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ARTICLE INFO ABSTRACT

Global developments in the energy sector and concerns related to climate change
have heightened the focus on renewable energy, particularly solar energy, in
developing countries such as Iran. With its high solar irradiation potential, Iran is
among the nations capable of extensively utilizing this clean and inexhaustible
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resource. The present study aims to identify and analyze the key drivers shaping the
future of solar energy technology in Iran using a structural analysis approach. The
research methodology is applied in purpose, pragmatist in its paradigmatic
foundation, and descriptive-survey in terms of data collection. The statistical
population comprises professors, managers, and experts in the renewable energy
sector. Initially, through a review of the research literature and documentary studies,
a set of preliminary drivers was identified. Subsequently, semi-structured interviews
with 12 experts in renewable energy and solar technology, along with the completion
of uncertainty questionnaires, were employed to screen and determine the main
drivers. Finally, the results of the structural analysis, conducted using MICMAC
software, identified five key drivers that play a pivotal role in advancing solar energy

Structural Analysis,

technology in Iran: specialized human resources, government policies and support,
Solar Energy Technology.

international cooperation in solar energy technology, emerging and advanced global
technologies, and transmission and distribution infrastructure. This study offers a
comprehensive analytical framework grounded in foresight methodology, providing
policymakers and decision-makers with the tools to identify emerging trends and
uncertainties. By leveraging these insights, more effective strategies can be
developed for advancing solar energy in Iran.
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Introduction

Under the growing need to combat climate change and reduce global warming, renewable energy
technologies have emerged as a sustainable solution to replace fossil fuels, addressing their
environmental and economic challenges. Among these technologies, solar energy stands out due to its
abundance, accessibility, and significant potential to reduce greenhouse gas emissions. While
developing countries like Iran possess vast opportunities for solar energy development, the practical
utilization of renewable energy remains suboptimal despite comprehensive regulations and policies.
Recognizing the critical role of key drivers in shaping the future of renewable energy technologies,
this study focuses on identifying and structurally analyzing these drivers, emphasizing solar energy in
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Iran. The research aims to offer insights into the challenges and opportunities for technological
advancement, providing a strategic framework to guide policymakers in fostering sustainable energy
development.

Methodology

This research is an applied, mixed-methods study employing descriptive-survey techniques for data
collection. Data gathering was conducted through both documentary research and field studies
(surveys). To identify and structurally analyze the key drivers influencing the future of renewable
energy technologies, with a focus on solar energy in Iran, a comprehensive literature review and
structural analysis using the MICMAC software were undertaken.

The sampling was conducted via non-probabilistic purposive sampling, targeting a limited pool of
individuals with relevant expertise. The final expert group comprised 12 individuals: three academic
researchers specializing in futures studies and renewable energy and nine managers and experts from
the solar energy industry with at least five years of experience and a minimum of a master’s degree.

Data collection involved library-based research (books, dissertations, and articles) and field studies,
including semi-structured interviews and questionnaires. Two distinct questionnaires were used:

1. Questionnaire A: This survey assessed the importance and uncertainty of the identified drivers

using a five-point Likert scale, as evaluated by the experts.

2. Questionnaire B: This questionnaire focused on pairwise comparisons of the most significant and

uncertain drivers, facilitating structural analysis through the MICMAC method.

Key Results

The present study, through the review and analysis of various articles in the field of renewable energy
technologies, initially identified several preliminary drivers. Subsequently, through steps such as
expert interviews, completing an uncertainty questionnaire, and applying structural analysis, five key
drivers were determined:

1. Specialized human resources,

2. Government policies and support,

3. International cooperation in solar energy technology,

4. Emerging and advanced global technologies, and

5. Transmission and distribution infrastructure.

Special attention to these five key drivers can provide a clear roadmap for the development of solar
energy technology in Iran. With proper investment and the adoption of targeted policies in these areas,
Iran will be able to reduce its dependence on fossil fuels, enhance its energy security, and increase the
share of solar energy in the country's energy portfolio. Achieving these objectives will not only yield
significant economic and environmental benefits but also elevate Iran's standing in the global
renewable energy sector.

Conclusion

These drivers play a decisive role in the success or failure of the future of solar energy technology
from various perspectives. Therefore, it is crucial for policymakers and planners in Iran’s energy
sector to pay special attention to the following points:

1. Specialized Human Resources: Skilled professionals are essential for fostering innovation and
maximizing the potential of solar energy technologies. In Iran, inadequate educational programs
and limited research infrastructure hinder this development. Enhancing university and research
institution programs and establishing international collaborations can address this gap.
Empowering specialized human resources will enable technology localization and sustainable
growth in renewable energy.

2. Government Policies and Support: Effective policies, such as subsidies, tax incentives, and
financial support, play a critical role in encouraging private-sector investment. However,
inconsistent policies in Iran deter growth in solar energy. Long-term, transparent policies, the
creation of dedicated funds, and energy pricing reforms can mitigate investment risks and boost
private-sector participation. Key governmental organizations, such as the Ministry of Energy
and the Department of Environment, should play an active role.
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3. International Cooperation: Collaborations can accelerate technology transfer, attract foreign
investment, and facilitate joint projects. Iran faces barriers such as sanctions and political
constraints, limiting access to global expertise. Strengthening ties with international
organizations and friendly nations can help overcome these challenges and enhance the pace of
solar technology development.

4. Emerging and Advanced Technologies: Innovations such as high-efficiency solar cells, advanced
storage systems, and smart technologies can significantly improve solar energy performance.
However, high costs and reliance on imports pose challenges for Iran. Investing in local R&D,
establishing specialized research centers, and supporting startups can reduce dependence on
foreign technologies and increase global competitiveness.

5. Transmission and Distribution Infrastructure: Efficient infrastructure is crucial for optimizing the
use of generated solar energy. Iran’s outdated grid systems, heavily reliant on fossil fuels,
exacerbate this issue. Upgrading transmission networks, reducing energy losses, and
incorporating smart systems for energy distribution are critical steps. Proper infrastructure will
accelerate the establishment of solar power plants and enable both grid-connected and off-grid
solutions.

The development of solar energy in Iran requires a holistic and coordinated approach, addressing
all key drivers simultaneously. By investing in human resources, ensuring sustainable government
support, fostering international collaborations, adopting advanced technologies, and improving
infrastructure, Iran can pave the way for a robust solar energy industry. Policymakers must leverage
these drivers to create a strategic roadmap for renewable energy, enhancing energy security and
increasing solar energy’s share in the national energy mix.



Sl (655 o dolliad
https://ses.ut.ac.ir :as pis <o buw

YAA-APAY Sy S0l LLs

Ol oy ol jLacs!

ol 21 39 s sl 5 1 (5 9ld 8uiT p 30 S i (5 UL Sk g (Ll

(w395 (55 9 :axdliane 9 590)

T sme bl swes |77 me s | 80k s

saeidtorfil992@gmail.com :aebbly . o))l e chuwe olKuiily ¢ Slus! pole BASElS ¢ dato o 1)l wlis)87.)

h.mohebbi@Meybod.ac.ir bl .l p! e e olKuiily ¢ Sluil pole 84K ¢ gaio o pde 09,5 Jbdliwl ¢ Jghume bl g5 Y
babaei@Meyhod.ac.ir :asbll, .l p! e cue olKuiily ¢ Slusl pale B ( atio o o 05,5 ludils ¥

ouS>

4

Jlo SNt

o5agts oo cLagsyl & &g o oadl Sl b bdye o S5 5 6551 85> 3 e Vg0
YL Jeilly il Ly il sl o3l Gl (il aile dnwgiJlo 3 (sloygidS 3 1) oaedyob (555
S o3latl 03508 jo b 4 (blbia 9 Sb st cul Jl Wl o Gl (olaygitS o jlendyd (U
el 5,95 Ly ol 5o sy 6551 69l Bl slagliy (i 9 ol pSl> gy Ban
359y S bl ple yte oo pylS ebam  Lai 5l ol gy (owlid gy canl gyl Lo
bl sl (imgty (bl dasle sl pdilon - imogi sl (6913 )5 Bou Jlai 5l 5 (tunsleST
9 oigiy Sladl (o L bl eimg iy (ol 53 it pdgdiiog Gl oo 858 5 (lpse
Lm0l Ly g 55 _laslis 4yl Lty 51 (ghie goomo e(goliaal lalllas
JoSS 8 5 stgs osld 9 e slasy sl Bje> S 3 5l WY L adllislwa oy
L ol Jloo Sl Jols ol bl 205 (e 9 JUyé (ool slagpdn onlad pas gladslidinn
9 Ll paasdie Sludl @lia Jobd (S iy 702 (slanl 4 oo SoSue I3l | g pSo e
&by 5 y94by Slagis eSS by 65l sld ) lello lacs Ko (9 slacles
A il 0> ey (G5 609ld 3yt ) pgre (P &S S @5 g JUl cElup; 3 9 Sl
o g gt oo bily) Jbs s 5L olulid 355 sl Lk &b jlingh ol
cgy iy glacalad pa e g Loyl 5l g5 Geee S L LA KoS GBS 18 puonal ¢ o)l IS Cusbuw

S Ml C)I).’.I 2 Sdyg> &5yl Qg sle Erpw sl gl

Wl go
B9y

e gbvi U

AR VARVAN Y PR T
VYTV 6 ,5050 &b
VX NN sy R,
VEF/ 1 Wi e G

05190
‘u“’ﬁj‘.’,"'\"‘ii
(sl slag i
<L5)E$L.: Lbu 5

S yg> 65 (y9ls

.5)9.5) Q\ﬁl » );,\g.\;.bu dlmdj).il d)gté E.&;J 2y L;Lmdl).d;ﬂ d)t&l.w J.J;o 9 @L»L.w .(\\°~\°) E A WYY @bb 9 O (o0 Sdurww ‘u_a)Jo salsiw!
FMYOA (V)Y Lol g clootis doliliad ((g3ud )5 (55 ] sasdllane

DOI: http//doi.org/10.22059/ses.2025.388342.1112

Oy ol il Ll dunsyo 2 guatl

e o
DOI: http//doi.org/10.22059/ses.2025.388342.1112 CL



https://ses.ut.ac.ir/
mailto:h.mohebbi@Meybod.ac.ir
mailto:babaei@Meybod.ac.ir
https://doi.org/10.22059/ses.2025.388342.1112
https://doi.org/10.22059/ses.2025.388342.1112

rey Ol 9 By | o) g0 pdsia slos il sy9ls suis] o p5e slag ey sy liS o Juloi g (o Lvlids

dowio .
(ed (S g mlie B Sede a3l Sl wre sl Jl S plyis @ @Gl Copde oyl sbid
i) 5l 86 Jaacun Gl g eldl Cusysl s ¢ lwd (sacd g (Sogll 5 (s55] el sloaiia Sl
Ol V] Conl 00 Faw pdatazs gla gyl jl (yloo e 5 drwgl Cuonw a1y calisre (sl yguiS (slaldS olajlE
o5 5 35l el pglaite & e ul U il Jk 35S0, S plsie 4 piinios sl bl S o
e ool talS s 4y ez )3 oSl lacuskas YV 058 0 48 e Y] el (30j 53 08 Blie 0055
Gl IS a5 395 o0 el Cusliw (] &S Canl 08 Slags il g38lig) das 9 )SeS Slatdl it
ol ) pdinaed oyl slacaje bl Y] opd ©jse pSeis pradye Gl ) 5l Spae 5 uk
2 S5 it Joo5 (I3l Bisej 5> (s3] Castel aShy s ] dawgs sl 29290 5301 oleiia GBS lajlE
S 5 59ld B> 3 gy SV [F] Cund 4S5 dng 350 5l it qaldl o 505 st BT b 290k,
sl 031> Bguwr g5 Saisipl il o S Bkl Cuows 4 1) (e b 3l @l 4 (19385,

Sl el > i BB Judliy g (g yiod Sl o Slgld > & epdpdaaiod wre e J (S0 plyis 4 sadyd 5]
N s @ by (Gl Cueal sl wBl s el 5 o 6551 sl 3 48 (2Kl 4 Jarecin;
slp Hellom Sliaai g (ouldl Slpassss g S 5l sl laizgs Glul joiS e Ll ) o (35l el glis |l
Cpgpd e @lio a4 (Shudly (il 5 (5] Cuel 4 5l QRIE1 o5 ggw g (S Gl jlisl el
Sacud b g caslio ol Laulyd (23 b eolal )8 [0] a8 o ST Lty 5l Gt ) Sb 3l e ol 5 ooy e
5 0158 2929 4 425 b ol 2 lhslio Lol 55 (6598 cpl dnangs (gl 550 oo B sy (5551 M5 (sl 00 S
(85 o 3 plls IS glacuslw zpypmed )9S (g5l A )3 udgao8 (lag) il whes I3l Ao 53 0305 O, o
rog ol Aoy (98 5 Cunj bme (M g pelr s Bras oS Mol (56 dadilily (3,5 Siadin (58
piozen [F] sl orits gly ool )90 (Gltunls g 4 loygitS 13 platio (slacsiyl o cusl o] Solo 290 Ll
g s soles sl (eaal) 81 ( wd clacdgw 4 1ad ( Siwly dlon 5| (9iS 10 9390 6yl g o pde sla il
S5 b lasye ais)slid dnwgs ol plis [V] ol 03,8 dnlge (gux @lgo L]y isw (ul ey )l aile oo slacydgaone
)18 50 lagyglis ol 5] oS ol Lol 3483 Lo 5 bl wiojls ol )3 (s yss

sligy g 5 sloossy Jop Sl olsen & 1 o) drg Jol g 3y S 4 el aphe O
Sy V] Biloiso st FB 1) ol 0 SIS b S0 o 1y 220 sladig o )05 g2 (gloaiiS , SUBlE
S g0 4 Al g 0ol Gl g e S ume (Sloj 85k (b oy )3 (sloygd b g pestene plate e 4,
JS odl 4 (B85 )15 o LS L o it oo g b e i b S5 1 (ghatod b dsganes iy LSk (oS L
N9y oW plpie 4 3o @Blge 1 slo)ly ) oS At alis Sy 53 s Sl Jelge B g0yl ol i ¢gBly 5> i 0
ol koo b ladye glasigy S5l gladss Jold |y ol 358 ofStimgly 5l ool D90 03y b ] ]
@b Sgenl G2 )3 5 iyt g SISl 3 ol 5o COLD g (5)5ld Sunl ggsge [A] Wlod S iy i llad
oS capdy |y cusdly cpl Wb ol 48,5 41,8 cdae 350 l5yd0b 0 5 IS Cuslow Al abge (pl &S Cunl Hloye5
b A] ol Bl g latlle Jo o 5lo 3 5 g slacsgld )3 ,5b (58,85 4 )3 G g pel slagylyo
oy ol a5 Slalllae alea 5l pdpiod Slasipl dwg Coonl 3)byd llin waw 3 daxie sl jiaggy 292
SN JaS al SL elasiyil 4 IS ) cove (B wmslio slacdloy; g s (mles ol b aSlg e b )yeuiS
(SIS Cusliw g (Jbo ¢ 8 lacudgize dlas I (gindygd (655 drawgs sl yills 4 gloniSTyy clidss 1o olpl o VY
ol & oyl ooy itee g 6, Si0ais] (63,50, b 4 nels Ligk e byl L [VF 5 VW & &] wladS oyl
s 2l il (il ) Kyt (551 (69l dnwgi BT 2 e slaglpti b5 5



5555 b epdppaos slacs il 6glé Bl e slagliiy (Bl Jloo g alolid (imgly ol Ban ol il

2 i Gi5 o] SV g gy p S ,8E S Jalge plgie 4 dagluin sl Glol 3 by 551 2

()il Jlou g (oole (lagsby) jledlatl bsyls (A adlllae () S oo Wl (659l Arwgs 9 ol il (512 yab

Sy Saisygld drwgi 59y Ly Scuo B 9 bl Sl el s pgal 9 1S uyn ]y gl i cnl phe ©bL)|

S8 IS cuslw 5 ol pSpenal & Sl o 550 sla i olulis glp o ool &1L dlde ol amd )

.\3|93L;o T3 O.;.\ C’L’ el WL BT Y O‘)'.’.l P );.\;..\.»..\76 dbbdj)ﬂ dﬁt_é :\.x.my d]).g )E.A.oi)lf L;{Lmd_nljﬁ b s
S Sbls S8 agiean] oo 5 plphios slasipl 5 )3 eele ol (giluie 4

93 L .Y
b odlatl b3 7 b 4 dhepllds 950 (Do) jleigt 990 b badye lagliie (ololid g g5l
ol g csindygs g5l yols Banl IS oulS slaglptny lolis Bun b dieplls y95e gl 1) S
Oy lelllao 53 5 3856 (gundys (65 (6518 ALl 5t alapty 4 A5 9 g cnl 4 Llagl
«Silodds Juloo 4595
S 3 (VoYY U Ya) dlo 0 Sloj dn Cudgaome ¢ iy Slalllas sloodly 399 5954 (slp pols imgh ;0¥ pl5
A 4,8
1 ai)S 5las )3 5 sblire cunlio ey Cllllae QB (gl Y P
239)9 Sykme =
(Scopus dSI « I3 Lingh ole Jold) ole pime OMoe (3 ond i ©Ylie @
S ((o3ed )0 6550 ohagt) pdibaos Sl sl yslid sl 4 a5 SV e
03,5 o3zl ((g3ho S 5 859y S 1 msgisn o 35Le) (pgsrosial oo ole (cla gy 45 SV o
129 bl —
(Sl yot lagsyalis & wilatlyyy (65,1 IS laculis 4 i o5 Yl e
al 0397 oFodinl b lajo il b s (slacsyglid 2 o] 38505 &8 Sllllas @
Wlodgy byl puiiey Zlicwl (gl (B Lo slaodly 481 4" Yo @
w5 plsl pj SleMbl glaolly ) g2y ¥ p
.Ganj Civilica Magiran SID : 3ls slaoll -
.Google Scholar ScienceDirect Web of Science Scopus : el yo ol -
Ssocan Sy 5 Sojlords oSy 5l SeMbl claollly o b ye CYle (3)5 Ly (sl al>jo () 3 0 o5
1 eslawl Y lhe

("Solar Energy Technology" OR "Solar Power Innovation™) AND ("Drivers" OR "Foresight” OR
"Scenario Planning™ OR "Emerging Trends").

15 plosl s jo 93 )3 Clilllae (5)5 JUye &
L2odSe 5 (pglis oy | o ol g 6)LSS OVl Bl gl 65 Ly
o e b ol ol b polaie 4 e JolS e olusl 2 SVl 5555 ) 2o (6,5 L2
S casl ghl )3 b Sl oo el ales gl VY Sl gl Gimgly 00 390> 5l oS by I e
ol @Bl il > ol > Gyt 551 6pgl Bl 2 e slag ity il g Las & daiagy ool ) Sogn
Wk Eydge b s e (el Clillas p Cutly maalss ol olSS cainpllas j950 (B9, bl 2 e9y00! ]
Lol los,8 &l plpayaos glacss il 83 ) 1ad lagyls W (sl (b (VoY) oylSer 5 Sopls Sila



72 Ol 9 By | o) g0 pdsia slos il sy9ls suis] o p5e slag ey sy liS o Juloi g (o Lvlids

& )l 5l oolatwl b o g ST s il lacdls Cuows ) Wodld mje5 U w0, sl baodls iol381 (ol et oSN sl
Bly sodls 55y (63)50 dlllas 03,5 (g3luJse (GPD) ablipsens 5553k @jsi b 1y oongjél (slaosls (bl ydl (135
9 Sloj B Siuen (234 9 03)5 Joo jli dg290 Ay sloJde Jl s logy )l g5 ) gy cnl oy Gl
D] 455 o st |y orbly (slmgy i 5o

0B Els ) (ligd gas slo)eiS )3 by SIHl Gind Cumdy (opn & (VYY) OhlSes 5 Clal)d
5 Mg Glr YL Jewily (o 3 siwdygd b VL Gaglise S (S uils > @ aygaS ool aiisls
dwgs p dund Sl (deud (s gw 4 (So)b (Sialy Wl Qb (Jbnl bl sy mlie
bl . lazdliS 535 (5 ol 31 At sildyose 2 L 9 358 5l (b aoracin ) OMSEs § piplios slacss )
Syt ooy dawg 3 (SHp Slapls (e buodie Shll g (g Gligye Wlo (olaypiS aad e LS
Sdyos S5 Gofen dawgi p3 IS Culs g gy 4 SaS sl (conrde Jio S ddllae (izmen Ailanils
O o 3 88 b anglie > undygs (650 5l ool b ()8 (sboy il 5l Slesie Juloigay 125 g 03l sleidy
IV ol 03,8 1) LS

g 8 bbd 4 5 wlaslyy jomeosn] (S L pdbios Gl il Caio dpaly (yp 4 (YoVY) oSen ¢ 5,550
olail ool Sloa gan 53 (651 3l s ol Wl g2 9 02] )3 G Lo 2 (55l b 5 (goluatl
&5 Cals 5 gl bl sl ounl slatin b pupm Wlodyy Gl |y 055 gl canely )3 (Kimjd g (gl
y denes syl cato Sl (glailSoan] oSS L @dly 1o g Wlos)S lay cusd (g2 LB @l & plyiaes
D] Wlodsusy 0395 ol )3 (glS slacualad pac g ol i 4 5 03,5 (e

x4 Vb geog b sndys (b bodh 5 (oldlyie CleMbl w5l odlinal b (V+V+) oS0 5 guelidyl
Sl eadal dalaie wad o i adllas Cpl WISy e > AL 0y s ddlate (D gadyed (555 il
SlgshS VFOA B VFYS oy sy (6551 Mg sl o coslio aldlie Juwilly g ol (8 Jlan (a3 polie
oolislon ol j (sandyes il slaosly 5l ookl 4 5y WST pimon Allis () ol puiito @ipo 1oy cusbs
Ao Ul 0Bl 3aiod @ls (Cunl (6y908 sdyet STl dawg Gilwding g baidmoie C83 dge lp (e
oolSyy el (gl sblio cpatae VL (Seidess 5 aldlie Jeily J> 4 sl 5 oSl ol
DO diwd 43Sl 29 (Wb ddlaie (o 3Ly

b @Yb sl g oy ploial 5 conl Jlb wrday oo pigniod slagiyl con ) &5 (V0) 5l Sl ©hss
b oM aw o (5SS (slacss il Bl )3 58 ()1 0 @b (i 05l oy slags il Bkl 4 o
D] ams o BIVF Jlo 55 (551 el 331 sl 1) mae sl 2) b Ao sl 9 oo Sl 3y ()2

XS o 20b 9 S o gy |y Vo0 Jlo & (655l @ IS S (oLl 5 35 (sl Sy (V)4) ol g ol
900 W30 Ll JeloSig o it IS cpl ol polie phinios clagsiyl lacsld 5 501 ygore &
Slatdl sl oo o Fimen 4 3 ol 2lBlen 5 atem IS ] ol polie plpnaos (651 slagygld 5 5l
DIV] ol Jasl gz sl a2 B o3baiBl - eloial (sblje g ol polide (6)9ld dadon > glis cogllae

Ve¥e GIU 56l sl piae IS Gl pgix 85 Go) Gl lag)le epp 4 (T]) llSes 5 S
) 9iS nl 83l )3 pdinsed (551 ool g waew 9 Slodsus) g2)lieo ¥ el Sl e b old g 9wy
Voo Jlo B pdiaod clasisl mre 9 (351 2l Bpas maw 3 ol 4 drgi L bagyjliw ailodls 15 (cw) 390
IVA] 39 pn gy

2h0105 (G55l dawg Slagils pgl ly (dope] laolpde s 4 (EdS > (VFY) olSea 5 oole
V] o3 3" o3lits] s gisy lias (oguasy (mgiionis] (slo gy 3l s Sloglpdiy s 3l g 295 g3y o g laish



VEoF oF 5,00 oF 5,90 il (of o (olopomisns dolilias res

@il o > ALK dxug bl Jue ngh gsose 4 05 Ghmed 3 (V) ohlen 5 (et
ly o saygly g slosls sanagly g 9 5l gk cnl > Ay (ghiednl 3)Ss) Cann)lS s
32 ol 15T dncde Y Jubs ool &, So0atl (slnd paly 55 il ok o3litl aios (slaaly Lzl gl
0l oo cpl jlam iy ge 8 58T Cos |y pgaln (sbid 4 Sl § S (SisSe & Cusl ind slagSl
D] sl s oyl o bl 2 g 355 P8 (g8 g g S Canslias )3 52 ol
olgie Cov oadse )3 5 o3 )S 395 (651 el Cuat] g pipion clacsspl a] dpej )3 (V1Y) (S g g ygeate
o b adlae ol ) leols plosil 1) idios o0 de sl eladnogi g (o] 80T () A5l slaglpl s oy
sl Jolse atod aw | ko 31k &5 € lioe als 3 Wody o (sagisnlin Sl aglpd (S
PSS sl g o Jg il Jlasd byl S 3)lg0 (65l p> g 8l blize  Sinly (ol a5 cul (o3l g (So5leiSS
18] ol Mlloy SyoS> g (Jaimocams; sacaglyl (53955 o ol Jale oz b o (6551 3k JS
L O¥Ys 380 phyiod 5yl Ay lag )l plyie cov ingh ) (1F:0) Ghles 5 op olbls
hol sl ey s pslato 4y il dive ol )3 Jatme (slagy )l (o) 9 9,0ly 2905 4 wlagiodial (6,505,
sl syl iy 93 Culad pae 5 Cuonl gla jadls 4 ds g b .l ol oolaiw] Cuslad pic 5 Couonl (sl g
JA] 805 0035 5 €l 5w SlaB g € japlses
s8] (sl cunlio (gl paly Byl g Julow jolato 4y o 5 55 (slacsil pgesnl gsse 4 (W) gl g (o
DY]loa " (2o 1y (e (glagy oo o) ol 3 (534S Slaglpy s b g Wlals o)Ll ol (650 el
sl (2Ll BB jomme aw )3 Simgdy cnl Slaiod ol B iy Slalllas ) ol 2 (1>
b glse (IS Jdod iy Slllae 1 ()l 2slS (glog iy il g (Lol 5wl sl Sldllas i ()
sl bl blize b g byt ol balg) o 0 58 g 5lasils 35505 pipaiog glas il sblie
Llod | eayss (550 8an] 35 sl jtmgly side isandygs 5551 8ie> ) 5)sd sl )y i (¥
Sl 5 (edudy o (6503 (6 ygld Bl b g wilanily S 405 (odlaidl ¢ 6,138l ¢ JaoCia ) (sladis
4 85 alaingl sddyss 5551 835 ) Ol Y il 3929 bl Lol bl g ol <l (BT 5855 (¥
Bl 2929 3 il 3 byt (555 (539 Bl 2 IS (Sl pi o g Ll 4 ol g
w8 o Jlin |y ol (6)l55 93 oadioly sladlSs (05 B b Gimgly ol ol b
okl (gylisbe Jlow 5 (ol (ladSus, jl adlas cpl )3 oty Jlod 5 (alelid 4 gel 5 JLlos 5,505, (S
Ol 3,85y ol 295 W) 30 Jalge oo Laily) 5l gol (5090 g (Lol bl e L)) b ol oy
S oo w8 ) yiae Soplpl (gjyasly 9§38 moie
S5A Gosld 85> > il Pl Sl 5 )b dacisbis oy p b GReok il iplnl bulyd g ofag 39565 (o
203 Ll (6518 (pl dawgi sl (o ola)lSal) b aiS (o0 (2 g0y >

by .Y
o Olidod L jl ey (gl (KigSe Jai jl (izmen ol atsel g9 5l g (52,08 Bum Jlai I gy ol
el g (alulis (el sl ((atalow) (Slae g (olil Slallla Jols baodls (g pglaen Bond bl oo Clus ) plolow -
2 e 2599y jealnl 2> aebyed G5 2 S yei b phinios sasipl oyglis Banl p e lagpiy )lS Lo
Gig5s ) el 01 &8 S 0y | SoSan bl 3l ealisl b (s )bl o) e gl b ) 5 g0 ol
4 gy b (Shy s 213l alass 15 s Ol (wedan) (Sglas Jleislpd (pSiges sk 5l 5l Lges yol

1- MICMAC



i 0150 9 Bk | ol g0 sy (slo il 599lid disT 1 0 (Glagy i 6 )liS L udoi g o1 Luolics

5 (sadun) (Fglid (S aiges (bg, 5 o)l Ll 3,09, b uol> [imgy )3 sl 2910 caalllas )50 Ao 10 Lo
ool g 090 Coley o Bl drels gld Sho Sl e U S Sl Cbl (glaieS 4 ladiged «dgr wyiwd ;3 by b
el S (oles o [V | cwl (ST B zols 4 oliwd (glp opd 85 VU A o i) opl 50 i Olalllas
slasipl g moponnl 855 4 Lil) Lele i (lael 51,8 Y ol 15 VY oo s gludl dbts olal o 53 09,8
Sz ) Sy 5l 5ygld Camivo g s lagss il Bjg hRiigg 9 Glide Sl 8 A g (oS
folas) Sl clllas o (Lby oYl 5 basksbl dacls (obpid) clobuls clllas I cpSon
L rllas) 3o clbdolitisy 1 pladl gy zlin] a5 oMbl 5 odly (£515,5 ) s (Aol py g 4Bl i3 lsdors
il o 41y8 5 a8 Canl €O € Aol 55 Jolis (Cawgm

Ol load Juys (B8 bwg plinios iyl pld » & ol asliduy ool ) @b dolidn
Dy e pasuie 5 18 buwg bz @) cabs 5l eslitul b o)l cusbd pae g el
D35 (0 9B (iodie 3)90 (295 Clunlie 525k 5l 81> (VL

Sygo 4 Ghagh ol (isu 5 ol plsl olpe o Cusl ond )YV Jlogas ) ey sl sz le cashsl
Do asuie JolS jeb a4y bodly oo ¢ imgh ploul Wy U ad dalegs 0dld 2 pd  luads

g5 eyl Y e



VEoF oF 5,00 oF 5,90 il (of o (olopomisns dolilias rEA

basl .f

oor Bk L olnl 3 shdis 5 53l dng Sye (slagy g She Jelge Ll Gl gl (o2 Ll (9
gl 5590 50 (Malliyw dlwl 5 (Fod (sl 4o )l55 ¢ ole @Ylis dalS” Jolis mlio (pl Wads lulid gadge ool
a3 o Sy B g Oluyod 5 gadge Gludl jlend olulis alsl slalpin V Jods 00g plodsiod

E3o90 Oldl 1 adsl byl pin (2wl Y Joua

Ol &
@9 5 Jasl caluy; YV ] 5[]
e M) wdlo gime
9o sacoles 5wl [¥Y] 4 [VV]
b b )l il wslogie
o5 S )ld (5ilw o0y [vv]
So9ld & Cups il pas wslogie
phbos (6550 69050 V.19 V] g [WV]
Esie 5 sy 535l AATRIAR PIALY.
oaazie Sl gl [YY] 5 [A]
Sb glog) sl dawg 5 Gaios YY1 5 [¥Y]
s 65yl Lol [vv]5 V%]
oSS 3 Jlas! [V¥] 5 [¥Y]
Mdlow s el [Yo] 5 [A]
&l 39250 gaw Lol wdl i
ol S5 il 53 (655 s (59l W] 5 [¥]
e ; oyl [¥¥]5[¥]
Wbyl 5 y50b55 SIS [Ya] o [VF] {¥Y] {#]
S5 el [Y¥]5[YY]
Olaptih glbes b [v#]
ozl g e BSuS ) AP
Ladgn gl oSl AIPIARY
B slaw o [Ya] 5 [Y]
Slulep sladasa s Lo 3>
Syae Gher De1sD]
Sagkd > Mol )l (V]9 [Ya]{v)]
bolejls dige (b ¥V [YY]

b il )l lodass dolan 3)b | g (o liiel (sl cadgl syt et J g T iy JU5€ (Y
b sen Gilaie ale 5 ol slacusdly b adsl cloglpin T o 395 pasetio B 05 plonl bl (il S5 o6 5
039 B3 3jlge Jols (6,5 Jbye sl kol slajline i) (65 Jbye g ol 2 53

syt (53 51) piidos slagss il (sysld 81l 2 (63 b i @

ot )3 (GMIS BB 5 baglpdy plo o (Saly (ljee @

foll > S culis sl ile b s bls)l @

Slanwgi slaaaly 3 (il Slles 5 iomiw Sl @

A5 Y J9» ! Lg,um Lo o) ey Lg)'L»JL)_é ) Pw d:.w @u cel, 41>,= O,I ‘Pw,w

uﬁ%wulﬁmdlmw9m9wl O‘)’.:.n d‘ )adwl X be. byl pin L591> ML.M;), Oé.‘ Z8lg )



rsq Ol 9 By | o) g0 pdsia slos il sy9ls suis] o p5e slag ey sy liS o Juloi g (o Lvlids

Lgl.&ﬂ Copd 3l doliduoys (obL cpuss d‘)g J.;T Cawd & Cunl (Lol iy (golaws &S OT 295 U dgd o (230 0 ‘_,’.:béu
lyas ol 4] & dgs b anlmodls (gl 3] cnlio s bl G5 +/AY odbiuuloce e 45 A5 odlitl Flig,S

Y YU ke gy cuslad pas e Blod l ob g Cuenl e Bbd jl pa a8 ool i gy0pl il O B Y
Aad o i |y ol gl i & Jodo i 1565 0 byl (300 4 Cons (6 5V Cuslad pie g Cuenl I clidg

oadJbyd slaglpdey Y Jgaa
O i B,
&g 5 Jusl sl )
paasio gy,
05 S )ld (sile ooy
o8 (5551 90 0
Ease 9 RNl 555
Sk slagiyl dawg g aos
s 655l Lol
ot o3l
Ble 39290 law 0l
ol Sl ply 53 (6551 s 5yl
abyl 9 )50bg S giPesS A
Ol slacs y3 W
698 5> el () ¥y
Ladgn slaSud 5 (£ ghan oo W
ESSRTILNGES Vo
e M) v
9 slacoles 5 bowlbuw A\
Slalo o gloasy 32 YA

L > < v & % % =

—
.

ol gyl V' Jga
Ol slos
&9 9 Jasl céle ) VARO01
ez Sl mle VARO02
o5 (6551 (5590500 VARO03

Sb sla syl dnwg g Gui>s VARO04
slpses 5l Lol VARO05

I SESNCMNE R 11 VARO06

otlBl Slpis e 53 (655 s 55510l VARO7
Sl Bl g by SlacsiPsSs VAR08
S8y 6551 69l > Mol slas)Sen VAR09
Sodgn gaaSud 5 (eoian Gign VAR10
ixio L) VARI11

A9 sl 5wl VAR12

Sygo & ol ol dye cpl d tg ld e Jldod 1 ol b gudlS g oyl sy comnd (F

NBley o)y «o» Aol sloosls 9 W8S )15 (cwyn 3)90 (Comgy b Billas) «O» Aoliduoyy )3 (29) Cluglie
Aited 4l Gaglpdn b psl Glagh Gaglidn (imke Olye 4 S Ghdn @l bl Ab SeSia
N3l )y omaple Cpgo & (S8 o po l 0tbanl wae Gy WY ctlo e cpl 3 & Cpgoiyl & 29 e gl



L esylilo Julod dolidn yy yglatocnl (slp g ghseil bagyluw (g5 sl (ol ol i b g o0 StoSe
2 (olyt) polic b b ad arlg By 5o 8 o8 Ll o 5 ab (Al VXY dts Gl o ylo
a3litel (o9l 3B) P oo b g (35 186 5 lagio 136 o8 b b (190) ¥ B+ slael b (ygis y polic 1) s
S5 s T s b sl gblite Sl essle 0 B 53 ol5 5 5 sais glges (slasolitiny ol 55
Voo Saiding 5 Camsllan I aodls 6lle o ccgloals Lisye 5l g3 b acsylol cslamils Lolul p oid SocKin

29 o) slagnly g dolitsy (Y aly) Sl &5 45 )65 0 20y

&pliio &I s ilo .F Jgoa

IR BT s BS
SRR R R R R R E NS
ol o o 2| 2| o 2| o of g £| 2
Pl Sl @R Bl ol o X 2 ol gl
1:VarOl Of1 |3 ]2 (3|3 |3 |2]1]1]3 |1
2 : Var02 303 |31 ]1]12(2]2]2]3 |1
3 : VarO3 11101 ]2 (3|3 |1 f1]1]2]1
4 : Var04 (1|3 ]|]0f1]2]|12(2]1]2 ]2 |1
5 : Var05 1|12 )10 (3|2 )|2|2[1]1 (2 ]°
6 : VarO6 ojof1 |1 ]2fo|2]|J1[Oo |1 |1 |2 |3
7 VarQO7 1[oJi1faJaf2]ofalalal2T]1]8s
8 : VarO8 3[([2 3|13 [2]|3]|3[0]2]2]3 |2 "'!'5'
9 : Vvar09 2123 [2]2]2[2]3]0[2][3[2]F
10:VarlO (2 (1 |2 |2 (1 ]2 ]1(2]1]0]2 |1 %
1M :Varll |1 |1 |12 3|3 |2 [1]1]1]0]1 |5
12:Varl2 |3 (2 (2 |3 |2 |2 |22 [3]2]|3[0]°

Jolos i Cawl do )3 MIA s yile Sy do pd e o oyl el oud sl SoSo li8lp 5 5l 4570 Jous
Canl 039y yauo lidae oy V5 (s pilo ol 5 (b)) LB lasly VYA ggasme il latsliS an (g9, (b sl oadolgl
Lxo cpl & il o9 G lidae alayly FA Llasd i )»L Soden L awsliss ),;i)" FSoded yp Jelge Cunline pl & &S
alaly YA lasly Jawgio H5 50 Laly, 4 Lae ol fConl 0392 95 lidae alaly OV lALsls b & Cond o8 i3l
lodgs 413563 1 (63b5 6yl 5 (6 135,50 51 aS Line ol 4 il 039y dw Lisas

Loaly 51 IS Slasuiv O Joa

Indicator Value

Matrix size 12
Number of iterations 2
Number of zeros 16
Number of ones 48
Number of twos 51
Number of threes 29
Number of P 0

Total 128

Fill rate 88/88889%
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Indirect influence/dependence map
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Classify variables according to their influences

Rank | Variable Variable

1 | 8-var08 8- Var08

2 | 12-var12 12 - Var2
3 | 9-Var0g 9 - Var09

4 | 1-varo1 b 2-Var02

5 2 -Var02 1><b 1-Var01

6 | 4-Var04 4-Var04

7 | 5-Vvar05 5 - Var05 |
8 | 3-Var03 9 > 10-Varl0|3
g 10-Var10c§» 11-Vart1|?
10 | 11-Vart1s ) 3-Var03 |3
11| 7-Var07 7-Var07 |2
12 | 6-Var06 6 - Var06 |5
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Classement par dépendance

Rank | Variable Variable

1| 6-Varos 6 - Var06

2 | 11-Vvart 7-Var07

3 3 -Var03 ¢ 11 -Varit

4 | 7-var079 b 3-Var03

5 | 4-Var4] b 5-Var05

6 | 1-Varoi c% 4 -Vard4

7 | 5-Varos 1-Varot |,
8 | 8-var08 8-Var08 |3
9 | 10-var1of ) 12-Vari2|?
10 9-Var091% 10-Varl0|3
11 | 12-Vart2S 9-Var09 |2
12 | 2-Var02 2-Var02 |3
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