time series using the ARIMA various models test. The best prediction model based on
the 22-year and 32-year statistics of price and performance variables was chosen using the Akaike information
criterion (AIC). Then, the expected damages, fair premium and real premium of the product of interest, were
calculated once by using the yield insurance method without applying the price-performance relationship and
once by using the income insurance method by applying the price-performance relationship of 2017. In order to
take into account the uncertainty of the deviation parameter from the mean of the yield data, about 10,000
random samples of the deviations (the residuals of errors) were generated by the Monte Carlo algorithm
substitution and accordingly, the product performance was simulated. Each of these simulations could be the
actual performance of the product in the upcoming year, according to which, the expected damages and
subsequently the fair and real premiums will be estimated for the following year. All of these steps were done
using coding in the MATLAB software.

Results and Discussions: The results of the time series analysis indicated that the price of barley was
estimated to be about 10706 Rials in the upcoming year of 1396. The rain-fed barley’s yield was also predicted
to bel476 kg/ha in the same year. By simulating the farmer’s actual income using the Monte Carlo method and
by considering 10,000 iterations for implementing the forecasting model. The average payable compensation
payments (fair premiums) for the upcoming year, for rain-fed barley and for 50, 60, 70, and 80 percent coverage
levels, were obtained equal to 42371.9, 122972.9, 288375.8, and 580106.3 Rials per hectare, respectively. Using
the results of time series analysis of the price of barley product, the forecast for next year of 1396 is about 10706
Rials. The yield of barley for the next year is expected to be 1476 kg ha-1. By simulating the actual earnings of
farmers in the Monte Carlo method and considering 10,000 times the repeat of the implementation of the
forecast model, the average payable compensation (fair premium) in the following year for the production of
barley at the surface of the coatings 50, 60, 70 and 80 percent were calculated 42371.9, 2929.92, 8837.258, and
59.50106 Rials per hectare, respectively. Accordingly, the amount of the real premium of rain-fed barley, by
using the operating insurance method and without applying the price- performance relationship was obtained
equal to 48503.5, 141131, 331905.4 and 668566.4 Rials per hectare for 50, 60, 70, and 80 percent coverage
levels, respectively. On the other hand, the amount of rain-fed barley’s real premium was obtained 47079.9,
136636.5, 320417.6, and 644562.6 Rials per hectare, by using the income insurance method and by applying the
price-performance relationship, for 50, 60, 70, and 80 percent coverage levels, respectively. By deducting 71%
government subsidy from this, the amount of premium for each farmer would cost 15536.4, 45090.1, 105738.8,
and 212705.6 Rials, respectively.

Conclusions: The results ultimately indicated that for the selected product, the amount of the computed
premiums in the income protection insurance model is lower than the yield protection crop insurance.
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Accordingly, considering the risk of planting rain-fed products, applying the income insurance model will
encourage farmers more. Also, in this model, the insurer, having understood the simultaneous effect of price and
performance, will offer computing insurances with more certainty in different coverage levels. According to the
results of this research, it is suggested that income insurance, taking into account the uncertainties that were
caused by price prediction and product performance, should be used instead of functional insurance. This policy
will make farmers more lucrative and leads to a better risk management system by insuring companies.

Keywords: Time series, Uncertainty, Income protection insurance, Rain fed barley, Yield protection
insurance
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