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Tablel- Integrated Matrix Structure of Qualitative Data and Information Analysis
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Rank

L gass
Open Cods

Syl
Frequency

M).:
Percent

Sy S
Axial Codes

2935 5pgliS (39l 5 (iBgR o) ) I3 Sy g Cawd L e g (S Bl
Remove the administrative restrictive regulations in the field of agricultural research
and technology LPIy
soglie dlatdl oy laie 4 oyl dde 0308 Mol (gl 5 s
Become widespread international sanctions against Iran as an economic opportunity
resistance LPI2
39S Slasysly il )b (wilsB sl
Strengthen the agricultural innovations trade rules LPI3
“glss 9 el Bl ggine 9 (S CeSlle Goi> 4 bgnye ) je 5 (ils8 )3 39290 Saydgione Sl
SigkS sl
Remove restrictions in the laws and regulations related to intellectual property rights
in agricultural inventions and innovations LPI4
ShgkiS iz 3 allygld 5yl 5 (riple ldle
Foresight studies of science and technology in agriculture LPIs

11

10

13

79

72

43

64

93

5 S Clol il
Sl
Legal-Policy
Implications LPI

10

digaj )3 oyt g S dmolKiislojl dsy STye o )libd oSyl aile JoSo (slacdlu g o gis
S5)9laS AS )3 alyglid slagsgly lisios
Strengthen the complementary infrastructure such as parks, technology markets,
incubators, labs, networks in the field of technological innovations researches in
agriculture ISl
O s iyl &b wile (65)9LS (sl gygld ity i jge ages Sl JolS dangs
423).....:.‘ d)L:.}l Ql}.:ggd (QYI&JIA (AQ)L:_S.: <
Development the public infrastructure required for development of agricultural
technologies such as strong Internet, integrated land, machinery, advanced irrigation
equipment 1SI2
$39kS ey 5 Uhjeel (3 sladled o Sl g pdmghy Sl cogl
Management and research communication between agricultural research, education
and extension institutions 1S3
29353 $39LES 639l95 5 698 el (o) lS Canlews Jgtao 5 pote Slag St
Forming a centralized entity responsible for agricultural science, technology and
innovation policy in the country I1Sls
$59laS Aol ()l pls )3 39290 sladles iyl SS
Segregation of institutions duties in the agricultural technological innovation system
ISls

14

11

13

12

100

79

93

86

57

- ol bl
$Hl
Institutional-
Structural
Implications ISI

11

12

13

14

SigS om SHI b wlygd slacsyglys (s (5,8
Compatibility between technological innovations knowledge and agricultural
indigenous knowledge RDI1
2935 3 (859l ailyolid slacsyglys e )3 ale SIS l3lh g paasite S (5950 & (o yiod
Access to skilled labor and skilled labor market in the field of agricultural
technological innovation in the country RDI2
Sl sl 25 a4 42 by (2L ST Jalog 4 g ytud
Access to modern laboratory equipment because of sanctions RDls
529188 Wyl (gygl95 s ol lod SIS otz Bl Gl g (b))
Assessment and monitor the effectiveness of agricultural technological innovation
system functions RDl4

12

86

64

36

64

- Sliios cloljll
Mg
Research-
Development
Implications RDI
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15

16

17
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Scientific management in the agricultural production farms BMI
S 6o 295 Jds 4y Jaaze Adgi oddpled Cuond LinlS b i l58]) (65,0liS Y guass Cuod b
(e game Sl g5 )5 G35 9 g5 shodles (a8l eculin
Stable prices of agricultural products BMI.
2 ligks ool 2,08 5 53l sl Mo (L (e 350 Lo oS g o jaass
EilS i
Required management and entrepreneurship expertise to commercialization and
application of technological innovations in agriculture BMlIz
&39S sy g )3 (55 alo s SV Sy il
Reduce the high risk for investment in agricultural businesses BMl4
Y gamo el 9 B sla)lil cunsy I GleMbl cans cap 16,5 loyeMbl 455 sl
(G sl calid) (gj,5la8
Create efficient information network for awareness the situation of domestic and
international agricultural products markets BMIs
$59US o)l genS” )39y (Juad 4y a2 g5
Seasonality of agricultural businesses BMls
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36
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21
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Business-
Marketing
Implications BMI
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Joint ventures with developed countries in the field of advanced innovations and
technologies CFly
Slaios gasl ilug)bs ) niplad Gl liSalepw il coles
Support from venture investments in the commercialization of research findings
CFl2

13

64

93
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Credit- Financial
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Fits of technological innovations with farmer’s needs 1Tl

9 AL o b @ ol (85l epey Jobo )3 (55,9L8 53 sl slasygly sbasaies s

Silws)bs
Conversion the agricultural technological innovation threats throughout the value
chain to entrepreneurship and commercialization opportunities ITI2
@l 5 ol s sl gl slaisyslys sy 2 (bt CBWI S e
Predictable events on technological innovations such as climate change ITI3
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Reduce cost of technology initiatives for consumption of agriculture audience ITl4
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Increase lifespan of technological innovations products in agriculture 1Tls
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100

50
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50
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Extensional-educational activities aimed at feasibility of technological innovations
in agriculture such as technology exhibition and demonstration projects PEIl1
ly5d clacsyslys ogas 3 oY jplsS 5w b e &l o g8 b3
Strong link between national media and agricultural sector, especially with regard to
technological innovations PEI.
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Familiarity researchers with definitions, concepts and methods of technology
research based on international standards PEls
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Table2- Extracted Factors with Eigen values, Variance Percent and the Percent of Cumulative Variance

3, Jolgs b oo hole b 83291440 owbyly o3 owibyly w3
Rank Factors Criteria Factor loading Eigenvalue 8519 ylake )
Criterion Percentage of Cumulative percent
variance frequency variance
criterion
RDIa 0.869
1 Sling = Sliaios Sleljlil RDI; 0.855
Research-Development 3.369 17.23 17.23
Implications RDI2 0.834
RDI3 0.811
LPIy 0.879
LPI3 0.718
ISl g (S9588 lol il
2 Legal-Policy Tmplications LPl4 0.590 3.333 15.58 32.81
LPIs 0.585
LPIy 0.561
BMls 0.574
BMlI. 0.564
Db g g 4 bgaye loljbinl BMI; 0.556
3 Business-Marketing 3.236 12.32 45.13
Implications BMls 0.524
BMls 0.512
BMls 0.506
1Sl 0.801
4 &3 lm ool bl il 1Sl 0.698
Institutional-Structural 3.219 10.68 55.81
Implications ISl 0.615
1Sl 0.572
1SIs 0.533
ITh 0.926
5 3t = gl Loljlenl ITle 0.627
Innovational-Technological Tl 0.608 3.183 8.21 64.02
Implications
ITls 0.519
ITI; 0.503
6 C@laek Jlo bl CFl2 0.877
Credit- Financial Implications 1.631 7.61 71.63
CFly 0.754
E"f)"“] _Jlufé)auut)lwl | PElL 0.564
xtensional -Educationa
7 Implications PEI3 0.531 1.598 6.72 78.35

PEI2 0.503
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Table3- Results thecompliance of research modelwithfitting indexes

oRiln pas e Colbae Jlae Bl ke
Fitting Index Optimum Amount  Reported Amount
XAdf al3 ayof oSl (1S <3 1.785
s (S5l Sl 0.90< 0.95
Comparative Fit Index B
Gl gliee a3l 0.90< 0.93
Goodness of fit index
Incremental Fit Index oas)3 Swjly (adlis 0.90< 0.95
bole (g ygione 0nSibe <0.08 0.06
Root Mean square Residua B
""’)“’J LSUG} u‘“l‘)‘ﬁ 3)5‘){ £y Ay ) <0.08 0.056

Root Mean Square Error of Approximation
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Figure 1-StandardizedFactor Loadings of Modelwiththe Significant Level
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Table 1- Result of ARMA-MGARCH model for Inputs

©Ylre ARCH ARMA
Equation
ﬂ o o ¢
& 0/71 0/28 0.0001 0.005
Corn (000" (0.00)™  (013)  (0.24)
Ly 0.41 051 00001  0.01
Jsleys Soybean (0.00)™  (0.00)™ (0.00)™  (0.13)
First Period aloyg; 0.52 0.32 0.001  0.005
Fish (000" (006  (0.04)  (04)
ey 0018 0013
Exchange (0.00)™  (0.28)
Rate
e 0.02 0.021
oil (0.00)™  (0.09)
& 0.002  0.013
Corn (0.00)™  (0.00)™
Ly 0.002 0.01
Soybean (0.00)  (0.00)""
aloyg; 0.72 0.38 0.00 0.007
P93 29> Fish (0.00)™ (0.01)™  (0.12)  (0.04)"
SecondPeriod o
e 0002 001
Exchange (0.00)™  (0.02)
Rate
e 0.22 0.01 0.01
oil (0.08)  (0.00)™  (0.05)™

a3 e Ui 1y 10yd 10 a5 gyl sime # g 00y B o )5 (gl sime i o> L o 3 (6D size o ™
***Singnificant level at 1%, ** Significant level at 5% and * Significant level at 10%
(G0 claaidly 1ddle
Source: Research finding
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Table 2- Result of R-Vine for before crisis period (1995-2004).

X SIS o6 otly  Shunly
i e, BJL Pl al bl el S e e
Variable Tree Variables Family FirstP Second P Tau Lower Upper
Tail Tail
13 5 0.07 - 0.05 - -
1 Gaussian
© 1,2 o5 0.04 - 0.03 - -
Corn Gaussian
2 3,12 o5 0.02 - 0.02 - -
Gaussian
1,2 i a5 1.08 - 0.07 - 0.1
1 Gumble
by 2,4 L 052 0.03 - 0.01 - -
Soybean Clayton
2 1,2,4 5 0.09 - 0.06 - -
Gaussian
51 s 0.79 - 0.1 - -
1 Frank
Al 1,2 s 0.44 - 0.05 - 9.53
Fish Frank
2 51,2 o8 0.06 - 0.04 - B}
Gaussian

5= aloysgy Al 3= )3 2=5)) £ 5 d=ci o pusico o jlod
*Number of Variables: oil=1, exchange rate=2, corn=3, soybean=4, fish powder=5
B claaisl :islo
Sources: Research finding
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Table 3-Result of R-Vine for after crisis period (2005-2014).

X SIS o6 Fotly  Shunly
rm Ca ) u_:dg °=‘95">_ el Je'_ ol eed yalily Ken dgl.s ol 03 YU o
Variable Tree Variables Family First P Second P Tau Lower Upper
Tail Tail
13 e 0.55 - 0.05 0.28 -
1 Clayton
3 2.3 S 1.2 - 013 - -
Corn Frank
2 312 s 0.94 - 0.1 - -
Frank
1,4 s 1.19 - 0.13 - -
1 Frank
by 2.1 s 111 - -0.13 - -
Soybean Frank
2 41,2 90 5038 -0.06 - -0.03 - -
Clayton 90
5,1 i 9 1.13 - 0.07 - -
1 Joe
ey 1,2 s 111 - -0.13 - ;
Fish Frank
2 51,2 i 0.3 - -0.02 - -
Gaussian

B aleyssy A=ligws 3= 2= ¢ Lo o yie o o

*Number of Variables: oil=1, exchange rate=2, corn=3,

soybean=4, fish powder=5

suios slaassly sl
Sources: Research finding
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Series in Economics and Finance 669: 1-25.
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Table 1- Demographic features of research participants

5% (n=26) oS (5 s (n=20) (£9090 (larascio
Variable Key informants Subject-matter specialists
Gender ..
Male »,. 20 12
Female .; 6 8
Age mean (year) (Jb) i oxShe 50.17 31.15
Job Experience mean (year) (Jl) Jis &y oSl 24.80 7.12
Education rate (%) <Muaxs
BS bl 30.77 45
MS L)l i, s 26.92 40
PhD (i 38.46 5
Unspecified _asuiol 3.85 10
Educational field (%) _luass &,
Food Science _li¢ plw 76.90 45
Other fields ks, L. 23.10 55
Job title (%) Jus 455
Ma_nager e 16 25
Assistant k. 56 45
Expert ol 16 20
Researcher gix. 12 0
Unspecified asuiol - 10
Type of Institute (%) bl s
Public s 30.80
. 5
Private _.ogas 65.40 95
3.80

Unspecified asuiol

suios slaassly sisle
Source: Research findings
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Table 2- The most important Iranian dairy industry innovations in the recent years

Syly S Sl dawd
Q Innovation Innovation
Q
& Cg ) code category
S f Code s Sub-categories daws ) j T T
N ; = =
QO @D @D
g S g 2% o
> S % S %
Q Q
< <
Sl G gt sbrsyiSlo s o33l
All-ul ) ~- )ﬁ&?"“d d)“\-SAi )"“u"‘i)3 ) 1 0.8
Increasing diverse investments in the dairy industry
5 gl 55 @b Mol sl
A22- il ek )>_u_&~)_ Aol sl 1 0.8
Creating genetic modification in milk livestock
A33-4il Granting subsidies to farmers .l 4 «l)l, slac! 1 0.8
298 iliee 3blia )3 pls b (6 yglgen STya il
Add-L Establishment of raw milk collection centers in different 2 1.6
regions of the country
N Pyl ()l B Caa gl b iy Syl 3 1 08
Farmers contracts to purchase raw milk
> AB6- il Increasing the diversity of products g oY guame gg5 i3l 4 3.2
= N gamo 33> geiVgnr (3Ll ailio
5 ATT-L _ e g Teet FAE _ 3 2.4
2 Economic benefits of new products formulation
% & A88-ul Economic benefits of whey processing . o (sl (sslassl gilio 8 6.4
= g UF Lt a5 b (gl (soleal sl
E A99-l i i ishi i
> o Economic benefits of establlsthlng the UF cheese production 6 4.8 25 5435
§ < line
S & UF o adgs bas gjluilely b pls i 51 enlimal Lol 58l
3 & e A0y > (il b el e ) Gledly gl
S ¢ ALO-aIncreasing efficient use of raw milk through established UF 4 3.2
=) cheese production line
@D
3, Stb s Mg s (g5llely (golasil mblie
= Allll-an Economic benefits of establishing the milk powder 2 1.6
production line
Economic benefits of wastes cluls 5, bl golasl gls
AL212-4 SRE ARSI 1 08
recycling
A1313- Economic benefits of sewage control ;s Jyus oolassl gblio 1 0.8
Mg i s @Yl 5 )8 oolatsl adlio
Al414- 1 ) 5y _ S _ Ceile 3 )8 (63 - cﬂ- _ 1.6
Economic benefits of using new production line machines
A1515- i1 _ SBb u?ndfzu_@l)o oLl @:m _ 1 0.8
Economic benefits of internal machinery design
A1616-31 £9 (o3 Sy A:Jy d)L.\fAiL‘)“‘ il &Sbe 1 0.8

Economic benefits of investing in indigenous drinking;
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Doogh
AL717-G) Improving products packaging Y suase (saodiu S99 4.8
A1818- il Sk & ol g 5SS (lacsiisain B 16
Delivering smaller and individualized packages to the market
A1919- b 4 Y g s B y> Slag &l 08
Providing products basket to the market
g j bauos 85k slo giindiny > adgl dlgo jioS Bpne (o3l zilo
A2020- Economic benefits of decreasing raw material consumption 0.8
in environmentally friendly packaging
Sy g Syl Slaig dgee S 4 SV paze Qo e il
A2121 - Reducing the products final price due to the improved 0.8
monitoring and management practices
A2222- «_r‘m u"’?)3 9 «jli)l)]‘ Wil w"ﬁ' 16
Increasing advertising, marketing and professional sale
Ml p eV same @jg )l Bley 6 gb Gt jl odlinl
A2323-4 Using software navigation systems to distribute products in 0.8
the market
eS8 bl cYgasxo (S pge @is 9 (ol whege jl oslizl
A2424- ) Using marketing system and products distribution by 16
companies
aliseo L§]o|...n » dA.:Jy dlmc;f).z u,u,)s dhb‘;,\.:iloj NEA
A2525- 4l Establishing sales representatives of companies in different 0.8
regions
B1l-o Production of probiotic products s, <Y guase 1si 5.6
B22-o % el QI3 (gl stedgul b Y gae s 0.8
Production of functional products to increase body immunity
B33-o Using microencapsulation g gus S b (ilags s, 1, jl eslizal 0.8
B4, Sad 05 g Cp2pS gond) SY game Mg 16
’ Production of dietary products; low-fat and low-salt Products
UF juzy 55 Las (gl s dasnls ynn (o080 5 335 350 4 4099
BS5-_ Attention to the improving nutrition and community 24
consumption pattern by establishing the UF cheese
production line
O 38 2)90 dlge g lappeling b lid (giloid
B66-.. Enriching dairy products with vitamins and essential 0.8
ingredients
B77-_, g5 Y guasme Culig d9w0 9 S 16 14 30.43
’ Control and improving the health of manufactured products
B88-. Using treated water in production wJg ;s oas s o ;1 eslizwl 0.8
réo ybJ5 gl andg Jl odlil (gl &) E95 Brae (Il & g
B99-—  pay attention to increasing the consumption of dough instead 2.4
of using harmful carbonated drinks
Mg diaj )3 (B co Mo i 1 (FaS g 5)5bag>
B1010-—  Producers' self-confidence in terms of domestic competence 0.8
in the field of production
&\Jy dhb»lg Copdo g gb.,\ilalw ‘Q)Ué.i dgupe
Bllll-o Improvement of supervision, organization and management 2.4
of production units
B1212-. Sl Bpae blie )0 )3 dmsly Span Sinjd g (agas i S0 24

Improving public knowledge and community consumption
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culture on the benefits of dairy consumption

oolde y35138hk b @i ik 2!

B1313-<  Implementation of subsidized milk distribution scheme in the 1 0.8
schools
oo el 5 oy ko 45565 s Y guame Sl
B14l4-. Producing dairy products which are attractive to children 1 0.8
such as flavored cheeses and milk
M Al g 3328 3 1y

o Cll-. Implementation and improvement of sewage treatment 11 8.8
=5 system
3 1SO 14000 5 skl sile lnsoeacans sl ikl (sl
& C22- Implementation of environmental standards such as 1SO 4 3.2
E. (5 14000
S E CB-o o o dha db‘rv:-“i“‘ 3 _°>Lﬁ~' 1 08
_% é Use_of sewage water purification systems 7 15.22
S = ez Sl sl oslital 5 (5938 b (aoacansj pde Sl alS
2 ¢ \ Cd-o Reducing harmful environmental effects by treating and 10 8.0
= % using whey
%—. C5B5-o Waste recovering and controlling cilsls Jyus 5 céljb 5 4.0
3 C66-. Sewage control b ij,e s 3 2.4
S CT1-o G e b Lo sl givainy L)) 5 40

Providing environmentally friendly packaging

Total Egoo

125 100 46 100

saios slaassly sl
Source: Research findings
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Table 3- Institution-sustainability matrix in the Iranian dairy industry innovation system

Skl ol
Cundg £ Slol 8 Unsustainability rate
Frequency of situation type (0-5)
SO s % _ EX
Institutional Code Sub-categories Waiws s N 2 3. 23 2332
“‘E-S_‘I-‘i:.ﬂx = Q e=
ceegory 15838832022 = 8
3scqciga8}ss
= 8 3 o6 0 ) =5
338 38 2 k| 2 s 22
58 % £% § 53 g
Adedy LT AL opad Sp slacS )y 1 14 3 5 2,57 1.40
Z companies
o] . Py
5 © A2 S g bogie slocS,d 2 51 3 2.69 155
3 & Small and medium enterprises
@ & Sl slackd 5 pogas Sl Sl
a % Asd-al Pprivate research centers & competence 3 3 5 3 2.18 1.60
5 € poles
N
2 & Add-l (o g aas slagesdl 1 3 3 0 2.91 1.70
3 Industry & professional associations
Asb-dill Consultancy firms (sl jglie slacS o 5 4 3 1 2.27 1.91
w H EREER
b Bil-o Parliament & Laalss fig 5 nloxs 2 4 2 0 3.27 167
¢ ministries
g % By 2-o Local & regional d\% 5 e Y otae 1 4 4 9 343 134
3 CE authorities
2 oS Sinlon 5 yles (slaplejlo
e
S ¢ Bs3--  Co-ordination support & promotion 1 4 1 1 3.30 157
e § organizations
a’ fi: Bsd-o Advisory bodies (¢hslie slasle 3 0 2.58 1.78
g Bs5-o Regulatory agencies s (slsclojlo 2.86 1.56
% Bs6-  Supra-national institutions lel,s sbasls 2 1 2.46 1.76
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282% F Sl igel sbsly
S8 G v Cle Higher education 2 4 4 0 188 0.34
SSZ¥ T institutions
» -
Dil-c University &l olidss 1, 0 9 3 0 3.46 0.97
1i—o . .
o research centers
e & Sis b lojlo § Sloss 5 ele sbaslys
I & D22-=  Central services and lxe | (cladaio Lo 2 4 4 1 3.00 1.83
g 3 % scientific institutions
=z b pptes 3 Ay s 1
=2 Ds3-o Public and semi-public research 2 6 2 0 2.62 1n
2 § & centers
S v Dad-c Helo SRS S 2 3 0 0 2.42 1.62
ST International research communities
Ds 5o (e Jl slaglels 2 5 3 0 2.85 1.57
Joint Research organizations
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m iS5 shb > jgel e
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g ¢ business centers
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awareness centers
RiSK 8" £95 dylo yu 54035 peels (b lojles
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é < & funding organizations
@ 5 . - e e s
%. E: \é F22-g Business s &,;:]g‘\;tlnsﬂ 548 yels 51,8 1 12 1 0 275 1.42
D @D
= o & Lo
% g o F33-z Venture capitalists 1,184 e s 1 12 0 2.75 1.22
g8 E Fad-z Equity markets ly. ,lib 0 231 1.65
o Fs 5-z Commercial banks ¢ ,l>s claciL 1 2.54 1.98
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S = G C,;— ] Private non-profit organizations
2.9 e e el s L
Sz Ee a2 ol Pl Sagleils 2 3 1 0 2.75 1.42
S 3 % ~ Public non-profit organizations
a =2 Gi3-¢ Individuals assls 51,31 pgos b olsedl 2 9 7 1 3.08 1.68
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Table 1- Total and per capita consumption of rice in Iran and the world (million ton and kg respectivelt)

Countries ssas Indicator asLs 2012 2013 2014 2015 2016
Lol Consumption JS' <é a0 407.7 4125 4175 42214 427.36
Asia per capita Consumption «l, 8,2 85.01 85.27 85.53  85.78 86.12
iy 31 Consumption JS' <é a0 27.7 29.1 30.50 31.90 334
Africa per capita Consumption ail,w G,ae 2343 24.09 2478 2544  26.10
b)! Consumption ' & as 5.5 5.6 5.7 5.79 5.87
Europe per capita Consumption &l Grae  7.49 7.60 7.7 7.8 7.90
el g Y (LSl Consumption JS' <é a0 20.70 2097 2131 2162 21.94
Latin America and the Caribbean  per capita Consumption il 3,00 32,60 32,70 3290 33.09 33.26
ailacusgs gloygutS Consumption JS' <é a0 20.34  20.46 20.57 20.67 20.78
Developed countries per capita Consumption «ilw Grae  13.9 13.92 13.95 13.97 13.99
P N - 4 Consumption IS 8,0 456.18 462.58 469.26 475.73 482.72
Developing countries per capita Consumption 4, 3,20 68.18  68.41 68.64 68.88 69.16
4,0 Consumption S & ae 4.11 4.25 4.20 4.25 4.3
United States per capita Consumption ailw Grae  12.7 1272 1276  12.78  12.82
Wl Consumption JS' <é a0 0.34 0345 0352 0.358 0.364
Australia per capita Consumption ail, ,as 1552 1559 1573 1581  15.93
oyl Consumption S & ae 2.84 2.96 3.07 3.20 3.31
Iran per capita Consumption «il,. 3,20 32,60 33.60 3470 35.76  36.82
e Consumption S’ & ae 476.53 483.04 489.83 49640 503.50
World per capita Consumption &l 3,20 57,51  57.77 59.04 58.31  58.62
FAO Source: OECD and FAO report  OECD _3,1;5 :xke
(JU,) 1394 41390 saJlw 43 gy &leil Cuond =2 Jgu
Table 2- rice prices in 2011 & 2015 (Rial)
s/ Jgpaeo ol 2011 2015
Product name/ year
Hashemi osls m 28500 85000
Tarom Jol o)l 7 28500 75000
Sedri obew ps 00 @ 26000 80000
Ramezani las, e )b &, 20500 60000
Neda b z 17500 42000
broken rice wlsws @ 10000 43000
smoked rice Jspaxeo, 5090 @, 25000 65000
Pakistani rice st.st slbsls = elsl 17500 37000
Indian rice saze Sl )ly i glyl 19900 45000
other imported rice sls g z  ¢lsl »Lo 14000 42000
el Ay 3k o8, sl
Source: Governmental Trading Corporation of Iran
lge sLolds 250 ok 5l syl 5 bl sl a8 Aol W g 9 3190
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Table 3- Foods share from the household’s budget of Mazandaran

ol 3o zebaw o
. 359)
d’*‘*‘) J‘ C)b“ }le 5 90940 ﬁl.w
VB g 5/ lils Jb, Woromhe) iy sl ety ol e S b STyes  Bomali]
Households/Groups |r|1<;?lf:|e Exp-lt;ﬁfjé}lture Rice Other Meat Dairy G, Fruit&* Other Beverages
(million (million Rial) Cereal &  Vegetable Foods
- Fat
Rial)
S ylgis Urban Households
o)l J5 129.711 5.795 022 010 023 0/08 004  0.23 0.07 0.04
Total Households
b\.{\)s oS ,lels
Low Income 81.121 5.309 024 011 022 0.08 0.04 0.22 0.07 0.03
Households
Aelye lawgio gl
Middle Income 129.711 5.481 024 0.08 025 0.07 0.04 0.22 0.06 0.04
Households
b\.{l)s 2 lel
High Income 241.220 7.214 0.15 0.10 026 0.08 0.04 0.26 0.07 0.04
Households
bws, 4l$ls Rural Households
el J5 98.001 6.113 021 011 022 007 004 024 0.07 0.04
Total Households
b\.{\)s PO ES
Low Income 62.619 5.272 022 011 021 0.07 0.04 0.24 0.07 0.04
Households
Aelye lawgio gl
Middle Income 98.091 4.042 023 0.10 023 0.08 0.05 0.22 0.06 0.04
Households
b\.{l)s 2 lels
High Income 154.855 8.313 019 0.10 024 0.07 0.04 0.25 0.07 0.03
Households
adlae cbaasl, sisle
Source: The results of the study
Olsle oLl sbrylgls S1yes Y uel,d s iuis -4 Jouo
Table 4- Income elasticity’s of food demand of Mazandaran’s households
Shgd 095 Typ oM ol ol emgofy oo Sl ple Gl
Groups Of Foods Rice Cereal Meat Dairy Oil&Fat Fruit & Vegetable Other Food Beverage
SR slalgls 1.24™ 061" 1.16™ 0.76™ 0.83"™ 0.93 0.93 0.83"™
Urban Households ~ 0.02 0.12 0.03 0.04 0.22 0.18 0.04 0.16
g, slalgls 1.15™  0.62™ 1.18™ 077" 0.79" 1.04™" 0.99" 0.64"
Rural Households 0.05 0.14 0.11 0.03 0.08 0.31 0.27 0.16

“ significant at 1% level 1,5 o amaw 3 blas®*
suines claasily s le
Source: Research findings
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Table 5- Compensation and Ordinary Elasticity of Food demands of Mazandaran’s Urban Households
Compensation elasticity i e (i

Shiss gros S T e cdgS olid 979 ofe) G 9 Ogn0 Shsd ple Gl
Groups Of Foods  Rice Cereal Meat Dairy Oil &Fat Fruit & Vegetable Other Food Beverage
= -049™ 0.02™  -0.23™ -0.02" 0.01"™ -0.25"" -0.10™" 0.08"
Rice 0.12 0.01 0.06 0.01 0.00 0.04 0.04 0.01
oMle -0.04 -052"" 0.08" 0.87™ 0.01 0.15" 0.08" 0.07"
Cereal 0.03 0.07 0.03 0.23 0.03 0.02 0.00 0.03
oS -0.22" 0.03 -0.23™  0.06™ 0.05" 0.26" 0.01 0.03"™
Meat 0.13 0.02 0.08 0.03 0.02 0.06 0.02 0.00
ol -0.06™"  0.11" 0.19™™  -056™  00.04™ 0.19" 0.02" 0.07"
Dairy 0.02 0.05 0.03 0.13 0.01 0.04 0.00 0.02
S9TY O, 0.03*™ 0.02 0.30™  0.08"" -0.68™" 0.14 0.18 -0.06
Oil & Fat 0.01 0.00 0.11 0.00 0.14 0.12 0.14 0.05
S 9 09 -0.24 0.07™" 0.30"™  0.06™ 0.03™ -0.34™ 0.12™ 0.03
Fruit & Vegetable ~ 0.17 0.03 0.03 0.02 0.00 0.03 0.05 0.03
Shes ple -0.32™ 012  0.03™ 0.02™ 0.11 0.41™ 0377 0.14™
Other Food 0.06) 0.04) 0.00) 0.01) 0.15 0.08 0.13 0.04
Somals] 0.48™  0.20™ 0.19 0.14™ -0.07 0.21™ 0.03™ -1.18™"
Beverage 0.16 0.03 0.21 0.03 0.06 0.00 0.00 0.16
Ordinary Elasticity Jsoxs Liis
=r -0.76™  -0.11 -0.52™"  -0.12™ -0.05™" -0.53™" -0.19™ 0.03
Rice 0.13 0.14 0.11 0.00 0.00 0.01 0.03 0.02
odle -0.09"" -0.58™" -0.06™"  0.06™" -0.02 0.02" 0.04™ 0.05"
Cereal 0.00 0.07 0.00 0.02 0.04 0.00 0.00 0.00
oS 047" -0.08™ -0.50"" -0.03"" 0.00" -0.01"" -0.07"" -0.01
Meat 0.02 0.01 0.03 0.01 0.00 0.00 0.01 0.02
ol -0.22""  0.04™ 0.01 -0.62"" 0.01"™ 0.01"™ -0.04 0.04™
Dairy 0.05 0.01 0.02 0.00 0.00 0.00 0.03 0.00
ST O3, -0.15™"  -0.07" 0.10™  0.10™ -0.72" -0.05™" 0.13"™ -0.09""
Oil & Fat 0.02 0.01 0.00 0.02 0.08 0.02 0.04 0.02
S 9 09 -0.44™"  -0.03™  0.05™  -0.05™" -0.01 -0.55"" 0.06" 0.00™
Fruit & Vegetable ~ 0.04 0.01 0.01 0.02 0.01 0.05 0.00 0.00
She> nle -0.53"* 0.03™ -0.19"" -0.19"™ 0.07" 0.19" -0.44" -0.02
Other Food 0.12 0.01 0.04 0.03 0.03 0.04 0.03 0.02
ERVARY] 0.30"™ 0.12 -0.01 0.08"" -0. 10" 0.03 -0.03"" -1.217
Beverage 0.02 0.03 0.01 0.00 0.02 0.02 0.01 0.32

* Kk kkk

significant at 1, 5 and 10 % respectively  sops 03 g gy «S5 gdaws )3 Jhlimo sy a”
Source: research findings s.iss (clawsl, :isle

*kk Kk K
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Table 6- Compensation and Ordinary Elasticity of Food demands of Mazandaran’s Rural Households

Compensated ElastiCity il e i

Shies laeg,S 3 ol iy obid s G 9 0g0 Shsd b Gl
Groups Of Foods ~ Rice  Cereal ~Meat  Dairy Oil & Fat  Fruit & Vegetable Other Food Beverage
T -0.01™ 012" -0.16™"  0.08 0.00 -0.05™" -0.01™" 0.03™
Rice 0.00 0.05 0.03 0.05 0.01 0.01 0.00 0.01
e 0.23™ -058™" 0.02" 0.05™ 0.03"™ 0.12" 0.07" 0.06™"
Cereal 0.00 0.13 0.01 0.01 0.01 0.00 0.00 0.02
cigS -0.15™ 001 -025"" 0.03™ 0.02 0.24™ 0.05" 0.06™"
Meat (0.02 0.01 0.01 0.00 0.03 0.06 0.02 0.02
olad 0.23™ -07"" 0.08" -0.76"" 0.08™ 0.26 0.02" 0.03™
Dairy 0.02 0.01 0.00 0.12 0.02 021 0.01 0.01
7Y 559 -0.00  0.08"" 0.08 0.14™ -0.60"" 0.21™ 0.05" 0.06™"
Oil & Fat 0.00 0.01 0.02 0.00 0.00 0.01 0.01 0.00
Gy 9 050 -0.04™ 0.05™ 0.23™  0.08 0.04™ -0.46™" 0.89™ 0.14™
Fruit & Vegetable ~ 0.01 0.00 0.04 0.06 0.02 0.05 0.21 0.00
Shes ple -0.04™ 0.0 0.15™  0.02” 0.04 0.32™ -0.59™" 0.00
Other Food 0.00 0.03 0.04 0.01 0.03 0.02 0.02 0.01
Sl 0.18™ 019" 0.377" 0.06™ 0.07™ 0.10 0.00 -0.95™"
Beverage 0.01 0.04 0.05 0.02 0.01 0.21 0.01 0.03
Ordinary Elasticity Jsoxs Liis
a2y -0.25™"  -0.01 -041™ -0.01™  -0.05"" -0.32™ -0.25™ -0.01
Rice 0.03 0.02 0.00 0.00 0.02 0.02 0.01 0.01
e 0.10™ -0.64™ -0.12""  0.00 0.00™ -0.03™ 0.10™ -0.64™"
Cereal 0.02 0.04 0.01 0.01 0.00 0.01 0.03 0.03
b -0.40™ -0.12"" -051"" -0.06™"  -0.04™" -0.04™ -0.40™" -0.12™
Meat 0.03 0.02 0.02 0.02 0.00 0.01 0.02 0.00
olad 0.07"" -0.01™ -009 -0.82"" 0.05" 0.07" 0.07"" -0.01™"
Dairy 0.02 0.00 0.21 0.02 0.01 0.01 0.01 0.00
79 089 017" -001 -0.10™ 0.08" -0.64™" 0.02™ -0.17™ -0.01™"
Oil & Fat 0.02 0.02 0.01 0.00 0.03 0.01 0.05 0.00
S § 030 -0.26™ -0.06™"  0.00 0.00" -0.01™" -0.70™" -0.26™" -0.06™"
Fruit & Vegetable ~ 0.01 0.02 0.01 0.00 0.00 0.03 0.01 0.01
Shes ple -0.25""  0.00 -0.07"" -0.05™" -0.01 0.08™ -0.65™" 0.00™
Other Food 0.01 0.02 0.02 0.02 0.01 0.01 0.05 0.00
JERWAR 0.04™ 012" 022  0.02 0.04™ -0.06™" 0.04™ -0.98™"
Beverage 0.01 0.02 0.02 0.02 0.01 0.00 0.00 0.01

*kk Kk K

significant at 1, 5 and 10 % respectively  sops 03 g gy «S5 gdaws )3 Jhlimo sy a”
Source:Reaserch findings

* Kk kkk
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Table 7- Expenditure Changes by Rising Rice Price (million Rial)

. S8 gyl Caasd lyus 5l any zybre B i Aoy
Lozl /Lo il o oz Expenditure After change the Price Percentage Of Expenditure Changes
Households/ G
Scenarios Peer Change 80325 40,350 2oy 198 2025 35,350 10y 198
Expenditure 25 % 198 % 25 % 50 % 198 %
Urban Households (¢,q. ,lgls
bl J 5.79 5.81 6.95 0.38 113 19.98
Total Households
Jol o lgls
Low Income 531 5.34 6.52 0.50 1.47 22.70
Households
ol Lawgio lg3ls
Middle Income 5.48 5.50 6.60 0.40 1.13 20.52
Households
doly p lgls
High Income 7.21 7.23 8.30 0.25 0.85 15.19
Households
Rural Households sy, (sllgls
Bl J5 6.11 6.19 9.32 131 3.63 52.57
Total Households
dol 3 o lgls
Low Income 5.27 5.38 9.26 2.17 5.05 75.65
Households
ol yd Lawgio lg3ls
Middle Income 4.04 4.09 6.11 1.14 3.20 51.30
Households
Jaly p lgls
High Income 8.31 8.35 10.38 0.49 1.42 24.91
Households

suios slaassly sisle
Source:reaserch findings

5 (amisls 51) col cngllan g ol > b baylys o Bas
Byme adly dalyd ialS doed (3 «Bypae LialS o) 0/24
(-0/01- (0/21 * 1/15) = -0/25) il so (sel > ) oSS
Cod Sl (26 Sl sl GlolEs @b 35900 5l
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Table 1- Possible states for inputs changes due to firm response to risk

RIS 25 S
o3l 43 pts sl Risk lover Risk averse
States of input changes lopw Lo oy 4 Loy
labour capital labour capital
Jol s el il el Liwls
State 1 Costant Increase Decrease Decrease
P> b oals’ o ozl ol
State 2 Decrease Costant Increase Costant
py <l plels B=U B oS
State 3 Decrease Increase Increase Decrease
polee <> saSTial33l sl S8 Sl Sl saST ial33)
State 4 Increase/Less  Increase/More Increase/More  Increase/Less
oy > S i8S saSinls ST Sanls S oS
State 5 Decrease/More  Decrease/Less Decrease/Less Decrease/More

suios sl sl

Source: Research findings
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2- White Noise

3- Akaike Information Criterion

4- Hannan-Quinn information criterion
5- Schwarz Bayesian Criterion
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Table 2- The results of variables stationary tests

e Mgy 09 9 I I b2, b gy 9 be 3l ooy b
variable With intercepts and without trend With intercepts and trend
Log(y) -1.89 -1.85
Log(k/l) -0.40 -1.29
Log(w) -1.17 -1.69
Log(r) -0.70 -1.70
Log(u) -5.79* -5.78 *
ALog(y) -6.85 * 7.12%
ALog(k/l) -4.35* -4.34*
ALog(w) -552* -5.568 *
ALog(r) -5.04 * -4.99 *
ALog(u) -6.75* -6.80 *
*significant at 1% Wl o > ls gime *

saios sl sl
Source: Research findings
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Table 3- Number of optimum lag length of VAR
Aibg Lo Les

Lag Criterion
HQC SBC AIC
5.012 5.232  5.088
-6.341  -5.022* -5.881
-6.234  -3.814 -5.389
-7.013* -3.349 -5.785

*suggested lag o gy addg

wWN B~ O

suios sl sl
Source: Research findings

1 iNed (g yId o dlasi 2STus -4 Jous
Table 4- Maximum number of conintegration vector

osej] Sao el P2 P2 Mgy g Tl (0556 350 5 el el il OV
Test statistics Null Different States ofresteriction in terms of intercept and trend
hypotesis | 1 11 v V
r=0 109.88 * 137.18 * 107.19* 129.21 * 123.88 *
r=1 68.346 * 91.021 * 61.072 * 77.261 * 72.203 *
ﬂ'trace r=2 39.95 53.356 * 29.474 44315 * 39.791 *
r=3 14.665 25.877 * 13.672 19.1469 15.498
r=4 0.0017 10.842 * 0.3723 5.0442 3.9342 *
r=0 41.536 * 46.164 * 46.124 * 51.956 * 51.677 *
r=1 28.388 * 37.365 * 31.597 * 32.945 * 32411 *
A r=2 25.292 * 27.771 * 15.801 25.168 24.293 *
e r=3 14.663 * 15.034*  13.300 14.102 11.564
r=4 0.0017 10.842 * 0.3723 5.0442 3.9342 *
*significant at 1% UL pdaws 3 s gme *
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Source: Research findings
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Table 6- restricted coefficients of conitegration vectors
(standard error in bracket)

o i ug.‘)im sla,lo
- conitegration vectors
variables CV1 o2
-1.000 0.000
Loath (=) (=)
0.000 -1.000
s (—) (-)
5.12 3.07
Log (Ip) (0.41) (0.29)
Log ) 0.85 -0.24
9 (0.06) (0.04)
0.30 0.18
Log (1) (0.16) (0.11)
Log () -0.33 0.34
9 (0.038) (0.03)
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Source: Research findings

Log (k/1)=0.85Log (w)+0.3Log (r)—5.12 Log (pl)

t: (14.16) (1.87) (-12.48)
—0.33Log (u)
t: (-8.68)
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Table 5- Unrestricted coefficients of conitegration vectors

oo @hSen sy

variables conitegration vectors
CV2 CV1

Log(k/l) 7.77 4.61
Log(y) 13.95 1.97
Log(pl) -3.15 17.59
Log(w) -3.26 -3.47
Log(r) -4.87 -1.74
Log(u) -2.24 0.89
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Source: Research findings
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Log (k) =1.15Log(y) —5.6Log (pl) +0.7Log (w)
t: (2.34) (-16.08) (7.77)
+0.73Log(r) —0.14Log (u)
t: (4.86) (-3.65)

Log(l) =1.19Log(y)—1.92Log(pl) + 0.07Log(w)
t: (14.16) (-31.88) (4.8)
+0.08Log(r) —0.05Log(u)
(3.07) (-7.32)
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Table 7- Vector erreor correction model of log(k/l)

o ol t o lof
variable coefficient T statistics
C -0.34 -0.60
Di(log(k /1)) 0.31 1.51
D1(log(y)) -0.16 -0.74
Diflog(p) 0 081
D1(log(w)) -0.01 -0.10
D1(log(r)) -0.09 -1.07
D1(log(u)) -0.002 -0.41
Ecm1(-1) -0.14 -2.86
Ecm2(-1) -0.003 -0.06
R? 0.59
F(8,28) 3.62%
R (L27) 0.28
F.(1,27) 0.1
ZZ © 0.81
F.,(1,35) 0.20

*significant at 1% W1 oo 3 s gime *
5o cloazdly sl

Source: Research findings
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Table 1- Characteristics of combined pattern ANN with PSO (ANN-PSO)
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Type of neural network MLP Neurons number of input layer
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Training algorithm Neurons number of middle layer
S o gl geSew il 2o &Y oy Sl 1
Driving function Tangent sigmoid Neurons number of output layer
A slaaY ol 3 w253 adgl Cnar 200

network layers number The initial population of algorithm
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Resource: research results
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The comparison of forecasting accuracy both ANN-PSO combined method and MLP-NN model

ANN-PSO 41
ANN-PSO method

MLP-NN Jsw
MLP-NN model

MAE index MAPE index

MAE asli  MAPE aalé  RMSE jasli | MAEedWi MAPE aslls  RMSE jasls
RMSE index | MAE index MAPE index RMSE index
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Maize
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Available water

81.79
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Figure 6- Traininggraphs of ANN-PSO combined method for available water (research results)

33 3 é
o F - £
12 -
33 33
22 4
30 30
(L) oylej (bl pley
Time (year) Time (vear)
P8 3 Slae (oS5 59 Ubjoal Jloges 2 2,8kee S5 G gl Jlages
Training graph of combined method for wheat yield Training graph of combined method for barley yield
1 1
3 g 0.5 4 T
3 B T
T: e e
TE 23
gy 2k
15 a5 S
= 30 30
(L) a3 (L) oyl
Time (year) Time (vear)
w05 3 ee ly (oS 5 s bjel oges bgle @553 Shos gl (S 3 5T Gjsel s
Training graph of combined method foralfalfa yield Training graph of combined method formaize yield
(o saidly) (£1,5 Y guasmo 3,50os (511 )3 wis )91 = o dSuusd onsS 35 (5951 (y 3901 (S o903 -7 JSus
Figure 7- Training graphs of ANN-PSO combined method for crops yield (research results)
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Figure 8- The comparison graf of predicted values with actual values for available water based on Million cubic meters
(research results)
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Table 3- Descriptive statistics and normality testfor scenarios of crops yield
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Table 3- Values of VaR and CvaR for future scenarios and historical data related to crops yield
CVaR VaR Lz
o33 g4 Obobs! CVaR index VaR index
data type confidence level  asigy Oy Pey XV axigy Oyl P XV
alfalfa maize barley wheat | alfalfa maize barley wheat
%99 10670 46481 4052 4174 | 10720 47854 4053 4180
T el i %98 10704 47672 4053 4183 | 10750 48962 4054 4206
o SR %97 10721 48093 4054 4191 | 10763 48973 4060 4210
Future scenarios %96 10734 48316 4056 4198 | 10779 49040 4060 4228
%95 10743 48460 4057 5205 | 10785 49061 4062 4240
S glaodls %97 9037 37643 3291 3489 | 10192 38330 3324 3582
Historical data %95 9615 37987 3308 3536 | 10253 39167 3440 3591
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Table 1- Values of Imports, Exports, Intra industry trade, import and export share of total Rice trade

OIdylg iyl Olydle syl 93 o5 g 31 Olyalo mpw 31 oyl bt & Olyple Comd

Ju  GRR)Es  (Blp)er 5 9s) Corkeo (o) @y oles  (wop) @p oyl ©l,lg
year Value of Rice  Value of Rice Level Of' Intra Share of Export  Share of Import  The ratio of

Import (1000  Export (1000 industry trade from Rice trade from Rice trade exports to

Dollars) Dollars) ry (%) (%) imports

1360 332419 110 6.62x10°04 3.31x1002 1.00x10+02 3.31x10%4
1361 181662 0 0.00x10*© 0.00x10%% 1.00x10*2 0.00x10*0
1362 266119 0 0.00x10*© 0.00x10%% 1.00x10*2 0.00x10*0
1363 231591 0 0.00x10*© 0.00x10*% 1.00x10%%2 0.00x10%%®
1364 171373 0 0.00x10*®© 0.00x10%% 1.00x10%*2 0.00x10*0
1365 125477 0 0.00x10*© 0.00x10%% 1.00x10%*2 0.00x10*0
1366 228869 0 0.00x10*© 0.00x10%% 1.00x10%*2 0.00x10*0
1367 81186 0 0.00x10*0 0.00x10*% 1.00x10%%2 0.00x10%%0
1368 439095 0 0.00x10*© 0.00x10%% 1.00x10%*2 0.00x10*0
1369 225000 0 0.00x10*© 0.00x10%% 1.00x10%*2 0.00x10*0
1370 266180 0 0.00x10*®© 0.00x10%% 1.00x10*2 0.00x10*0
1371 393117 0 0.00x10*© 0.00x10%% 1.00x10*2 0.00x10*0
1372 452000 0 0.00x10*© 0.00x10%% 1.00x10%*2 0.00x10*0
1373 171713 0 3.44x10°08 1.72x1001 9.98x10*0 1.72x10°%8
1374 670000 296 0.00x10*0 0.00x10*% 1.00x10%%2 0.00x10%%
1375 483000 0 0.00x10+00 0.00x10*®© 1.00x10*2 0.00x10*0
1376 245585 227 1.85x103 9.23x10°2 9.99x10*0t 9.24x10°%
1377 205638 12 1.17x10%4 5.84x10°% 1.00x10+02 5.84x10°%
1378 252500 387 3.06x1003 1.53x10°% 9.98x10*% 1.53x10-%
1379 337106 375 2.22x10°%8 1.11x1001 9.99x10*0t 1.11x10°%8
1380 209640 322 3.07x10°03 1.53x1001 9.98x10*0 1.54x10-08
1381 237088 114 9.61x10- 4.81x1002 1.00x10+02 4.81x1004
1382 276316 154 1.11x10°08 5.57x1002 9.99x10*% 5.57x10%
1383 299945 101 6.73x10°% 3.37x1002 1.00x10+02 3.37x10%4
1384 389328 318 1.63x103 8.16x10? 9.99x10*0 8.17x10-
1385 413086 314 1.52x10°08 7.60%x10702 9.99x10*% 7.60x10%
1386 391925 3731 1.89x10-02 9.43x10° 9.91x10*0t 9.52x10°02
1387 545559 629 2.30x10°% 1.15x1001 9.99x10*0 1.15x10°%8
1388 903811 215 4.76x1004 2.38x102 1.00x10+02 2.38x10-%
1389 942003 55 1.17x10°%4 5.84x1003 1.00x10%? 5.84x10%
1390 973287 32 6.58x10-05 3.29x10°03 1.00x10+02 3.29x10°%
1391 1098285 158 2.88x10°4 1.44x1002 1.00x10+02 1.44x10°%4
1392 2771841 554 4.00x10°04 2.00x10-2 1.00x10+02 2.00x10-%
1393 1430910 808 1.13x10% 5.65x1002 9.99x10*% 5.65x10*

3uio glo sl sl
Sources:Research findings
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Figure 8- Real domestic price index of Rice

P ySie Sloj (6w dw b asuie (S0 Gyle 4y )l 3
Ly S ol ) pslate & 10055 4l (618 ooy Jobo
Lalyd g Bla Lo selyd yuiite ¢ 3 (slael > yuiite Coenl 4 av g
3,5 dwloe &l g (6

sbaysio g Obly pr (o daly ()p slp g p8 5
oS |y Lo puize @l L5 4SS Olsesl o] g a9 0ad S
ol 0as 03,91 (3) Jodo y> L puiito o liun] (y905] gulis &
95 3 (S PS5 48y pite > (oo (LS Jgi2 (] & 45Silen
g dlpo (5 2ol ) o Iy ola o gl L) 259, 20T )3
Ay SO L (b a e g hylg an b ciad e

a8 ouidly gl yusiio b g b ylg Hlade  alasly aul gl
S8 o3l 3590 )5 ISl o] Ken o905l A5 &1 ajdlges y
e o ol Ty ogeil cnl @l (B) Jgie ool 4B S

l)ly o oS 29800 blitsl iz (4) Joi> @l @ 2l
4 v b pwiomen )b D93y cotesih byl wilp (55 el yd g
S adar I (elge b g byl (Joia cnl 0 ydie @b
ol byl (Spe8 d8ysr 5 3b udg ( Shyly 4 b cld
Coasd mulald s &y & gy ©bdyls &S sl (Gixe oyl (ol 5l
ol o plosl b glasel )y Liolisl s 4 aSl L

S A Jelge (i paseiio 9 g8 0 )y B9y ooy S

abasly opl o (y9,0 )l (a3 li g baylbges oS o]
a ) Sbls,l cpl (2) Jodo 3l ond 03> lis 35 (oS S ygo 4
5 Ty gla o« )lg 38 51 clapize Gl jamd o
Xuie) &ls)lg Jol (s4iBg 5 (POP) camen (NI) o al,> (OIL)
A Caend (Xik) @ ©l)ly Ly gy Cuto g s B3I 1
(Tar) o] o byaye (S8 &yw 4 (Qr) B s (ol puiio
O &S A o s Siused culps polie Jado pioren L5H
i (PrifPric) (55135 d (JB1 Cad Copund 5 g0 byl
Joed BB (Sysm jlai 5l a8 5) 3529 (ile 5 sl (b3
Croud 3 aS 28l o ol dom.\ﬁi}‘ ol oplasb
Cowdy (SaSTy Jhgel KoS ay cbdyly BlassT Jlow ¢ 4500
A 3D crad cans b by cpw SNl Siued 343 el
bylg o (slaaalyd ¢ i cladal > b by oy (Sien
i Al (godsmd LS (K5 (gaw ] Caxes g daLidS Jlo
o Sl (B clidgr jl colos & g Lol Gyl 4y lbylg
Sab 39l s (Staad colpd G le Sl lien &S (5,50
O 9o odnliie &S joblen Al oo b yite (e (aben
6L s Siured Cuxes g9 Jo slasalyd & (glael



275 tcud sy o ol s g loylg LT

Tp Oy (Niwnsod cal pb i o -2 g
Table 2- Correlation matrix of Rice import

Xrk Q,» Pr|/PrkO|LPOP NI X Tar,

X 1.00

Qr 0.58 1.00
PrI/Prk'O.49-O.90 1.00

OIL 0.93 0.40 -0.38 1.00

POP 0.88 0.79
0.91 0.65

Xikt-1 0.92 0.61
Tar; 0.50 0.50

NI

-0.73 0.831.00
-0.58 0.910.961.00

-0.56 0.880.890.901.00
-0.38 0.490.610.63 0.44 1.00

suis sl aly sl

Sources:

Research findings
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Table 3- Results of unit root tests (Philips Peron and Augmented Dicky fuller)

t g6 F o905l
£y t- test F- test Curdy
e Sl g3 S bl e oylef i o bl e o2 n]
. . 903! Lowlod ybol )ludo coT
Variable Explanation 0% ; ; o e ; i
P Test ol ol Calculated ol Sta:u;nary
Calculated Critical value Critical status
value value value
5 by ke ADF -1.26 -3.13 1.34 5.34
Xk Quantity of Rice  pp 7.99 118.20 1.85 5.34 DSP
imported
Wy i 30l 3 ADF -2.30 -3.13 2.66 5.34
Oilper Per capita Crude Oil PP 1.33 -11.20 2.54 3.78 DSP
Revenue
% 5 g9 Canid < ADF 222 313 0.70 5.34
bl
PP Relative domestic- PP -2.66 -3.13 3.87 5.34 o5
import price of Rice
©p b 1y . ADF -2.76 -3.13 3.95 5.34
Q Quantity of domestic  pp 2.6 3.13 3.87 5.34 DSP
production of Rice
Tar Tyt S oS oy ADF -3.59 -3.13 6.45 5.34 Top
' Tariff rate of Rice PP -25.68 -18.20 10.66 5.34
sl oad 4 )5 a5 3 U090 luebl paw 45 (gl ime®
Beins ola bl sl
Source: Research findings
2 G5l ol @l 28 )8 oy 209eF (g0l 3l edlizl L 9 dgse gladyss pllas ol ] SlisS @l el 0Dl
&l 8 glaaelyy bl ol ol oad (3155 (9) Jodo S5l a5 claselyd GialBl > 4 g,y o ©byly 5l atuslgs
il gy Sh)ly 285 e wils GBSy 5l coles sl |y oY (DL @i 3 9wl
]

3 oolial L cls)ly po a8 slaal s (6)l38 51 cleal

A8 2B 2)90 VAR (s80l ogzyly 3 6295 e (g0jl ol
SN a gy daBy il cd9_n)'-| ool plosl jelaie 4y awl 48 S
LR 5 ST (08555 ol i 55 oyl a5 L VAR
oS sl psio b e Caa o Cowl 00 u,u.u3 Jolee



1396 5y « Bo,leis 3L als og)yalisS aswsi g slasdl a5 276

2265 IR (Sl op (903l il -4 g0
Table 4- Results of Engle-Granger Cointegration test

25,5 IS g0

Engle-Granger Test Sl Conds
3 Lh . 7 . . - . : - 9
(I 250 & P so bl e 022w Jlisd Co-integration
variables
5 bwloe Yo status
Calculated value Probability
Sl (8 201y 9 @ by coils
« sl >
Import of Rice and Per capita Crude Oil -3.65 0.04 PSS 2 2925
Cointegrated
Revenue
Er )l & (3 ad G g )y bl @b 292 pac
- - . -0.52 0.96 )
Import and relative prices of Rice Not Cointegrated
Ty Bh g byl 048 0.99 Sl o 3925 pas
Import and domestic production of Rice ' ' Not Cointegrated
Ty S5 by g byl -2.09 0.53 Sdlsl o 292 pas

Import and Tariff Rate of Rice Not Cointegrated

%99 uLMAb‘ c]a.w JEl d)b L?"“’ *
significant level 99% *

Sources: Research findings Beios ol bl zisle

Wl (5 3ol 9 g OI3lg ot 20,5 S (99031 -5 g
Table 5- Engle-Granger test between import of Rice and per capita crude oil revenue

Cole dlaf, Ao o8 iy, FTRI: o e S o
i Delati ; Acception or rejection of i KV Null Jae
Causality Relationshi : Probabilit ; g
Y P Null hypothesis Y Wald'test _hypothesis  variables
Slylg 4 Wil 85 Lol 3l e
e Sk Gk e 010  F=622 » B,=0 XwOilper
Oilper is not Granger Rejected J
cause of X
%) ‘“‘ww”-‘:’;; byly 5l e m . . 25 . OI;EJer,
- ., .97 F=01 L=
Xk is not Granger cause of Accepted J fk
Oilper

suis sl anly :isle
Sources: Research findings
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Table 6- Results of estimated ECM model of Rice import

ECM (3! Jres%) ALY ol t o o]
ECM components  Variable Explanation Coefficients t statistic
Sde Al 5 . il 85 Lol
- Oilpery, Cr B 4002 0.36 9.78
Long run component Per capita Oil revnue
: Sl 85 slarel 3 Jol 45y Juslis
A0l S . 0.29 1.95
Ol 0ligS 55 rper First difference of Per capita oil revnue
lawe 51 2
Short run component c e Sl 2 13.29 1.09
intercept
EC b gl o> 0.43 3.00
Error correction term
DwW=2.2 R2=0.78

suis sl sl sl
Sources: Research findings
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Table 7- Statistics of validity and accuracy of Estimated model of Rice import

LMojlollake  (5)l5 cmomdbaw  Fojlol ke (g l5 grodbaw

LM statistic  Probability F statistic  Probability
(Fhwsa 255 (90) 1.79 0.46 0.78 0.40
Autocorrelation test
oy (0] - _
Normality test 0.54 0.76
by (ol (ig05]
Heteroscedasticity test ’ 0.79 0.07 0.78
Beios sla sl sl
Sources: Research findings
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Introduction: There is a strong need to influence both speed and direction of innovation and technological
change in agriculture. An Agricultural Technological Innovation System (ATIS) is a collaborative arrangement
bringing together several organizations working toward innovational-technological, managerial, organizational,
and institutional change in agriculture. The purpose of this study was to identify and explain functional
implicationsaffecting the development of the agricultural technological innovation system.

Materials and Methods: This research paradigm was in the form of exploratory phase mixed method
with qualitative to quantitative data connection approach. The statistical sample of the qualitative section,
consists key members of the nanotechnology and biotechnology committees of Ministry of Agriculture-jihad (35
people) which 12 persons were interviewed by using purposive sampling technique, and quantitative section of
research consists the members of nanotechnology and biotechnology of agricultural sector committees (117
people), which were all enumerated. To achieve the reliability and validity of the qualitative section of research
three-dimensional vision technique wasused. And at the quantitative section, Cronbach's alpha test and opinions
of subject experts were used. Cronbach’s alpha and ordinal theta were 0.78 and 0.89, respectively.

Results and Discussion: After the discovery of 30 subsidiary elements in form of 7 main factors achieved
from a qualitative section of research using Atlas.ti5.2 software (research-development implications,
Institutional-Structural implications, Legal-policy implications, business-marketing implications, innovational-
technological implications, credit- financial implications, extensional - educational implications), finally, at the
quantitative section of research using SPSS, the total variance explaining by the identified factors, measured.
According to the results of exploratory factor analysis, research — developmentimplications, explained the
17.23% of the total variance the functional implications of agricultural technological innovation system
development. This research finding was consistent with researchers results of Abdi and Hassanzadeh (2),
Farshad et al. (10) and Sharifzadeh et al. (24). Legal - policy implicationswas the second factor with 15.58% of
the explained variance the implications of the development of agricultural technological innovation system. This
research finding was consistent with the results of researches were carried out by Temel et al.(25), Bergek et al.
(4), Hekkert and Negro (12), Abdi and Hasanzadeh (2), Meigounpoory et al. (19), Farshadet al. (10) and
Sharifzadeh et al. (24).Business -marketing implicationsis composed of variables likerisk decrease on

investment in agricultural businesses, Price balance of agricultural products (increase or decrease cost of
production because of the lack of proper cultivation, increase cost of production inputs and tensions in the global
rate of products) and scientific management in the agricultural production farmlands with 12.32 percent of
explained variance the implications of agricultural technological innovation development as the third important
factor was classified. This section of findings was in agreement with research’s results of Temel et al. (25),
Cristina and Patarapong (8), Negro et al. (21), Momeni and Alizadeh (20), Abdi and Hasanzadeh (2) and
Meigounpoory et al. (19). Institutional - structural implications werethe fourth factor of the implications of
development of agricultural technological innovation, which explained 10.68 percent of total variance. This
finding of the study was consistent with the results of research Cristina and Patarapong (8), Negro et al. (21),
Momeni and Alizadeh (20), Meigounpoory et al. (19), Farshad et al. (10), Sharifzadeh et al.(24 ). Innovative -
technical implications as the fifth factor of the implications of agricultural technological innovation development
with important variables like proportionment between technological innovation and the needs of farmers demand
and the predicate the impact of events on technological innovations such as climate change explained 8.21% of
the total variance that this finding was consistent with research results of Farshad et al. (10), Sharifzadeh et al.
(24).Extensional - educational implicationswereclassified as the last of the implications to technological
innovation system for agricultural development that this finding matches with the results of Hekkert and Negro
(21) and Momeni and Alizadeh (20).
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Conclusions: The results showed that 7 of the mentioned factors, explained at about 78.35% of the total
variance of functional implications affecting the development of agricultural technological innovation system.
To verify the structure validity of a questionnaire and fitness of model to measurement the functional
implicationsimportance of agricultural technological innovation system development, collected data analyzed by
the software of LISRELwin8.8 through confirmatory factor analysis that the results of various fitness indicators
showed that the model is based on an acceptable level (df/x2=1.785, Goodness of Fit Index=0.93, Adjusted
Goodness of Fit Index=0.96, Comparative Fit Index=0.93, Incremental Fit Index=0.95, Root Mean square
Residual=0.06, Root Mean Square Error of Approximation=0.056).

Keywords: Development, Policy, Agriculture, Institution
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Introduction: The poultry industry, as sub-sectors of the agricultural sector, isone of the economic activities
as considered risky and play a significant role in the public life of our community. The poultry industryin Iran
has a bilateral relationship with global markets because on the one hand is exporters of agriculture production
and on the other hand is a major importer of inputs such a cornandsoybean. So in terms of high transactions
volume, poultry industriesare influenced by international prices and volatilities. Crude oil is one of the most
important commodities in the global economyand in Iran has a comparative advantage that is seen as a strategic
resource. A significant portion of Iran's revenue is from oil exports account and crude oil price. Therefore, oil
prices in the world is an important factor that affecting the ability of our import volume. Recent observations
show that the volatility and uncertainty in oil prices are transmitted through exchange rate (USD America) to real
economic markets, other markets, the exchanges and the domestic agricultural and food products markets. This
articleseems clearly impressive after Irag-USA war in 2002 and the Global Financial Crisis in 2005. So in this
paper, we try to analysis correlation between oil prices, exchange rates and the price of poultry inputs for the two
periods, before the Global Financial Crisis and Irag-USA war (1995-2004) and after that (2005-2014).

Material and Method: Theperiods ofstudy are pre and after the Irag-USA war and the Global Financial
Crisis. Our monthly data collected from the Central Bank of Iran, Animal Support Company since 1995 to 2014.
For the purpose of this paper, we used Vine Copula-MGARCH approaches. Before everything at first, we
controlled the stationary and seasonal unitroots behavior in data with ADF,KPSS and HEGY stationary and
seasonal tests.After that for analysis the correlation of prices, we used MGARCH models for modeling
volatilities and collecting the residual of equations. Because of the limitation in linear correlation coefficients
and the advantages of copulas for modeling and analysis correlation, we used copula approaches for this sector.
At first, we modeledvolatilities with kind of MGARCH models such as CCC and DCC GARCHes and after that
for collection pure residuals we must eliminate the past effect of each variable or in other means we can tell,
using ARMA with MGARCHmodel can give us residuals that have not any effect of past behaviors in variables.

Results and Discussion: The results of the ADF unit-root test has indicatedthat all variables are not
stationary and accumulated from the first stages. Similarly, the KPSS unit root test has shownsuch as ADF test
results. Based on these tests our variables are not stationary and in two periods of study and the first stage of a
difference,they are accumulated. Seasonal unit root test or "HEGY test" results also showed there arenot
seasonal behaviors in two periods of variables. After these tests for modeling volatilities at first, we needed to
detect ARCH behaviors in variables. Because of that, we controlled ARCH effect behaviors in variables and for
this aim, we use an ARCH-LM test. Detecting ARCH behaviors help us to use the kind of MGARCH models for
modeling volatilities. Our results indicate that CCC and DCC models with ARMA model have flexibility for
modeling. So after that examination, we have collected the residuals of equations and collected the residuals of
each equationin ARIMA-CCC-MGARCH model. We calculated the correlation of oil price, exchange rate and
input prices with kind of Vine-Copulas. Results of R-Vine, C-Vine and D-Vine models indicated that the
correlation between oil price and exchange rate are different in two periods, as the positive correlation of oil and
exchange rate, in the first period, change to a negative correlation in the second periods. Correlation of oil price
and input pricesin second time are more than beforethe crisis. Clarke and Voung tests for choosing Vine models
indicate that R-Vine models for after and before period are the best.

Conclusions: Based on R-Vine models our results indicated that correlation between oil price and input
prices are more than before the crisis and this is not a suitable situation for Iran's industries. At last, we offer that,
using oil incomes forincreased infrastructures of input productions it may be better than importing inputs.

Keywords: Crisis, Corn, Price Volatilities, Soybean, War.
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Introduction: Attention to the firm’s sustainability dimensions including social, environmental, and
economic responsibilities have increased due to their unsustainable business models. Accordingly, studies have
shown that innovation is a key to achieve sustainability dimensions and applying Innovation System (IS)
approach has recommended as an assessment tool for sustainable innovation. The purpose of this system is to
decrease the pressure on the environment and public resources. It also helps policymakers determine the
processes and components of the system which intervention makes positive changes to them. Hence, in the face
of challenges such as resources limitation, climate change effects, and increasing population in the dairy
industry, the importance of innovation has been raised for competitiveness and economic, environmental, and
social promotion. So that, it leads to the sustainable, ethical, accessible, safe, and nutritious productions. In this
case, innovation with the aim of profitability and in a sustainable and environmental manner is one of the most
important challenges facing the dairy industry. Sincethe innovation system is an effective and continuous
motivator for sustainable technological innovation and the institutional environment has a great influence on
technological innovation; current study has outlined the institution-sustainability matrix of the Iranian dairy
industry innovation system because some studies show that this industry has been unstable in recent years (for
instance: lack of attention into the regional differences in the policy-making of dairy industry and heterogeneity
and insufficient development in line with indices of dairy industry development).

Materials and Methods: In terms of research goals, we applied a qualitative-exploratory study. In-depth and
semi-structured interviews (with dairy key informants (n=26) and subject-matter specialists (n=20)) also helped
in the data collection stage. In this regard, the snowball sampling technique supported this research in
identification of the individual samples that were in the best position in the dairy industry in terms of
organizational status, management experiences, technical knowledge and executive aspect of this industry.
Content analysis technique and Atlas. This software (for coding and classification of the concepts) was used in
order to attain research goals. In this way, we attempted to answer two research questions which include:

1. What are the most important recent innovations of the Iranian dairy industry IS to achieve economic,
social, and environmental sustainability?

2. How are the sustainability type and situation of IS institutions which have contributed to these innovations
presentation?

Therefore, the frequencies mentioned for each sustainable innovation (including economic, social, and
environmental dimensions) were calculated. Then, institutional actors of dairy innovation system and their
involved subsystems which played a role in these innovations network were determined and their sustainability
matrix was drawn to show the status of each institution in terms of its relation to the sustainability dimensions.
Respondents explained also toward their attitude related to the sustainability or instability of these institutions.

Results and Discussion: Our findings explain that innovations in economic dimension are at maximum (25
sub-categories) while social (14 sub-categories), and environmental (7 sub-categories) innovations are in the
lower situation. This issue represents the fact that despite the emphasis on triple dimensions of sustainable
innovations in recent years, and especially in the international community; they havent found their original
position in the Iranian dairy industry. According to the plentiful and negative impacts of dairy industry waste to
the environment, pay attention to the environmental innovation codes, in comparison with the other codes, has
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not had much importance in this industry. Although environmental innovations have the lowest frequency, they
have a great importance in promoting the sustainability of the Iranian dairy industry so that, the two first ranks of
this industry recent innovations are allocated to the environmental type. Our analysis also shows that institutional
sustainability of the Iranian dairy industry IS is much less than the expected situation and responses indicated
that there are a variety of instabilities in the macro and micro institutions/organizations of this industry.

Conclusions: According to the role of systemic and sustainable innovation toward achieving sustainability
goals, innovation system policy making of an Iranian dairy industry requires a comprehensive view to all
dimensions of sustainability, including economic, social, and environmental. Additionally, instabilities have
been considered in terms of social and economic dimensions, and environmental instability of the system less
mentioned. So, environmental sustainability is a newer debate that should be seriously participated in the
innovation policy and sustainability of the dairy industry. Finally, this study has suggested that institutional
sustainability dimensions and capacities call for more investigation in the future researchers.

Keywords: Interactions, Dairy value chain, Institutional environment, Sustainable innovation
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Introduction: Measuring changes in economic welfare have been known as one of the practical economic
issues. So that, this study aimed to calculate the welfare changes resulting from the change in the price of rice in
Mazandaran province and is the first study that done using the food groups’ details and household’s data for
estimates demand functionin the country. For this purpose, welfare microeconomic theory and compensating
variation (CV) criteria and household income and expenditure data of Mazandaran province in 2014 wereused.

Materials and Methods: Compensating variation represents the net income that the household must be
given to restore themto the utility level they were at before the price change. It is negative after a price
increasebecause it is expressed as a central authority expenditure to restore the household to thepre-price change
utility level. Estimation of compensating variation needtheestimation of households demand system. In this
paper, the parameters of the demand system are estimated by applying nonlinear regression to the system of
eight share equations. Parameter estimates provided a clearer understanding of household food consumption
behavior in 2014, summarized through income and price elasticity. Parameterestimates provide a theoretically
consistent model of household food demand that can be usedto evaluate the welfare implications of food price
increases.

Results and Discussion: Estimates of income elasticity of demand for urban and rural households are
presented in Table 4. The income elasticity revealsthat none of the goods are inferior, while the rice and meat are
a luxury for urban households. Other groups such as cereals, dairy, oils and fats, fruits and vegetables, other
foods and beverages are also essential commodities for urban households. Rice, meat and fruit and vegetable are
the luxury goods for rural households, too. The income elasticity of fruits and vegetables, and other foods are
close toone for urban households, demonstrating that welfare analysis of price changes need to account for shifts
in demandcaused by the income effect of the changes. The elasticityindicate that the income effectcould be large
for these commodity groups. Further evidence about these effects will be provided by the compensatedprice
elasticity.Compensated own price elasticity, which measure pure substitution effects, are reportedinTable 5 for
urban households and Table 6 for rural households. The elasticity of demand for a beverage is large for all
householdsand the elasticity of demand forrice is small for all households. These results indicate that households
reduce beverage consumption significantly more than rice consumption in response to price increases. Next,
consider a 25, 50 and 198 percent increase in the rice price. This price change causes an increase in household
expenditure for both urban and rural households by compensating variation. Increasing in households
expenditure for rural households has been greater than urban households. According to the results, urban
households have seen 0.38 percent increase in their expenditure by 25 percent increase in rice price. 50 and 198
percent Rice price increasing, increase 1.13 and 19.98 percent of urban expenditure accordingly. Rural
expenditure increased 1.31, 3.63 and 52.57 percent by increasing 25, 50 and 198 percent in rice price
accordingly. Moreover, the comparison between reductions in household welfare in different income groups has
shown that household welfare has declined less when levels of income increased.

Conclusion: This study aimed to calculate the welfare changes resulting from the change in the price of rice
in Mazandaran province. For this purpose, welfare microeconomic theory and compensating variation (CV)
criteria and household income and expenditure data of Mazandaran province in 2014 wereused. Based on the
results, with rising rice prices, household welfare of Mazandaran province has fallen. The welfare of rural
households has fallen more than the welfare of urban households. The comparison between reductions in
household welfare in different income groups has shown that household welfare has declined less when levels of
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income increased. Therefore, it is necessary to maintain the household welfare of provinces when the rice price
rises and support policies must be adopted.

Keywords: Welfare Changes, Compensating Equivalent, Quadratic Almost Ideal Demand System (QAIDS)
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Introduction: Risk and uncertainty are the main characteristics of agriculture sector and related activities.

Risk and uncertainty can affect farmers decision making on output determination, input employment and
technology selection. Analysis and understanding the behavior of farmers in risky environment leads to better
prediction and evaluation of the result of policies in agriculture sector and therefore helps policymakers to select
suitable policies for improving the status of inputs employment in this sector. The aim of this paper is to
analyzethe reaction of farmers to the risk of demand uncertainty and its effect on inputs employment in Iran
agriculture sector.

Materials and Methods: Data for variables included in the estimated econometric model in this paper- like
interest rate, wage index, number of employees in the agricultural sector, output value, and capital stock
weregathered from Iran central bank data center during the period 1974-2012. The augmented dickey fuller test
is used to investigate the stationary of variables included in the econometric models of the study. In order to
analysis the reaction of farmers to the risk of demand uncertainty and its effect on inputs employment in
agriculture sector, two steps were taken as follows: at the first step, a demand prediction model is estimated
using a first-order autoregressive process and demand uncertainty in agriculture sector is calculated by the
residual of the estimated model. At the second step, the effect of demand uncertainty on capital and labor
intensity is tested using Johnson cointegration approach. Schwarz and Quinn's criteria were used to determine
the optimal lag numbersin vector autoregressive model. The number of co-integration vectors weredetermined
using maximum eigenvalue and trace tests.

Results and Discussion: To analyzethe behavior of farmers in risky situations in terms of input employment,
five possibilities or five scenarios were taken into account. First scenario: if the farmer is risk lover, labor is
going to be a constant and capital increase. If, however, the farmer is risk-averse, labor is going to be constant
and capital decreases. Second scenario: if farmer is risk lover, labor decreases and capital is going to be constant.
Though in the case, that farmer is risk-averse, labor increases and capital is going to be constant. Third scenario:
if the farmer is risk lover, labor decreases and capital increases. However, in the case, that farmer is risk-averse,
labor increases and capital decreases. Fourth scenario: if the farmer is risk lover, the rate of increasein labor is
less than the rate of increasein capital. In the case of risk adverse farmer, the rate of increasein labor is more than
the rate of increasein capital. Fifth scenario: if farmer is risk lover, the rate of decreasing in labor is more than
the rate of increasein capital. In the case of risk-averse farmer, the rate of decreasing in labor is less than the rate
of increasein capital. Cointegrationtest based on eigenvalue and trace statistics in this paper confirm the presence
of almost two cointegration vectors between the model variables. According to the estimated coefficients of the
restricted vectors, there is a negative relationship between demand uncertainty and capital-labor ratioin long run.
The coefficient of demand uncertainty in restricted vector is estimated around -0.33. This shows that as demand
uncertainty increase 1%, capital- labor decrease 0.33%. These findings reveal that the firms in the agriculture
sector are risk-averse and have a negative response todemand uncertainty. Separately estimation of labor and
capital demand function indicates that the coefficient of demand uncertainty is respectively obtained around (-0.
14) and (-0.05). In the other words, the negative effect of demand uncertainty on capital formation is larger than
the negative effect of demand uncertainty on labor employment. As demand uncertainty goes up in this sector,
both labor force and capital decrease. The rate of decreasing in capital, however, is more than the rate of
decreasing in labor force in the agricultural sector.

Conclusions: With increasing demand uncertainty in the agricultural sector, labor-intensity of production
process goes up and farmers move toward using labor intensive process and technologies. It is inferred that
higher level of demand uncertainty leads to debilitatinginvestment process and retard the trend of capital
formation and technology development in the agricultural sector. The implication of such conclusion is that as
demand uncertainty increases, capital intensity decreases in agriculture sector and production firms tend to use
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more labor-intensive technologies and process. This reveals the necessity of serious attention to investment and
capital formation issue in this sector. Regarding the intensifying the risky environment in this sector, the
government is recommended to use suitable promotion and motivation mechanisms to enhance farmers
intensively for investment and output improvement.

Keywords: Uncertainty, Risk Aversion, Capital Intensity, Labor Intensity, Agriculture sector, Iran
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Introduction: Uncertainty existence in farmers crop production pulsed on important and necessity of science
of risk management in the agricultural sector. The new risk management selects the best tools and techniques to
minimize risks and consequences of decisions. Furthermore, determining the nature of the risk of crops yield can
provide useful information about how to manage the risk of the agricultural sector. One of the effects of climate
change is caused damage in the agricultural sector. Dependence of crops to climate change is caused that climate
factors have a determinative role in the occurrence of crops damaged. Performed studies on the economic effects
of climate change have shown that climate change has a significant impact on agricultural yield and its
production risk. Moreover, climate change influences crop yield and the risk of crop yield. Although several
studies have been carried out about the impact of climate change on crops yield in Iran, the effect of climate
change on crops yield risk is infrequently considered. Therefore, this article tries to offer a new way for
calculating the risk of crops yield using of CVaR in the period 2017-2047 in the zayanderud agricultural system.
The innovation of this study can be stated as follows:1) This study used of Value at Risk index, as one of the
most important indicators of risk measuring, to measure the risk of crops yield, 2) For calculating of Value at
Risk index, different studies are used from a famous probability distribution such as normal distribution,
historical data or Monte-Carlo simulation, while in this study tried to calculate VaR index based on the
forecasted scenarios of crops yield, and 3) In this study, in order to produce future scenarios of crops yield is
used from ANN-PSO combined method for forecasting crops yield.

Materials and Methods: The method of this study includes the following steps:

1) The production of possible scenarios of temperature and precipitation using of AOGCM models: Today,
one of the best tools for the production of climate scenarios is Atmosphere-Ocean General Circulation Models
(AOGCM).But the main problem in the use of the output of the AOGCM models is the large spatial scale of
their computational cells toward the area under study. LARS-WG model is also one of the most famous models
to small scale for outputs of AOGCM models. In this study uncertainty related to AOGCM models, is used of for
scenarios of all AOGCM models(including A1B, B1 and A2).

2)The production of scenarios of selected crop yield and available water in the period 2017-2047: The
production of scenarios of selected crops yield and available water is performed using of combinedmethod of
ANN-PSO.To combine neural network with particles warm optimization algorithm, from particles warm
optimization algorithm is instead of training the neural network using gradient-based algorithms.

3) Measuring risk of crops yield using of VaR and CVaR indexes: VaR index is one of the most important
criteria to measure downside risk that it determines the maximum amount of expected losses of a variable for a
certain time period and specific confidence level. In this study (according to the non-normal distribution of crops
yield scenarios) is used on the historical simulation approach.

Results and Discussion: In the first phase of research methodology, for producing of climate scenarios from
daily available stats related to weather stations of Isfahan, Kabuotarabad, Kuohrang, and Daranwere used.
Validation results of LARS-WG model showed that this model is well able to simulate changes of climate
parameters. Eventually, 44 scenarios of the maximum temperature, minimum temperature and rainfall
wereproduced in each studied stations and for each year. The results of the network design using trial and error
methods revealed the best forecast combination model obtained with 3 and6 neurons in the input layer and
hidden layer of neural network and assuming the initial population of 200, in PSO algorithm. Results of this step
showed that ANN-PSO model is well able to forecast crops yield (wheat, barley, maize and alfalfa) and available
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water. Furthermore, calculating VaR and CvaR criterain confidence level %95 and for future period of 2017-
2047, showed that the values of these two criterions for wheat, barley, maize and alfalfa were equal to (4240,
4205), (4062, 4057), (49061,48480) and (10875,10743) kg/ha. The comparison of the values of these two
criterions with the values of last period also showed that for all selected crops, VaR and CvaR criterions is
bigger in future period toward last period.

Conclusions: The new offered method can calculate the risk of crops yield due to climate change. The more

accurate measuring of risk using of new methods such as CVaR can be suitable guidance for policy man to better
management of production risk of crops.

Keywords: Value at Risk, ANN-PSO method, Risk management, AOGCM models
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Introduction: The persistence of rice imports while domestic production shows an increase over time has
resulted in forming this hypothesis among rice producers in Iran that import of the rice is unjustified. This study
is seeking to evaluate this hypothesis.

Materials and Methods: The relationship between the import of rice and the quantities of domestic
production as well as the other theoretically possible factors explaining import over period 1981-2014, including
domestic/world market relative price, exchange rate, domestic income, population, tariff rate are investigated
using exploratory data analysis (EDA) approach. In addition, the relationship between import and these factors is
quantified using ECM econometric methodology. Furthermore, the VAR framework is utilized to specify
causality between the above-mentioned variables and quantities of rice imported.

Results and Discussion: Results from EDA revealed that there is not a clear relationship between the
quantities of domestically produced rice and the imported quantities, while such a relationship is shown between
per capita crude oil revenue and the quantities of rice imported. In addition, the quantities of imported rice are
not related to the domestic/world price ratio. Moreover, EDA shows a decreasing trend in real domestic price of
rice. Results from EDA are supported by the co-integration and ECM methodology. The Granger causality
between per capita crude oil revenue and the quantities of rice imported which was tested within VAR
framework indicates that there is a one way causality from the first variable to the second one. Furthermore, the
estimated ECM shows that the effect of per capita crude oil revenue on quantities of imported rice is higher in
log relative to the short run. A one-dollar increase in per capita crude oil revenue results in 360 metric tons
import of rice in the long run while the same one dollar increase will result in 290 metric tons import of rice in
the short run. These results support the hypothesis that import of the rice is an unstructured import which may
hurt domestic rice producers. Finally, calculation of the intra industry trade index indicates that intra-industry
trade theory cannot explain the increasing trend of rice import in Iran.

Conclusions: Given that the per capita oil revenue is the main determinant of the rice imports, besides the
fact that EDA shows a decreasing trend in real domestic price (terms of trade) of rice and reaching below one led
to the conclusion that the unjustified import hypothesis is confirmed in Iran. Accordingly, a revise in rice import
is suggested. Specifically, decoupling rice import from crude oil revenues and limiting import, using price
elasticity information, to keep an increase in the price of this commodity equivalent to the CPI growth rate for
domestic producers is suggested.

Keywords: Iran, ECM, Unjustified Import, EDA, Cointegration
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