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Abstract

This study aims to design a localized and systematic model for formulating transformative innovation policy in Iran’s industrial sector.
This applied study adopts a mixed-methods approach. In the qualitative phase, thematic analysis with an interpretive approach was used,
and data were collected through semi-structured interviews with 12 academic and executive experts until theoretical saturation was
achieved. Basic, organizing, and global themes were extracted. In the quantitative phase, interpretive structural modeling (ISM) was
employed to identify relationships among components. A structured questionnaire based on a self-interaction matrix was developed and
completed by experts. Additionally, MICMAC analysis was used to assess the driving and dependence power of variables. Findings revealed
that the model consists of five overarching themes: problem recognition, environmental understanding, executive requirements,
utilization of past experiences, and stakeholder participation. ISM results indicated a hierarchical structure among these components,
where executive requirements function as the foundational driver with the highest influence, while environmental understanding exhibits
the highest dependence. MICMAC analysis further demonstrated that all variables fall within the linkage category, characterized by high
influence and high dependence. The proposed model provides a systemic and multi-layered framework for transformative innovation
policy-making in the industrial sector, emphasizing the dynamic interaction and sequential logic of key components, thereby offering a
practical foundation for enhancing industrial policy effectiveness in Iran.

Keywords: Policy-making, Transformative Innovation, ISM, Industrial Sector, Iran

Authors’ Information:
3051209066@iau.ac.ir
1. Department of Public Administration, Raf.C., Islamic Azad University, Rafsanjan,

Ulg|oXolen

© 2026 the authors. This is an open access article
under the terms of the CC BY-NC 4.0 License.

Iran

2. Department of Public Administration, Tehran Branch, Payame Noor University,

Tehran, Iran


mailto:3051209066@iau.ac.ir
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

B W P P VTGO PSS I P WS I POV RGO VAW O [ 5 - AP PR I POV PP K -V S
Cato 05 5 Ledidas lacaluw Gl 2l 5 (b 4 (Gl bl [l 5 shse 4 Ll Gl di) 4 laws Gl 5 s, 528
Sl 63,80 Golpl Olgea L )T o2l golasl O Slaseal Sulis Gl 2ol 4 mie Ghalas Lles 5T s,
635555 Ulsea I 55T 5 p e Ol (2l 53 S o Jas (65515 Ol SE| 5 3500 0 iy w5 050318 U o s 40 23 S0
Sl sl b 65T 5 g8 ol S el 035 5 4 ) OIS b 5 01 Kin g5 51 (oot 55 iy S8 5T 55 1 513
Pinheiro, 2025; Troisi et ) 33l 08 $5 olul 5 sba 1) gnis anm g oo Ll 55 o e 55l 5 615518 sd 5 lajlisle ys sl
(al., 2023

Ol 53 15 S5 (6557 5 S Conliow Cmtl G Bl 4y IS 5 05 Sy s cpoler e M1 AL DY o (Gl mlam 53
L;LAW)L__;\QJ;;J_\‘@MJ}A.uumgj;duwujgh;,gmﬁth;,svg‘omu&?;tq@@u.@tag;
Liu & Zuo, 2025; Pakdel ) 1S fogus 5 oldn 1) SN g ol il g 457 Sl o laCslis dio 5 ol ol 5 Ll $ 15 e ga A 5
4 ol 5T 5 (ol 3531 p s (o Shama | S5l laeygls anm s oS oS slasl 4 S8 o394 (et al., 2025
o Sl aly ol s (Li et al,, 2024; Song et al., 2025) 1,5 ki 53 551, @bl Sl g0 e sl osde
Bradlow & ) &lews T et Ol L olasl Ls, wur&ﬁ Sy eSSyl Olgea gsls JGsl 5 s
.(Kentikelenis, 2024

j..\.?ﬁ;_. a2l ot 5l é Sl 3y S 65T s bwla gl 5 b s 55 Gadate la il (Y el s b
ot 33l o 583 1y it 1 Sl (b oS ol (g3l Caltie (sla o Ol Jlize  Sasls 5 st slapllss oyl 3
4 15 e 60315 Gl (385 b 5 G5 Slac szl 35 Dol o das e OLES wlio (5 5 53 (g 5 e e ooty
5 Florl S e & b pn filos (ke 5 (il wlio 55 K05 (55w 51 (Sciortino et al., 2025) wys e Cslak ks
(Haroon et al., 2025) 45" s w15 65T 5 S8 Cmlin 55 laznl 5 SV slul 4 o 5 o5 0 ¢ a1 5T

5 dnng g G Gl ) Cand ((93lg (S35 e 355 4 (6 ey Slal b tlle ol care 5 Jl- 53 glay4ES s
ConSls 45 s oo OLts Soladlae .3l go 4l g0 (Sl 583 Ly S g (08T 55 o 457 iead il gn oo Sl ¢ 13,05 slags 5l 4 Kool

Jafari Tuyeh) couls ) 525" oyl wlis cule NS e 1 G K555 sla S lecids Oy 43 ULy pde 55,5k o) SKea s



555 5 mlem gl Cans (g3lasl (gLl b ol 2l ¢l o sdle (& Norouzi, 2024; Soltanzadeh et al., 2024
(Olujobi et al., 2024) 55 oo LTI (55575 e 551 5 (5,5 IS 1 o cCaliinn (slaslg Lo Salos

ool gale (slaslg 5 oo gast i (5 aloor 3l (s3bamil Caliue 01805k Obe (Sialen sl 3 (6 I8 b 285 Ol 4l 55
Ol ytils (6,800 (laaSd slowl 5 01,550 cpl Ole Jige Jolas 5,5 55 _nio (SUaamlin s go 45 dns o OLES L Jin g% 5,05 glo 3
Ol 5o ctias I3 15 Ol iils Ll mlis (650 4 15 &7 fubiw sladits (1 b ¢ izan (Pouya & Bagheri, 2023) <.l
Pl 5 (Koa s skl 4 g ckaly pen s (Zare et al, 2023) Gl ol £ be axio 3 Shee 1 3 ST Jalge 51 (S
3 S atlin S se > lodiS o 18 aOlejle 5 dmsle mha )3 (55T 5 By 1) el 6505 58 S
.(Mirkiayi Tami Jani et al., 2024)

Wl ol g (8 il 5 (55T 5 05 g 53 (g3 daze la Pl Lo gl (slaid b Sl by 5 3 s L Ol pl St 2 ¢ e Tl 5>
S Az ol ge oz Sl ia iy Gag sl 4 g e 53 Cudgde 5 (6olg plndl pils (oo Gl Gl 5 (b 5o Cand
)l ol 63,5055 BB LBl 3 g g0 Glalnlin & das o Ol 51y Oldllas . Llodds 23w opl 53 S (5557 5 G gl
¢zl » osMe .(Sheikh Rabii et al., 2023; Vahidzadeh et al., 2023) &5 5 o5 lo o 5 Sasli S SLlBl ; zéw 530
> Slas p Ll g r & Canlalanbn ool S50 sl 53 Ll 2 s 030l 3 (Gl g s 5 e Sl SlaCnln S5
(Qalaichi et al., 2023) 5,li& iw 5t care K

sbul 5 (55568 Sl ¢ Sluil e dra s gmon ks Slade (b 4 das 0 O mlio (S 03 s Sl 3 (s
Sl 5 e il 4 4> 5 umeen (AKbari et al., 2024) 558 e grio 5 Ses 55 4 Ll 5 o ccmbe GBSl
Yavari et al., ) S Wl g5l 5 6 pdoaliy Jial il 5o age SiE Llg o ol LSle e e 53 0 g4 (e )3 (G s lams
Slsl 53 (oalal St & Ol oy Olomas el o 53 S 60315 Sulda sl a5 ol (65801 &K OB (Jl ] L (2023
Wl e 01 3 Gl fos

Lol clasls 6557 55 5 rme (I8 Cnliw Calides slal oy ) @3date (gla i g% 4o ST 457 das oo Ol Slusl g0 § goma 53
05 90 Mt .ol 0 €11 (S Gl Ol 1 o S 53 1y S5 (65T 5 IS (glaadl jo oled Ll st oS ar LSS gyl S5 e

LH@&M&:’?@A‘LGM4}'.«..1‘)é)jTng)‘jﬂbQJ.&4;Wsz‘u\g_g"_,a&)j@‘JPJJB-JJC_&JMMGLPJLAJﬁAf&‘j&JJ



b 1y ol 5 alamil il 5l (ol Jolge Ole Jalad Ll & i (65575 IS shadast b (58U & (b ol
Wl p BBl (55 3,8 i 55 Olajon

ol Ol Ml (S5 sgar i i 55 I 65T 5 dedat gl I b ragh cpl Coda

by

5 O Judosi 5y 3l eslial U gl 56 55 bl iags 6,8 5l 5 asesT Gl in s 005 53 5 63,005 Ooa i 51 ol ey,
t(}}j\é}).}}‘.}jg@Q‘ﬁ‘@w‘é)}wwﬁd‘jéﬁ (i oz Lg}ii\w|5udjs&ut&)wjﬂqdﬁ..&5 Jjgg__g)
Ol Ol Sy pter o S Sy S et S e (b 4 (i b (Sladibe Ghg S eslizal bt
Obe o Lals) slowl JUis 4 O Kass o o ol 53 ol S 00 (oS s iy ol sba Basd 3l i ol 3315 e
S i s iy ol arele s LT ol 5 (6,108 5T o o o5 Slr bl Jhe &K (o1 b 5 ol o lulid slaadl 3o
L;,:f‘u,.,;jU{Q\,»lW,rbouju¢¢)\?g,om‘woujuksﬁ,uuﬂauju,;@wafk,@&u\w\?ﬁ&m
by ) e L VY g 5 il sl (s ELdl @ Ol B il 3 ol s el adiln ) g 41 5 (ST B9 Gl o roler 50
S bl o ol A8 pLalis e g5 o sie 5 (65T par DM Bl sl Lo das (sloalias jloslizul b g Conlo 4 e 5L
Qalitin ¢ 2 p sy oS Ao o el g g 53 313 planit 1 550 IS slAad 4 a5 gk G 5 3L aalsl i LSl e 4 Laesl
ol oslial b ags slaaslan gLl s alsy 38 15w 0n 8 kel s 5 05 8 (b 5 (6 pdi- ol e Lk
ok s e 3ylpe o claesls wlie (lma g o (D8 L pdanban) sliel b )y st b slzel SbB glaslas
ISM o 5l Olen &) o (b bty ol) ol g (oS 58 53 ki Aol ol jo dad 53 5 C55 13 w5550 6y Jlis]
G355 410 (Llodd s Jgl o jo 53 OB S S lie Lok plonil (slaaban 3l oslizal L OT 55 oslizal 35 50 ol so 457 LT 1 (Uil oo
S 31 58 53 0l pl (Dl (6 s o i 8 Jgo e lat (SN b g Ll s Al e s sy 1l 3
o oslial 'ASM) (g s (gl (5Ladile 255 31 sy opl (oS 56 plowil Sl o 9 A o3lital O gomie Jilos (ST 55

s

L Interpretive Structural Modelling




basl
sl ok @11 Y Jader 53 08 5 SIS pas Shg

O p SSlbcws B S 390 Jyu>

Loy Sl e G S5
OAF7. v 3, BURES
R4 o )
\$.5. \ JL YD 51 S o
v ¥ JLFO G YD
o+, 5 i s L FO
Yoy, v Ll it ) s
Vo, 4 65
55 5. A JLY by &5 ala
v ¥ JL Y @Y
Voo VY Js

X gl :@\aﬁo,yﬁjsur\fcﬁlﬁtﬁ.gxov\;{.w&,%mﬂﬁ>§,)wu'ﬁﬂ,2a|)>gww,\;,_1;
(353550 53 OB 5 b laaslae plowl 51k (205 7 5 ¢ malian IS pL 5 Lo o 0 ¢ malian ooy 2 F (alie 5 ¥ (1SS
Glp 33,8 Soyge Gile Cisisy Sa) Oler 53 5 oM &S el ol aw camlaas a1 dm i e3ly BB (655 » T s sla L
Loy 55 6T 51 S5l Sbisin) 5 alaan Sl 4 5 b oSl 48 8 Oy g a3 o 93 13 ol a pl 3 Lzl 68 a5l 6,8
Lg)\;\f-\fw[))-b.cau\.ﬁaa.s\.aT()j:a\.\;’.:\chjLﬂa.sL:c:J'lJ:.:Jl:—d.ﬂL:.C,.w‘a..\.&V.A\JéLﬁjﬁ-qha:\:l{@ﬂ&w-\-cﬁfb)y@)}x
(i sloul basls b B8 SLaT a3 da ol o anllas O g2 LL;,\.\?.S&;\ Oy 45 o Ko 1l 5 ool 48 5 515 anlllae 3 4
Mj\wf&nu;.wu.uajf,z;ﬁL€;T6|ﬁ‘o;,”°u;;))g;;,),@u.\§pmWo};‘);@;&mWQ&
s 53 Jgl alian 4505 Ol .ol 43 8 513 4 5 3 50 T by (5,8 (slime 5 0s Dlizord 05 oo Lo 5 0 Oy s

Sl 0l 0l QLIS Y



J3l oigs a>las 4k (il § 4xlae Ogin i Jou

©l rells ool

Sl e b

Lol a5

el 5 Soap flua

S Sl sl (B s G5B Sl
$osTs

salasl glac il

) 5 155 (Gl b

SooLs anw g

wnale 1 (55575 6 el
a3 oS GeS 5 gl SUL slao ;S
Ad Jbb a5 5 Goosd

—alo g G b 3l 45T laeds s o b

L;-arar'jgﬂjaggjlf

4l bl s Gl By OB & e 5 o S 03T 5 (e b 0056 0 Jelss e S S
Bl 4 a7 ol 5L (ol pogde il sl Slosg 4> g ol B T R T P YE Y1 e ] W ct.a
3 (S Sl il S il (S5 e A Ty bl bl Gles oS 5 sl 5 S
Sl S (rmpen Bl s St i 53 (sles 28 (S ST iln b L, s 5 1 el

ol ($ 558 S35 ann 5 5 a1 5 5 a6l e S i 5 S0
Sl S 5 1y s,y 9 sabasl o s Sl 5 Sl Eus o Wil o plaial S 05
615575 o35 o el b s Jab a5 5 ool 4205 53 57 2 BES (61r LI (glao 150 sl e e

...Li:l;.rg.n‘_gLa)&mb4.1.».7-;'1.J.3|}56»6.p}...a;'-)L;Jj:(_g)lfm_bﬂdhé}.—wda_}bjl

F55 5575 S (o Lo (68N 5 p s i b s ysbas 5 3 0 LN LaOT 4 Lo bian 53 87 ol o ice Jul ¥ s
Mwaﬁ,u@u)au&uuﬁwgw@}:pu.uw‘wf@\ﬁ..th;\f,;taw@m\@,MWu:@,;
6J\if\? SIS slaas ol 5o ct‘wl)rkjéwrkmhuﬁ}Jéjf Sl "Q:ALAEA" r\a’d&g&julf S gdsdins c,ﬁi.&gibl{ﬂ &l sl
5 S5 Soaber sls ddsie s oS 2al KuSS b STl ar s &G 53 8 Sl SG sl Sl 25 8 s O pE
Kos cmlian S gladoly o Sulis ST 5 O gende K 0303 56 Gladoly o Sl Jld & s pb il S 5 sSenl
oeelae Olas s Laosls b das ojlor| &7 Cls OT 5 w3 e 457 LT b Glioms J g 5,05  blizal Sl iy alo 0 o) &7 ax .50
3 Bl AL 0T 5 3 5m g0 S (sladorly 4an S 2ia (gl gimn 0, 1 55 45 s Ol ol O gonde 2 (Sl e 3l 1) 355
O plolit T3 ol famle gl sl 813 alian B 05 o (5o 03,5 OLE3 g Todoma coins Olojlr calian carly alidn sl

Wl 0 0313 QLS Y g 53 457 531 4l (a0 e o8l YO i Olojlo O yanian V7 815 0 ponias




bogean gl ¥ Jous

4L O ganan oal ozas Olejlu O goras AN O ganian
M@Méf)éjuuhw| s glady )y Jolow s L
Sprgn Condy Jos
s ol y5T iy e Clis
s (213 g 5 6,51
ok T Bl o555 5 25 0T o T Pl s o 5 paiodT
anw g5 (Gaasl , Cls w_,:u)&f.]a:mg}:l’u' Lo ol
SHE S s 5 s s Csls G Sl sl
o515 gy 3 bl a3 5SS 2P GBS 4 g s
Sl S ge 5 g L 5 goladl Ll o @bl Ll
<5l
2 oS s 5 6 S8 S8l il e il S et @l S
sl

S Lol 5 sl 4 e 2s 3 el

a*;duc‘})égb 6\#%4’5#@\.&&}&#

SsT 5 G siS Sl g

‘):-'J..i_v\d_' s 6\#;’)\..«4}1_‘) 3 U?L““‘ CLA oslawl

C,a'-l.»ﬂjwj

o Ol i 5 60515 iy 3 amale Ko K8 bt
315 Ken s
sl et Ol o g Slagysls 4 olaws S5 dnn g

Caie 53 S sl 8

Lhﬁjadl.:&.&»tgbb)bdl&b‘gh‘gjjtéwj

s e ol 5 ale mlie Sl eslined w338 Ol 3l 6,50 e
2538 Sl o blod l3dlas!
ol Sl 5 5 ey i anlllas
(o olaml glatdy Ole @ 8n 5 Jole anals L L3 O3 5 0S5k oS L
sul (65515 Jed Slp Hao s AR
M%W;a@.’:&boﬁdf}bdh;w
A g g Gk
(o slocalow 5 b 5l a7 5 5l s Coles
Sl Uk
Sl e 5 Laolails 3 Leodias lis b (5, San oo S 5o &uils b bl
Ly slag,sTs 5l ooles
wlie sla, 58 b Ml 5 slailaie slacs,San Ml o sla s Ken

S35 St Sl




Ol gl (oMl (839805 Cariwo 33 Jooui (63919 (S o b o9 1) I

D3 3 03l b s 3 8 oS5 08 st Lo g e il b g Lol g i aliion 813 paliin Lol 1 gl e ol
oAl B b s 238 plonil ke 5l 5 ol e skt o 5 SIS 1 obian (651831 5 (6 31 G (S e (855 L (5L e
S8 p erlan ¥ Usdor 53 43 8 o 3 palide o Lol gy (SIS (55le Joe Ol e  ISML Ol 8 el sy s 5e 55 (658 50 sl 5

Ll ol S5 (6 pmndi— (gl (g5l Jde (635,55 Ol 1o a5 Ll Tl Al 8 d 5> "y

OR9F kol Srddign Sadlei :F Jguer

sl A5 0 seias 3,
G s Sl \
Cy bow ol \
Cr sl ol A
Cr 2id8 O low 1 6,804 f
(o) Ol 63 5 0l K5k oSl o




B> (glanlidins S alo o ) jskite pl iy o Tl (kb s e 55 s jdie ol 0357 3505 4 o g ppaliae g Lulid Iy
Laadl 5o (653 42 33 Dbl g 5 atn 5345 s 8 ol g5 3 Laoutins el 515 Sl o> S ag s Sl 5 Sy 4 ST alian 0
Shgalin Hlasl 5s aelin y pl Aol JooSS ods dme glaslas @ a5 L1y e Sl cpl el 5 Al b bl (OXAY)
@6 eSS o181 0, 8n Bl (slael slans (6 Shan 5 (slandr JSET b o 5 ol 435 )15 (6,0 il manaite 5 Olalid IS
2B (6l 503505 Lo 3 0y 553 ysb 4 |y A5 glaaliinn 3l odeT s & ¢S e Ll ST 5 5 ol 4 s S deliin ol
o el ol s .gﬂ\a.\iajfggu,téuéﬂg,uwuﬂ ol g5 o 4 el bl 3 gy i M| S slaasliis 53 oS

Wl o w5151 0 J g CIB 55 oaT s

kol 355 i 5o B Sy

C-o C-r C-v C-v C
) ) C
\ \ - C-v
) - - C-v
| - - C-¥
-y C-o

0348 550 0 54 ) (SLCws o 5l Ol o 13 0kd Ol Al i 5 65 5 i sl & SSIM s 5o Ll ) slasles L5 L
N = LR VI iy ¥ S P G PR =D R RGP N PRES

sh e ho () gie 5555 0V (Bl e 5lo 3 i) sae 5LV Lol s okl o 5lo 3 () (635,55 5

55 0 G (Ug) gie 5355 0 i B sl 53 ) sie LA Lls s gl il s (d) 35,5 5

Lgd oSG 55 () sie 555 Bl e sle 3 () sse LBLX Lol s okl e 5le 3 () (63555 5

Lgh o o 35 a BUys sl 53 (Ag) sae s (i) sie L0 Jebws o gkl L 5l 43 o) 534555 5

Slwd w Flbo F S

C-o C-¥ C-v C-v C-y
) ) C-
\ ) C-v
) . . . C-v
\ . . . . C-¥
C-o




Al 33 el W Bl o U i o i 5 Ol Sl 1 5 a0l 4 3L G 53 (a5 Lol s 4 Il |
g_;]a‘.‘)J) ol C}LA‘ 4.:5)‘ L;‘.if_ﬁ.w.} m;u L_S:”’“f.l" GCJUQLJ)‘ U’-'-‘ dwljle:}&wfﬁp GLG"'-" C)UﬁLJ)‘ U‘i‘}:’ wAL.M Lftic“‘”'}
QT)'|6;;‘;:}?—566.1.:5uLgu)\.{abhg\jjdldw\dlﬁ.bafdw\&l@imjhp}g@\om&fﬁjaal:&u&\b4.145

B 55 ol s ¢ 5o sty e (2 b 5 glold 1 ey 3,5 05l =100 51214 Lol 03 905 0 Sl 4 Ol oo dhar

SE S wd kY Ju

.gL..u|aJ.&TV J)J}-

Convergence C-o C-¥ C-v C-v C
£ \ \ \ \ C-
f \ \ ) ) . C-v
£ | \ \ \ C-
£ | ) ) ) . C-¥
s | ) ) . C-o
f f o \ Y Dependency

$3355 Slaas gazes Cpend 5l ey 5 LT 0 Cod 4 it 8 (6l 5 (63555 5 (57 48 sazme ¢ olg (o iwd e ile Sloslial bals e ol s
Lg\f 6;&.64.0‘,,«”&}19 d‘)‘}bu\ibﬁwﬁhﬁa&)‘&ﬁd‘j LA‘\;MJ\ cdf‘ji&‘ L 6(L§L:Lw} J;B) L?jf_}(('u\jﬁ)

Sy S e 5 (ol BB) (s 5(paie) (63555 (5o it i )| ST sl el ke pebans pon (6l o T oo s Ln e 51 S50

Wl okl adeia A Jsd s ‘omT@,\{cbw

Tobw oomd A Jgu
c-y Level
C-¥ Level v
C-) Level ¥
C-o Level ¥
C-v Level »

WOT o ooy s 1 5 gt a5 g0 i (SIS ke &0 ST a0 1) 0T 015 o olian el 5 Ly (et 51 g

AJ.L;J:”&:6,\:>'L~J,u,‘\wu@wubl,;.mwf}f,lﬁ cb.»b): wwybé@):.aﬁ@ﬁﬁﬁ&iQ@Yl{ﬂ oS4

NG B B SS-RCIPwS



sl bl

ol 36,8 o

5 5 0Lk el
Ol

Ml (53960 S ity 33 J950 (539795 (ST Lo b (S gl (Sl S Y SE

f«&))sf?}ﬁf@‘a&o:‘:dw&}éygﬂw Ve C}k.wdh)gmLLJ,\;LA)\:MW‘SJ\.\?}_J‘U}JJLB»L\” (ISM) dv\ﬁ))
JSE5 Gl (s il 53 Laslnn (Sals 5 358 Sl IS (slaslnn i (11 358 0 O e s 41 (5,5 el (sL2S
.M)@Gw‘)‘ﬂpjé‘UJLE.AJ)}A&Lhﬁihd\ﬂ&b—aj.ﬁ)‘;}*j,;}jd

ol (59603 Lo ik 30 J95u (639198 (SIS b (K19 Ol w0 9 i3 D8 A S

Sl s Ol 0 558 O sl ol slad 4 Y
\q s Cy s LS \
\i ¥ Cy L il \
\q ¥ Cr el ol s
¥ ¥ Cr w338 Ol 1 S0 e ¥
v v Co Ol 63 5 OS5k oSl )




45

4 ® 34 ® 4,4
35

3 ® 33

2.5
15

0.5
0 0.5 1 1.5 2 2.5 3 3.5 4 45
(So- 0 (29 ) (Fl9 Ol w0 9 D95 D08 10903 1 S
(GR35 ) 53 2505 e (S5l L 5lgr ) OT 53,8 L Flamiee o8ws 015 oo il e 3585 5 (Sl S8 bl
13 (535 (Saals 535 355 Syl La ize ol ks 815 (S g 03 8 5 05 o ize 5l 25 S

S35 A 9 ouy

SN e gy il p Ol (D () s Tt o 55 I (55T 5 M8 predas 6 SIS sl 0Lty ol slaasil
S Cl a5 S 0lissd 5 01,55k oS L 5 @b dE O low 31 (5, e e ol ot Sl I cidasms Sl cldins St Juli
Olseas gl ml SLlgh & sl Ol s letd a30bile ISM due 53 o Lilyy 1 (s 5 (Slmabda lle o5 B o
Sy g o YL 3 (daee i & Sl 3 (S o Ll | Laail o il ol 5T e (256358 ) o 2 b Jele 0 5 o5
S3lppl b sl Cxins 53 S (55575 G 45 ool OT Kby 4l ol 35d 0 plb felse yle Jols ATy Olsieas 5 3505 513
28 GWllas baxss ol 5 87 b idu il sba 1) el T3 5l Olg b ol Sl 5 61550 ¢ 556 solg slacsrla
O Sl 0k 0315 OLES &S (6 g ¢l gunanr (1o .X:YLUWLSLA@\:M S ge )3 gl 2l Gl ) g oslg b b Lol
Akbari et al., 2024; Liu & Zu0, ) s ; dial 535 s sllas @w@}g@ﬂ}s Sl oy ja b o ccls (Sl 55 s

(2025



1 o ol )3 5 (55T 5 51 i o Sl 53 Oty Sl ol oy D15 g gl ) el 2 53
b s amio S el Sl R Olgtea & dies &5l slacstlo ) 5 5l (Sl el ¢ SLdl s tna g ol
(Conln ) 4287 6alg s b g ol >l e stiadl 4 atly Sdday anie Tl 3350 (gl 21 S Wlosls OLLS 55 iy Sla 2 g3
¢ woen (Bradlow & Kentikelenis, 2024; Thomas, 2023) dilexse o5, 5 41,5 la S domy L ple S (b 530550
S0 il 53 (GloiS s 5 a5 9L (g lwesly 5 iy (6l cnlie GaC Sl 53 5 g ) b 8 Sl sl 5 s gle s
.(Pakdel et al., 2025) 5,15 ¢ , Lo,

2l s ol ) S Ol (gladamly 285 (e Sl 53 mhaw e Ol 5o @IS ylow 1 6,50 & sls Olis Jrags Koo asl
6315 Gl b s adlil 5l 3 eslizal 5 rde Slo o o ¢ Slale (5,8 3L Cuanl odiasilits al ol S o Lol Lnad) 3
Spleas 3l Sl gean 0305 ASTT wsd gls s Llow 5 05 5 e 6,850 S a1 IS sl ool b 4 opl oS
S5 S e 352 (1 s T 5 Sl eslial 5 4238 51 Gone &5 03 p s Sk o T oS e 56 e S i K5
Sl 2l Llazdl 5 457 ol 528748 Wlesls OLis Slallas kil e 5 .(Pinheiro, 2025; Soltanzadeh et al., 2024) el ST
o3 gy 02 3T g8 (Sl 55T 5 sloml 53 ighpm (i K5 0 s (st 5 53 355 S

&S 515 OLE s Ll 5 g g0 Ly 335 S5 )3 5 L il (gl ool ol KOl 4 5515 13 talis St (Js g el
s Condl p oS Slalllas L adl a5 aeie Cllas sl 4 Ll 5 o (J 2 (60575 el (b alis s Sl O
G 5l 5L gl (eSSl (ol Sl 0k 0313 Ol &S (6 sboar ¢l gund <yl ASTE Bl 52 Gkl SIS 35
Cld e canu g - 53 mlio ) (izan .Jafari Tuyeh & Norouzi, 2024) <ol 0T sl Jle @ 4> 5 oo b als ool
(Olujobi et al., 2024) 5 45 ¢S5 55 S blaie Pl 4 i Ll 5o (935 5 w550 s G

L5 e glaslg ple 5 oltsls ¢ oo gast 2w (293 Ol oy Conadl ocias Ol cJ ot poler o Ol s Ok 5 0L 5L &S L
I (b Ol CodS 3 gy 4 L5 0 Ol lad S5l a8 31 0L e ol gl Sl S b 0T s
GlSar 5 s S S (Il g s SKoay bl ol sh e LOT Gl faged 5 bl Coe g i
0% 34 cCalides O 5L Ol Jige Jobes &7 Llosls Olis Sldllas ¢ pwimeen (TTOISH €t al., 2023) sl guas (biyls uSTE (6 K5l

sl 4 4 5 ol p e sMe (Pouya & Bagheri, 2023) 555 e 51l 5 Ls 65575 sl gt STl 4 Ll 5 o 6557 5 05 2 5



Mirkiayi ) &8 Wl Sljle glaiwslis 2alS 5 65T 5 5pds Sl 5o age (o8 Ll 5 o Olaiigd b ol 53 M 5 slaz>
(Tami Jani et al., 2024

el (IS ol 0T 5 5 (o3l 5 4l 58 (gLl OIS Loyl 5 S5 el Sl eJute VL o Ol ey (dame ol (sl o
s Ll 5 LSl b Les sl b ol g 5l L 385 Jou elul b Je 65T 5 slacwln 45 das s OLES 4Bl !
sl gmad (Ly05 ASTT _mris (6108 sl L OT Loyl 5 o5l Shomy 285 5 oS Slalllan b aonss ol . ALdL azls Sl ghar Cnino
4 Ll 5 oo daoms ol blanlse el byl 5 Jaomeln ) Gl b mlo o7 Jal s 5o e .(Pinheiro, 2025)
{(Lietal., 2024; Song et al., 2025) 45" Jlis 1y (g L 5 @alambl Oolual Ol jos 45 355 ie ol > b

Ml ghyls Jolse ol 487 ol 0T ouzasslis MICMAC fow )3 (6 s (sl ke s 55 aadljo _sled (5,8 515 ¢ Lo Jata |
e SU 0T 51 Jl e s 5 A8l S8 5T Waadl 5o Ly 157 oo Woadd 3o 51 (S 53 ek 6,5 8 457 Lime p  6ukitn 4y s 93 5 ok
ol e sl a2 LSS o 63,05 a3l oS Sl S (65575 oS Conlow sy 5 St Zoale Sk S5
(Ll AT (I b 55 ot (5183 S5y 3B Soyg b 5 o slaplis Somn 5 8 Slllas b ams ol Ll SNl
.(Sciortino et al., 2025) s,l5 | s

G Oloas ar g pils (ot i 3 S (60575 GONE Ghakit 53 udise S das e DU hasn ol SlaaBl (g ez )
o 3 Shas Gl 55 4 ) LSS Gl 28 a8 Sldllas b baasl cpl .l 41558 5 slaz| (olg (g bl Jul go 5 (glas sazms
ol &S5 sy 0ab 45 das s Ol b «osaes (Haroon et al., 2025; Yavari et al., 2023) cul guen s 45T
Aol ol (sl (gl Bl b s 3 o (05T 4 gl 3,8 i 53 Kales Do 1y Jolse ol il o il
e

St i ass S ed eyl o Sege | (S0 el 03y g (g bTud gudous b alllas pl e (slas sl s L
w,w‘W.gjugjﬁqb,wu,o,uu@,;géwgu,ﬁﬂu@@uww\&gwlotﬁndam\&)w
© 0T G515 Jrass 3l idw A4S Caals (ol pogdle dil HIIE 5T o Comela Wil 5 oo ¢ toolios Ll 5 Laosls 5y 40 3 gudous
08 o 3 sy oS sl ol pen 85 (slacs S e bl (e 08 S i

2 S 633715 S srales la S ks o) 4 0y T Ollllas o 555 o0 4o 5 (ST Sl tassy sl Ohlgiiny ae o

jo;ﬁféha:\:;i&f"ﬁdSéhui)Jj\abm\cw..wa&JbLAQTL;:L@thg)b’-L»&LAQJUJ)x&bJL;}J::’uL;La)}.':f



22 SN 5 (o gemn hgn Al ) 5eb 5 Slag sl A gz c0nl o sDle ST ST (algidey Slade sl i lis] 4 Ll s

ALK o5 ol 53 1) s S Ll 5 o (smio Sl J
Jolss U1 5 55l SLaid b an g ¢ ol ol STty 55 1 S a3 b it OIS ol 475 5 o sty (53 )8 05 5
3 5ot 4 Bl o (bl paten S5 5 il SLS 55l slonl (a8 a5 15 S g (65T 5 3o e ectiin OS5 Obe
Cadyn ) Sy 03 ooin OB LIS o 5 e AT 1B 5Ty el 5 (Kinslal 4 kxS S 0T Lt

Al Wl Jeu gla bl

QU 99 5 ylino

L35 ) Sl 28 08 s 5 ol el 3K s

&b o)

S5 gy il SL qs,f@wyt, andlas plowil 3

SHS 5 3190

el o3 8 Esle s g plawl 5 85 L JaS e (SN gl bl Shasn e aled )
‘54‘0)” 9 )‘JA

AT Jos 4 Gla )8 5 Sas s S alen [l s al plonil 45 &7 LS ales |

Extended Abstract

Introduction

Industrial policy has increasingly become a central instrument for achieving sustainable economic
development, technological upgrading, and global competitiveness in contemporary economies. In recent
years, the paradigm of transformative innovation policy has gained prominence as a strategic approach that
goes beyond incremental improvements and seeks to induce systemic and structural changes in industrial
systems. This paradigm emphasizes the role of coordinated policies, institutional capacities, and stakeholder
interactions in shaping long-term innovation trajectories and addressing complex socio-economic and
environmental challenges (Pinheiro, 2025; Troisi et al., 2023). The rapid advancement of emerging
technologies such as artificial intelligence, digital manufacturing, and smart industrial systems has intensified
the need for comprehensive policy frameworks that can effectively guide industrial transformation and enhance

productivity across value chains (Liu & Zuo, 2025; Pakdel et al., 2025).



Simultaneously, the global transition toward green and sustainable economies has placed additional pressure
on industrial sectors to adopt environmentally responsible practices and low-carbon technologies. Policy
interventions aimed at achieving carbon neutrality and promoting sustainable industrial development have
been identified as critical drivers of innovation in sectors such as steel, mining, and energy-intensive industries
(Li et al., 2024; Song et al., 2025). Moreover, the international diffusion of green industrial policies and
technology transfer mechanisms has been highlighted as an essential factor in enabling developing economies
to bridge technological gaps and accelerate their innovation capacities (Bradlow & Kentikelenis, 2024).
However, the effectiveness of such policies depends largely on the alignment between institutional
frameworks, economic structures, and technological capabilities within each country.

Despite the growing importance of transformative innovation policy, significant challenges remain in its design
and implementation. Issues such as policy fragmentation, weak institutional coordination, and lack of
stakeholder engagement can undermine the effectiveness of industrial policy interventions. Furthermore,
phenomena such as greenwashing demonstrate that without robust regulatory frameworks, innovation policies
may fail to achieve their intended environmental and economic outcomes (Sciortino et al., 2025). In resource-
based industries, the integration of corporate social responsibility and ethical considerations into policy
frameworks has become increasingly important, as these factors influence both the sustainability and social
legitimacy of industrial activities (Haroon et al., 2025).

In developing countries, including Iran, these challenges are compounded by structural constraints such as
limited access to advanced technologies, insufficient research and development infrastructure, and institutional
inefficiencies. Studies have shown that technological catch-up failures and inadequate policy responses can
hinder the development of competitive industrial systems and limit the potential for transformative innovation
(Jafari Tuyeh & Norouzi, 2024; Soltanzadeh et al., 2024). Additionally, the lack of coherent industrial
strategies and weak policy implementation mechanisms can exacerbate economic vulnerabilities and reduce
the effectiveness of innovation-driven growth initiatives (Olujobi et al., 2024).

The Iranian industrial sector, despite possessing considerable resources and capabilities, has struggled to
achieve a competitive position in the global economy. This situation highlights the need for a comprehensive
and context-specific model of transformative innovation policy that can address the unique challenges and
opportunities within the country. Existing policy frameworks often lack integration and fail to account for the
complex interactions among economic, technological, and institutional factors. Previous research has
emphasized the importance of developing models that incorporate stakeholder participation, knowledge-based
human resource development, and systemic policy coordination to enhance industrial performance (Pouya &
Bagheri, 2023; Zare et al., 2023). Furthermore, the effective implementation of industrial policies requires
attention to governance structures, privatization processes, and policy evaluation mechanisms, which remain

underdeveloped in many contexts (Qalaichi et al., 2023; Vahidzadeh et al., 2023).



In addition, the integration of ethical, social, and environmental dimensions into industrial policy-making has
emerged as a critical factor in shaping sustainable innovation pathways. Policies that promote green marketing,
responsible production, and stakeholder engagement can contribute to both economic growth and social well-
being (Mirkiayi Tami Jani et al., 2024; Yavari et al., 2023). However, the absence of a unified and localized
framework for transformative innovation policy in Iran has created a significant gap in both academic literature
and practical policy-making. Addressing this gap requires a systematic approach that integrates theoretical
insights with empirical evidence and considers the interdependencies among key policy components.
Methods and Materials

This study adopts a mixed-methods research design with an applied orientation. In the qualitative phase,
thematic analysis based on an interpretive approach was employed to identify the key components of
transformative innovation policy in the industrial sector. Data were collected through semi-structured
interviews with 12 experts from academia and industry, selected using purposive sampling until theoretical
saturation was achieved. The analysis followed established steps, including data familiarization, coding, theme
generation, theme review, and definition.

In the quantitative phase, interpretive structural modeling (ISM) was utilized to examine the relationships
among the identified components and to construct a hierarchical model. A structured questionnaire based on a
self-interaction matrix was developed and administered to experts to determine pairwise relationships among
variables. The resulting matrices were analyzed to derive the reachability matrix, level partitioning, and final
model structure. Additionally, MICMAC analysis was conducted to assess the driving power and dependence
of each component and to classify them within the system.

Findings

The results of the qualitative analysis led to the identification of five overarching themes: problem recognition,
environmental understanding, executive requirements, utilization of past experiences, and stakeholder
participation. These themes were derived from a comprehensive coding process that included multiple
organizing and basic themes.

The ISM analysis revealed a hierarchical structure among these components, indicating a sequential and causal
relationship. Executive requirements were positioned at the foundational level, demonstrating the highest
driving power and acting as the primary driver of the system. Utilization of past experiences occupied the next
level, serving as a mediating factor that links foundational capacities with higher-level processes. Problem
recognition was identified as a critical intermediate component, reflecting the importance of accurate diagnosis
and analysis of industrial challenges. Stakeholder participation was positioned at a higher level, emphasizing
the role of collaboration among government, industry, and academia. Environmental understanding was
located at the top of the hierarchy, indicating its high dependence on other components and its role as an

outcome of the overall system.



The MICMAC analysis further indicated that all components fall within the linkage category, characterized by
both high driving power and high dependence. This suggests a complex system with strong interdependencies
among variables, where changes in one component can significantly influence others.

Discussion and Conclusion

The findings highlight the systemic and multi-layered nature of transformative innovation policy in the
industrial sector. The central role of executive requirements underscores the importance of institutional
capacity, regulatory frameworks, and resource allocation in enabling industrial transformation. Without a
strong foundation of policies, infrastructure, and governance mechanisms, higher-level processes such as
stakeholder engagement and environmental analysis cannot be effectively realized.

The significance of learning from past experiences reflects the importance of knowledge accumulation and
institutional memory in policy-making. By incorporating lessons from previous successes and failures,
policymakers can design more effective and adaptive strategies. The role of problem recognition emphasizes
the need for evidence-based policy design, where accurate identification of challenges is a prerequisite for
effective intervention.

Stakeholder participation emerges as a critical factor in ensuring the legitimacy, inclusiveness, and
effectiveness of policy initiatives. Collaborative networks among government, industry, and academia can
facilitate knowledge exchange, innovation diffusion, and coordinated action. Finally, environmental
understanding represents the culmination of the policy process, integrating insights from various components
to inform strategic decision-making.

Overall, the proposed model provides a comprehensive framework for designing and implementing
transformative innovation policies in the industrial sector. It emphasizes the interdependence of key
components and the need for a holistic approach that integrates institutional, technological, and social
dimensions. By addressing existing gaps in policy design and implementation, this model offers valuable
insights for enhancing industrial competitiveness and achieving sustainable development in complex economic

environments.
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