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1. Despoudi
2. Balafoutis
3. Industrial 4/0
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1. VUCA Model
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1. Climate Smart Agriculture (CSA)
2.FAO
3. World Bank
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1. Interpretive Structural Modeling (ISM)
2. Multi-Criteria Decision Making (MCDM)
3. SIMUS
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1. Expand the evidence base to identify

2. Supporting enabling policy frameworks
3. Strengthen national and local institutions
4. Enhance funding and fnancing options
5. Implement practices at feld level

6. Agriculture Supply Chain (ASC)

7. Agricultural 4.0
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1. Agricultural 4.0 Supply Chains (A4SC)
2. disruptive technologies

3. Smart Farming

4. Internet Of Things (I0T)

5. Blockchain

6. tracking and tracing technologies
7. Autonomous land farming robots
8. Autonomous aerial farming robots
9. Smart monitors

10. Innovation

11. New
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1. Exploting
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1. licensing

2. internal commercialization
3. joint ventures

4. strategic alliances
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Criterion 4
Criterion 5
Criterion 6
Criterion 7
Criterion 8
Criterion 9
Criterion 10
Criterion 11
Criterion 12
Criterion 13
Criterion 14

Sum of Column (SC)
Participation Factor (PF)
Norm. Participation Factor (NPF)

Final Result (SC x NPF)

ERM Ranking

Ll ealy OLES ej}ﬁ szjﬁszbja.\..i JLAJ.'A...:.@.’

Effi ci ent Results Matrix (ERM) Normali zed

Project] Project?  Project3  Projectd ProjectS Project § Project 7 Project 8
1.00
100
100
100
100
100
100
100
100
100
100
1.00
100
100
0.00 0.00 1.00 1000 000 0.00 100 2.00
0 0 1 10 0 0 1 2
0.00 0.00 0.07 071 0.00 0.00 0.07 014
0.00 0.00 0.07 7.14  0.00 0.00 0.07 0.29

Description of Projects
Project 1 == Strategy 1
Project 2 => Strategy 2
Project 3 == Strategy 3
Project 4 => Strategy 4
Project == Strategy 5
Project 6 => Strategy
Project 7 => Strategy 7
Project 8 => Strategy 8

Number of criteria

Project 4 - Project 8 - Project 3 - Project 7 - Project 1 - Project 2 - Project 5 - Project 6

O ol Sl a4y 5 b Jboj oy gl Sl 0 IS

Project Dominance Matrix (PDM)

Subordinated projects - alternatives - options

Row sum of
dominant projects
0.0
0.0
7.0
70.0
0.0
0.0
7.0
14.0

Net dominance

Dominant proj.| Project1 Project2  Project3 _ Project4 Project5 Project6 Project 7 Project 8
Project 1 00 0.0
Project 2 00 0.0
Project 3 1.0 1.0 10 1.0 1.0 1.0 10
Project 4 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Project 5 0.0 0.0
Project 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Project 7 1.0 1.0 10 10 1.0 10 10
Project 8 2.0 2.0 2.0 2.0 2.0 20 2.0

Column sum of subordinated projects 14.0 14.0 13.0 4.0 14.0 14.0 13.0 12.0

PDM Ranking

Project 4 - Project 8 - Project 3 - Project 7- Project 6 - Project 1- Project 2 - Project 5
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Criterion 1
Criterion 2
Criterion 3
Criterion 4
Criterion 5
Criterion 6
Criterion 7
Criterion 8
Criterion 9
Criterion 10
Criterion 11
Criterion 12
Criterion 13
Criterion 14

Initial Matrix (LHS (14x4))

Strategy 1 Strategy2  StrategyS  Strategy 6 Action
4.00 4.00 4.00 4.00 MAX
3.00 3.00 3.00 3.00 MAX
4.00 4.00 4.00 4.00 MAX
2.00 1.00 2.00 1.00 MAX
2.00 1.00 2.00 1.00 MAX
1.00 1.00 1.00 1.00 MAX
1.00 1.00 1.00 1.00 MAX
4.00 4.00 4.00 4.00 MAX
3.00 3.00 3.00 3.00 MAX
1.00 1.00 1.00 1.00 MAX
1.00 1.00 1.00 1.00 MAX
3.00 2.00 2.00 1.00 MAX
1.00 1.00 1.00 1.00 MAX
2.00 1.00 2.00 1.00 MAX

Operator Required Weight

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

IATA I TA TA TA TA IA IA T TN TA TA TA

5.00
4.00
4.00
5.00
5.00
5.00
4.00
5.00
5.00
3.00
5.00
5.00
4.00
4.00

£33 SFI il £ sdoms sauady 4 bg o see SIBlp S 4 53509 el Sl Y JSS
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Effi ci ent Results Matrix (ERM) Norm

g o Gk 3 o

Strategy 1 Strategy2  Strategy 5 Strategy 6

Criterion 1 100
Criterion 2 100

Criterion 3 1.00
1.00
1.00
1.00

1.00
Criterion § 100
Criterion 9 100
Criterion 10 Lo00
Criterion 11 1.00
Criterion 12 1.00

Criterion 13 1.00
Criterion 14 1.00

Sum of Column (SC) 11.00 0.00 300 0.00 Number of criteria
Participation Factor (PF) 11 0 3 0 14
Norm. Participation Factor (NPF) 0.79 0.00 0.21 0.00
Final Result (SC x NPF) 8.64 0.00 0.64 0.00
ERM Ranking Strategy 1 - Strategy 5 - Strategy 2 - Strategy 6
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Project Dominance Matrix (PDM)

Subordinated projects - alternatives - options Row sum of
Domi proj.| Strategy1 Strategy2  Strategy 5  Strategy 6 dominant projects _ Net dominance
Strategy 1 11.0 11.0 11.0 330
Strategy 2 0.0
Strategy 5 30 30 3.0 9.0
Strategy 6 0.0
Column sum of subordinated projects 30 14.0 11.0 14.0

PDM Ranking Strategy 1 - Strategy 5 - Strategy 2 - Strategy 6
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Initial Matrix (LHS (14x5))
Innovation 1 Innovation2 Innovation3 Innovation 4 Innovation5 Action Operator Required Weight

o1 3.00 3.00 4.00 3.00 3.00 MAX < 4.00 5.00
02 4.00 4.00 4.00 4.00 4.00 MAX = 4.00 4.00
03 4.00 4.00 4.00 4.00 4.00 MAX < 4.00 4.00
T1 2.00 2.00 3.00 1.00 1.00 MAX < 4.00 5.00
2 3.00 3.00 4.00 2.00 2.00 MAX < 4.00 5.00
3 2.00 3.00 2.00 2.00 2.00 MAX < 4.00 5.00
T4 3.00 3.00 1.00 3.00 3.00 MAX < 4.00 4.00
S1 4.00 4.00 4.00 4.00 4.00 MAX < 4.00 5.00
S2 1.00 1.00 4.00 4.00 3.00 MAX < 4.00 5.00
S3 2.00 2.00 4.00 2.00 2.00 MAX < 4.00 3.00
w1 1.00 1.00 2.00 1.00 1.00 MAX < 4.00 5.00
w2 3.00 1.00 3.00 1.00 1.00 MAX < 4.00 5.00
w3 2.00 2.00 1.00 1.00 1.00 MAX < 4.00 4.00
W4 3.00 3.00 4.00 1.00 1.00 MAX < 4.00 4.00
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Efficient Results Matrix (ERM) Normalized
Innovation 1 Innovation2 _Innovation 3 _Tnnovation 4_Innovation 5

o1 1.00
oz 1.00
03 100
T 1.00 Description of Projects
” .00 Innovation 1 =>4 ;s o 4
3 1.00 Tnnovation 2 =5 45 jj Jupta
T4 1.00 nnovation "
S1 027 0.73 Innovation 3 => jj= ol 5
s2 1.00 Tnnovation 4 =>Stisg J e Lo gite
i 140 ! ation 5 =>4 2 Sa 55 4 )
w1 1.00 nnovation 5 => &35y Sa 88 Jje
w2 00
w3 190
we 1.00
Sum of Column (SC) 327 100 7.00 m 0.00 Number of criteria
Participation Factor (PF) 4 1 1 3 0 1
Norm. Participation Factor (NPF) 0.29 0.07 0.50 021 0.00
Final Result (SC x NPF) 0.93 0.07 3.50 0.59 0.00
ERM Ranking Innovation 3 - Innovation 1 - Innovation 4 - Innovation 2 - Innovation 5
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Project Dominance Matrix (PDM)

Subordinated projects - alternatives - options Row suin of
Dominant proj. | Innovation1 Innovation2  Innovation3 Inmovation 4 Innovation 5| dominant projects  Net dominance
Innovation 1 3.3 33 30 33 128
Tnnovation 2 1.0 1.0 1.0 1.0 4.0
Innovation 3 740 7.0 74 7.0 28.0
Innovation 4 2.5 27 2.7 2.7 107
Innovation § 0.0

Column sum of subordinated projects 105 13.0 7.0, 11.0 140

PDM Ranking Innovation 3 - Innovation 1 - Innovation 4 - Innovation 2 - Innovation 5

sl 5 ka5 0550 S0 il MY JKS

Jﬁ.LJ:LA}b.L..:: be%@l:.. wﬁ\.ﬁ é@u)jéﬁw\d%;ﬁ‘\s)jbm
Q@)bgmw))ucﬂhcvﬁwﬁj‘.b‘a.\ﬁ&h.ﬂv.hfajjﬁ&jf
Sosls —ass5 AL osTs =L bl sl Dl cml Dol Lagsusls shuas,

@ iy gl —as 50 o ke sl 5 — S bl
Z £ A
S5t g Low =\
w5 08 5 L Ges alias (ol sbl Fge andlas 3l eslizal L ol Guss s

Sl aal GbCamdse ad (senn Ogmmed 4 iy 5 S5 G b, S8

VY'Y


https://dorl.net/dor/20.1001.1.22286977.1402.13.2.4.3
https://ormr.modares.ac.ir/article-28-68343-fa.html

[ Downloaded from ormr.modares.ac.ir on 2023-11-15 ]

[ DOR: 20.1001.1.22286977.1402.13.2.4.3 ]

PEo Y Sl ¥ oylont (11 0,05 @uju@wqﬁ.u‘;uwu,kQ

Sl a5 sy 5 1 & Ol pl 30sWaS i ss Jld sla S s
s a0l $3uslaS i 53 sl s Sl Sl e e s e s
DA Deed s o s bl o Sees SOFA Jdoisa o 4 e 5 L
Ol R Sl Gl s s el oy Sege LSl Sl D8 Cans LS
Ol Sl Slags s, 5l (ulas 55 e sd ol oy Jege 5 (s 5 (oS Solge
e 3 Sosls (e 55 C}L ele s o3 S Seoos ol gluls @
Sl lo o roman 5 Ol pl (5550wt ST 0350 28 5 bblidg (p S 3sWS
e 4w s boas plald oo b ip Sees o Sheasd 5 W Olgr
ar g b dies I - s (65,5liS i 5 Jld g8 s S oy ST (Sl e
A 03,31 Gl 53 bgmsessboa O S34S upl s ann s 5 Silediadtpn Sips i 4
i blE aoa 55 sl Ol sdeme ailige dijld ey Sl e sS
S il el 3 el 6l VU el Sl sl S s s 5
Ol Sl 5550 BOT (s e 45 555 D8 BlE 4 IS L Al 55 o ey ol )3 ki)
5 kS Al ana s g Goael 5 S A e L Kes ana s Lol OO
30l Gooslas o 5o ha s Ae (Sl o3 2 a5 L Sl D0 SOl a2l
sobes op p et OB ot S B oS L 0 sl IS 3580 o 5 D3y Gmly iz
CS 5 SeFl e an ann s Giob Sl OLal s adpa (65,5l0S G g
Condy & a5 bl 383 Wige sl anms G s obie $355LES S w
2 S ol Uy 6l (SL 35 5 Sk o) Ol 55sliS e mbie ol
AL LIS pnS 0,080 S s (R 31 sum s (el et pa (53,5l sl
LS oo 0,Lil 55 el a8 lailen S I Sl SO Rl Glagg e a3 IS 4l
NN R Ay U C I I NCH U S RN O 95 NN P CONNP P
d d G3ES iR (655l anw s 53 OIS sladis, Sl LB adls Coli
RS gosls s beostd @il 8 5 cal Sole o dmils oLl e o

Olyea lopls sladl anu s 5 (g5lupsgde «SH3 (g5liS i ¢l sobastl ) sba

\Yve


https://dorl.net/dor/20.1001.1.22286977.1402.13.2.4.3
https://ormr.modares.ac.ir/article-28-68343-fa.html

[ Downloaded from ormr.modares.ac.ir on 2023-11-15 ]

[ DOR: 20.1001.1.22286977.1402.13.2.4.3 ]

® OllKan 5 gy pinz g e 3 523 A g5 el (503,555 (55155
2l e arois wr 5 Culg 3 5 S semS e 3 L ann s s ol Sl
s S5 e aes @ ar g boculg o susliS w5 Glaes sl b
S Sl slas, e dais sl 5 sl shuass 3l Jeol> @l s
77 O G50 3UES (65015 R ST Bl 2 Gkt 5305 S5 0T 5 An s
S5l bl Olpen " iy glagssls S5 silesbs” 5 sl
el Olsea M4m0 I 5,50 6 L B e slagssls! Las sl
ot s sl o mnliol Ol oas "a by olpe b ks o slaiensT 5" 5 sl
L bl Ol al 65,58 i 53 Sl anm s
3 Ad eslial ojlmedkin (6 S aenal 3 4B Ry SOl Al cpl D3 eaees
S Olgsa wsemw i dd ol ams oS SOl aal haels e il kug
O LS s &0 1y OISl ol (g pliillanil 5 Sl @ a5 b oS5 5 85s s,
b It Ssson 5 S Pl 5 silatnd [ 35 alies bajl 5 Ll 4 das e

LS ey OB 5 KIS s 1y baslae 5 ey S

Lh.:l.@.l.i'.z -V
ol 43\)\ o)'}} d‘il L") Ql.,\md.syw 9 J:.abw 9 LA)ngws sLﬁC.,J}: LY JL@.\..:....: dw dalsl BE

]

g 4 slgdy —V-V
Sl b (555l o 65l anm s 5 ol Coles bs s e sledn s 0 OLL L
LS S8 Ol 53 el el (555LS i e ax a G 4 p3Y lacsla g
G JSas S 0SS 5l Solem Dl dedsa 65,5l Lol 5 el wly 4
IS s LI Sege K15 e sosls slacstle s a5 Jites 5 658

LAas

Yo


https://dorl.net/dor/20.1001.1.22286977.1402.13.2.4.3
https://ormr.modares.ac.ir/article-28-68343-fa.html

[ Downloaded from ormr.modares.ac.ir on 2023-11-15 ]

[ DOR: 20.1001.1.22286977.1402.13.2.4.3 ]

PEo Y Sl ¥ oylont (11 0,05 @uju@wqﬁ,u‘;uwuj;ﬁQ

\Ajls‘ggr.‘.s “ .bL@...‘i.ﬁ -Y-v
L ae 5 gy SOl ael las Sy o Fege (St 5 Eom) L5 A
o o3 dd Sl eSS @ ) e 5 pade slely Sl i 0l o bl
Wl al (5355l

ol el pa (65)5LES psghe Gras S5 -

Olaablode Loyl 5 mslr S -

;r:‘t 0y 5 WS seS Jdo 5 o s slaBl Sle (S5l psede -

& lie Gl 5 (6551 ey ol 03 w5 ol Slag sl il e -

s dr 5 ) b (ool Slags il s A

Sty ams e Sl Gl A IS0 S Ol e calg L
S5l SCss cn A Olnl $503LES i S5l e ST 5k 2 e 5 83,008
eI

o 4 slgly Y-V

Rl 3 el i men 5 el it pa (550l alie (luesly | slien
(s S| AL ol Sl 4 el IS e s Sllae O 4 g Ly G
5 e la i SIS gladie Zlmnal iomen 5 Ol 65lS Sosls
3 R Gy SE3 Ly edd S5 calie g plBE 0NN (65,508 i 3 el e s
CoS s 5 Sl 5 oS5 Gl s, s 5 S0 zen XS (gSluerly
el e VL Sl 5 s S Sl e sen O zen

Geid (SLalys g

S Olpl 3l Siom 03 Sunde Ogmer S5 gt anngede 4 g L
2 G s el GG s OV (e il 0 Gue O 4dS Al 5

j.:.u:.s;ﬁ ol rl}u‘ QL&:@. )l é)l.;-w ! wﬁ.l.:.' Q)}»ﬂ d‘j’.'.‘ )}J.S B a)f- U'l‘

A


https://dorl.net/dor/20.1001.1.22286977.1402.13.2.4.3
https://ormr.modares.ac.ir/article-28-68343-fa.html

[ Downloaded from ormr.modares.ac.ir on 2023-11-15 ]

[ DOR: 20.1001.1.22286977.1402.13.2.4.3 ]

® OKan 5 g fir s e 23 EaslE ane g K el 183,555 55055

Olnl ouslas ooy Glaas some 15 5 S8 Sbaisn 2 S 05 L s o Sosen
Lloass cl}u\
c)};& B tj.l.c Q)b) 9 Lﬁali.:._"\) L;.:Lw— )Lb-l...u @ .liLZr 45j<.1> L;.AL.A‘ Cod gdoes

Lt lie Gl 55 ESLie 4 Ao Lt 01 ol 53 O 1 Ygems o5 ol ]

Wk w80 Lo G opl 50 5) pl 5 S ped eSSl s 5 ST L L
St Ll 3 gy onlin T Gt ) sl el oS s g0 CSLie g OS5l

waﬁqgﬁj\dﬂbl.\:ﬁj@)\d}bﬁwﬂ

@l:..o -A

[1] Despoudi S, Spanaki K, Rodriguez-Espindola O, Zamani ED.
Agricultural supply chains and industry 4.0. Springer International
Publishing; 2021.

[2] Balafoutis AT, Evert FK, Fountas S. Smart farming technology trends:
economic and environmental effects, labor impact, and adoption
readiness. Agronomy. 2020 May 21;10(5):743.

[3] Baskaran-Makanju, S. The Digital Agriculture Revolution Will Take
More than Innovation. BCG. 2021.

[4] Khodadad Hosseini, H. Azizi, H. “Strategic Planning and Management.”
[in persian], 4TH Edition, Tehran, Saffar Publishing, 2017.

[5] M.Grant. Translator: R. Khalili N, A. Contemporary Strategy analysis.
[in Persian], 8TH Edition, Tehran, AryanaGhalam Publishing, 2017.

[6] Mack O, Khare A, Krimer A, Burgartz T, editors. Managing in a VUCA
World. Springer; 2015 Jul 15.

[7] Kok J, Van Den Heuvel SC. Leading in a VUCA world: Integrating
leadership, discernment and spirituality. Springer Nature; 2019.

[8] Palombi L, Sessa R. Climate-smart agriculture: sourcebook. Food and
Agriculture Organization of the United Nations (FAO); 2013.

[9] FAO R. Climate-smart agriculture case studies 2021-Projects from
around the world. 2021.

[10] WORLD BANK. Climate-smart agriculture (CSA) is an integrated
approach to managing landscapes—cropland, livestock, forests and
fisheries--that address the interlinked challenges of food security and
climate change. 2021.

A%


https://dorl.net/dor/20.1001.1.22286977.1402.13.2.4.3
https://ormr.modares.ac.ir/article-28-68343-fa.html

[ Downloaded from ormr.modares.ac.ir on 2023-11-15 ]

[ DOR: 20.1001.1.22286977.1402.13.2.4.3 ]

PEo Y Sl ¥ oylont (11 0,05 @uju@wqﬁ,u‘;uwuj;ﬁQ

[11] A UK Strategy for Agricultural Technologies, HM Government, July
2013.

[12] Azar, Adel. Khosravani, F. Jalali, R. “Soft Operational Research.” [in
persian], 1TH Edition, Tehran. Industrial Management Organization
Publishing. 2013.

[13]Munier N, Hontoria E, Jiménez-Séez F. Strategic approach in multi-
criteria decision making. Cham, Switzerland: Springer International
Publishing; 2019.

[14]Granstrand O, Holgersson M. Innovation ecosystems: A conceptual
review and a new definition. Technovation. 2020 Feb 1:90:102098.

[15] Zartha, J., Solleiro, J. Innovation Management Models -A Literature
Review. International Journal of Innovation, Creativity and Change.
Volume 10, Issue 6, 2020.

[16] Matos F, Jacinto C. Additive manufacturing technology: mapping social
impacts. Journal of Manufacturing Technology Management. 2018
Aug 29; 30(1):70-97.

[17] Varum CA, Melo C. Directions in scenario planning literature—A
review of the past decades. Futures. 2010 May 1; 42(4):355-69.

[18] Gorli R, Yamini G. Future of smart farming with Internet of things.
Journal of Information Technology and Its Applications. 2017 Apr;
2(1).

[19] Saiz-Rubio V, Rovira-Mas F. From smart farming towards agriculture
5.0: A review on crop data management. Agronomy. 2020 Feb 3;
10(2):207.

[20] Mihailova M. The state of agriculture in Bulgaria-PESTLE analysis.
Bulgarian Journal of Agricultural Science. 2020 Sep 1; 26(5).

[21] Ghosh SK, editor. Circular economy: global perspective. Springer
Nature Singapore Pte Ltd. 2020; 978-981.

[22] Palafox G, Lee S, Bouch CJ, Hunt DV, Rogers CD. The Little Book of
Circular Economy in cities: A Short Guide to Urban Metabolism and
Resource Flows. ImaginationLancaster, Lancaster University; 2017
May 1.

[23] De Angelis R, De Angelis R. Business models and circular business
models. Business Models in the Circular Economy: Concepts,
Examples and Theory. 2018; 45-73.

[24] Geissdoerfer M, Morioka SN, de Carvalho MM, Evans S. Business
models and supply chains for the circular economy. Journal of cleaner
production. 2018 Jul 20; 190:712-21.

VYA


https://dorl.net/dor/20.1001.1.22286977.1402.13.2.4.3
https://ormr.modares.ac.ir/article-28-68343-fa.html
http://www.tcpdf.org

