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Table 1- Base scenario prediction errors, 2005-2013, (percent)
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Barley Flood.
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wheat Sprinkler
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Table2- The percent mean of cropland over the simulated time under water pricing scenarios
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Flood- Garden Sum
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Table3- Annual gross margin of cropland over the simulated time under water pricing scenarios(million Rials)

o s W1 S W2 SW3 SW4 SW5 SW6  SW7 S W8
description - - - - - - - -
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Annual Gross Margin
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Table4- Water consumption over the simulated time under water pricing scenarios(mm?®)

w
desccription SWI SW2 SW3 SW4 SW5 SW6 S W7 S W8
0)9° Egoixo

Total 1182.09 1132.68 1021.14 908.86 79671 684.63 57257 467
09> bawgis

Average 59.10 51.06 4544  39.84 3423 2863 23.35

b gyl & G o8 Mo yd

. 0.0
Change percentage to base senario

-13.62  -23.11 -32.60 -42.08 -51.56 -60.49
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Figure 3- Ground water demand curve over the simulated time in northern Mahyar aquifer plain
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Tablel- The population and sample distribution

S 050> $)lol aral> Wiged Curox
Circle of population Sample
cooperative Las! KW Lacl KW Las! KW Lac! e KW
members percent non-members percent member percent non-members  percent
39y b 281 6 95 8 12 6 3 8
Qom rood
ol 447 9 140 12 18 9 5 12
Qahan
g3 747 15 180 15 30 15 7 15
Qanavat
i 838 17 240 20 34 17 8 20
Gazeran
(cols) 59 5o 639 13 120 10 26 13 7 10
Golbaft
3 o 666 14 240 20 28 14 7 20
Dstjerd
S 1230 25 180 15 50 25 13 15
Kahak
s 4848 100 1195 100 200 100 50 100
total

Uik sla amdly sl
Source: Resreach findings
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Table 2- Frequency distributionsocial and economic characteristics of members and non-members

P slas! Las! e
Pr members non-members
Variable ol s 040 ol s w040
frequency percent frequency percent
(JWw) oow 30 jl a8 68 34 19 38
Lower of 30
age 31-50 105 52.5 28 56
50 51 L 27 135 3 16
Upper of 50
Coni> ) 197 98.5 50 100
gender Female
2 3 15
Male
EMpasd o g o 59 295 9 18
Level of education illiterate
Gt 46 23 8 16
Literacy program
i 55 275 16 2
elementary
loial, 25 125 12 24
Middle school
SV iy
Hihj school and 15 75 5 10
more
Jali Cundg Jolie 188 9 48 96
marriage Married
2y 12 6 2 4
Single
Sy o b S St 295 13 65
e h hold chief
Jgils ousehold chie
The relation to the 7 179 89.5 48 96
household chief Spouse
e 8 4 2 4
Child
& JUd! ddslw 1051 8 48 2 12 24
. - Ly f 1
(le)ushf)ls ower of 10
Employment Background 11-20 62 31 23 46
for carpet weaving (year)
21-30 59 29.5 11 22
30 51 5L 31 155 4 8
Upper of 30
o pwd B Jaus &yl 0 0 ) A
. RERT Animal hushandry
B ) BB (sl i
L ) 4 2 1 2
(gs-9 d Employee
Jobs available for weavers Sloss
s T4 7 4 5 10
E k
(Except knitting) Services
Jii g 189 94 42 84
No jobs

Diagk o il sk
Source: Resreach findings
203 (IS lo o 13U ol gl (5,8 Wgi o i Jb mlie slacl 4 oS Sload & do g bl Jolss 4 S amd o ol oyl
2 Mg 5l Gl GSlpe o )8 Mg Sl ad sl o Sl S8 W] gy ilj3l aie; wimd o @l oy pl (38 <l sl 295
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Table 3- Comparing the average amount of carpet production by handmade carpet weaving cooperative members and non-

members
dlaxy Wy Sl . .
Cypas Cordg o (ayo y5) sbro Byl t oLl &3l as s &P e
. - diged . L .. e
Membership condition Mean of Std deiation T statistics df Significance level
Sample :
production
S i IS
Total Productive carpet
9l guae 2.89 248 0.004
Members 200 2.30 1.2
98 2 50 1.77 0.92
Non- members
syl )8
silk carpet
9l guae 3.214 147 0.002
Members 118 1.85 0.88
e 31 1.30 0.69
Non- members
o 5SS LS
Fluffy carpets etc.
9l guae 1.297 99 0.198
Members 82 2.94 1.32
925 2 19 254 0.73

Non- members

Shgd sle aly 15 le
Source: Resreach findings
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Table 4-Comparing the average income earned by carpet weaving cooperative members and non-members

. . . . .3‘.\85 Mi)a O&L&Q
‘I\';?::) Wr--hi 9 s (b, ,52) e LBl 5l t 5, Gl aayy g, e o
emusrsmp 9 Mean of Std deiation T statistics df Significance level
sy oo JS
Total carpet
Productive
S e
Members 200 1996 1154
Non-members 50 1863 945 0.76 248 0.45
oyl By
silk carpet
S guae
Members 118 953 243
Non-members 31 1448 416 -8.550 147 0.000
opf 5 S5 U2
Fluffy carpets etc.
S guas
Members 82 205 96
Non-members 19 299 104 -3.770 99 0.000

Uik sla amdly sl
Source: Resreach findings

Sliwd (9,8 (S Jglai gas pf g guias ULIL byl Wy a2 (10ke dulio -5 Jgu
Table 5- Comparing the average cost of production by handmade carpet weaving cooperative members and nonmembers

HKeY) . e & chw
e s A 3 Cand (paSSlee PO (| : P
Cugas Curdyg Aiged (1) sol s 4 std to,bl &l as g 813 e
Membership condition = ST o T statistics df ianifi
P Sample Average cost / revenue ratio deiation Significance
size level
ot 9o 200 0.8805 0.87
Non-members -2.065 248 0.04
922 5 50 1.2057 1.4
Members
Dias lo adl ISl
Source: Resreach findings
P et 5 o 3 Cagede g dlaly 32 000 oibine (5958 g alayf3l dian pu ) p5Y eadlagans La i gla

4 2ol s 4 04 35 4ol S (BBl o IS o a0l 1) g0
1y yite 99 ol (EYLs 4 Lawgie) (oo (5jlunad o 38155 o
2 Cogle maiime bliyl bS50 OT Cuto Codle a0 oyl
OWLSen 5 Linla) il (sl aisl.cunl Sl bk g Sols

3103 91 8 g2 g Las ! eluad g3
sl e (B Jsiz) 58l Lolil o9 4 255 L
w34 ool asd U { 17=41/32) sucsl cwdany Il
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Table 6- ComparisonSituationMarketing and sale of production between member and non-member cooperatives carpet

weavers
el glas! Lacl el glas! Lac! ju
Members Non-members e Members Non-members
. Laad
eyl oo > > . > >
R %) — Q — L.S"L»’J‘)b [8) - Q -
Marketing 9 < n T 9, S n C it 9 S n C 9 S n €
method = 3 i‘ 3 &> 3 i‘ 8 Marketing &> 3 i‘ 8 &> 3 i‘ 8
LR £ R E method R & R 5
LL Lo LL LL
ol b I
: 89 44.5 30 60 Dealers 19 9.5 7 14
Weaver
Carpet
S 84 42 2 e b 2 1 0 0
Cooperative Other cases
Kol 6 3 11 22 & 200 100 50 100
Employer total
x*0.4Cramers V== 0.000  Sig=4df= 41.32
Oy sl 4Bl sl
Source: Resreach findings
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Table 7- Frequency distribution and Independent concepts of correlation cooperatives
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DL‘) 9 ﬁL‘) )L*“’ 4
Very high and high 89 °
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. " =)
w9y 4elg] Jse ) In the coopiarative 138 70
Providing high quality . 28.88 1 0.000
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j 27.2
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ply 8L 05 5 ol ols
Time and how to geta Su'itable 134 68.7 125.446 2 0.000
loan —
Pies 8 41
passive
cwoliols
. 5 2.5
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s S e b s 52> U 159 80.7 204.954 2 0.000
Time and method for ’ . . . .
repayment the loan Somewhattjunable
T 33 16.7
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celiols
4 Bl ply S Unsuitable 10 S
ol slaasja cwslio g4 5
Ratio of the Somewhat suitable 12 6 218.920 2 0.000
receivedloan to ™
current expenses e 17 89
P Suitable 8
oS 905 sl
. . . 23 46
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Removing brokers and Average
carpet dealers 3L 9 3Lyl
) 9 23 g 49.
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members in the affairs Average
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5,6
. . =)
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=) |
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Table 8- Comparison of training and time between visits, expert from carpet weaving cooperative members and non-

members
el glasl Las) e slas! Las) e
. Members Non-members 2033 oo bawwsio Sl Non-members
B 5590l g9 s Members
Types of > > A - t') ) > >
ininas” = 1= verage time o 1= =
bE g M & e g g 48
L L L L
o518 cuslagy b Soaman 351 xS 17 11.9 13 43.3
Workshop sanition 30 41.1 6 214 |Less than 3 weeks
once
; 47 33.1 10 333
Sy 7 9.6 7 25 kS 2l
Knot weaving Once a month
G B L s 39,45 22 155 6 20
Technical quality 6 8.2 2 7.1 45 days once
assessor
9 oslsh 5 Joe! S 5,45 51 e 56 394 1 33
Principles and rules 30 41.1 13 46.4  More than 45 days
of cooprative once
2 2
Cramers V =0.391 X =26.308 df=5 sig=0.000 (** x =5.828 df=3  sig=0.120 (*

Uik sbaaibl Lidl
Source: Resreach finding
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Figurl- Membership in the cooperative effect on social and economic characteristics Member



133 cunsg p orliwgy Gl i3 Wb Siglei 40 g e G 5

1S el 4,8 g 0 (gt GUKal &7 S 4 0 by
o395 (8 ey ply 31 didl o (555 Sl b b o ] 155
2 ol 5 ol &S o Jgles anudd b lais ol ) a8 W o

g Ladbuly Bl 1> (6 S0 18 (2,8 (la gl dLasl L
Caoldzsly YYD

Olsedn (ol & Coid Lasl clis e b )55 &5 O
ale o jgel > eS8 Lt e g slainl g (ool slos
ol 005 03> Lael &y 5590l 5 eMb dise; opl ) bl

Sdenls, Solss (NS 0y Slas il Solws slacl coles jo
Sl ansla 1y S

ol 4 plaial ey slajasls 5l (S aSul 4 aa g L
3)90 sbadglsd sl (£3)8 5 sled > (Big0l Loguad bjgsl
Sl bl o8 wlasislh s 0 Slas divo) opl 40 adllas
Solae s 0328 3 ilae slabisel Jste sloolSin
Cya8 g daly a3 g olidg coas By YU ) sl
O g e (B g, YU Slae ik o e o B,
dbwwwyw]obywhad)ﬂskm?}‘w))l
Cygmo 4 eodapl gl (5 s AL gl ume sl
e lplo (Il cage pol (I 6335 (s 000 o5 sla ly
Dgd CBloiwd ()8 die )

(B gy oad plowl Glialie (el p Jb e jo
i)l o g YU caS L adol dlge 4y uds BaBlL o yiwd
Ollidl Cipa 33 a8 g b o Sl W ] Koo e Lo,
o piand U5 05 ol il (6l i pe BA8L lawgy Ay
gyl (pl 45055 (e caslie Cuad b adgl dlge &y L)
sonlgs b BBl bug Blisd (58 sle abie el aly

gy Bltas )5 o SgleS (o 4255 Sl 5o
Slggudi iyl (Ba 8L clainl g (oolkaiBl Curdg g0 50
295 Cogls (il (BNl 53 (gl Saaptn Sl e 2980
)l b S5 oy 5l guae e a8l oS oS oLl 4 angi b g
boalaly o liwl gue e B8l & Sley oMbl cga o lolidl
g Ay alw) B pSebol wad o al)) &S Slas 5 o Sols
39 oal)d il > sl Casi

ool e Sloladla_ S e wl, S3a,p5Y

Catio glalasl ) aad g o 0o USS g (o glad ja Cu gude (s
Wylaaga g yla e g

(8 Jgaz) 58 22 cigeil 5l ool s s olsl
Syl Gloj sbwoygs o Lasl (8)5 5l ()5 slaasily
s 135 ool as 5 L y?=26/308 g0l Jlaie .38 o Oygo
B8lg7 o pd S 00y |y yusio 90 pl bl dgng Jby Gixe 0/01
Ao 3 1) giluen o 38lg5 359 (Cramers V=0/391) ;5 ,el 8
ol (Lasl it cap ) (ol 4 p wSe Caz 3 lawgio
4S5 e 4 35 (29) 0135 2 5 (oLl o gl w0
3l oLl

» Cagis b i 35b st b ol b 4 g b
Gygmo A gmde pf 09)5 & S | (oliwg) (B8 sla sl
(1 U)ol ol YU Sosles

Lol 9 (5 a5 Aol

4 39 o) 5 Sl gl

ol o35y Lol i i Lse] iyl i 35 xSk
sl hyh L el pogseliae] 4,6 Slods e gilla ighs a5
o35 wal 8 | o] a5 il 3l dtgoj i3 o 4l

5l Jg 039 s (oS Sl 5l Solsd slasl clag 4 S
3 Lsel oslial s 4y ol (ol el sl gl dmyd S
oS )l g (B (S)lee slabigel pae g 5 JB g slaadids
sl e o AL L duglio 3 o 355

= BABL | eSS i BABL (glyp 58 ol pled Al sa
Ul o pal ol Jo Yo 5l (o el odel vty Sl guae
2 odd iy o JB ol p S yide s dnje (05 (S
Ayl dloe (39 (o piad 3 Jdd o (pimen 5 AL b gl
A8l g Lasl gl 5 0l g 5 gy
55l a8 Liel pd gl 8 il o 55 ol 0,5 (o0 Spp0
Ol (Fola 45 8L g5 (0398 (o0 Pl (G5l bawgs Aoy
el 03)5 gl Lael Sladgs (99,8 9 (ab)lib )3 (2l &

Sy Cuns Jolei lawgd 00 dgd adol dlge el a5 suls
aS el Ui A0 aS el 039 )J u9.clm )1)[4 )0 29>90 du.lsl
w90 las g 3lge L) janlius (I8 (ollwgy (8,5 b gl
L0 asls

2 @liwgy ghyd la gyl Josois Lasl )l 4 4o b
ol 4231 o5 praw Slylael g plg 4 Lael  olaws

o ply il 4y 3se Liael 3lis] a4y b ST Aix s



1396 QLO.MHL‘ 2 a)Lo.:b .31 ..\Ja ‘6})5“ 4"‘“’9‘ s slass 4.';.:»4 134

by g plgs syl cdld wlig (og,5 5 pLs Sy 4 )
s dy adly ol (Slsb 5 Sli o b o el el
5 ole syiito L U cl Glial 1 (> 5 (gl 5 sl S

Wb 35 Adgl palis 4y (0B g cuaS ol

&l ol

olid )3 48 (oh il bty Gliwd b s sla sl 4ol

5 ol Juil slo oLS) ()55 52 9 (350l Slgus (ool
si90] (6Lm olS15 sl s (sla IS5 sloxg) oo Sim b
3ol Y Gy 51 938 Josln Cylan o5 (ypanc
axoly 33l ooladl o slarn] b o538, YU el &8 Lo 3,5
b Aalgd Sol (oge (pliwg)
sy Sllasl b pogad (i iine (28) a5 g (ogusels
Al & 305 )l 008 b s g 0135 A bl 3 &S (g ks
a8 (IS e 503 (5w 4 bl e g9y Oyl g )b bl b
sl S ol 5 039 09y o b gl G55 conl e

b sl rges ot Bl plyr 5 Ll iy Blasl il 03,5 @1yl o (sl
P O S Sal 8l 4 drgi bl Lo 5 adye I3k wad

&bo

1. Abaasi D., Asadi N., and Jafari M. 2015. Study of the social-economic job creating factors of handmad Carpet
weaving cooperatives, International Conference on Sustainable Development, Strategies and Challenges with a
focus on Agriculture, Natural Resources, Environment and Tourism, Tabriz, Iran. (in Persian)

2. Amanian Bidokhti P., and sadeghnia S. 2015. The Role of Rural Cooperatives in Increasing Income and
Investment in Handicrafts Domains(Case Study: Hand Woven Carpet Cooperatives of Khorassan Razavi
Province). Journal of Research and Rural Planning 4(3): 101-113.

3. David V. 1995. Rural Development plan, Principles, approaches and tools of economic analysis (translated by
Hakimi). Series villages and development.

4. Delaware A. 1997. Research methods in psychology. Publications issued edited, Tehran.

5. Department of Civil and Rural Industries Ministry of Construction Jihad. 1997. Carpet and rural handicrafts in Iran,
1400, pp. 13.

6. Department of Civil and Rural Industries Ministry of Construction Jihad. 1997. Carpet and rural handicrafts in Iran,
1400, pp. 66.

7. Department of Labor and Social Affairs of Qom. (2007). TV Qom work.

8. Fall Soleiman M., Mikaniki J., Sadeghi H.A., and Dozgi A. 2013. The role of women's rural cooperatives in their
socio-economic status (A case study of Khosf and Kharaashad in South Khorasan), Journal of spatial planning
(Geography), 4(11): 95-116.( in Persian)

9. Hafez Nya M., 2001. Introduction to research in the humanities. The publication Tehran.120-135.

10. Hashemi A. 2004. The problems and ways to encourage the production of carpets with an emphasis on Qom
carpets. Thesis MA in Economics and Islamic Studies, University of Imam Sadeq (AS)

11. Kiani Abari M. And Khaghani H. 2006. Comparing the Carpet added value in terms of production employers and
self-employed. Goljam - Journal of Association of Iranian carpets, 45:87-112. (in Persian)

12. Kuhn J. 2000. Cooperative organizations for rural development: organizational and management aspects.
(translated by Naghz gvy kohan M.). Research and evaluation of rural problems Ministry of Construction Jihad.

13. Latifi S., Saadi H., and Shabanali fami H. and Mosharraf M. 2014. Analyses of economic - social effects of rural
hand-made carpet cooperatives in Hamadan Province,Journal of Applied Geographical Sciences,32(14):117-139.
(in Persian)

14. Ministry of Construction Jihad. 1994. Statute of rural cooperative companies of handmade carpets.

15. Mohammadi M. 2014. The determining factors in the effectiveness of some of the training programs in handy
carpet cooperatives of Zanjan Province. Master's Thesis. Abu Ali Sina University. (in Persian)

16. Najafi Z. and Hayati D. 2009. Investigating performance of hand-woven carpet cooperative and its impacts on
women weavers' empowerment: The Case of Firoozabad County of Fars province, Third Congress of Agricultural
Extension and Education Sciences, Agricultural Extension and Education Association, Mashhad, Iran. (in Persian
with English abstract)

17. Navab Akbar F. and Monfared N. Rezaie A. 2000. Quantity and quality factors handicraft production, the semi-
settled tribes Marand afzar women. Agricultural Economics and Development, 31(8):235-260. (in Persian)

18.

Newiger N. 1983. New approaches to cooperatives and other farmer organization. Land Rform, Land Settlement
and Cooperatives, 1(2):25-39.



135 cunidg p orliwsy Giliws i3 b Siglei 40 g e G 5

19.

20.

21.

22.

23.

24,
25.

26.

217.

28.

Office of Textiles and Handicrafts Ministry of agriculture. Official figures for different years, the Ministry of
Agriculture. Tehran.

Ojiagu N.C., Onugu C., and Uchenna. 2015. Effects of Membership of Cooperative Organisations and
Determinants On Farmer-Members’ Income in Rural Anambra State, Nigeria, International Journal of Scientific &
Technology Research, 4(8): 28-35.

Olabisi T.A., MacDonald U.U., and Emmanuela A.O. 2015. Effect of Cooperative Membership on the Economic
Empowerment of Women in Osun State of Nigeria, International Journal of Business and Economics Research,
4(2): 21-29.

Perivoliotis M. 2006. Long distance training for rural women craft producers Margaret Chryssovergis. International
Journal of Education and Development using Information and Communication Technology (IJECT), 2006, Vol.
2(2): 82-99.

Pur Sadegh N. and Bohluli N. and Haji Khani M. 2010.The role of cooperatives in the development of export
Carpet Zanjan, 21(3):155-170. (in Persian)

Qom governor (Budget and Planning). 2003. The face of economic, social and cultural Qom.

Sham abadi M. And Barim nejad M. 2005. Works training tips and knowledge on production of handmade carpet
industry, agriculture and development. 51(3).

Sham abadi M.A. And Hosseini H. 2007. Iran carpet export marketing: the main factors influencing pathology.
Quarterly Journal of Commerce, 43(11):1-34.(in Persian)

Siegal G. 2010. Toward a model rural development, Quarterly Journal of Social and Economic Development,
5(12): 106- 117.

Thomson A. and Terpend N. 1993. promoting private sector in agricultural marketing in Africa. FAO agricultural
Services Bulletin No. 106, Rome.



Journal of Agricultural Economics and Development
Vol. 31, No. 2, Summer 2017, p. 136-148

A

329l Axuwgi g oladl 4y i
136-148 . p 1396 yliasli 2 o,touis 31 Al

(Sl Gl s dm g 58 1 8500 S e 108,50 4o

s O S5 55,8

1

U e = g gasls el Al deme = P e ihaas - T gdes L,
1395/08/03: s\, 55 &b
1395/10/11 : 3 1y e

LRVCES

S5 wlilel g5 1 (b 9 $2LaBl (sliyuiio g o1 (ABL S )3 (6509l A5 e (o5 Sl ()2 4 Ao )

Oles 420 (awass (SsSs awyyp b blo)l 0 aSil 4 do g b canl aidly 1384-1393 (sls JLo b 39S sl bl glaslo s sl ol
13 il e Kenl (pS03lul 4 0l oS dg05 edlaiw] (bl 5l sl g dgu o0 zylao 5 bl olad bls)l allas youkS calizeo (gla iy
sla ol Sl aljliel x50 5,505y a5 ABd o Ui gl Cawl 0aid oolatwl 5ol (glaodly b slad  oxiw dlaiBl i, 5l Limeds cpl )
a.;l_u ol d_d)f )I)B J"& D90 d).:l).: & 9 u.:l)lg d.Lz:Lo ).u .))SJ5) L)"l »9 _\.leL;o )9 Ml.:).: d.ﬂ.: 9 m%.; 95w WLA.M\) Lmul...wl d]A.:Lo).w
a sy abwly Byame ( ASD LALBL g 3 coi g Caio «lod S (5,9t (slaitu phew (Sl (slasel)d a5 A o Ui Cpiran
J_:J.) L) u,«_..xo.&: _\_:1039_: )49_0 ul)l_m.cl é—’)}’ Jel l_bul.._wl ol 9 Couzxo> ‘4.:1).»: L5l>|') ua.ll}l.: J}AaDm ‘P)?" C)J ‘d.)l.aa.._@l dL&:C«JLﬂB
C;l)l_g;.c] 2209 O )9l;m dh"du“’] 2 9§J| Loy Lg[m)ﬁ.;;;o &l.o.m CJI).'}'I 9 Lmob‘.wl C;”l.?m cdalllas L;LMJIJ O Cude @L"s MJ?

Gl dily id

ladlats daugi Canluw ¢ glad  oriw Slail ¢ Sliwl (g5 d23g) 1 0S5 2319

|y ol 13551 clodlall g5 sl 1 48" ciliska 3lolie
Coog oo p il jolS 53 (flgto g 510 dawgi 4 (b Cawd
g Bblie ol ) dwg g Ay lavaie) sl 4 bl | olb;

(el o3 3olio 13 38 yo5 32 0

Slalllas wlliel g 4209 die panads g @iy pogad

il 53 (8) 505 5 S sl 4y &30 o
Sloj 9 2ldd (umar «($3LaiBl ol (Sl yiito 5L oy 4
oalaz_wl L, 1990-96 sl (b K 0l YLl gadsdgr Loy p
-opl8 s asob i mls sy (e skaidl b,
L9y 2 sladate g Slej sla e (pivred 5 2l2] 5 OIS
3503 acdlllan 13 )l (g S 8L AL sa by,
s Jolss syt ooz 53 (14) lSon 5 iy e
258 (oges By 0 (IS alesu (ladlate (anass el
Ly 51982-94 SLaj 0,95 5 msbls cslmols 5l oslizsl L gy

5- Barrilleaux and Berkman
6- Lambrinidis

doddo

slaciwlbuw lyal o cded il o bte jodS o ddg

3 g9 B (e el 1938 ol ol 5 (slaal e oladl
Sas Glalopw sla ol Slos dasogs |y gy slagyliSalo puw
Womd o Sl Wl o (olaid ] oyl 4 dillle ase Joro
L yliw! o @lie janasd ;0 o5 cdgd (golaidl jlid, ol
YU s ecslathate dnwgs o] )15 15T Gros 0 4 d055 L
Cowlow g Ulolassl d g5 dy5 0 0)lg0n s peod 4 g 0dg
sl drwgi 3 dlasloyu sl o)y Sl dndg . Cunl 0340 4,138
o Wl ) oree 185 (sloirl = (oobal slacslo pj g olop;
o Glule s sl ol Slos dasdg) (anass sg5s oplplo ke

657918 sLasl sl ¢ ,Lutily bl (635> o ey =4 432 1
A.QM w}))ﬁ bli.w)‘)
(Email:mostafa@um.ac.ir gt ot g = ¥)

DOI: 10.22067/jead2.v31i2.59482



137 sl (o 42390 398 32 (530908 i e (515 i a5

plod Cunlys dalgss JolS ol s (55955 G a5 amd o Ui 3)l50
les gl |y oges (sal rdgr slaani>

ol Sl oSl 4 dag b B S0 W Alie oyl
& aed gl Jlaw cpl & eses mlin ladhio yauass
g oS an wlwly ool o bl sla ol Slad slaasdg
= 5o (SeS) (ool 5 (sl 40by) (oobaiBl (sl pite o
I3 swop e Sl ol Sdod slaasdg (arass
Llazs S

o) 3 sk oje Le ol ple j0 olepite 4 ) ghe

W g, 9 9o

29 N9Se egad pd ok )l clagSl Cuend pl
S0 2luad ool slaodly Juo pizmen o bl po cljliel
SIEPEBULEEES

& Mlosw s o1y1> Slod dndgr anass bgou
aS cul Shlael glaslo po sl ol Slos asd4s 3l jolate
Cdgd (ogas axd92 0 9 (S5 g 4l iy Slyee aoliy
5 (b s whilae) Slyee ozl sl car SSE
9 LBl slaasly @ bgje (6)l (sloaly 1o dawrgi (pieon
g it Gl (e (Hlhee el clgs elor!
Lo pie dod 93 (slise  odas j5bds (agae lio g Laaiyja
LaasS ) a8 W glasby o (SSTE sl o5l
«oolaidl sl yiio 4 bgye 330 Jelgs jl Gis G (oges wlie
ki Jele 505 i Adl o ladbatom il  eless)

ol
by (SSU )95 Sl pepad 0 ol slagSl o e
Aoledds L$_>‘)JD (7) ulf).\_sy 9 p«_))g.'.) 9 (16) J?""ﬁ 9 Li;..\.uj
Ol yaely g cded a8 il ol (558 38 dalllas 90 ya o
alio Lol gyl shas)h g5 ol Sl baés 4y blod (508
S0 S e xaiy SUbal slaojes o slaiSa ) eges
o=l =28 s 0SS ey Ll |y bbbl (659,
a2 b alooje> 4 (b jecdyy &5 umd e Ll Clilas
s 6y o lwg 93,0 Bamsly s &S wiS o
4 8y sls (ooliaml gl oaalie &ygo ,d B () o]
Ladjab 48 bl (slaoje aimd (s, 5 390 i Ly 35l
U.:Lmo)? l_: ..\_:)JUA 1_: ..\_J)L'u_a Sl alold l) llbu] » u])>] L
Sl gy aasla sl ool wblug 295 (Su )b dblw o &

st 9 o515 e OBl Jlo jusite oS 28L 5> (e dLaidl (b
4239 3 S wlopw 0)9 o (ghtl )3 0uS 03D oy
Opzeed ol ABlIS )36 (coges (SlacSlo ) 4 Al janass
Sl oy yanass 1 wlw g (Jg0 a8 o o Ll guls
s 55U acllan 4 (2011) o Som 5 (I8 50 s
s3tS ailato 24 (gl a2 parass > luatdl g sl
5 4l b s, 5 ool 1 1993-2006 6,95 b oysls)]
G5 Lol 13514 a2 coolatdl 5 S5 bl aizdly o
aily e bulpd 2y laglinl I So qun (ioman 5 43S
A Mg (olow 3,509y (bl Wigd Bl ddgy yanass
oS wimd o (s owlow sladali 5l (o313l 4 blsesl j> 3¢5 dugs
W3dgr B )D e iSrek MUY oo (€ ey 0dsg Ul 4
ey L 5 ool 3 s s 5 S5 55
Ol e AT (00 LS (g yile 4209 M Joxle joRe>
L pito Syl () ay (sladllan 5 55 (18) yum) 5 om
L Gl ladaasg parass oged » oo (owbw 5 (ool
g a3l 1379-86 (coy90 (b (25bls (slaosly I 5l oxlizul
g 0dg yoomo )5 ol o bl (g5, as0g Hl8, a8 widly LS
L ite ataly sy Caner o515 9 Sliwl adgl alojur yusio 9
2 sy pzmen Wl oo 4Bl apass dilw laaxdy Gl
) Gy Laardg (g ysper Cusly bl )l5S 5 Jl
Gy b sl sl o0l ot e Ll 5 L |y (glaplil
sl 550050 L (shadlia 3 (10) )50 g ol S0
b 25l slroaly LB slaloyw ol Slod dadg 2508
b Lasls LSSl oo ite a5 szl ;51379-90 iko; o0
=l Sad laasdg y (g)bline g cute I (gl (a3 lig
5y (glaslo yus
sl 9 paoe JS8 B )5 anandg (13) Wl jlas oy
218 by dacewbu mls Jold plejen ok am (395
0l S ez e i it leg ibge g CBlunl ¢ suwlus slacy gl
IS 5 1, Shas 035, 50)8 5 closs &) gl o> (5
P ol (2GS )3 (i 4209 wla S Bk Adbe o
SR iy g )l (65503 (S 5> eolaidl iy
Iy dga o0 milio dndgy ¢ ol colo (wlul yy.cusl (0 pae (5l
P A e Ghby plaia] Al §0La5 )3 wiom bl o
e &5 O sl adgl Jlpl S aengr (Jlo g (golaiBl ol
st el Uizl slony] cnwsgs g (g3latdl 1y 04513:55] 5 a0
«lhls Jool (olol a3l oo e3baiBl )l Ladlre g g5
9 P8 amly S ) 9 g g)bre (slp il (e 4209
Ol 2301 ¢t puo slate Sl Culed )3 0l e s> sl eyl
eBCudgao g ol poli oges lodd 534l ds 5l aS dad 0



1396 uL.,wJL‘ ‘Za)w 31 al> ‘6})5“ Axwgi g slass AJ)M 138

o 25 90 3l aaldl j3 &S cusl [-mja] o5l 55 B leiSs e
Do o 0dldiwl y5 e 5 Cangllae ool

l+¢

yrac” u; =k + Y 3
1+¢

P2 ogate (5190 R o B S (o (e 1) Aal > (g
Slas cal adey b o Bl laale s ol 020 4059

d_"’)’sﬁa%ﬂ ol L asS e i )50 0j9> 4 (sloje>

1

. ) oe;
25 il s Cogots e ) gl 4y by = o8
i
1+e
ujejnjajc’——k =0
j @)

S e sy iy dlay dipl 035 Cye 5 85 W)W L
S i ]) adbate o Ogllas (Bl pj ladleyw o e

NS IW-TY)
Inc=Pj+olny;+iny (5)
Iny=Inp+Inb+nn;s B=Ino-Ind ¢ o=1+e (6)

il L J adlate 3 (3 lop il Cangllas ke cplpl
2 35 mobew )38 00k o GBI sl )18 5 &l ol
5V (slosinles 3y sl (6508 sl (Gl &S sl YU 5y90
Sy hdaito bwgi 4 oulie 5V (6900 (0 (1) 2L
I o9 5YL (2 9 (0) 3580 sl 1135 5550 3bls
L 53350 S aimdcsl, s Sl 45 () 2zl ol
1S oyl 5 a3l gis] s 45 sl S8 Limacsl, | g
(18) wiztns

9y (2L slom el ] aws 93 4 (19) dgh-dlgu
93 4297 3)90 Cunl (Sae SG 2 &5 S (00 05l s (50l
i A PRl gl ol (ol L 3l Aam a8 1y
slize 4 joome S (o a5 0 S ssee slad sy
sobate 4y a8 Gl iedg 5 (8 lagliel 3 S ale
23S o Oyge o] (sdgaS e b 5 lajls el
2 45 318 yee g plp panass (sl cnl Bl
g laso ) g5 odas dgi 9 0,0 jaulS o U] LS a0 jed
Wled oo 2ol )d oS (ola ]

Slaseby 2595 5L ln o2k S S dgh g 5 jluls
WBaa ml Lol jo e e ol (bl 9l8 40 i
Slaleyw slaassg jl eolawl Ly elaisl oldy gilw Sl
g @598 calisee bl ) Ailgi go a5

(8) s 33,0 Bamal, 5l ol

At 2iine (B) g S So g (S YL s i
LU )3 5y 4y Joed 43515 55,5 Sy el
9 St oo 2By (595 = IS la o (g a5l
ol 03l Hl 35 00,8 pl CA LS s o g 5 1 Hloleg
bl 51, sy st o ol &S U] sloojs Ygans
S b Mk (g yitny g B3 gy ol lod S
= @ddmie (5 Gladllas g 0l Sl g (liblgs (il ylai
ol 0dd A (6,555 05 9 (S Cowo

S5 w5 sl by s (5) gl 5 s
sy o oiat sy 4 45 S oo g iy
oS oyl sy o k5 4y a2l Sl a8 Ly Slyes (sladesgy
] 3 48 Eil siit ol slal)l sl elapllss (gl st
P St 09,5 Lo oS ol 348 (e Ol gl
oj> I gl 3 |y (e 4229 (SladsSan (635 50 ey
iy e GBasled Sl oy iy oS WS 0 @je5 (Sl
Ol s (Hyee azds gjg Wlis (ulpl )l 355 ]
(18) ey 5 oy
Max € = 2. ;¢ (1)

st.X i, =T Yo i) f

i J dilaie Banle S 6 o Banle JS s e of o a8
oy L Ny, J ddlaie 4 o0 03 Ganass dilw dadg jlide
sl 4y by ool Syas alio JS e 1 5 ] ailais Cunon
Sl cal @)le YU alal,
e R

P U\ & a

J ojo 3 odalcawda ¢, sl Sily v,=UuF@Ou,) «
ol iy @l Fi g adlato > (Saims (o) cpgllas w5
e bW )90 0a3ls 0 K JBo b o8 plaate
sl cpgllan @5 atl e 3ISY oy ko] 0je )3 oS>
ot | b 395 48 () 2,8 el o 51l s 35 (ug) S
2 55 Syt a3 ol (C)) (sladlate slagylopw 4y
0Pgad ) (HBd (i pbiate aSub e (I ()ge
A5l 423l el 5 sl 5 3,90 055 (Lol

&9 S99 4 b Loy & WS o o 2 alay
0=l 258 Sy boje plos (Bailes 1o (plas 51 48 095
2 s 51 Jgl ol e ey ke 93 0 5l 2l ]
5 pg> g sl Faioles olswl o aimagl) Caglla
S Fj el as a8 (2,8 Jlo cagllas 1 ) liS ke



139 . il (o az39s 398 2 (530908 iy e (515 i a5

N N
Vi = SZ\Niij't + X+ Zvvijxijy Hi; + &
= = (10)

sbayiahl 511 Ky O SLls B L aliey oS
oS ol b g e 5 paie oo Wi 5 ol Lol ol
(s 2)90 Wged (slasnly (2lad iy oaimdEd g (p Sle
raiobn jl Gt puple SGW oS conl ol 2 (558 <l
ol N agya jl ok

Sygo b el il ygo @ e ) olad o il
b yaxio SO ol gl Sy icd )3 s Solay il
Sl 5053 45 o )3 955 yme (L 35Ty 0 Sl
A &S 39 00 i) Hla0 )0 (Balal e S s 4 i ol
55 235 O iy i e b e ol b
€it g M (Solai sLapiite 45 Cosl (pl o (128 copioman ]
(8) acdl o S8, 5l Jitwo

Jolds Algine oS oo sassly (oo LS| (93,8 @ pai b
Lot alon 5 (oldd endgings Anl8 b (oL dtly e 48y
#5015 (SAR) (aludd a iy o SIl plote Cov s & & 2L
o ol ol iy S Ggtne sl (SEM) s sllas
ol ol b diugly pusiio 5 0l diunly puxio a5 55 o Jas o 1y
ol odalie SIS Glusgad I glacgass g dluod sladsly jo
(8) ol

N
Yi = 8Zvvijyj't + X B+u; g
i 1)
s a pldd iy o SI| (Ldd )5 055 o po 6 &S
S Pl 208 Gl @B el S g 4 Jgone
] 3 A sed e b S Jai s elazal b lab Lol azls
Glaod Joloe b S yiiin jobo 4y Jole SO (gly dtnly jusio Hlade
33,5 (o (s
Laly e & WS (o 28 (2lad glad SIS0 (59w
U.:Lb alos 9 0 odalin u.:lﬁ.a dL“’uf)’ﬁ Ac gone )1 Ls.aul)
el o lSo e Aot 45 ol
yit=XiB+it i 12)
N
by = pzwij(bjt +&;
= (13)
Olye aup g (olad dlendgd slas dlox Sibles i &5
70 Sl Jshied 5 s 3 1, (o8 99 e 10 601 50 10
30 |y Alas ol Jol (28 25b Ho! yHP3=0 asil pgs 4 Ho:
s S @ plge |y b > ST LT &5 s o 8 (905l

Max W= (X nu(y,)*""" (7)
i

s.t. Z ijnj = I_ {ila K1 IJ}
i

o 5] 15 &S sl CES g5 5l 5 YU elaial ol b W oS
lilato g5 slacs ol b callien 5 uby 430 oim ol &
b e el gl S 5 S b= 31 ] e  cel
20 29350 D98 ol LS &S G sl yuaie HI0 4 | cwl Wl
byl gl bl 525 42y pogad 53 558 ull ()8

sl 5 ©yg0 (B) dolee Jl 4550

ow; | ou; dy; o
T T T 5 =0
(auj J(ayj a, a'JJ J 8)

{3) adsleo 13 cpgllann 5 4 Wls Sl 4 g L
Cilisea gble ) (Lo 5 Saleps s iyl
O PUIETIRRYRE
Inc, =B, +¢(5)oIny; 9)

el pito 5l Lyl 3 oS sl 51 (B) alea b YU le cglis
ool B 358 o sl 4 g s LS b 008
93 581 a0loass ke 5.5 4y (clailaie Mgy g0y
50 oo g lej )5 3 el (g)ldke 10 (598 e
Wlgs e cdilaio (glayloyu 0033 (g0gi IS Sllwg qas S
Sl @S s gl b o plpnl jl 52,5 4y oima ol
(5) el auess b 4> oS il

ebad bl sl Juo

Jgome s dy «(63,8 s 1 0dd (5 yglaen (sladiges
S ooop b del o)l 2929 (abaile (Stsen b b5 > SIS
515 355 Jloinl o 5 oy d e slolie dbypuiS 5| alaie
o 4 ol p3Y oS 428l abaie | Stunan (5,15 ddllno gboli a5
Tl s gl ) 3505 oo (glaosls 3 335 s
el (gl Sanl) * olab sl 5 (F plas Sicansss)
1 tlad o o3zl (golatdl alols o3l 1 olisd Staly (slagSl
BLod 1 48 55l oo walyi |y e (clmodls 1 ogi pol 1] &S
(2) sl Glojes oo il 3 o a3 b aolise i L

 plad el ol Sl L sgaomal (gLidd (g0 6801 S5

1903 gupal pj Oype 4 Gl e

1- Spatial Interaction

2- Spatial Autocorrelation
3- Spatial Structure

4- Spatial Heterogeneity



1396 uL.,wJL‘ ‘Za)w 31 al> ‘6})5“ Axwgi g slass 44).“4 140

Wi, LI LNPric & Gl 00 bl o oolaidl L ac Jlebd
Lninfi & 5Loj i obiwl o 8l Cgme Sbiwl dl.ao..\_ai)b
LnPcGdpic & loj i oliwl 5 (1390=100) 5,55 ¢ oo,
& oley i bl o il w B (236 Jsame v, S
LnExti & olej 00 obiwl ;5 (o)L 55 w0, LnUnem;;
o)L LnPopi & lej o i bl 5 olblyis colie v,
GeoDa 4 ArcGIS (sla,)ljéle 5 5l g 30 0 &g Bliwl 38l
5l oeimen ol 0ad ool il pLad J5g G yile Dbl (ol
D9 39 Jol aipe pglome (Sl iy (sl aleg ) 59Xl

ol 0 odlatw! (gl Loy (gly 0,

2550 dalllas (gla it bl oSl p3Y oS50l 51 g
Jle (slp) oM w3 25h slmodls (sl 3,5 )15 (o
Sg-bise 25 Jgome yolo & (Shadlate g (Sl (598 o
Jo Colpi o o s Sloj (slaoygd i g coll ablio slaes oS
Ay diyy gejl 48 sl Y Wl (] 4 4295 L g loii e
= o el (olme Cluoguad 4 dr g 0,8 Ol canlia
ool ) oy Sl 3251 (21 Gimsi 2 52 =
S5 ol 35 G5 (1) s 5 of s o8 55,50
B 92,573y plyion |y doly ad) 3929 0 (dun yio (1558
e R

Lol jl osliznl po3) cdllas sl yuizo oliwn! 4ol 5l
458 gl (g3l )3 35800 oy e el 3l ealial b gLl
sLaodls 3l odlil pogl) lalia Sl oy (292 s Kol o
pod) s Sl 12)e (g Sglite ;Slles blio ad b o (il
F oLl e {2) Jgds (ool il (oshls (slaosls j1 oslizu
sboosls 5lasl plpli 99,25 o )18 o 405,85, 4l )
Dg0d 02t pesd gl bl

Sedg (o Eer 3ol i dglte g sl
355, LS el ol 3 yao (o8l Waoaly j5 ,Lad
(Ssadgb 3929 01im3 Ui Jlie (12,8 9 (ldd (Stuendgs
S95 = e o (23 {2) Jsie b ol el glad
oyl Co oMo dy dagi b g 20,5 00y plad  Siuaddg>

1- Levin-Lin—-Chu

09 I LT a8 1y s ol pgd 158 5 3905 s s e
O3l 3y90 3g0i 40N plab sllad Sl 4y i |, (L
(2) amd 0 )3

P Jae

bl b gillas (igiy (ol ) (SgesS) 558 i
Ol Lo gyl el 48 )5 C g0 iy Slalllas 5 £559a
ol Sles gyald 5 dlboe 5525 slaglinl plos ol 30
s> o ) imgly copl 5o el (93-1384) Lo 10 Lol
SLb o ) 9 e sl e Slalllas 4 a2 L Sl
AL g )3 C g (655laS anio (losd sy it wrw
w5 bl oolati] glocled ais, alauly 5y 5 SN
OhbSes g (ot oY gy 9 (o Olielbrd e llas
Coosl g 92 Slllae b Billae ()0 E55 9 )95 £55 sl
L e 51 Iy iz 1) o0 5 i 5 (12)
bl o Cmen it ¢ 6585 SLa (9) 5 (5) balyy @ oy
5 s Oleled o o (18) I3 g gl ¢ 0 ST 5 gusshl lalllas
el o lalllas ol ool bslial Colusyiito o i,
ol 04 oolaiwl (gl oy (sl yusio flois 4 pby 5 s
ol S it ¢ oLl i g mer (LaBl glapite  ogMle
Olallas 4y do g b slonyd )5 adlsl asdg aoass oS &
Lo yito (10) lSan 5 ol g 12) 5 oo (sl
IR by & Sl o) 5 )yarer Cuslyy bl s Sl
L] j1 4 A8l o (clodimdgensss (sl it bl o 3 Cokiie
" olaiwl )5S gadg Auld Sl (BB ) Sl
235

hamsg parass Sew)S) ol (358 Clrwss 4w L
P9ed gyl ) 9o Ol
(14)

LnY=0ap+ asLngrita,LnServitozLnind;+

osLnOili+ asLnCoy+
asLnPri+o;Lninfi+agLnPcGdpi+

agl.nUnemjctagoLNEXti+tag LnPopitogLNEleci
+agsLnPvirt U

Lo mlh Sles elylel i K LNY ¢ dlay ol )5 &8
S miee wiy LI LNAGE & olsj 550 il )3 slaslo
LnServic & ;loj i gliwl o A3 (2L ads 5 (65,4lis
Pl B (a5l adg n cledd (isy waw el )&
3 LAlEL W ) Cario Sk aaew piy I LNINdy & o
oAU Ay 3 i w0, I LNOITi & oyloj o jbuwl po
ady aba wly by ame 1 ) KILNCOR & (o) 30 il )5 51



141 sl (o 4290 398 32 (530958 i e (515 i a5

ol @l gy 4 0,90 Cambice 9355 3 g |y 103 D

(2354 plos
&bl o gejl @i - 2 Jga
Table 2- Results of stastical tests
2, Lof slado ol
095! asesl ol Jlois !
Test Stat. Stat.  Probabilit
test quant. y value
PLES F 17.96 0.000
Chow
s 2 0.374 0.000
Moran
ool Cond ) 181.98 0.000
Likelihood ratio t
ool Cod ) 219.40 0.000
Likelihood ratio x
Cyomla H 179.13 0.000
Huasman

suios sbaadl tisle
Source: Research findings

sla e )31 Jolos 4 Jls 0ad gl CJlas 4 a295
slabiwl 3 asde (auass 3,59, U dgd o aidldy (golail
pit ) S Lo pite (3) i s oll 00,8 (et y5S
wiew wi, LS (LA s (albb adgi 5 (659liS weew
1 Caino wiw wi)&" S(LnSer) s Lalbb adgi o less
15 5 i o o) I(LnInd) 3l (allSb Iy
Wl 51 LaBL Jgeae w20 5 "(LNOI) 515 Ll
b il & 438l s 29y 5 (6l sine 1 "(LNPCGAp)
12 Edgd 35Sy 4 il ] SSles pel iyl A Byls oS
Hlasasg b g cwl goladl b slaoby g9 5l dsdg anass
Sloss 50 039331 [55)] pres e (slittsl ) o puito ol e
Cb)S dom oty ol s ol (81 (AL Al )
A e g S Baa L ollasl gjg 5 cgy oS
ol 03905 48 Vb (o3LaiBl olaciasd b5 | (sl il

Floxt 9 Jlo oS8 5 slo)lgls (Vb ppew 4 2255 L
A5 0 L g (4o 75 dgas) cleds yisw 0dg38] 35, sl y
o g plonj Gl S el (i & pol pl (38,5
e i) S e it 131 {17) 5,8 o 00 (o
Sl aAmd9 arass o ' (D (a3 a g s clea s
ool gl soleatt] apebly L 3llae (oo cslo ol

"5 IS g 5 o i i A s
g o 317 (Ll LallBL A 5 (69l mp oy

D503 3539 Waodly jd olad ot  Stuseddgs 905 ol

LLC saly addy g0l o -1 Jooa
Tablw 1- Results of LL.C unit root test

o 0903 8lel yludo Jleia! o351

Variable Statistic test Probability
guant. value
LnY -4.123 0.000
LnAgr -6.032 0.000
LnServ -6.415 0.000
Lnind -3.993 0.000
LnOQil -11.217 0.000
LnCo -9.204 0.000
LnPr -11.042 0.000
Lninf -6.698 0.000
LnPcGdp -13.033 0.000
LnUnem -4.736 0.000
LnExt -4.333 0.000
LnPop -3.361 0.000

suios sbaadl tisle
Source: Research findings

o s ) 2l mpgd s LT S s ol (gl (41

o3l 3 o Lol s olad aidy S lad clas oS
SN Gl o jho (23 a5 33,8 o e3lizwl (LR) (loiiwly s
- e HO y=0 Lis 4y oS oy 5 HoytBO=0 las clas
9 52 2 o oy asple il phhe Clas elul il
35l it (2ldd g s 935 3) (pleitsl) Cod (905
053 48 el o Sk (2) gt gl bl e canlie oS
ool ol 539550 0y ool Sl (903l 93 2 53 s
95255l (sl eygd ¢ 48 28 o i i
3 las @l sl g colb Sl gl Qle 359l g, Ol <l

D on 03wl yewld (yge3l 5l olab ool claodls 5,5,
6yl 31 g dtuonl 4 b 90l Cids )3 Cyewls 905l
)35—“"-709“1)—*0@]@—*]9)—’4—{“—”‘@“"9’;5‘“)*“9
e o ST Kigh oo duglie o b olai g b Il glad
90y il a5l 3g g (Nimod (Suidgi pxie 5 SIS
251500 By b il H85ke Bolal g <ol Gll ojopmess
9 )85 cal ST G058 9 S 5Leb (Solad SIJI jopess
Ot (S pas Sy opg0il ol 3 o (58l L
ol Jolie (1558 5 Ailoe (0e38 slad g (s o ite
-0 b (2) Jgia 5> cpewsle o,lel Jlaie .cowl blLs)l g2 g o
S oxe plaw p> Bolay il dgng p dus yhuo dus )8 oS dad



1396 uL.,wJL‘ ‘Za)w 31 al> ‘6})5“ Axwgi g slass 44).“4 142

-l & 4Bl apass 4235 (5t 9 ite I (LNCo)
oiu slacJld > dhawly Bpas (IS o 401 558 (sl
Hlacasg by adbie in boise plo b awlie p» ol
DAL a5 )3 less paew i)Y e Sl e g (e
02 Ol 58S gl 4 Bl panass ardg 7B
- = Sl asog yids )bl m565 Alyd )3 &S dg0d leis
) Gy o 45 Al o e bl 4 (glylo sl
o Sl sl oyl 0l e bplil o 5 olasdl eyl
(cghicobiys Ly colatdl 5,5, 1) (hlS dlalis j1 s &8
S &5 oS it yloiige 03latl axdgy anass sl
Lol 4 4Bl (anass a3 p )b axe I (LNUNem)
2 6w &5 (B85 S5 )3 g ardg (anasS )l 598
S e a9y csllas] 158 )3 oSl o ,Silad oS (glali
Jre o dngi yidn o9iS Glaglinl 4 Gl sla o)
dnogi oS 5 Miojls 3blie 3 Ly ey ol bl S
b oo panass (¢S Ohlael (YL ()80 2,5 b sl

9 30 SLails (els (sogas 15 a5 B S bl
SA Dy anast Wuxes ol ]38l L il HodS S STl
23 Cpman &S ol caily 3.8l walss Ll o g el
390l 33 ()8 lo s @ 5L b o il38l HLlias s3gd0te S
A aS am e ot gl (18) abise (al3il 5o (Bl
Sy R i
5 St oS (sLagliwl 4 4l olatsl 4oy 5 "(LNPop)
ool 1 g Canl (oolaiBl (6505 b Billae didly cpl ol Hlo bxe
o3l g (bl Conmg Gl L dges Yl iz lgies o
Amlgd e jpme Caner g jgme Lad Olilite] janads wuses
95 sl b oolatdl 5K, 51 oolitsl (Sibles azbly oyl &S 56,
ol laslojw gl o]yl Slad dodgy lyliel & 505

oo oy LB 53 e )lite o )L (sl it
"(LnPV) coxito jrez sy Lyl 80> 02,8 5 *(LEllec)
s5e Vsl iz e g Kiblysa 6l sine ool Ll ]
2988 Sliel (s 39 yanass )3 (ST Gl puiie (pl S
iy il coles g b )08 Lais cgly 135,05 ()l gxe 5
= Sl a0y anass (3 pre slylae 51 el HBaies
5 Lass s g 2l e y5tS elaylil e (gl clo
Wlad oo 0olaiwl dadgr mje8 (gl golaiBl b (glasl y 2,59,

2 ldd (Sly osomy jlidlo jl olad o )S) slagSl
o ol ¢ 3blio ,Sibled lanlite oyl & 1S o o3lil Clanlite
3 gdtos)) SleMbl Jols o 6,51 sl ol 9 Abb o g
boipe (Srudg pxio 53yt .l Bblo b Glialie ole bl

o=l a0y e iS gla liwl 4 Bl eas dsde w6yl bxe
o=l g0 e a0y anasd g ()l 8l pw a5 ad e L asdly
9 siaie B Sl il o 42 5m 9305 (0 g0yl bnisu
sy Gl o 4 a8l auasd dsde (bl A e (65)eliS
Y3 4] (650l slage 05 35 ol gMe 3 alss
olo o JSI5 mrew (392 Ol cge (o033 Sy (09
slaog b aobl s yi5u opl 50 iy gl ko 4 Lild pac
(23) conl o 2gi i

5 Cdo | A3 LalBL g 5 b paw w5 pite 3l
9 b LS s sy ) Jeols sladel s bl dmd 4w Job
295 ) 528 (egas dadgr do)d olodh I i (sendg )
aly 5 ladel)d 4 o)lgen cgd gy opl 5l lodls ol
22 o Gygo iy cpl Coglgl LTy 0g5 (o)l ale yus g Cowl 009
Pl i 39,8 5l Jeols aal s doyd 93 Gl ,Sod )b 51.(18)
o gluley sla ol Slad clliel &)po 4 55 (anb 55
AL Jgame o, LS pite b o polaid] dbgspe ylin]
CoaMe an ang L oS conl 65 e (sl pusio 1 il JS D
lacliyy 35555 3 @39 parass dals (Jgiie 625l 2 e
ol b xe g Cuto (I8 Bl dagi Loy askids 1) (oolasdl |
(s 492 (anass ) Clgd 3,S0g) 390 JY sl Gl on pita
B (AL Iy gl 4 Slagliwl 4 g cwl S
male o sla olhls Slod dsdgy I (g iy poaw Sl o (g pdin
dalllas a e U sollas gy ol a8l sl o (olais! 4l
el iy g (G (el o

= "(LNPY) (gl8 Ggan Sl (ladal s o, K" ke 5]
M xe 9 Cuto HoulS slaliwl jo A8l auasd Jlpes asdg
Gl pols imghy 4l bl o (P8 e Slisl (slaal >
p155 €5 i) S e sl il 53 g pa2o 0l B L
63)91)—% SNl 33 09 590 (e0laiBl glayuaio K00 5 "(Lnlnf)
= b mme g (e 5l e ol dad e i s &S
Glas a bl ol oyl glaslo s sla olyls Slod andgs yanass
oL L s €05 QR L s el (ooladl sloey i
Aol e ilS HaiS sla bl (golatBl Wy 0ALS' B pas Cuoud
Slres glaainzn (il cage oy £ Gl oK 5w
Llod jl (e glag,b lal e iz )3 533,50
20,5 o angi b e oolaidl

oolasl lacc b 4y da wly by ane o, LS e



143 . sl (o 42391 397 32 (530908 iy e (515 i 425

g 3 "B GABL g )3 (65,0l (i e e &

55 50 Slod s opw o) LS 1 ite die g wedine |
o> So (pmals) LBl b oS ams o olis " sl L2l
(Lial58) 2ol 0o ys 0129 sgus Lawgio yobo 4 il )] 4 asly
sla ol ol asdg (0365 i HidS 505 sow 31l 0
AL A 5 Cato S e e 4 Cams (glaulo yu
Al 0 022 5g35 )3 9 cuto code (glyls " S5l

Slaloyw cla Sl Sad asdg (365 S b iiS
mccaMe s M IS LalBL A 0 b e paie 4 Cod
@bl gla yiso plu b dwlie o cdl jisy s ] 4S
ile (-0/38) Jslao 3 " oobaiil (claclud

4 bl S5 3 9B Gguae sladel ) cho > S il
sla oy Shos a39) 003 0116 238l Cogo bawgio yobo
i) LS e e 151 ol dg-d e il o (glaslo o
Asb o Y gme (6ylel LIsd I gils Ggann Sl (slasal )

Moy w5 it puiitune 3l oMo a5 umd o i ol
oS el ol el (gokaiBl glagye5 b sillas 9 e
P95 5 & Cod llopw (sl ols Shod a209: (0395 (S5
oS sl bawgio jo b il o o555 (2alS) Lol
dopd 126 sgas 5 il o a4 4Bl auass asg (i) 3)
2 la b Sl asdg auasy (505 @jle 405 0
Al GRSk Gl ol o8 4 S il

& Comd Slaslopw gl ol Slad dsdgs (095 Sip S
0732 L plys g o cMe glyls "ailyw 315 LaBL Jgame”
3 LAl Jgame p (LialS) Gill doyd SO n dalys
(Lials) yiulisl el buwgio yob 4 asuin liwl SG 5> 4l
Dguige Juoyd 0/32;5» 3 ol o & panass axdg
)l o) oS0 5 7 ya e ol bbbl s oS Lt
a9 30 ()b me yudi g (asuie liw] Gy b e oyl
)9&@4 Ol‘ml OT & wb uol.\a';&l

olel BLsd 5l M emen o, 8" it putitane 3l coles 4
028 b oS ol 4.3l e 0177 sgus o Jluie g ol Yo sine

Sl ol IS 51 il o] @ 4l janass dsdg p bl S 4
eSS o s i g 41 e ol ol 1 oMo g (aitans
2 (o it 31) 590 aalgs )15 15 15 bayliwl ol 55 4
018 S5 5 (g (slo it s 131 5 (B) g

25905 31 Jols i -3 Jga
Table 3- Results of model estimation
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Variable  Coefficient Probability value
LnAgr 0.316 0.000
LnServ -0.296 0.000
Lnind 0.198 0.000
LnQil 0.024 0.000
LnCo -0.379 0.000
LnPr 0.167 0.000
Lninf -1.255 0.000
LnPcGdp 0.317 0.000
LnUnem 0.043 0.380
LnExt 0.042 0.019
LnPop 0.776 0.000
LnElec -0.023 0.742
LnPv -0.041 0.547

suios sbaadl tisle
Source: Research findings
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Table 4- Cross nighberhood matrix of independent
variables
LnAgr 0.180 0.065
LnServ  0.662 0.000
Lnind 1.039 0.000
LnQil -0.001 0.973

LnCo -0.116 0.404
LnPr -0.110 0.282
Lninf -0.048 0.944
LnPcGdp 0.213 0.175
LnUnem -0.175 0.137
LnExt -0.080 0.061
LnPop  -0.248 0.124
LnElec  0.018 0.914
LnPv 0.338 0.014
Gpion claansl s Le
Source: Research findings
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Table 5- Results of direct effect (Spatial durbin model)
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Variable Coefficient  Probability value
LnAgr 0.328 0.000
LnServ -0.290 0.000
Lnind 0.227 0.002
LnOQil 0.023 0.002
LnCo -0.384 0.000
LnPr 0.167 0.000
Lninf -1.269 0.000
LnPcGdp 0.324 0.000
LnUnem 0.039 0.344
LnExt 0.039 0.037
LnPop 0.778 0.000
LnElec -0.024 0.750
LnPv -0.042 0.499

suios sbaadl tisle
Source: Research findings
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Table 6- Results of indirect effect (Spatial durbin model)

e oo Jloin! 43,
Variable Coefficient  Probability value
LnAgr 0.546 0.037
LnServ 0.895 0.008
Lnind 1.881 0.000
LnQil 0.013 0.696
LnCo -0.492 0.065
LnPr -0.044 0.788
Lninf -0.954 0.470
LnPcGdp 0.594 0.059
LnUnem -0.277 0.147
LnExt -0.122 -0.112
LnPop 0.136 0.640
LnElec 0.025 0.922
LnPv 0.525 0.054

seios slaanil sl
Source: Research findings
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Table 7- Results of total effect (Spatial durbin model)

wie cwps el o)
Variable Coefficient  Probability value
LnAgr 0.874 0.003
LnServ 0.605 0.099
Lnind 2.108 0.000
LnOQil 0.037 0.357
LnCo -0.876 0.002
LnPr 0.122 0.479
Lninf -2.224 0.113
LnPcGdp 0.919 0.006
LnUnem -0.238 0.259
LnExt -0.082 0.354
LnPop 0.914 0.002
LnElec 0.001 0.997
LnPv 0.483 0.103

suios sbaadl tisle
Source: Research findings
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Table 1- Demographic profile of respondents
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Characteristic/category Total %
O»J
Age
18-25 14 7
25-40 96 48
>40 90 45
Gender
2y
Male 85 42.5
o2 115 575
Female
Y
Education
o2
High School 18 9
wlod
Diploma 40 20
HEYYLY
&)
. 21 1
Associate 0
ol 75 375
Bachelor
a5 plis,ls 38 19
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&55> 7 35
Ph.D.
odlgls 31,81 slasws
Household size
2 32 16
3 50 25
4 63 315
>4 53 26.5
(b)) edlgils aslale soys
Monthly household income (Million Rial)
15> 24 12
15-25 91 455
25-35 51 25.5
35< 34 17

g sl sl
Source: Research findings
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Table 2- Conditions (independent variables) of study with fuzzy value
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desirable flavor of the social status by proper price of proper packaging of availability of
branded rice(A) consuming branded rice(B) branded rice (C) branded rice(D) branded rice (E)
0 0 0 0
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1 1 1 1
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Source: Research findings
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Table 3- FSQCA results: final reduced combinations
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coverage Consistency
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Abd 0.258 0.009 0.812

Ade 0.305 0.035 0.813

c 0.531 0.268 0.814

0.61 = (Solution coverage) J» o, Liudg
0.80 =(Solution consistency) s, .s,5;b

Do sl sl
Source: Research findings
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1- Piecewise-linear Convex Hull
2- Constant Return to Scale

3- Variable Return to Scale

4- Decision Making Unit
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Figure 1- Different Non-parametric production possibility frontiers
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Table 1- Average technical efficiency of different windows during 2000-2012 obtained from Window-DEA model

‘.’b'_w' 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391
province
‘5}5"_ 065 062 054 063 052 071 079 060 093 076 062 060 058
Markazi
‘-ﬁ)i"’b'qb"bl_ 100 090 098 099 100 065 099 094 075 070 072 063 055
West Azerbayjan
sbidke S 067 031 078 062 061 097 083 100 074 082 059 100 052
Kermanshah
ol 042 045 048 058 054 055 060 043 071 048 045 062 1.00
Fars
o 056 042 048 100 100 051 062 059 100 041 094 037 052
Kerman
bl 086 084 092 089 078 080 086 071 065 087 053 064 038
Khorasan
oledee! 042 042 046 063 08 061 058 083 052 061 051 054 031
Esfehan
“’L"""*JL’“’L@__ 045 054 066 058 058 056 054 064 044 053 067 034 061
ChaharmahalBakhtiari
o) 048 056 092 086 08 100 08 053 075 08 070 097 034
Lorestan
b 079 057 063 061 061 047 061 056 046 062 090 042 0.60
Semnan
‘”"5 066 100 096 065 065 084 099 078 080 055 055 050 050
Gazvin
R’AS\’L‘ 063 060 071 073 073 070 075 069 070 065 065 060 054
ean

3uios slaadl 1 Lo
Source: Research finding

&lo sy FDH (5681 wlwl e 1379-91 slaJle b it slroxy 28 oly5 o -2 Jous
Table 2- Average technical efficiency of different windows during 1379-91 obtained fromWindow-FDH model

Gl
Ol 1379 1380 1381 1382 1383 1384 1385 1386 1387 13838 1380 1390 1301
province
s 100 099 079 091 08 100 100 100 100 094 094 100 067
Markazi
v ol 100 098 100 100 100 094 100 100 100 098 098 100 100

West Azerbayjan
slisle)s 100 043 100 100 100 100 100 100 100 099 080 087 100
Kermanshah
;”15 068 057 075 095 090 091 100 069 100 075 094 100 096
ars
ke 096 079 094 100 100 073 098 100 100 088 100 095 0.80
Kerman
bl 100 100 100 100 100 100 100 100 100 092 090 091 100
Khorasan
bl 100 084 075 08 100 072 093 100 083 100 085 100 100
Esfehan

b ele 100 089 100 100 099 100 100 100 100 100 100 079  0.62

ChaharmahalBakhtiari
ok 100 092 100 100 100 100 100 100 100 100 093 095 100
Lorestan
Ol 100 100 097 097 100 083 100 084 092 096 093 075 100
Semnan
o 068 100 100 100 100 100 100 100 091 098 077 089 100
Gazvin
R’f’"‘ 094 086 092 097 098 092 099 096 097 095 091 092 091
ean

3ot slaadl 1o
Source: Research finding
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Table 3- Average technical efficiency of different windows during 1379-91 obtained fromWindow-Order-m model

b

) 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391
province
‘5}5"_ 100 090 055 066 067 071 084 108 110 102 092 114 0.76
Markazi
e ‘-"b'q'l"’bl_ 086 083 097 076 100 077 100 088 1.00 092 095 1.00 1.00
West Azerbayjan
alisle 034 014 025 032 100 070 100 048 077 101 047 081 1.77
Kermanshah
E;)rl: 0.58 0.4 039 071 066 051 057 061 109 046 082 1.09 0.96
ol 056 059 052 133 130 064 068 066 159 077 225 126 139
Kerman
bl 100 100 100 100 100 100 100 100 063 067 079 083 102
Khorasan
e 043 029 019 030 058 048 028 069 094 117 070 105 0.78
Esfehan
il JL’“’L@; . 059 072 055 051 053 049 042 059 150 247 111 077 121
ChaharmahalBakhtiari
i) 068 068 085 08 060 073 043 033 108 132 086 096 1.27
Lorestan
Qo 077 049 046 050 059 040 045 058 067 091 093 060 1.28
Semnan
0’9"5 033 050 040 041 060 084 100 072 106 098 068 087 1.10
Gazvin
R’A'jahr: 065 060 056 067 077 066 070 069 104 106 095 094 114

3uios slaadl 1o
Source: Research finding
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Table 4- Average technical efficiency of different windows during 1379-91 obtained fromWindow-Order- ¢¢ model

b

A 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391
province
‘5}5"_ 100 094 057 053 072 071 095 107 1.09 1.00 094 112 083
Markazi
o bl 086 083 097 076 100 077 100 08 100 091 095 1.00 1.00
West Azerbayjan
abisle 027 012 023 023 100 062 100 037 066 097 040 075 100
Kermanshah
E;)rl; 058 045 039 071 065 051 057 061 1.06 042 081 100 0.96
ol 047 057 061 156 143 067 063 072 210 079 159 1.00 1.00
Kerman
ollp 100 100 100 100 100 100 100 100 063 066 079 082 1.00
Khorasan
el 036 025 017 025 054 044 023 056 1.00 125 055 100 0.62
Esfehan
d)L"""*JL’“)LW_ 0.64 073 043 042 044 038 035 049 185 160 1.11 080 1.21
ChaharmahalBakhtiari
i) 064 072 072 076 055 063 038 029 104 157 078 091 1.00
Lorestan
Qo 062 039 038 045 056 035 040 052 070 094 079 057 131
Semnan
"9’5 030 045 035 036 052 087 097 066 1.00 100 063 079 1.00
Gazvin
R’A‘jal‘r: 061 059 053 064 076 063 068 065 110 110 085 089 0.99
s sloasdly 1islo
Source: Research finding
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Table 5 - Scores and Ranking values obtained from four models

& 2 sl XA
st Technical Efficiency scores Ranking
- ince JolssSl sl o 5N s JolssSl ol o 5N s
P Model 1 Model 2 Model 3 PPN Model 1 Model 2 Model 3 PRIYS
Model 4 Model 4
$Fr 0.66 0.93 0.87 0.88 6 7 4 3
Markazi
o oyl 083 0.99 0.92 0.92 1 1 2 2
West Azerbayjan
sbisle S 0.73 0.93 0.70 0.59 5 6 7 8
Kermanshah
o 0.56 0.85 0.69 0.67 10 1 8 6
Fars
oler 0.65 0.92 1.04 1.01 7 9 1 1
Kerman
ol 075 0.98 0.98 092 2 3 2 2
Khorasan
olege! 0.56 0.88 0.61 0.56 9 10 10 9
Esfehan
sk Jller 0.55 0.97 0.88 0.88 1 4 3 3
ChaharmahalBakhtiari
o) 0.74 0.98 0.82 0.77 3 2 5 4
Lorestan
oo 0.60 0.93 0.66 0.61 8 8 9 7
Semnan
o 0.74 0.94 073 0.68 4 5 6 5
Gazvin
ol 0.67 0.94 0.80 0.77 - - - -
Mean
e slaazsly tisle
Source: Research finding
Wideo (LR bawgi il dmilxo (b8 (2, il Bwogi bl -6 Jgun
Table 6 - Descriptive Statistics for the average efficiency scores by different Models
dold Ja! 55! @50 55! Pgw 59N @ik s
interval Model 1 Model 2 Model 3 Model 4
>=1.00 0.00 0.00 9.09 9.09
0.90-1.00 0.00 81.82 18.18 18.18
0.80-0.90 9.09 18.18 271.27 18.18
0.70-0.80 36.36 0.00 9.09 9.09
0.60-0.70 27.27 0.00 36.36 36.36
0.50-0.60 27.27 0.00 0.00 18.18
0.40-0.50 0.00 0.00 0.00 0.00
0.30-0.40 0.00 0.00 0.00 0.00
0.20-0.30 0.00 0.00 0.00 0.00
0.10-0.20 0.00 0.00 0.00 0.00
0.00-0.10 0.00 0.00 0.00 0.00
3 Sleo
o5k 0.67 0.94 0.80 0.77
Mean
Shxo Gl ol
. .04 Nl Nl
Std.Dev. 0.09 0.0 0.13 0.15
N 0.10 -0.60 1.90 0.015
Skewness

3ot slaadl 1o
Source: Research finding
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Table 7- Spearman rank-order correlation between technical efficiency of four models

Jol s g3 5N
Model 1 Model 2

pgw 5N o)k oI
Model 3 Model 4

J?' £55§‘" 1
Model 1

,353 dgﬁ.“ 0.69
Model 2 (0.01)

pow sS04

Model 3 (0.17)
Pk s 042
Model 4 (0.19)

1

0.96
(0.00)

suios slaadl 1o
Source: Research finding
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BysBpise_y + BrpRpep_y + 5

Rpkir = By Rpgy oy + Bra Rpwirly + BoRpsip oy + BosRpkp oy +

BieRpie_y + Bi-Bpep_y + &

Rpiy = BogRpgy_y + PyoRpwiroy + Bai Rpsipoy + BaRpkyo +

By Rpigoy + PasApepoy + 5

Rpey = B3aRpgs oy + i Rpwip oy + BagBpsiyoy + BagRpkien; +

ByoRptiny + By Rpepy + 53

PVAR Jdo 4 disps addg oG sl ylro -1 Joua
Table 1 - Criteria for selecting the optimal lag in the VAR model

ady i Cups 0yl

2 0ol gyl i Flow lme ST jlre  pusS Glis Jlre

Lag CD J J Pvalue
1 0.5650 81.85 0.2749
2 0.6870 61.97 0.1191
3 0.5439 42.17 0.0172

MBIC MAIC MQIC
-276.57 -68.14 -152.77
-176.97 -38.02 -94.44
-77.30 -7.82 -36.4

Uik slbanlisle
Reference: Research findings

1- Kilian and Vigfusson
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29U Go3ls b (150 (g 5 ) 395 Jde (e I ol gl -2 Jga
Table 2 - Results of VAR model estimation with panel data

M’»&?}o MQS J&MN Mlg ’&7@ o dUa& D)Loi p>|z|

Description of independent variable independent dependent Coefficient Slitiw! z
variable variable z p>|Z|

SD
) Ceosd M5y F Oy rinpg rinpg(-1) -0.2257 0.0575 -3.92 0.00
h inth h £ ; rinpe(-1) 0.1595 0.0360 4.43 0.00
Changes in the growth rate of corn prices rinpk(-1) 0.6257 0.0421 1484 000
rinps(-1) -0.2369 0.0413 -5.73  0.00
rinpi(-1) 0.0922 0.0265 3.47  0.001
o) Caosd Ay 5 i rinpe rinpq(-1) 0.0978 0.0706 1.38  0.166
Changes in land price growth rates rinpe(-1) -0.5819 0.0515 11-28 0.00
rinpk(-1) 0.2344 0.0637 3.68 0.00
rinps(-1) -0.0128 0.0562 -0.23  0.819
rinpi(-1) 0.0491 0.0348 141  0.159
otleowd 395" Cuasd iy o i rinpk rinpg(-1) -0.1298 0.0553 -2.34  0.019
h inth h £ fertili rinpe(-1) 0.0702 0.0434 1.162  0.106
Changes inthe gg?m“’;s rate of fertilizer rinpk(-1) 1.1577 0.0662 1748  0.00
rinps(-1) -0.4688 0.0449 -9.38  0.00
rinpi(-1) 0.0007 0.0331 0.02 0981
oo A5y § 5 Oyt rinps rinpg(-1) 0.1224 0.0612 2.00 0.045
h inth h f ; rinpe(-1) -0.0522 0.0503 -1.04  0.300
Changes in the growth rate of seed prices rinpk(-1) 0.6400 0.0483 1324 0.00
rinps(-1) -0.5776 0.0482 - 0.00
11.98

rinpi(-1) 0.0560 0.0219 255 0.011
539158 pyews Cansd AS) F 5 st rinpi rinpg(-1) -0.0447 0.0936 -0.48  0.633
Changes in the rate of growth of rinpe(-1) -0.0844 0.0740 -114 - 0.254
agricultural pesticide prices rinpk(-1) -0.0096 0.0599 016 0872
rinps(-1) -0.1283 0.0733 -1.74  0.082
rinpi(-1) -0.2978 0.0497 -6.22  0.00

Uik slbanlisle
Reference: Research findings

o329 y3lie (5ylul byui -3 Sy
Table 3 - stability condition of eigenvalues

Sj29 Jlaie
3|l ol o Eigenvalue

Modulus LTV g

Imaginary  Real
0.8895 0 0.8895
0.5733 0 -0.5733
0.4280 0 -0.4280
0.2323 0.1058 -0.2068
0.2323 -0.1058  -0.2068

Uik slaanliisle
Reference: Research findings

09 95 Jae 048 359l culyd Ol (oo JSutie Vgone
|y el oS o &S sl ol e & dimd o ool
A3 oles Jsbo o) oyt 5118, o] S L b S o 291
M8 np 290 ©¥olee P Aoz 53 josi Yo Bl ol S
(22) x>

P RS g b psie Sob Sl el @990 (ol 4 4295 b
Og=3l 5l ol gl ad walg s Jodll pSe 2l Sisu
sl o 0391 (1) Jloges 9 (3) Jgaz 5> syl



175 | Jgamme cansd g o sl g 1415 ©yd allg soosles oud S

ol 0dd J&e dxs (sloo g0 4

3 gy g Gl Gde SV b 365 Cuand Sais L AT I
D 3 o o STy 1 i 3 L 3)l3 (6055 s 03
Sen )3 cnid Ly Laggadls (ol g oad (8 @pw 3
g 50

45 4595 o e il Bllas jdy Ceaid ol Sg 5]
Sy Jelgs cosd 1 Sl (g5ygliS Y gae Cund D aiiS
Ol S g 0d gl (b e (9990 b 4 (] g Caslyl]
b Aalgs > Jgame Cansd Lial3E] el oy Caad

Logos 093 S p> il @3 Jguame cuaid Ll 3l S
taw (iol58l cely 9 0l JUis a1y dmy 0y90 )3 )d Caid S
oSl ciS 1 e RN L 09t Jlo > ciS
S b 53 (B il g ond walyd ulde caddyo Sl g pSo e
2,0 2935 Caasd Sl aodlys

A Aled A w090 00 3l dn AT den I il e e
My o I3l o g 0uds (5 0)53 03 CBIS L o (S5 o
bl o 365 s} ol IS5y g

s 525 ) ool mlidd) Joio 2 48 S8 len
b e)d Cond aiy Gl s ik oS A0 o i il g
Lgipe &3 Cansd iy Ol yuais 1063 .ol o 395 42535 159,
O3 0l 18 5y & Ligrpo AIB (yuiia 58 atiS p0lie &y
U5/1 ¢ olowss 595 Caasd 3y )3 yuris 4 bgype 202 %0 24
0955 (eSS gl b 429 L) H Cand 0y ) pui A5y & bgae
Casd Ay )3y 4 bgrpo /A 5 [l (ogSne (118
el (65)9LiS pgons

pvar Jie g ol dslgoply J8b 3 059 jlide colps plos
Sl ol bys

Roots of the companion matrix

b,

&

13
Imaginary

0

0
Real
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Sl bad g m ile glrandy, -1 UK
Figurel - the roots of the matrix and stability condition

ojlasl an S S )81 fdinly yuxio oS Jitue (sl puxio
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ol
g Jeles 5l glie gas U5 (65)0liS Y g inmie Cuasd
g claosles e sSes 51 (2) ges 4 dogi b .canlys]
2 2y 155 sloodlag ol 5 45 iy 5 o 355 simn; Jols
claoslas cuosd il 31 Sgi )51 a8 amd 0 Ui (2) jloges
Ol 3l pIAST o 9ol )3 gm0 £989 4 (o) 9 395 e
S o pl 3l g 20 0 )d Jomame Caosd il il el oS o

)3 Jguatme Cuond (pO) il )l 325 -4 g0
Table 4- Analysis of variance (pqg) corn product prices

(umlagilly STy i Wl ke
Response Variableand Impulse variable
Forecast horizon Rinpg Rinpe RlInpk  RInps  Rlnpi
RInpq

1 1 0 0 0 0
2 0.6367 0.0481 0.2472 0.0528 0.0149
3 0.5345 0.0462 0.3519 0.0505 0.0166
4 0.4764 0.0490 0.4049 0.0546 0.0147
5 0.4401 0.0453 0.4450 0.0556 0.0137
6 0.4149 0.0443 0.4750 0.0572 0.0130
7 0.3973 0.0424 0.4898 0.0578 0.0124
8 0.3844 0.0415 0.5033 0.0585 0.0121
9 0.3748 0.0405 0.5138 0.0589 0.0118
10 0.3676 0.0399 0.5215 0.0593 0.0115

Uik sbeabl 1isl
Reference: Research findings
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Figur2. Impulse and response Variables of the model
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Table 1- Parameters description of model
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Definition Symbol Definition Symbol
(e ja)i olo )3 2l Jgamma (ill Ll il (ceaso se)i oo 2 el g 15 ool AL Sl JS
Net irrigation requirement of bij Total gross irrigation requirement for crops and orchards Wi
orchard j in month i (m°) in month i (m®)
(S)pl] wliae; 2ly5 Jguame oS 5 oo X0 (o y20) T olo , w59, g ol T e Wor
Culture area of winter crop j ! The amount of river and groundwater in month i (m%) a
(sSa)pl] Sl oly5 Jparme ot ;5 o Xs;: (ceaso se)i ol > ol 31 oo o el o Wa
Culture area of summer crop j ! Allowed water extracted from well in month i (m) .
(Sl 2 g €S 35 o « (oo oe) T ole 33 0025 lulid jlora s cslasly 5 flre ol ) Ll sy,
Culture area of orchard j 0j Extra water extracte(_j fror_n_ Ilc_ensed weI_I or3 W,
Unauthorized well unidentified in month i(m?)
iy Sl 5l (5yslas” i Ol il wiew
(o y20) ouT (oo s2e) Jlo o (o ool 3l o3 el ST S W
Share of groundwater extraction Annual Total groundwater extracted (m®) >
for agriculture
()LSJ”))WWULE)UWL’W‘S)J)@M (caSo sie) T oo > lgiB g daie caling, o 500
Culture area under pressurized X Water of river, spring and aquéducts in month i(m®) Rl;
irrigation system(Ha) '
() gt (gl wisms b oS 5 pans (caaSo se) ol 53 I £l ol Lalls Sl S
Culture area under traditional & Total net irrigation requirement for orchards in month i Gi
irrigation system(Ha) (m?)
bl oty JS R (e y20) T oloy o5 Y guama ()bl palls Sl JS 7.
Whole irrigation efficiency Total net irrigation requirement for crops in month i (m®) '
< g s Jasl ples (cosSe o) 5 JUasl el o )3 (iomse (slo oy & Ol S5 3o
Conveyance and distribution water R1 Water penetration to aquifers in water conveyance and D
efficiency distribution step (m?)
38 plesily (ke (arSe o) B o dlpo )3 ixoj05 (Sl 050 4 ol Do (e
Mean irrigation application R, Water penetration to aquifers in water Application step D,
efficiency (m®)
tb co glel oy 2 2,008 el (ceaso se)i ol 3 ol 31 el il B Sloro O Sl
Irrigation application efficiency in Rp Maximum water allowable to extract from groundwater in H;
pressurized irrigation month i
e Golel gy 3 38 el i Co T e s
Irrigation application efficiency in R (o ) e 2 sl pane sl ol o ajj

traditional irrigation

Net irrigation requirement of crop j in month i (m®)
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Table 2- Variables description of model
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Penetration coefficient of Waste water in Kq Low irrigation coefficient of winter Kii
conveyance and distribution step crops in month i
d)m%).o)lbwgﬂiy’lsngﬂ)b ialo)bdjb@gbucl))'u\/yng)Lg’lﬁS%)b
Penetration coefficient of Waste water in irrigation Ks Low irrigation coefficient of summer Kai
application step crops in month i
) . ) iobo o 2L Y okl oS i
I ) g el ol e Ks Low irrig]a;fon co:f’;;;ieat gfs orgi:ards Kai

Correction factor of cultured area Statistics

in month i
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Table 3- Scenarios specifications

iy y25 sl
Definition Symbol
Gk Cands S
Current situation

dg 4 S Ul s 3o)b 5l aoy 95 & Jlisl Ll ialjal S

The increase of conveyance efficiency to 95% by replacement tube instead of canal '

At 3blio )3 )i cod gyll cutS pj pdaw i3B! S

Substitute pressurized irrigation systems instead of traditional system in capable area 2
w2 bpgd g Jol ayliw 9o plxl S,

Combining S; and S, scenario

103 15 4 (a0 (Slel b s 23 2,8 oy G g pgws 25l plo] S

The increase of irrigation application efficiency in modern systems to 75% in S; scenario ‘
10385 4 (a0 (Slel (6o s )3 2,)l8 oy G g pgws 25l plo] Ss

The increase of irrigation application efficiency in modern systems to 85% in S; scenario
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Execute S; scenario and increase area of irrigation modern systems to dual of S; scenario (only in Se
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Table 4- Specifications of irrigation systems in study areas

9 JWS! ol (g)lol CuiS 5 e

g @ ple pew
a Ol Jusl ol gogos (o) Slmjy  (W)lidces iy g
s (yiashS)as 30 Con\é%ance CuISLrJIBee?rea ol S
. e Length and kind of _and ! :
e s Slaalie ) distribution pressurized P pao
Ol e (a5l 5 water canal(Km) A .
City (ol adls) SRS _V\_/ater Irrigation Si09LiS
Number of V}/I‘;;f;r efficiency % systems(Ha) Share of
observation (Lit/S) Jus = Sl nonl-I \;vater
3 ) . S el . well from
(Wells) ] ‘> Ay Sloww oSl =1 Fl total water
Soil ; shre
Pipe Concrete Mean StD Crop Orchard use in
canal canal ' agriculture
‘ .
2 657 12225 3057 349 209 57 10 2530 446 21
Sabzevar
spilis
Neyshabour 1115 24174 2371 446 327 71 17 8622 4070 20
ek 342 7110 365 67 106 69 5 6937 1089 6
Mashhad
pl> Cuy
Torbat-e- 614 17396 939 1106 316 73 9 15301 1384 8
jam
Ayd> Gy
Torbat-e- 408 11162 582 700 43 78 16 11906 26 16
heidarieh

55 slaaidl sl
Source: Research findings
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Table 5- Low irrigation and penetration coefficient of water to groundwater aquifer

Sill o5 ele _ . e
&b e obo Kii Ky 3i Mean of low Ksi Ks; M :9” T’: u@k;r ient of
City Month* % 9% % irrigation % % ean of penetration %oe icient o
% waste water%0
1 50 50 50
2 50 50 50
g s 3 50 50 50
Sabzevar 4 0 50 50 44 & 32 66
5 0 50 50
6 0 50 50
2 12 12 12
sl 3 28 28 28
Neyshabour 4 0 20 20 17 60 30 45
5 0 33 33
6 0 1 1
2 13 13 13
Rt 3 15 15 15
Mashhad p o 14 14 10 50 20 35
5 0 12 12
1 39 39 39
b oo 2 50 50 50
o= 3 50 50 50 4 60 30 44
Torbat-e-jam 4 0 50 50
5 0 48 48
1 29 29 29
hyh Sy 2 32 32 32
Torbat-e- i %3 gg gg 27 72 48 58
heidarieh 5 0 11 12
6 0 20 20
e slo 4l 1SS e
Source: Research findings
992 3R =6 ol e =5 ‘),,3':4 by =3 ki3] =2 (pdy9yd =1*

1=April, 2=May, 3=June, 4=July, 5=August, 6=September
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Table 6-Efficiency, culture area and water extracted from wells in scenarios of Sabzevar city

S1 S S3 Sa Ss Se

R1
Rp
=5 Y guamo ;L o (glol o
Crop area under pressurized irrigation system(Ha)
b Y g Hlid cov ()bl paw
Orchard area under pressurized irrigation system(Ha)
Ws

95 55 95 95 95 95

66/6 66/6 66/6  66/6 75 85 66/6
2530 2530 15862 15862 15862 15862 22528

447 447 2457 2457 2457 2457 3462
466 277 419 254 242 232 245

555 sla aml il
Source: Research findings
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Figure2- Comparison of water penetration to underground aquifers in different scenarios of Sabzevar city
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Figure 3- Comparison energy consumption among scenarios in Sabzevar city
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Figure 4- Comparison of aquifer deficit between scenarios in Sabzevar city
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Figure 5-The effect of the implementation of various scenarios on the aquifer deficit in the study area
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Table 7- Effects of increasing power price and yield on benefit cost ratio of scenarios in Sabzevar city

0 PRI i~ . o3
o Slos u..-;”l,.el o W S S, S3 Sy Ss Se
Increase of yield% Power price

0 13.34 0.99 0.20 0.49 0.60 0.68 0.41
10 13.34 1.08 0.59 0.66 0.75 0.81 0.60
20 13.34 1.17 0.88 0.87 0.96 1.02 0.82
30 13.34 1.26 1.16 1.07 1.17 1.23 1.04
40 13.34 1.35 1.45 1.27 1.37 1.44 1.26
0 27 1.33 0.20 0.59 0.71 0.80 0.48
0 68 2.37 0.19 0.90 1.05 1.16 0.70
0 150 4.43 0.16 1.53 1.73 1.88 1.14
0 730 19.02 0.09 5.93 6.52 6.99 4.20
20 150 10.88 1.23 3.83 4.56 5.18 2.65
40 68 10.04 2.28 4.14 4.83 5.43 3.14

500 gla 4l [3 L
Source: Research findings

S0 S g yliw laid g 0ol idgy 1) 095 (cbadiy ja Ailgr e

38kt 58U gyl ) 51 olgjam it
LR u...aaLf 9 W) X 43).«0 uT Lg.)w‘ U‘,))I LQ(«) 9 auslis



1396 uL.,wJL‘ 2 a)Lo.:S) 31 ..\Ja ‘6})5“ 4"‘“’94 s slass AJ)M 192

stk 25 51 tar (5551 Bae pgd gl 3 Lol w0 stalS
) o 025 o & o Sl o il s
a gl (6,15 ako p 5L (duoyd 42 dgas) 3,15 (6,138 dlg) g
15342 ;450 cgn 45 Sygyd 4l Jby 3Lk 695 ke
Jes 2)kee 1079 g5 (slp i ay () 51 LSl
Blie il 3929 b Jgl g2yl 9y ol jl sl p3Y (1S oy
SRS alop i 5 (o5 A 3p (o O gl gLl
7300 L5680 s 48 (650! 0 plod cuosd 4 dgi b3l 5L
gooli sl b 5 cdgd slacd oy i (19) s 5,0, L,
b e ials JU, 3,lle 1263 596 e 4 4VLo ¢ gl
695 Coam ool 4 i) sl Y 4yl oy JS oS Jlo
Iy 3)ke 70 YL cbsie yoe ol b 45 0391 b 5lubeo

D90 259] 2

Loyl i pobs )3 45 Gl Jb 53l il o g &y pos i

03905 Gl 1) 095 slo alje IS il oo 2l 4 G gyl
oy i G |y 3l 423l 50l el 3 o3 adle
9= YU ol oaee S5 a8 ol YUl g2,k opl )3 4
s Ltalssl . (8 Jgis) sl blie ol > U (gnlasil )
IS a5 (g sl o & )l cov )bl cuiS )
ogMe 1,05 0,0 (oolaidl dngi 5 Slas il e by by
P Lelols gy (6550 Bpae a o N S wle s
& o (8 iy 033L 25 0 lgan gl g25lw cgnyliw 93 (ol Al
9 50 aze ang JHB plalS ol Jd> o andls pgd g2l
2 aS oyeba ol Jlid cov g)ll A & Cuns jieS Abja
Oslee 176 51 iy ol gyl 53 (5581 Gl b o
y liogleS s 0,Lekeo 2351 o 48 ik (o a8 sl

adllaa 3,50 (3blo > Of (oLl (455, -8 Jgua
Table 8-Economic value of water in study area

&L‘“‘f’ﬁf‘" So S1 S2 S3 S4 Ss Se
City
g s 121 198 134 213 224 232 220
Sabzevar
YA 190 249 200 260 273 285 271
Neyshabour
Mo 331 448 354 466 484 505 484
Mashhad
pla coy 314 385 324 396 414 434 407

Torbat-e-jam
W)k Coy 415
Torbat-e-heidarieh

480 429 495 519 550 510

5000 gla 4l [3 L
Source: Research findings
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Table 9-Benefit cost ratio of scenarios in other city

Ol e o Ko (1381 8 Coe S S2 S3 S4 S5 S6
City Increase of yield %  Power prices
N 0 13.34 396 037 142 178 209 099
o9 20 13.34 499 139 214 243 266 166
Neyshabour 40 13.34 6.03 233 2091 324 349 240
0 13.34 4873 079 337 3.96 464 2.02
e 20 13.34 58.39 255 4.96 543 593 3.37
Mashhad 40 13.34 68.06 4.10 6.67 7.8 7.73 4.87
s 0 13.34 820 037 191 252 323 124
A 20 13.34 14.90 2.67 3.87 443 501 272
Torbat-e-jam 40 13.34 2159 489 589 650 7.15 4.25
e 0 13.34 489 036 105 161 232 074
R L 20 13.34 1325 2.63 301 352 413 215
Torbat-e-heidarieh 40 13.34 2161 486 499 556 621 3.59
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Source: Research findings

5 515 ) %o oy 51l 3y 35 5351 1
SialS L Lol 08 o ey ansm Ll glynl caqn gy s
e @Blin aSd 29 00 n a2 LS & (55l Bpaa
b oo a3l

A8 ol s adllas 3590 gblia 53 gyl 96 el sy
5392 654 le v Caslsl sl g syl plie) gseS Ll )3
Lol (opg oy (1Bl il (2 Sl s dmgi 403
ML «® ‘;‘j )l 5190 % » 4> B)L\im JLl J)ﬂ@.ﬁ JLl

Wodlghudy 9 (6505 domydd

55 6l ot g yial 3 b By 48 313 L5 adlllaa oyl
aSh as aalyss Bime guejy o mbe 0 il ol ISl
bl hime Sy ol o (ool (sl alolis ol ol
325 Oblindn plplis b 385 1L 55 cuiS ) waw g
D9d 0 Sl ing oilel kb Culbge Caa

<l esg s JLasl gl U o)l dgl 5 oo 5918 caad
ol 5 bl gloasly Gl s 5,5 )15 Caglyl o b
du])J] )] Caxilow 9 04D wl))) uT Co o u&ol ‘d})’l gS).\a..c
ol glossly L3151 86 Ol ples Bpan b g cutS 5 oo
Olossly aal38 b cuslize b Ol cubls y (galS 50 29 a3
2y 4y MolS golicaidl Blod &y o IS ol 1L e 5 Jlis
Dyl gl 8 e Ol wlie Lais )3 o1 g ol

3 5l B ymmn (talidl ams o it (3) JSs &5y glailen

aas o Cusl ()bl 8 Sl s (505 e Sl
b e S )3 5551 Bpan culy oljygliS &S (0L
iR (Bpan 55l Caa 9oL Fle AVl 55 Sgd iy (e
e lo gy elol Al cul Glise am3 o0 il 6ol
2 Oilibis 29500 3y9l p lite (g5l 0ad plol Cuogd dole
glite glaciedd b gy jliw (5551 Bpan )3 s 13U pow >
o (358kes 2l 9) gy i (o3latBl Cundg 51 (5551
Slgg S o l3l 4 92 Jlo )3 (659l 5 Cuosd gt L3
aipsp 48 Gygmo )3 sl 0392 (559liS i 5 b, 133/4
ol 5 Gy odd plod Cuod 2 a8 )5 a5 10 luslre j Cd g
i b 5 1500 (gl wlyly b gus diz i oluind b g b, 680 Js
(7) Jgiz 55 45 yokailens (17) sl 0392 b, 7300 g i)l
el e 4 jlggen b ped Jgl sgyliw 53 23,5 (o0 dlanMa
s Rl G cpl By Ced (18l 93 b a3l Bpaa
3wy o 19 4 aslyl JolS Bis b 9 1/33 4 0/99 51 5 sy
oS e a0l 1 gy 0l sl e el ol )5 gl
S (S5l Bpan lil e @ pgd (go)lm )3 (Jg 298
Cod oplpln . 305 e o b 4 Ahl L dbje 4 Cadle
Gy (5l (Slopiuns oty blod 1 &S Jpgd g5l bl b
el 295 SLp s GBS g Sg> sl il b
ol Ly yy oMo 4y ol &8 sl Wyl (sllac] 4 ol



1396 uL.,wJL‘ 2 a)Lo.:S) 31 ..\Ja ‘6})5“ 4"‘“’94 s slass 44).“; 194

2l (golassl an o
sl a8 ooy i asiS clidss 2S4Syl 4 avgs b
015 3 Sloe ial38l & oo Lid Cod gyl b whusw o
OElS (ejpj @l gile SOl Car a5 (93)l5e > 1L
S OligiS b (plyen 5 Oyl sl (5)9 00 CulS ) o
g (il b 4B S O jse (g i plaial b ul ol )5 codbse

b le (L g g)li 0 5lid cov (o)l o pius sl 2]

5ylS loddly Lol Sl b sl 31 sl g ol L ol
O slagb) (il Vg 09 oald Mg (Il einen
snlgs Bpae 1ol g oS U oD 4 et sl 4 o)l
(4835 s le) iy GLisT (285 05 oo (I3 51 5 cslis
by &l o) 3 4S8) e atS el L5 3 pb e les

D95 sl delyd ialS 4y yoeie cuiS 5 4 g el 3ol oyt Al g5l Bpae Il bl

&l

Repor. Available at

1- Abbasi F., Naseri A., Sohrab F., Baghani J., Abbasi N., and Akbari M. 2015. Improvement of Water Use
Efficiency. Agricultural Research, Extension and Education Organization, Agricultural Engineering Research
Institute. (in Persian)

2- Ahmad, M.-u.-D., Turral, H., Masih, 1., Giordano, M., and Masood, M. (2007). Water Saving Technologies: Myths
and Realities Revealed in Pakistan's Rice-Wheat Systems. IWMI-International Water Management Institute.

3- Alizadeh H.A., Liaghat A., and Sohrabi T. 2014. Assessing pressurized irrigation systems development scenarios
on groundwater resources using system dynamics modeling. Journal of Water and Soil Resources Conservation,
3(4):1-14. (in Persian with English abstract)

4- Baghani J. 2008. Comparative effects of drip and furrow irrigation on the amount and water use efficiency and
yield in row crops. Iranian Journal of Irrigation and Drainage, 2(2):11-18. (in Persian with English abstract)

5- Baghani J., Rastegar J., Zare Sh., and Sadreghaien S.H. 2012. Effects of irrigation systems on quantity and water
use efficiency of onion cultivars. Iranian Journal of Irrigation and Drainage, 6(1):1-10. (in Persian with English
abstract)

6- Baghani J., Zare Sh., and Joleini M. 2010. The Affectivity of New Irrigation Systems on Ground Water Resources,
Yield and Water Use Efficiency in Mashhad Plain. Agricultural Research, Extension and Education Organization,
Agricultural Engineering Research Institute. (in Persian with English abstract)

7- Banks J., Carson, J. S., Nelson, B. L., and Nicol, D. M. 2005. Discrete-Event System Simulation, Pearson
Education.

8- Chen S., Yang W., Huo Z. and Huang G. 2016. Groundwater simulation for efficient water resources management
in Zhangye Oasis, northwest China. Environmental Earth Sciences, 75(8):1-13.

9- Endo T. 2015. Groundwater management: a search for better policy combinations. Water Policy, 17(2):332-348.

10- Erfanian M., Alizadeh A., and Mohammadian A. 2011. An Investigation on the Possible Differences between
Present Crops Water Requirements and National Documents of Irrigation. Iranian Journal of Irrigation and
Drainage, 4(3):478-492. (in Persian with English abstract)

11- Hajipour M., Zakerinia M., Ziaee A.N., and Hesam M. 2015. Water demand management in agriculture and its
impact on water resources of Bojnourd basin with WEAP and MODFLOW models. Journal of Water and Soil
Science, 22(4): 85-101 (in Persian with English abstract)

12- Hu Y., Moiwo J.P., Yang Y., Han S. and Yang Y. 2010. Agricultural water-saving and sustainable groundwater
management in Shijiazhuang irrigation district, north China plain. Journal of Hydrology, 393(3):219-232.

13- Jabbari P., Ghanbarpour M.R., and Ashbeh A.R. 2009. Assessment and determination of ground water balance of
Srai Neka plain. P. 1-12. Proceedings of the. 5th National Conference on Watershed Management Science and
Engineering of Iran, 23-24 Apr. 2009. Gorgan University of Agricultural Sciences and Natural Resources, Gorgan,
Iran. (in Persian)

14- Jihad agriculture organization of khorasan Razavi. 2015. Khorasan Razavi statistical Yearbook of agriculture 2014.
Economic and Planning Adjutancy, Information and Statistic office, Mashhad. (in Persian)

15- Kellner M.1., Madachy R. J. and Raffo D.M. 1999. Software process simulation modeling: Why? What? how?.
Journal of Systems and Software, 46(2):91-105.

16- Mao X., Jia J., Liu C. and Hou Z. 2005. A simulation and prediction of agricultural irrigation on groundwater in
well irrigation area of the piedmont of Mt. Taihang, north China. Hydrological processes, 19(10):2071-2084.

17- McKinney D.C. and Savitsky A.G. 2006. Basic Optimization Models for Water and Energy Management. The
University of Texas at Awustin, Thechnical
http://www.ce.utexas.edu/prof/mckinney/ce385d/lectures/McKinneySavitsky ver8_e.pdf (visited 1 April 2015).

18- Ministery of energy. 2004. Instruction Underground Salt-Water Balance. Iran Water Resources Management
Company, Research and Basic Studies Adjutancy, Standard and Technical Criteria Office, Tehran. (in Persian)

19-

Ministery of energy. 2013. An Overview of the Water and Electicity Industry from Aspects of Cost Price, Sale



195

w2l gl (S Job 2 (65lel ¢y (LB drwgi (g3 lurdanids

21-

22-

24-

25-
26-

28-

29-

30-

31-

32-

34-

Price, Resource, Consumption and Investment. Tehran. (in Persian)
Ministery of energy. 2014. Province Water Feature. Regional Water Company of Khorasan Razavi, Planning and

Management Improvement Adjutancy, Mashhad. (in Persian)

Nazarifar M., Momeni R., and Mollaei M., 2006. Applying model OPDM in determining cropping pattern in low
irrigation condition. P. 1-7. Proceedings of the 1st Irrigation and Drainage Network Management National
Conference, 2-4 May. 2006. Shahid Chamran University of Ahvaz, Ahvaz. Iran. (in Persian)

Palouch M. 2014. Break Forward, Approach of Water Crisis-Stricken Management in The Country. Agricultural
Planning, Economic and Rural Development Research Institute, Tehran. (in Persian)

Pfeiffer, L. 2009. Three Essays on the Economics of Groundwater Extraction for Agriculture: Property Rights,
Externalities, and Policy. Unversity of California, Davis.

Saadati H., Ismaili A., Sharifi F., Mahdavi M., and Ahmadi H. 2009. Estimating groundwater recharge and storage
volume changes of Hashtgerd plain by water balance and chemical detection. P. 1-11. Proceedings of the. 5th
National Conference on Watershed Management Science and Engineering of Iran, 23-24 Apr. 2009. Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran. (in Persian)

Salehi Fathabadi, H. 1986. Simulation of systems by digital computer, Jahad daneshgahi. Tehran. (in Persian)
Salemi H.R., and Sepaskhah A.R. 2006. Estimation of canal seepage loss in Rudasht region of Isfahan. Journal of
Water and Soil Science, 10(1): 29-43. (in Persian with English abstract)

Shah, T., Bhatt, S., Shah, R. and Talati, J. 2008. Groundwater governance through electricity supply
management:Assessing an innovative intervention in Gujarat, western India. Agricultural Water Management,
95(11):1233-1242.

Shahrokhnia, M.A., Zare, E. 2014. Technical and Economical Evaluation of Seepage in Darab Irrigation Canals.
Iranian Journal of Irrigation and Drainage, 8(1):44-52. (in Persian with English abstract)

Singh, A. 2014. Groundwater resources management through the applications of simulation modeling: a review.
Science of the Total Environment, 499:414-423

Statistical center of Iran. 2015. Iran Statistical Yearbook 1392 [March 2013-March 2014]. Presidency,
Management and Planning Organization, Statistical Centre of Iran, Tehran.

Velayati S.A. 2006. An investigation on the water crisis in Khorasan province. Modarres Human Sciences, Special
Issue Geography, 10(tome 48):213-234. (in Persian with English abstract)

Ward, F. A. and Michelsen, A. 2002. The economic value of water in agriculture: concepts and policy applications.
Water Policy, 4(5):423-446.

Ward, F. A. and Pulido-Velazquez, M. 2008. Water conservation in irrigation can increase water use. Proceedings
of the National Academy of Sciences, 105(47):18215-18220.

Zolfagharan A., and Karimi M. 2012. Problems of development of pressurized irrigation systems in the country. 1-
4. Proceedings of The 1st National Conference on Solutions to Access Sustainable Development in Agriculture,
Natural Resources and the Environment, 10 Mar. 2013. Ministry of Interior, Tehran, Iran. (in Persian)



Journal of Agricultural Economics and Development $329LS dxwgi g SLaull &y i
Vol. 31, No. 2, Summer 2017, p. 17 ik WY o AP bl Y 0yl ) als

Evaluation of Water Pricing Policy on Aquifer Stability and preservation: Study
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Introduction: Irregular consumption of groundwater resources in the northern Mahyar plain that is located in
Zayande Rood basin river has considerably decreased the water’s level of aquifer of this plain and groundwater
resources as important resources of water supply for agriculture of this region have been faced with a negative
balance. On this basis, Aquifer management in terms of preserving and sustainability of water resources is very
important. The regional economic dependence on irrigated agriculture and the decline of the Mahyar Aquifer due
to agricultural pumping have been much of the basis for the relatively recent governmental interest in developing
policy alternatives for conserving water in the aquifer. Especially, for the area's economy is based on agricultural
production. Although governments supportive payments to agricultural activities are fulfilled for the purpose of
increasing of social benefits, it will cause some economic and environmental externalities. The objectives of
this study were to analyze and evaluate the outcomes of water price increment as specified water conservation
policy alternatives on groundwater consumption and cropping patterns on the aquifer of northern Mahyar plain
in Isfahan province, using non-linear optimization models.

Materials and Methods: The objective of this study is to analyze the effects of irrigation water pricing
scenarios on groundwater balance and the modification in farmers' cropping patterns in the northern Mahyar
plain. The objective function in this study is to maximize net present value to land, management, groundwater,
and irrigation systems over a twenty years planning horizon. For these purposes, A Positive Mathematical
Programming (PMP) model is considered in a dynamic framework and was calibrated to land use data for a base
period of 2004-2005. The effects of the eight pricing scenarios of water in the range of zero to 1800 (IRR) on
parameters over a period of twenty years were simulated by the model. PMP approach produces a constrained
non-linear optimization model that mimics the land and water allocation decision facing producers each year The
choice variables in the model are the acreages planted to each of the major crops and the water use by crop. This
method is a useful approach in the determination of planning strategies and policies for groundwater systems.
This method was intended to collect data and survey-based study of 250 questionnaires, documents, and use of
views and experiences of experts.

Results and Discussion: The results derived from the model employed in this work showed that water
pricing alone can potentially reduce considerably the consumption of aquifer groundwater, and adjust the trend
of overexploitation of groundwater by irrigated agriculture. This effect is generated mainly as a result of water
pricing providing incentives to the modification of farmers' cropping patterns through the substitution of crops
with higher water requirements by others which use less water. Therefore, another modification in farmers'
cropping patterns is substitution of crops with traditional irrigation by modern irrigation system. In fact, it has
been analyzed that under certain structural and economic conditions, the effect of pricing policies can generate
significant levels of water savings. The chief generalization is that the high water price scenarios significantly
decreased the rate of decline in saturated thickness. Regardless of the price scheme, the saturated thickness will
increase so long as the rate of recharge exceeds the irrigation rate. Therefore, it stands to reason that we should
observe an increase in the saturated thickness than a base price scenario. A limitation of this proposed model
regards the assumption of constant technology for both irrigation systems and pumping engines, which is
significant in affecting the results.

Conclusions: Water pricing policies can affect water saving, at least in some situations, depending on water
tariff rates, external conditions, and type of consumer behavior. Given the initial volume of groundwater in the
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northern Mahyar plain, it is imaginable that critical conditions will be reached in the near future by continuing
the base scenario. A non-linear dynamic programming model in the framework of PMP techniques has been built
to analyze the effects of water pricing scenarios on groundwater conservation of northern Mahyar plain. The
Positive Mathematical Programming (PMP) method proved to be very effective. As seen in the data section there
was not a plethora of information (data) on this subject. Therefore, it was important that the method chosen for
this study could use a minimal amount of data while still maintaining accuracy. The PMP method was able to
take the minimal data, calibrate to it, and then effectively reproduce the observed results. Additionally, the
production function was able to be incorporated into this process seamlessly while maintaining accuracy. The
result shows that under the high price scenarios, water application per acre decreased significantly during the
early years of the simulated period. This suggests that high water prices have a significant effect on the rate of
increment of the northern Mahyar aquifer stability. This is one of the first times that the PMP method has been
incorporated into an applied groundwater management problem such as this, while also incorporating
hydrological and agronomic information over time.

Keywords: Dynamic Programming, Groundwater, Positive Mathematical Programming, Simulation; Water
Pricing
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Introduction Development approaches, such as rural development, from the mid1920s, were emerged for
decreasing the ongoing socio-economical gap among social groups in society and improving their situation
methods such as production-oriented strategy, social mobilization and total rural development attracted the
attention of social and economic thinkers. Social mobilization is one of the developing approaches in which
improvement of institutions and social problems is taken into consideration in order to empower people by

means of encouraging partnership and engagement. The methodological approach was survey research through
descriptive data, correlational and comparative analysis. There has been always a controversy on the paradoxical
nature of cooperative work from one hand, and the quality of products on the other. The fact that whether all
cooperative activities affect the quality is the concern of this research regarding the targeted carpet cooperatives.
The socio-economical, political and cultural norms and values affect how people work together to create a
common product. Moreover, the mental structures count, regarding the dominance or prevalence of one the three
goal structures consisting of individualistic, cooperative and competitive goal structures. and human goal
structures.

Materials and Methods The purpose of this study was to investigate the effect of rural carpet cooperatives
on some socio-economic variables. The sample included 250 individuals (95 percent of the whole population)
comprising of 200 who were cooperative members and 50 among non-members. The data were analyzed by
descriptive statistics and T Test, Crosstabs and Pearson correlation coefficient.The data collection tool was
questionnaire which its validity was confirmed by experts and its reliability was estimated by calculating
Cronbach's alpha coefficient 0.79.

Results and Discussion The descriptive results showed that using the t-test and correlation was concluded at
the level of 0.05 percent. The quantity of carpet produced by members of cooperative with an average 2.30
square meters was more than those of non- members with an average of 1.77 square meters. Although, the
amount of production, among cooperative institutions, was more in quantity, the quality of products decreased.
This is due to application of simpler weaving designs, and a lack of sufficient practical training and also, less
monitoring processes in comparison with the private weavers. The production cost in the carpet cooperatives was
less than none- members. One the main reasons are the fact of collective ownership of production facilities and
instruments. Because of having access, also to better and cheaper materials by cooperative members the
production cost decreases in the cooperatives. Around 42 percent of marketing and sales is done by the
cooperatives, while for non-members less 5 percent is done by the cooperatives. It can have played a significant
role in marketing and sales of the members’ woven carpets. The materials also, that were provided a better
quality in comparison. This demonstrates the cooperative roles in providing quality materials. On the other hand,
based on the members’ viewpoints, the cooperatives played a successful role in providing credit loans for their
members. Although, most of the members received loans, due to no-cash nature of most of the loans, the
wealthier members were benefited more. This does not much the philosophy of cooperatives which is based on
equity and justice .Based on the members’ view point and using correlation analysis at the level of 0.05 percent,
cooperatives had effective role in omitting the unnecessary marketing dealers. There was not a significant
difference between the members’ attitudes towards cooperative (as a socio-economical institution), and their
participation in the cooperatives such as in decision making, and provision of capital. The reason for this was a
lack knowledge of cooperatives by the members. At the same time, despite official task and high organizational
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capacity, the cooperatives had performed weakly in delivering vocational training programs.

Conclusions In general members also, were monitored with longer period than non-members and the
members were not satisfied by the cooperatives performance. Finally, it is concluded that despite increase in the
quantity of the cooperatives’ products, the quality has decreased. This is with due respect to application of
simpler and the less complicated designs and lack of sufficient essential trainings and also lower evaluation and
monitoring processes in comparison with the private sector. Regarding the importance of vocational and
practical trainings in sustainable development process, these cooperatives have demonstrated a weak
performance. It is recommended that related educational and extension departments concentrate on the trainings
of the carpet cooperative workers to increase their income and the quality of their products.

Keywords:Cooperative Performance, Quality of Production, Skill, WeaversMember
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Introduction: Provincial current and infrastructural budgets are the most important economic tools for
public sector and can help to reduce regional inequalities and imbalances in Iran. despite the government's
expanded role in Iran's economy, but for various reasons, such as access to oil revenues, certain principles of
government in society and so on, the importance of the budget as one of the most important economic and social
policy instruments are not known. In other words, due to the privileged position of planning and importance of
budget in preparation and implementation of medium-term development programs, Budgeting is ineffective in
Iran. Therefore, the process of preparation and implementation of the budget management has become a difficult
and complex issue in public sector in the last half-century that imposes to the government. So, budgeting pattern
is important for presenting provincial capital assets budgeting in that format.

Method and materials: considering that the way of allocation of funds to various sectors of the country, is
related to a spatial relationship between regions, a strategy with the ability to measure local heterogeneity should
have been applied. Therefore, in this study, the spatial econometrics method spatial Durbin model with the panel
data has been employed. The geographic scope of this study includes all provinces and time scope contains 10
years (2005-2014). In this study, variables of provincial revenues, the share of service, industry, agriculture, and
oil in GDP, intermediate consumption in economic activity, inflation rate, unemployment rate, gross domestic
product per capita, population and province area as programming variables are used. Besides economic,
demographic and geographic variables, political variables such as participation in the presidential election and
the percentage of votes to elected president in each province have been added to the budget allocation pattern.

Results: The unit root test results showed that all variable is stationary. Two methods are available for
estimate the panel data. The first method is fixed effect model and the second method is random effect model.
Results of Hausman test confirm that fixed effect model is better than random effect model. Results indicated
that the variables of a share of service, industry, agriculture and oil sectors in GDP and gross domestic product
per capita have statistically significant effect on an associated budget in provinces. This results illustrated that
government approach in budget allocation is economic and according to the positive effect of these variables on
attracting budget (except the share of service sector in GDP) can be stated that government in order to expand
the production and greater use of the economic potential of provinces invest in areas where investment will lead
to more production and economic development. These findings confirm that provinces with advance agriculture
and industry sectors attract more budget in comparison with other provinces. The effects of provincial revenues
approved in the law on the budget allocated for infrastructure in the region is significant and positive. The results
showed a significant negative effect of inflation rate on the budget allocation. This finding is consistent with
economic theory because with an increase in inflation rate or the consumer price index will be reduced economic
growth of provinces. In fact, increase in inflation rate has a negative effect on the economic efficiency of each
province and this leads to less budget allocated to provinces that have a high inflation rate. Variable of
unemployment rate has no significant effect on the budget allocated to the provinces. Budget allocation
regardless of the unemployment rate in the region indicates that the process of granting budget is based on
efficiency criteria. Because the poor and less developed regions with higher the unemployment rates, less credit
is given.

Conclusion: In general, the results indicated that government's approach for allocation of budgets in
provinces is economic and based on programs. It is necessary to mention that government's approach to
allocation of budgets in provinces is not merely a based program and policy-driven approach also had an impact
on the budget allocations to the provinces, but these effects are not for province with a high percentage of votes
to elected president. In fact, policy-driven approach to creating political-regional integration is used in the
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acquisition more votes. In other words, if taking into account indirect effects, it can be concluded that
government is used application-driven approach to target provinces and policy-driven approach to neighboring
provinces in the allocation of budget.

Keywords:Provincial Budgeting,Spatial econometrics, regional development policy
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Introduction: The consumer has an important situation in a market. Therefore, the adoption and success of
developed marketing strategies, marketing mix, and other marketing programs among consumers strongly
depend on the company’s ability to correctly understand consumer’s needs and expectations as well as on
properly detection and identifying individual factors and stimuli influencing consumers when purchasing
products for the purpose of reaching their satisfaction. Brand is a tool to position a product or a service with
consistent image of quality to ensure the development of repeating customer preferences. Companies spend a lot
of money and time on the branding and thus they need to evaluate the effect of brand on consumer buying
behavior. Several factors influence the choice of a brand by consumers. In this study, attitudes toward branded
rice and their interaction impact on consumer purchase behavior are assessed.

Materials and Methods: This study has used the qualitative comparative analysis (QCA) has been derived
from the classical comparative methods that John Stuart Mill theorized in 1843 and Ragin developed and
popularized the method in his seminal work. Rather than estimate the net effects of single variables, QCA
employs Boolean logic to examine the relationship between an outcome and all binary combinations of multiple
predictors. The advantage of QCA is that it allows the researcher to find distinct combinations of causal
variables that, in turn, suggest different theoretical pathways to given outcomes. Traditionally, QCA was
considered appropriate for relatively small samples, but a QCA with larger samples is technically possible and
can produce meaningful results. QCA might be considered an alternative to regression analysis for samples of
any size. QCA is better than regressions when the links are complex, i.e., when they are anticipated to involve
conjunctural causation, asymmetric links, and equifinality. QCA is also better than regressions when you try to
estimate how much a particular factor influences the outcome. As the variables are metric, the appropriate
variant of QCA is fuzzy-set qualitative comparative analysis (fSQCA). To analyze the complex causality in the
data, essentially you need to proceed in five steps. In the present study, in order to assess the effect of consumer
attitude toward branded rice on purchasing of this kind of rice, was used questionnaire tool to collect data
through simple random sampling method.

Results and Discussion: Results show that 27 combinations from different attitudes indicate 20 percent of
consumer according to ABCDE combination are strongly agree with all attitude toward branded rice and their
agreement cause to purchase branded rice. After this, the highest percentage is related to 16% consumers with
AbcDE combination. This means that consumers’ agreement with better flavor, better packaging and availability
of branded rice cause to purchase branded rice. Finally, 32 combinations have been collapsed into three
combinations. In the first and second combination, high agreement with better flavor of branded rice and low
agreement with better packaging of branded rice effect on branded rice consumption. In the first combination,
these two conditions have been combined with low agreement with enhancing the social status by consuming
branded rice that obtained combination explain 26 percent probability of branded rice consumption. In the
second combination, these two conditions have been combined with low agreement with availability of branded
rice that explain 30 percent probability of branded rice consumption. However, the third combination only by
low agreement with overpriced of branded rice or in other words high agreement with proper price of branded
rice explains 53 percent probability of branded rice consumption.

Conclusions: The Findings indicated that high agreement with proper price of branded rice with the highest
rate of coverage effects on purchasing of branded rice. Therefore, it is suggested that producers of branded rice,
in order to increase market share, offer better prices than their competitors. The combination of attitudes high
agreement with desirable flavor of branded rice, low agreement with proper packaging of branded rice and low
agreement with availability of branded rice with a 30% coverage rate is in the second place in influencing on the
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tend to buy branded rice. So, it is recommended that producers of branded rice have more attention to the flavor
of rice, try to design packaging coordinated by needs of consumers and take action to better distribution of
branded rice in the city.

Keywords: Branded rice, Fuzzy set qualitative comparative analysis, Mashhad city
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Introduction

Despite their advantages, the DEA and FDH approaches have been criticized by econometricians for being
deterministic, lacking a well-defined data generating process and for being highly sensitive to outliers and
measurement errors. This objection was recently addressed by so-called partial frontier approaches, namely
order-m and order-aefficiency measurement methods. To examine technical efficiency over time we used four
non-parametric models using Window analysis which include Window-DEA, Window-FDH, Window order-o.
and Window order-m models. Window analysis uses moving average patterns in a way that every provincial
observation in each period treated as if it is a different observation. Window analysis leads to a higher number of
observations. The aim is to shed light on temporal patterns and heterogeneity in efficiency, time dependency and
sensitivity of the results attributed to different efficiency measurement methodologies that are applied using the
same dataset. In this study, we analyze the performance of cotton producing provinces in Iran over 2000-12.

Materials and Methods

Efficiency can be measured using parametric, semi-parametric and non-parametric approaches. In this study
non-parametric approach was selected. The main contributions of this study are related to useing of four different
Windows-based models to estimate technical efficiency using the same data and investigating the consistency of
efficiency rankings. The DEA method is a non-parametric mathematical programming approach used to evaluate
a set of comparable decision-making units (DMUs). Another method which has received a considerable amount
of research attention is the FDH model which first formulated by Deprins et al., (1984).FDH estimator is both a
deterministic and non-parametric tool for measuring productive efficiency. It is deterministic due to its inability
to accommodate stochastic properties, it’s non- parametric nature arise from its lack of functional form
specification. Like the DEA estimator, the FDH is also very sensitive to outliers/ extreme observations,
susceptible to dimensionality problems and highly sensitive to noise. The basic motivation in FDH is to ensure
that efficiency evaluations are affected only from actually observed performances. All the nonparametric
envelopment estimators of frontiers are particularly sensitive to extreme observations, or outliers. These extreme
points may disproportionately, and perhaps misleadingly, influence the evaluation of the performance of other
firms. This drawback also plagues parametric frontier estimators when deterministic frontier models are
considered. Then we use two partial frontier models: order-m and Order-a. According to Daraio and Simar
(2007), order-m generalizes FDH by adding a layer of randomness to the computation of efficiency scores.
Order-a is also a generalization of the FDH estimator which employs the (100-a)™ percentile approach to
minimize input consumption among available peers for benchmarking. At the end of the paper, we calculated the
Spearman rank-order correlation coefficients (r) to determine how close the implied rankings of provinces were
in each of the models.

Results and Discussion

This study analyzes the technical efficiency of Iran's 13 major sugar beet producing provinces over the period
2000-2012. According to the results, mean technical efficiency of models Window-DEA, Window-FDH,
Window order-m and Window order- & were 0.67, 0.94, 0.80 and 0.77 respectively. According to Window
order-o. and Window order-m, Kerman is supper efficient province and Isfahan is the most inefficient province.
Also with respect to Window-DEA and Window-FDH, West-Azerbayjan, Khorasan and Lorestan provinces are

1, 2, 3- Respectively professor, PhD Graduated and Associate Professor of Agricultural Economics, Faculty of
Agriculture, University of Tabriz.
(*-Corresponding Author:Ghdashti@yahoo.com)
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the most efficient provinces in Iran’s sugar beet production. When we drop the convexity assumption (that is,

move from Window-DEA to Window-FDH), the estimated efficiency scores become higher (as expected since

the best practice frontier then wraps itself closer around the data). According to Spearman rank-order correlation

coefficient results there is a strong correlation between full frontier models. Technical efficiency correlation

between model one and models three and four is positive but insignificant. A very strong correlation also is

between model three and four, therefore these models could be substituted in technical efficiency studies.
Conclusions

According to the results and almost all of the models, Khorasan province is one of the most efficient
provinces in Iran’s sugar beet production. Therefore it is recommended that policy makers have a special
attention to this province as a potential to increase sugar beet production. It is also recommended that it would be
better if experience could be transferred from efficient to non-efficient provinces. On the other hand, due to the
fact that full frontier models have more realistic assumption than partial frontier models, it is recommended that
the former ones be utilized in future studies to get more reliable efficiency scores.

Keywords: Window-DEA; Window-FDH; Window order-alpha; Window order-m
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Introduction

One of the characteristics of agricultural products in Iran is continuous price fluctuations. There are many
factors that can lead to fluctuations in prices in the agricultural sector. The important of these factors are the
seasonal and cyclical changes in supply, the shift from global prices to the domestic market of agricultural
products, the shifting of the volatility of inputs into products and the fluctuations caused by the general trend of
prices The aim of this study is to evaluate the impact of price shock inputs that are used in the production of
corn, on the price of the corn crop. Studies in Iran are further on the transfer of the farm to the retail price and the
transmission of price shocks from the inputs market to product market has not been established. To examine this
matter, VAR model with panel data was used.

Materials and Methods

For this purpose, we used data on the prices of inputs used in corn production, including land, fertilizer,
labor, seed, and pesticides, as well as the price of corn since 1999 to 2012 year, for 16 provinces in Iran. That
these provinces produce 93.5 percent of total corn Produced in the country. In order to analyze the data model is
specified in the form of PVAR (Vector Auto Regression with Panel Data). Time-series vector auto regression
(VAR) models originated in the macro econometric literature as an alternative to multivariate simultaneous
equation models. All variables in a VAR system are typically treated as endogenous, although identifying
restrictions based on theoretical models or on statistical procedures may be imposed to disentangle the impact of
exogenous shocks on the system. To specify the model input price shock impacts the price of corn. The model
introduced by Kilian was used as the basis model. According to the study, the effect of input price shocks on the
price of corn models was modified.

Results and Discussion

If the shock rise in the price of pesticide, fertilizer, and land to occur each of these shocks separately will
increase the price of corn, the effect of these shocks has been moved to later periods. Fertilizers price shocks are
long-term and neutralization of this process is very slow. However the impact of price shocks of agricultural
pesticides and the land quickly neutralized and this index converges whit corn price. Shock rise in corn prices
over a period, Makes the corn prices generally decline in the next period and increase the area under cultivation
in the following year, with increasing the area under cultivation may take advantage of economies of scale
provided and on the other hand, there is the possibility of commuting buying with more inputs. The effect of all
impulses can be said after ten periods, will be neutralized. Only shock that after ten periods are not neutral and it
is still its effects visible as the shock of the price of fertilizer. The results showed that the corn price volatility is
partly influenced by the price of production inputs.63% of the corn price growth changes related to changing
values of its past, 8/4% due to changes in land rental growth, 24% of the change in the growth of the price of
fertilizer; 1.5% growth related to changes in the price of seed growth (according to the results of the effect is
reversed), and 4.1% related to changes in the growth of prices of agricultural pesticides.

Conclusions

Time of purchase of chemical fertilizers is during planting (phosphate fertilizers) and retention period
product (Nitrogen fertilizers).In this sense, it seems that the price of fertilizer and how to increase or decrease is
one of the important variables and decision-making (after the price trend of maize) in the formation of corn
prices on the market. The ownership structure of the agricultural sector is in such a way that most farmers have
their land ownership. The cost of renting land is in the form of implicit costs and not obvious and its role in
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decision-making between variables is low. The cost of agricultural pesticides in the entire cost of production is
not significant and the results show that its role in the formation of corn price changes is small. Organization of
market demand and supply and timely distribution of inputs for control market price fluctuations and shocks on
inputs market can be effective in stabilizing the price of corn.

Keywords: Agriculture, Iran, Price transfer , production cost
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Introduction Sustainable use of groundwater resources has been a concern of the past half century.
Although a number of countries for many years have considered this issue, in Iran despite experts warning in the
past two decades, recently has been highly regarded, especially by public officials. The use of modern irrigation
systems by improving water distribution at the level of the farm and reduce the outflow of water from plant
availability, improve irrigation efficiency but these systems increase evaporation and transpiration, and even in
the event of a reduction of extraction water from wells, may not be effective in balance of the groundwater
resources. The government of Islamic Republic of Iran, yearly pay a lot of subsidies (85% of total cost), to
increase irrigation efficiency by equipping traditional culture to new irrigation systems. It may increase irrigation
efficiency but may not improve balance of the groundwater resources. However, increasing irrigation efficiency
in the process of conveyance, distribution, and application of water, improve groundwater balance, and reduce
energy consumption, but costs, benefits and its impacts on balance of the groundwater resources are various in
each step. so, technical and economic effects of each step and determining the priority of them, were the
objectives of this study.

Materials and Methods In order to carry out this study, five cities include Mashhad, Sabzevar, Neyshabour,
Torbat-e-jam and Torbat-e-heidarich were selected. These areas are located in Khorasan Razavi in north east of
Iran with average annual rain 200-250 millimeter. The mathematical relationships between extracted water from
underground and surface resources and transfer it to farms as well as water influence to groundwater source and
the rate of consumption in the fields and orchards were simulated in the excel spreadsheet. Data were collected
by using questionnaires and interviews with farmers in the study area in the crop year 2012-2013. Additional
data were collected from government documents in ministry of agriculture, energy and regional office. A multi

scenario was simulated include 1-Increase the conveyance and distribution efficiency, CDE, to 95 /. via

transform dirty channel into the pipe. 2-Substitute pressurized irrigation systems instead of traditional system.3-
Combining scenario one and two together. 4- Increasing irrigation application efficiency, IAE, to 75% in modern
system in scenario three. 5-Increasing irrigation application efficiency, IAE, to 85% in modern systems in
scenario three. 6- Execute scenario one and increasing area of irrigation modern systems to dual of initial
forecast (only in Sabzevar until 1.5times). These scenarios also evaluated economically. In economic evaluation,
increase of yield, between 10-40 percent as 4 scenarios separately, and reduce energy subsidies include increase
power price to 2 times, and three kinds of cost price of power was considered.

Results and Discussion Average of CDE were obtained various between 57-78% in study area. The share of
agricultural activity in reduce of groundwater source was 20% and most of area was encountered with low
irrigation in warm seasons until to 50%. The most impact in creating balance in groundwater resources belonged
to increase of CDE by first scenario and was quite economical. The most reduction on groundwater deficit can
happen by scenario 5. However, in Torbat-e-jam and Torbat-e-heidarieh, groundwater deficit will continue

unless the culture areas are reduced. Increasing IAE, is more effective than developing culture area of the

pressurized irrigation systems, CAPIS, for example, in Sabzvar, increasing of IAE by 12% (scenario four), will
reduce groundwater deficit 164% but increasing CAPIS, to 50%( scenario 6), will reduce groundwater deficit
only 113%. Increasing CAPIS, with 30% increase in yield, make scenario three economical, but increase
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electrical energy and so, increase national cost by increasing subsidy of energy. First scenario, reduce
consumption of electric power, so its benefit cost ratio will increase because reduce government cost but
scenario two, increase consumed electrical energy. In the Sabzevar city power consumption in the first scenario
was more than 176 million Kilowatt, which reduces farmers' spending by more than 23 billion IRR, But in the
second scenario, energy consumption is rising by more than 25 million kilowatts. So, its benefit cost ratio will
decrease if government reduce power subsidy. As a result, this scenario without increase of IAE and yield, will
not be economical. In all city except Sabzevar with the increasing yield by 20 percent, all scenarios will be
economical, also in all city, with omission of the power subsidy, scenario 2 will be uneconomical, so the
government is forced to grant subsidies to expand new irrigation systems. The city of Sabzevar, which has the
longest route for pipelines (about 42%), requires an initial investment of 695 billion rials, with investment of
1079 billion IRR needed to equip 15342 hectares of land to modern systems. Therefore, the first scenario,
although having more economic benefits, requires a relatively small amount of investment as well. Regarding the
energy cost of between 680 and 7300 Rls, a number of government payments with the implementation of the
first scenario is reduced from 96 to 1263 billion rials yearly, while the total initial capital required to realization
of the goal is 695 billion rials, which is estimated at 70 billion rials, annually.

Replacing the irrigation modern systems instead of traditional systems without reducing the gap between the
current and potential IAE, had a little impact on the groundwater balance, and to consider energy subsidies, is in
conflict to national benefits.

Conclusions Installation of volumetric meters and tubing for water transmission and distribution channels
should be used in preference to increase the efficiency of irrigation, reduce energy consumption and water
extraction from wells, protection of saving water, and prevention of increase in cultivation. In order to increase
the water application efficiency and production, implementation of modern irrigation systems on farms and
gardens should be accompanied by adequate supervision and training.

Keywords: Irrigation efficiency, Economic evaluation, Khorasan Razavi, Investment priorities, Groundwater
balance
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