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In the present era, considering the existing limitations in the knowledge,
resources, capabilities and human resources of companies, | can say that the
competitive levels of a company are maintained and improved from activities
inside or outside the organizational boundaries. It finds that it takes advantage of
both internal knowledge and capabilities (research and development, dynamic
capabilities of the organization) and uses unique external resources and
capabilities (open innovation). Based on this, the research aims to influence
research and development strategies on open innovation by emphasizing the
mediating role of dynamic business capabilities in shahsavand company. The
research is descriptive-causal from the point of view of practical purpose and in
terms of data collection, and it is survey type. The statistical population is
researchers and managers of research and development, production, marketing,
sales, design and program and other units related to Shahsavand company.
According to the number of employees in this company is 150 people, on this
basis, the size of the statistical sample is considered to be 109 people through
Cochran's formula. The sampling method used in this research is simple random
sampling. A questionnaire is used to collect data. Analysis and analysis of the data
was done using least squares and using SPSS and Smart Pls software. The results
indicated that research and development strategies have a significant effect on
open innovation. Among the research and development strategies, innovation has
been opened after technological integration. Also, research and development
strategies have an impact on the dynamic capabilities of business. Dynamic
business capabilities also have a significant impact on open innovation. Finally,
research and development strategies have a significant impact on open innovation
through the mediation of dynamic business capabilities.
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EXTENDED ABSTRACT

Introduction

The business environment is characterized by constant changes and fluctuations in customer
demands, driven by various factors such as technological advancements, socio-economic changes,
cultural shifts, and global events like pandemics. These changes have had a significant impact on the
business market, forcing companies to adapt their strategies to remain competitive. Adapting to market
shifts is crucial because markets are inherently fluid, influenced by a multitude of factors including
technological advancements, regulatory changes, economic conditions, and shifts in consumer
preferences. Companies that remain static in such a volatile environment risk losing their competitive
edge. Innovation is critical in responding to market shifts. This might involve developing new products
or services that meet emerging customer needs or improving existing offerings to stay competitive.
For example, during the COVID-19 pandemic, many restaurants innovated by offering takeaway and
delivery services to adapt to changing consumer behaviors. This kind of innovation not only helps in
meeting current demands but also positions the business for long-term success. Agility and flexibility
are essential for responding to market shifts. Businesses must be able to quickly adapt to changes in
the market environment, which might involve reconfiguring supply chains, adjusting business models,
or reallocating resources. Dynamic business capabilities enable companies to respond rapidly to
changing conditions, seize new opportunities, and maintain relevance to customers. This includes
having a clear and rapid decision-making process, empowering teams to take accountability for
decisions, and using data-driven insights to guide new initiatives. In conclusion, the dynamic
interaction between R&D strategies and open innovation, mediated by dynamic business capabilities,
is crucial for businesses to adapt to the ever-changing landscape of customer demands and market
conditions. By understanding customer needs, leveraging customer data, innovating products and
services, enhancing customer experience, embracing digital transformation, and integrating open
innovation with R&D strategies, businesses can maintain their competitive edge and thrive in a volatile
market environment. Accordingly, the purpose of this research is to investigate the impact of research
and development strategies on open innovation with the mediating role of dynamic business
capabilities.

Methodology

The research is considered descriptive-causal from the point of view of practical purpose and in terms
of data collection, and it is a survey type in which the research and development strategy variable is
the independent variable, open innovation is the dependent variable, and dynamic business capabilities
are the mediating variable. The statistical population of the research is the employees and managers of
the research and development, production, marketing, commercial, sales, design and program and
other related units of shahsavand company, whose number is estimated to be 150 people based on the
conducted surveys. The statistical sample size was considered to be 109 people through Cochran's
formula, and the sampling method used in this research is simple random samplingThe data was
collected using a researcher-made questionnaire containing 48 items, whose reliability was determined
through Cronbach's alpha and its construct validity through analytical factor analysis and its validity
from the point of view of experts and experts in the field under investigation.

Results and Discussion

To operate effectively in a dynamic, competitive and innovative environment, businesses need to
exploitinternal and external ideas. Open innovation as a strategy facilitates this process by encouraging
the targeted use of external knowledge and innovations to accelerate internal innovation and expand
market opportunities. This approach allows companies to access knowledge and resources that are
beyond their organizational boundaries; This can be achieved through cooperation, partnerships and
alliances with other companies, research institutions or individual innovators. Dynamic capabilities
are essential for the successful implementation of open innovation strategies. The combination of open



innovation and dynamic capabilities allows companies to secure and maintain their competitive
advantage in a dynamic, competitive and innovative environment. Based on the obtained results,
research and development strategies have a significant impact on open innovation. Also, these
strategies greatly influence the dynamic capabilities of the business, and finally, the dynamic
capabilities also influence open innovation.

Conclusion

In the turbulent world of business, it is very important to identify the needs and existing capacities
for use in business.companies need to use open innovation to tap into external knowledge, collaborate
with other entities, and adapt to changing environments. Dynamic capabilities are essential for
managing these open innovation strategies effectively, allowing firms to sense opportunities, seize
knowledge, transform resources, and continuously reconfigure their competences to stay competitive
in a turbulent business environment. The results of this research are of great importance for managers
and owners of businesses and companies, because it emphasizes the necessity of exploiting existing
ideas and opportunities in order to maximize competitive advantage.

Keywords:
R&D Strategies, Open Innovation, Dynamic Business Capabilities



VEVE-SVFE : Sg Ul (shle YYYA-SADY : s (sbls SY o)lash V5 0,93 53yl y Sy prite lalllne

SOyl y Co e Oladlae

Homepage: https://www.smsjournal.ir

d  10.22034/smsj.2025.485398.2082 g3 Al

Mg Slg GBI 2 AT L 5L 59155 2 drgs 9 alod Sl 25U

Ol liams ¢ liows oK1 gyl pole gy e lazdl 0aSiils oliol ¢ Ky  Jrwlas

Ol eioms cylioww ol (s ol pole 5 oo olatdl 01Setsl il ¢ LIS  oradadd cyparnxo

Sl elions ¢ lioms oSl (g ol pole g o oluazil oaSitily i) wslis S ¢ WIS (G paro Lo
Ol el clioms o8zl «gyl3) pole g e bzl oaStils 55> (sl (3L 3 g 1925 dabld

o.\,.S%

Alio SleMb|

LS i Sl g9y 5 Leubld (ulie (il )3 35350 laCudgizme & dagil ¢ SaiS (590 42

(Slojle slajye 5l gy b 93 2 clld Sl 1 €805 o bl daw o5 CES Gy
by bl dang o 3:856) (S5 clagaiailys g (s | oa 4 Wb oo )] g 0l Lads Sloj
23 g5y 3,65 J8 4115 3k 619158) (o 3, pamio (slacud o g qalio o g3 050 (el
Sl ekl (oo (38 5 AT L b sl 1 dngs 5 Gelod slacslitel b oy 4
rog 5 3585 slatoly olyta g SIS imgly (6)lel dneley ol ptilog £ 31 5 o — oy
@il Sl oo Bguald €88 Laspo sasaly plo g sl g 25k (9,8 ( SB)3L (ab)lil My
Jsesd )b 5l Lg)hj Bgod p> wlol oy Cuwl 05 VO S b pl o ol )lS dlass Ny
1 odly (6)913,5 (sly ol ool Bolal (6pShges by, Wb 43S a5 > a5 Ved ]SS
Slrye JBlas Lol 5,559, 5l oolatwl b Waoald Judodigds 550 .l i oaléiuwl didlo 3ace doliyiuw
lois 15l 45 35; 51 5| Sl 2l sl 005 plosl SMAME PIS 5 SPSS 3l 5 gty § 35
Pleal dny cangs g 35 (slacslyil dlal o 312l (g oline 136 b 55l 2 dnmgi g BeiS
Sl dnng g 35 (clacslytl rizren .l 4l b 55l 2 1y b i 55
2313 (g lolinn 3B 3l 65lgs 305 S gennS (Sligy slacaklB als (g olins 13l ) geanS (s,

$ohline 3B, g Glg bl (6 Solin b b 6)5lp5 2 dnwgs 5 (3085 slacs ] sl o]
2,

Alae atslw
VYT A F el fu b
VEXTo 6 S35 )b
VYN ok ol

Sl sbejlg

9 Geiod ool il
Anrgd

b ool

g by slacubls

J9§M LXVOWEPY Jwou!
a_rastgar@semnan.ac.ir

VAo (VEPY (3 pmly e lilllan S geenS by slacubls p 1SBL 5L (59l 2 dmmgs



VECE b P o ledis 63ty ke Dlallas VAV

doddo .Y

dalse (sl ol 00 gytig) o b () S gy (S5 ol e (e bliay g sy Vel gpal S g Laree
ol sl 1y ool o5t il g e U sl GO 5 lojls § €850 1o o] Olyis 4y )50 by ) 5 Lo ol b
IVl 353 ) geans (g pdscull) o gy 5 Lo bl b bl g’ cnl (B S menad 5 (lrlo Slolidl  inne | (S
9455 (o0 srleto LBy 5l 1) () &Sl 055,80 (Sile el I3l 55 WS 5 g LaolRidg 8 (s pdycald) )0ky i g b,
LS o s ) Y guae b B o a0 1) b yidie 48l b 3 oy 3 X less g (00 ,Shes ( B (o S onnl; pled o)
oS B pan (6l 45 30,5 o b N s oy ) Cuge e cl Calkd 3 elojle o oy Sl Cufe crite Cunle I Hla By
e gl 45 a0l Lol [YR ]t oo 1S 15 05 (s (o3l 4Ly iy (el oty By 5 S 1 (6 p0dy ol Ll sl S 5 5
5 et (sloalysn (Rl e 5 Glles ygose S Dede o Gl b g b gl (5p5cul) paw 4 LSS
4 g Bun cpl e olitd ol i il ke (B [VF Il cans ol 5l (3)lge 5 plbbe il )3 (ol Ol oaiitine
o 15 s 53 (5555 Ao 4y (105 alyy JBlao 48 S ol L b is [YATaSIo o 6 p5l3 alsio 4y (31053 ) y5S o ilse 1
s oybbe )l 5 |y ol ) (lej sg00 41 el o) & Bl oo 08 15 Sy (G pculdy paws el oj ol 3 (35 s s L
591y il g (oo sl Sazmn 23] Rl 0 BES )b )l 035 ) Cuydl 3)Shos b (3l 5 S 2 0gde 3905 anlgs
sl W5 S slode ) g sdisS 5 Ly Sledbl (slalams ((5)gld @ Sl 1 (BU ola (Suomn 1Wled,S 420
5 bk 2@ Glojle lajye Sl g 5 090 w93 3 1) (oo ClaliBl g azaly |y ol (60)alp b la Al cpl @ (0S5l
ORI 4 e (6595 ol Sem g, 5 Jpame ae gz o (15 obsS (Sl g e <o) Ll tman [YY] S (gjluedly
@ g9 LS b oMol el e (sl ol 0ad S 10 13 3 IS (il 5 LS b drngs 9 GBS lodjo 428 LB
JAXY]0,8 565 (6y9le5 slaaisld 10 GGl cygle (olad, S, Sl
oAb pasule 5 A5 oSS 3D (65155 Sl B g 4 oS il (9395 > Medun slapl Sl (s pSee sliae 4 5L syl
Slocdydy (loj 5 atzzn S b b oysl sbosed By S [V] 35 e S 15 5 Slas d9i00 4 Wl g0 3,Sagy nl &S
rogus (65,54 aS 21> 3939 2> BB om0 dalad g AS e dboul (sl tel > sl b Lol ciad o EalS 1) 393 &ilyeles
Sosly S Sls s 5l gl slod o) 42 ST oSl cnll [0 e 1 (g9l 5,8 kae (al3il 4 oo Wl e 3 (s)5l53
b gl 3 Glejle il clopize b 4 Sl Slllhe wind By B 5 e S 5> oty e o 3 LS
Gl §) aBlanug glio 905 o)Ll €83 ()l drg g G5 4 plgie BES,E gl Culbse 5o ol Jolos 5l ulals
[FF1AS o S5l I3l lod 4y o5illy (53, 99 51 &8 48" Jae S50 gilo S it Wl o (IS dngs 5 Guios
L Olodd 5 an]y8 (Y guaswe dbul (gl il I eslatwl load 5 baaislyd oY gass dyg0 43 Las il (ALS drwgd g (3u5T
U1y dngs g B i W 4 S s S I dnwgi g saios lacylled [Y] ams o e |y b slasls oS cul aidbanwg
8y Sy slp GBI drsgi g B Cudylo 45 amd o S (g Ay S oo S s 1 Sl oo pe 9 ol e
OB Cla g plulid lp 1) <858 QUly ((J31 drngs g B udils | sl Sl b wlyglys slacdld Sl suten 00
damogs G2 3 s (Bly sl ybi)l 31 (6 plomm s > 03,28 (5> y [FATamS o Jlj3l (ilocs,o 5 ol eslinl g 25
o 49038 S 5 fe laosed 4y ) il il (lipl o Wl o s & plo)li3le 5 It 2k )b )AL e i
b & sl Jly55 50 (losg cmnl 51 5L 65l bame 13 ot (5l GlabB b Ml pleal” cpl 153l 00 (ABly lune
69l Sulital (laay S g oo b 5l sy Sy 4 GlPe g S Comle 35k Spsly parie oS b oS A e
[oledbews S pie



AY OSen 5 &y s /58 5" Sl 53 SACB  ASTL 3L 65T 5 5 nas 5 G Slags 1l ,3b

o oy Glalame 4 (2955l e (2B 5 (BB Gla Sianls diome (23,3 Lo 5 sbm] plesl )3 558 Ul by glacyll
93350 S 5 oblgy b (yglogmw Asy WS Loy (clacubls ol5wd 13 .51 dgmg hres Cushad pae bay] )3 a8 ol i b 5
5 3itn ) ) Sl iy Slalllan sl gyl o U lil puaid g 8 1y b Slojlo cslaybiilu g ool stome a3 Lo
O 22 45 28 o bl o i (2B JljL > Jgamme (53l j )l €S8 y9l5 2 it b gy Sl dngs g oS5
18 358 3155 lali8l 055 e (slings i b dalgn (sl S55noe 00 |y bnplojls Loy (slaciarbls 15,5 Jlo 3 Lol (gl 5 slual
3o by |y S a S &gl lol i3l 3561 4y &S |y Sl S > gy sl sl s e |y il Seinpge 6oslss
$39195 Sl b ey ojgsal 1j ilod)S 4S5 bgy slacubl diuiy p slodlid yob 4 (5ysly Clllas ululinly [YY]
drng g B0 o JoSo blgyl cole b )b ilen ESpb iy Al 4 il ESLE (gyglg 1 dmwgi g G (slas sl
dogi g 35 (Sl il 15U 3590 55 (o8 LML Jlocplly 31> (St dilygls5 socallad (S e et g (2)6 g B
[¥a],15 392 ol 3,8dae

g SV gaze g9 ¢ Jadll g ogdll (lytie g )ik b SO blo)l 09s (5] 00255 008 I 1 o0 gy 390 216 lio
Cas¥l oy ol e mlio 1300 5k syglsi oha9h spgls sl g Cudsk i 9 598 g st e Slos il
2 @ Sl 36 oo e Caio ] cosl lio 4035 sl 4 3 3,509y 8T oy bl Cap Cato cpl Sl
ulio (oo ) |y cotio ool dogy (S ol 50 )8 Gl lalarme 1> Sl g (6y5kd slacd iy (SIS S pae Slox 5
(AT (Y guarms dawgi Al 50 43 )l 418 (65l (sl jUid Cov0)lsan o S o L by GlCLB (1B ) sl
158 o g 2l Slgsan b (sygly g dnogi g Baiod oyl menlie b Lol joboas polio (syglgs 41 5l ol Mg slasial B
25 ol o il Grzmen - [0S e s by SoclB b sl ol Jols (KisSe upp lp eslio (Jame
oy oIS geenS Sluss )3 (S5 o e olil S 5 condig i S il Sl ey (WAY) Gudome slaimgly 5500 slagst)liS ol
S nly ol wegl Caio gl 3 Jb G b )b )y I )5 Cato ond BB 03938135 (liee 9 2l bzl
alllasdyge 0855 Al (pizman Sgas dnlgs SoS S )bl )3 e Cuppde izen 9 (5l @ )Slos S50 42 IS sy
G5 sl (s aSal 4 da g b €858 (pl )3 drwgs 5 Buod Sl S (e e Sguald €S0 pSl adllle )
G 510359y olil p Bguald €858 it Glaae (SIS el @l 5 z)b 39,8 S5k (2Ll Jparme dnwgi cdangs
g A g eSSl spltol U g 5k ol Cumnl balarlyn SHIGh s el bl oo Jpuaimo dnugs JLid 4 dawgs
Ll bl iy pdls timgs ctigudld <8 1 13 5 syslys 3,Sagy 36T Camat] 5 S 1 15 o 1 g sl (slocubls
4 )13 Jiagh 30 <S58 cpl )3 1) b iglgs 2 S g Sl (Sl ()5 (Sl b dmwgi g Buid slacs il sl
i 5 4235 5 Gimgly sodly (spslae o575 s 5 4310 oy slopeite (6515 (Sle yoye 4 lanl (il cnl )3 slite (en
ool od aBlyy gl (glaadl b dlal))d (S aomi g Cou  Coles 2 9038 ol ) bl

oiRg3 S (Sl ype Y
Sy 088065 slaas,e (o b pl 005 g Sl axels g sl il a5 ole cAlS slajpe S s b IS eba
Ao ) ol yasude Blial 4 olowwd jolaieds 5L53)50 damgd g 3uE (sloojgy dcgesme iy ai Jold cdrwg g (555 (sla o3l il
G5 S syl G asls I (S Sl sbosl [VV] sl e 88 S el Gam)le 53 00d iy (55509 LS
J9kake Dl oo 0w Syl drwed 5 Sy dawgd g (52000 e ld 93 b S5l ] bol cpils dalllas p> .l 0ud (B )% dawss g



VECE b P o ledis 63ty ke Dlallas VA

Claseio g Sloj dobyy olul yp SV gams b baigyslid dmugi sl ) 355 (58 @lio €88 (piiy & Conl (sm)le S il dangs |l
gl Sas3g)g lpiedr Oglite glie cpl g WS (o ) ilizee plio Son (GlacS 5 S oo () wlop ()b BBl 3500
dawgi g 35l polate Nigd e Mao o bt Closd g Y guaze bl pla g S I CS b 93 8 g Mg e 45 Hlai > Syt
W3p g Ardg e Cpwdige (I 2925l S 1 ST ATl pl drwgs g 305 lags il (aLE (pegd lpied S it
osly Sy ol b OB il ansly () lSon wo b Al o )l i) () (REFJB Sr3geeS § Bl B (sl S
oy 1yl Jolis Hadld dw ((So3PgiSS (Sl (s pSo3ll (el [NF Jeesl SSio cpl Jo (sl aamlio g2l cdamgi g Guios
o )3 1y dnsgi g oo slacs il J 6)%e dar eS8 [IFleel o oo calo = 3 il 5 jlogeslo 5l
b Y gase dos)glid divej ) S yide drwgd 9 3:85 3 LS8 )b ol jlpadld ol polul sl 0350 g5lae G311l
5 Saplpl 2l cul gpzmen S oo 5)Sen ik 4 bt SV gare (Syme 9 Mgl eSS gilusialys gl b e b

DIVl 5o Las OV gase dawgs ) dawg g $:856 (slacs 5l il S gboay

By 3o 2l 4 Wl oo oS 35 g0 w i (oobatil (glmojen g 1L )3 1) g Cuibgo 53 bl Jole (655155 05901 -5 (5 p9o0
Jzl aaS Gk gl bl b rgls 5 4t pglsi ) 2929 ol 9,509 93 05> nl 3 (S e 42 20,5 e 5 Slas £l
o) @dlge 13 g a8 1G] 293 I3 Sladios 4 Lo Al cod S 1 ¢ > e 1 3,1 0,L3) b ylojl ) g 31 51 Lzl oLl
B 5 GBI ool o] )3 & cusl T8 5l opslys ely )3 g ieoyr ES b s ) jgeme b laisyglys by 3 5 ilgi e
sl DIWVIS o g 1y (23l JIasl pol ] 48 esl Soi5 B inlyay lamo 5 lojls i (slosye g 35,5 o0 51,8 Sl 5,50
U ains Coponrl 55 &858 51 (g s> sbrosl 4 im0 b 858 (315 (slaons] & oS e (lon B 48 00 dpog S 15 & 5L
clalas [Yo]unles slol by coje 8 b gl g 03,8 olwlid |y 5L (slacus b g aiS Iy aw piwd caliske (sl 5k 4 syl o) 5
295 9 899)9 sclllE o ol ol g oplial 555 5 Lisu leis a4 ()1 slaois g ess] (Byme cas Hlrand b o) Ken
J)ﬂo.; u.«.u‘).el LSI)‘.’ @l&- s a C,«f).w S 0394’5 Slze @ 5L 6)9]95 BHANP S 5b 6)9]95 P b u»))l 9 l.:ac,uo).é sl S
Caa b oy, leie 4 2B b wyp by loanlis job a4 e s [Vl b 55 plete (355 o3yel Cand 4
) ndsdeis Slojls slajye b S b ¢ o Conbad pie Jl31 L dealse 5o [Alaius wlgls ool 5 oyl oLl
b ogly porda ol Juol & S sbul 353 (spsly slaclld (dlp il (2l 5 B wlia el slaoged oS5 (ol
ol )3 diaciam s Gl el 2 00 @jg Sglgs Klp S clgie 4Ty 5k gly Sib @ G5 g g gpmn [FY el
Al ‘_5)9]53 G 5 [O]J.;lo.))f oy yx5 «uLo)l.w )K 9 S J.\p b é;lb.a L';J?’ 29 ‘_Jy dLbe)y&A )1 oalatwl b su’.:Lo)L» (_SLM))A
dindig oy ool g [Flamen (gl a8 sp00 can IV ) JEAS el g e b S8 )Lt L S b Gl syl
S (5399555 g LAl 99 By L (6l g S jlke (AT el L 6yl g <8 5Le wny oz 3 5k )9l pol> adlllas g2ge
$9y 32 OSbmgss oS 395 0 0aalie b (59l 0,byd (paiy Slikig adllae )3 blei e ams (laasio b (5)Kon g €S Lo
b s o8 53,8 ol e Wled,S AST S Lo SaS )b iy pled] 5 GLEST ugad & & ols sl (el
On Ml L5 g Jols Cosll 325k 5l ()15 Lz 13 39290 (slacus B g 04 el (5 5Lie Laily) (Lol (ol by slasid

o glaay el 050 oo Cgune (sl il 0> gy el 5 a3 )Sug) (s I (e bigy Cull o 0yl bigy (SACHLE
CablB sl o Ly clacubls dnwgs ) byl oUlgs |y gbMie (clalaxo ;5 b ylS g cuddge Lol bYs 5l S ol il o e
sioe ol 5 Wacdslis dapled] g ygld (slacd piny 5l odlitl b b oo ojlel layls g cons ds &8 el lojlos A]3 S gy



AP OSen 5 &y s /58 5" Sl 53 SACB  ASTL 3L 65T 5 5 nas 5 G Slags 1l ,3b

3 Sl 4 gl 1y bl SUlg 9 03,5 Jas S i (gly (0B, lacuje plgied 1lg o EablB oyl wonl polie il yuss
5 by Glojle bl dg2g iojli b s)slgs By & gl cul gl syl Cape ojee ) AUS Cog 25
dw cod by slaculld .[\&]39,.3 Jools laebsl 5L sla yog) 51 JolS™ (g0 00 9 3890 (slynl 51U sl €S 3l gy0 > asiie
SaS S 1 & sl o by clocld 5] asgozms duw ol bl Jsow 5 ol oS3 3,5 o )5 ilojle (cloiis]b dcgasme
e J525 5 63l 553k 4 B 1) IS g bl ol [a11les (syldpe e S50 sgb & 5l 6yl oS (sblje 51 b aus
TF 155 oo o Sl8)) i by KO8 ISl 4y 8 b 0 et b elilos 5 llad by g clagoes b (65 5ko gl 55 5
«SBpilg) caxino 13 (B) oo S 3 5k 5glg Jelge oyl g (Lol ;3 (VoY) (o)l g (onndd dadmo iy 5y iy
SBpjly) canio 3 &gl b5l 00,8 QB () oo canS 53 5k (xglgs Jele o i ) OB 3 jlas 5l ailygls obliL Jele
o.\....f.\Jy dla:uf)w 9 Lzz’..\_iﬁ e LS)-’J-’U-’LQ) u,u‘)B] L pSred Dgd e Curiuo u.,l P ddl)gb.} 9 > QY?“”“‘ dxwgl &y ..\J‘yL;o
Coje Sl a3 g dilygles SV game (gl LolE il ooyl Gyme 450 dguy el Cols ) g 295 0 yxie Solpsly)
wislys g2igh 5 agly SIS Cuard ilyslys 283 ilyslys Jpame Jold & wlygly llil slojite 23,5 oo Cnio ) 3 (28,
Y]yl (Sobpsly) slocs s 1o () coje conS jd oljw 4 1l il o Joame

G9e silwodly Gl s pslys 850 (g3l o0l sl bz (o)L Jao Sy L plgie b dmgly 0 (V1)) e 5 (S
sl clojlo (cliy uils iol38l g dmwgs g (3ui0 Sany 0l Caas ol o a8 3l (LS ol .60 )8 oy 3590 1) 5L (6y0les
i @y ol Sl ()55 (sl cosis g Sliios 381y b laly) dnwgs nimod 1imd Ggm Sk 59l sgm 2 1y 295
D] 595 0 alyglgs Colanl 4

rnt 4 €yl (2 BLI g gy Sl S5 g6 el 2 6yl 1 S50 Jelse lulidy 3 (VFe) (g)ae 5 (K aw
o) b 3 |y il s b Gl wpslite slacSyd o Lt s gl By by slacublb 5 5k gyl slo e
luo 43959 chds gib 5l oolil ( jgel (Lol ¢yl Sl plascinl ¢ gjloaSs § (o) en | A5 Le &S S o ool g bl
ooyl sbgy sl g (19,5 dge s ol oo (b )3 1y slaibiga Cojo (sl (imen foJg (> 6253k 5 M0 9 )50 by
Lad o S5 CBgo )l (slag s Cupde g AL 3B Copde a0 Copde Sy CanSodgie Copde (6 pbly Claal 3i50 (680
L8 o oy Sl o ,310550] satno slosyglss ds litaod b 0iiS oo il i Jolos (5 5 ] S glad o 5 2,5 US 90 sl
la bl 18b 48T L wy Jyamme drwg 2 Slas 5k igly 8> plgie oo glelle 3 (W) e 5 adllcine
ol GBI SRS 55 )3 GBI e bl )RS B 1 5 b s Sy degi 3,80 3 Sl sl 4 gyt 4 €D
byl g0yl ylsline 13l e Jgamme dawgi 3,50es p jb (6yele 45 amd o lid Waodls ot g 5o ol sl ol ol
LY oo i |y wds Joamme dawgs 3,50es ¢ 5 6yole be dlasl,y ¢ jiild s

4 €Sy by bl Sl ey (185 2 Glojls 3,8las g gy Jeusli) Glsis oo odmgfy)d (VoY) ol Kan 5 ool
S8 il 5 2 Ly slaclls & el o Sk s wlassls yy lojlo 3,Shos ailygls Jomsily 52 Loy sl 15t Lous)ys
DIVIAS o i) 8 15 Sy 5,8kas g &lyglsp sy sl 5

275 Jalod thaugie § SasS (S b 15 (6ol 3, SMas 5 bgy Slojlo slacud b ol ()gle (imoRy o (VYY) alisr 5 oy
Sbg el 5l (6yoly b & €S o S8 85 (Shiy (Slacubld 4 b (6ol 45Se> aalllao 13 (V+VY) o) San 5 oyl
5 oolenl (gl &S b (slo s blizo 5 Jlsto s b 1) 5 copglp sl B p3lSe j 48 0l (Lt aalllao gl ledgad o)Ll S
I3 3ot 4355e 4l os b ol 3 s 3 st S ol A e Laye S840 Sy (SallB & dacas b il



VECE b P o ledis 63ty ke Dlallas VAV

(ol g eled gomai |y ol o] Jlik slaco b €805 Llab (sl e (Sinloal Sl oo o] Clito (il jarass § (2 )15
D] wles pealy aes Gl o8 06 by slacglls

pis 02905 gylae Canugi 9 385 5 Jlb Spsls 5 Sy Colb) dmwgi cnungs g 3iio0 (o) Kamd S L (VoY) ol Kan 5 Il
5 5855 gl clania Yoano S i oly s addlas opl gulis dgd o yie lojlo )3 5b (6)gles Lond 4 drwgi § 5x850 4 dogs
g ool )3 (55l hnd &y ol dmwgi g 30 4 (R H o5 oy A 3l Slacuny Bl g g Lb 05 (araSS dawgs
LS b opl lawes a5 (sds Y guaste LGS o) dawsd g 52850 laculld b Joaso dawgs (gl g cpidly & (slofig dogi Sy
IS B sl Siaols s oS S o aol banl cpl Aty dewy g Buivo cbedld I 50 Wed e Byme b o
[relewl Ko (clocs b (gl ol lacadgiomo o 50ALS yess

3lal g by Gl slul bls)l & Cbg el 5,800, 5k gly ol copior adllas 3 (¥403) o )San 5 5,55
A3l b gly el cope e S sl ol by SRl ozl Bl Cund gl aleils ly b sl
23k 5l 3Tl 5 by BCublS bl blo)l atzn 5l 3)90 by sl )3 gy & 090 5 S Sk gl slasl !
drwgd g (32050 50 (65 lo pu 1l yn (wiadyyl (> b Sbyl g sleli) biws  adS 1Sy e olwlis B axy dw
O LalS LB dawgi g Baiod Bl 4 ol pas i o5 5 (I g Sl 251 (6550118 slas o dao) (5loiss5) gy
b Gy b (tingy 5 (V) J g ol o5 0] ()8 (b plol car dwome (pilejls (g)lSon g Sin )b asssi)
9 x5 (o5l piwl Cuonl 4 (lodnlid ol 4y S 15 0jg 50l 45 Wled S b K g5lod bl i 1 g ygle5 3, e g drwgs g BuicS
i lsbiwl asly 51 (g iy cublil o S5y ie drwed g x50 (o 5]l 3l LS ol Lles p o 4lyelid (slacy o db] > drwes
Gl g e (g5l bl il cullil b cute ol 4y [add drwgd g 3uiod 399 5L oS s pd S o dbul 1) badlsliwl £4i5 o
@ L5 o lusliwl yuig £4i5 a8 Jbe sl Ladye (38 5 (650 (65019 3, e b oo b 4y (o5lwd bl 2l cuslsl (ol ogMe
g drwg g 385 SiU o bulgy (ojlwslulin] Ll cuslil a8 oy lis ol cded I Sage g e e BYL (ool (g)olgs

O3 (oWl yg -V
3 xglys s3lwodln p 3o Jalge e (wyp & (WAYF) (ylSan g (ol 5ebyne 5 (VF20) (b g (ISt siilo e (55
(OF) hen g SKs adlas ;5 .blodg05 0,Lil (gy9lg5 15 Ly (slacabls o Klhpus 5 4 Sladllas oyl )3 939 ol b lassls
Sldlls 31 P8 g )l 2,55, el 36l a3 lojlus (sliy (I3 g alojls 1 5l syglys Bige (g3l o3l oy 2 4
el Shaws yids 4 (VW) ) Ken g mB Jlio lgic 4y 09y 00l oy palis O yguny 52850 uol yuxito duo oy bl D90
),;‘ls ‘(\\”‘V\) oS 5 alcans Cul 03405 _\»L Iy byl cpl g adlby Joame 6)9193 5 e Cuple pxie 3 bLiyl o by
3 agly IS sl 0 a5 gl 03l S5 gy 390 1y il ol byl 53T 2 ASH L syt Jeanxe dngs 3,8kes 2 b (55l
S9l95 G 4 365 VTA) (29 5 oL S (i Canl 03905 o)Ll (218 G55 b ()0 c0yg3m 4 (0953 00900 & Qg Jol
(YY) oL)Ser g (sd0l 5 (VWAA) 03l5 (oo 5 (o)L ladlo g bds Joaste drwgs 3,Sdas g (6380L & (il )8 o bLIY 5L
258kes Bl e il Sl 8T 4 35 (IYAY) )en 5 o)l wlansl o)Ll 3Shes 2 3k (sygls b )y 4
3L sl 9 Soplyial (6yglgs B (wyp 4 55 (ITAF) GhlSen 5 awl bl alajl 53 6yglg5 1l b (oobe S1L (gl
o 2390 il Sk xgl3 52 dnmsg 5 36 Slacslyinl Wb ldllao ) plaS gm 3 Loy 4 €S g e Sl 5 Shes
dawly Slojlw Oluss opd 4 a8 ladllas ;3 (W) el pl ¢ cwedlgl o Lg clacull pxio 5)g0 )0 .l 48,55 1,8
Qg 50 50 g0 ddllas pl diuly st 5L 6)9]95 Al dg 03,5 o)Ll bloyl pl 4 &S gy (gladllas s &S Wlaidlyyy Jeame



VA OSan 5 &y ks /S 5eS” Sb g3 S 5 AST L 5L (65575 dan s 5 Gaosd Slacs 5l 3G

ol 2ole (i izean g loglojl Sl sl 2 dngi g 34805 Slacsltol ;b & (Mg 5 lEiee dus g0 k5 4 (25
Gllos 2,8lae 1 by (Socall b ) 42 35 Gimgly )3 (VYY) ohlSen g oSl losls (i (g a5 ) g S (sbigy
5 oo L3, 0,8 5l (69135 b g dngi g a5 slaslitl Sl B ol 3 Lol el oo (glié b slae o]
35525y 3551 p Loy subls 136 & Lol losges o)Ll <805 slgy (slacublB p jb oysly b @ 395 aalllao 3 ((V+VY) ) Sen
1503 i ol 3905 o)Ll Sl (65l it Ll 615y L oo 2 395 adllan 15 ((F+11) ¥ oyl g Logeyly lazsls, g 5l sslys
Sl & goge cul 4 aiopllas (5950 1 555 VoV +) Tie ga Casl 039035 ke b fyglyh 1y dngi g e slag il
Fl5sS g 1y yh 10,5 ooy |y npaie ol Sl 55 e 5,Sasy b 5 Slosges 0Ll 0313 L,ialS |y 510l 5L by (sl 5 (s yls
Bei & 455 ple &S 3505 ke 298 dalllan 13 Y4V +) ) lan g 2l 50505 0)L31 (6p5l55 2 Ly (Sl 55T 4 S 3 (Y0 1)
23 sl 0485 (aSutio dnwgi g 5 53yl dlal ob adlllao ) )3 Az jm 9 e e lejle 3 5L Ssly hnd 4 dag
Giliseo sl 55l ) ol 03905 0Ll U (5y9l5 Cu e p duwei g BaioS U A 5 (YY) Ol en ¢ soule oledSS) adllas
3l 5 by (SlocllB slad bLo)l 4y ogao gladdllas )3 55 (YV3) 7 an 5 550l 4B)S5 )5 s 9590 5 gl
28yl 3 3 ey 390 Slillas S 53 351 418,55 5118 (pge3l 3)90 oS ©ygar bl cal ]l 03503 0)L31 5L (g9l
I3 4o 3590 5k gl 5 Loy Sl G L 5 jb (o)ols 2 dngd 5 3o (slsmal il 181 s e ) clallls S
b 553k ol Sinlan Coblh i bl (LT bl sl 51, b soglss ylo adlns iy oy bl 1 350 455
G5 Sl 215 3929 (lee g dtunly ¢ Jiwe yuiile 95 A 3855 (2l 53 lod oo ol (il )y B 5 asme STl
e B ) (9% (61185 il o slad 4y (e yuite 55 Loy (SlaCllB g iy o Sl (55l g Cosl Jio jrite dnss g
sl 0 W)Y 0)led JSb Ojg0 d gy (ogrie Jho (g dindy § (65l Sle yepe b el (ol Curio 3 Lgy (sl

1 Hutton, Demir, and Eldridge 5 Iglesias-Sanchez et al
2 Barbosa et a 6 Bogers et al

3 VU, Hieu Minh

4 Ferreira and Coelho



VECE b P o ledis 63ty ke Dlallas VAR

&San 5 Le
L
‘_g)l.iem ] ;..f;l......a — ?‘
T i 3 §

N ;
5 e
Opy % *® el
7., g 9
S/ L)}S-PP KN
4 g
"-“uz/- '\1\9‘” ' H’\)"I"\I'
b > 1
\Y AN | e VTAF) ) (gas]
AN N Q A 5 st s ITAF) s 5 sias)
' s, NP g o s W G it YFA] o Ban
%, (
g {(sz' 5 i TRE) hlen 5 anls TRA]
“, {év -~ — [f-13) gyl
N S Sl Z
3 I i
53 Vo =
il

2
£
Labr

| $lss slenlis
S5 e

SR e ) e ool B

s (sopphe Jha ) S5

2l (o line b IS 5 S (Sligy sl (6,5 (la b 3b (65l 2 dmmng 9 (a5 Slas il 1) 43

213 (6 )blne 5 Sl (sl 2 dnags g GeioS (slacsltal Y s

)13 (gybline 1381 5 cunS” Sy GaCebB p drwgi 5 B slag Byl 4ns )8

2l 5 loline 535 3l (6ygls 58 g S (Shgy SoCb F 4y

ol adlhae ¢loj Jlate I (yiomen 9y 0 jlod 4 (S g9l it Jlaie Sl g (038 Gl g9 5l (Bua Jlate 5| Sl B
i 51yl B ool 13 9 955 (o0 B e D90 paSdie (loj S 53 Byt Cundy (ol (o 4 3950 slod & (abaie i
wlSgy by (e Aoty I3l oll 2 g oiloy g 45 39,00 sl 40 e~ nog cladlba (345 ) GBS b
5 4aby g 2ok (gt ()L (bl cdnngs 5 o ooy (LSS g e ol udow (g )lol dnlr 3,5 o0 g0 S
D5l o3l ool (g, SWige 3,505, b 5 Sl dw Vb (6l diles (gl 45 Mtud Sguanld €8 1 by slaisly plu
o )1 L 390 imgh b1y cladbsg o olgime b3, oy i oas oles] 5,8 a8 cal o] s 4 ciges wles] cde 0594 o
O Wdeliduny g 05 39l e diged pae lgie 4 4 VR Dl Coles > 45 Ve AA L il Wl S Jgess bl 2 L9
ol oas o3kl SMart PLS 153l o5 9 (PLS) 5> Olaye J8las g, 5l 3aio0 (sl yuiio oo b3y wyp can A5 mje5 W]
Mool Cas g dales bl Bz doliduny | oslaiwl b (Sliwe dslllas pizad ¢ glaluls ddlllas ol Gaiod slaodly (g)9l> )3 )l5]



Va4, OSan 5 )&y drabe /518 58 b gy SCbB 5 ASTTL 5L (55T 5 w5 5 s Slacs 512l 5

Wl 2 (5 oS Sligy Gl g 5k 5y5ly cdrwgs 5 BuioS b slpinl) 30 Gl piie gy 4 A Lo Bisee doliduy
Shgr GLCablB 5 3L 6ylg5 chamgs g BuioS Saisplyinl) 30 slopite (yp 4 A lo Gie doliduy dbogl Cga b aisl
(Sinlon bl ole el (o)L clbl (b adls Gl sly pite (lp lansie b ) Sen g cS)lin 5 bin (GolsisS
pleal o Sl ol sloul sla jadls o Le sculd pxie (sl (gilwdn )L culild ¢ Jase STyal cuils (6 ,50L cublld
oo Sl ol bl 3o 95 ] dolidunyy Sl a2 g5 .8 )5 walss )18 (g3l 350 dmgi g a0 (6]l ke gl 45t
Py ) l:ocj lylas g 09 ,\»b dolidiuwyy olgizne olgy U cd )3 18 8,8 Lisl o dolidunyy jl (glasuus aolidunys (olgy 553480

ol 0u &) didlio Baste dolidiuwyy OV law lio ) Joao 0 .00 )5 Jlas! dolidinn

500 doliciiasyy JliSlo ) ol

2o OY g e JUe VS
Aoy 1
(VYAA) o315 4o 9ae (5,5 Ls F6) Syl slaslos] slso) 9 G850 s g5 !
4:.»;93
(V+H)9)
(W) 03l; ogee o5 S Vo b VY el b () Sen g 8 Lo 5U &y9les
oBaus
(V¥RA) o Ko 5 ellipes VA F L3 b o)lSan g o5 jLie
(Vo) ohlSen 9 5,59
(VYY) o) Kan g ghos] ¥\ By L (55eleisS g s 3959
(W) o) 5 allctw

(VWRA) (>9) 9 ol S (s
(W"\;) OI)KoJa 9 wl.'é

(V1) o hen 5 5,55
(V-0) o )San 5 5,55 YO VY P COPSAER S
QLa..a?'r.Le
(YY) o) Ken g o3l & AR it s Ly scabld
(V-04) phiSen 5 5,55 ¥o b YA Ols bl
YevY) oL Ken 5 el
(\\”"\Y)( d;‘i;ul i;iu dags resn (Kinlen 8
Sl Ard x5k cubhls
£O L ¥ e Syl el

YA L £S5 Sz LS5 el




VECE b P o ledis 63ty ke Dlallas 14y

Caod 3 0395 SysS5esly S (ool nbitinyy ol Jsl sk amess 3 85 ol 0 S5 Iy 250 90 1 b asllls aslitin s
o posio alos (gl 4" 8 o3lil gligyS ST 51 1 Baios b (slp ) 2 ogMe aBle imgh slaaysS Jal o pg> isu b
59y 3l Sls b ygeil sl g e plonl (blitel g (bl oy by, I dbesls Julot g 435 (sl cwimen gy /Y 1 YL
395 g0 03l PLS 5 SPSS (6 lal Jl53la 5 45 51 laosls Lulows plo] (sl g (S5 colaye J5lis 5,505, b (6l <¥oleo (3l o

ol 0ads &) b sl (Bl Cores Slasuin F Jads

siog B liiCires gl VY Jod>

vy v ) S
Y A 30

ARE V- Egee
v Y JWwdbY  Cwosd abslw
v Y J V- bs
) v JL Vo by
Vo (VR PR Y-

ARE V- Egexe
Y 5 owlis )8 CMmas
b g8 as)) wlis)ls
YA Y $¥S>

ARE V- Egee

9 a0 YF L Jlo Ve U8 Cooss aplo pizren i I3 1) Slglyd l5ae o 3YL o yd Y L 0y B0 guwly F Jodo ol 5
oy Cae Flig,S T 5l dmodly (65915,5 5 ey ilodly Lolasdl ags 1y Slglyd i duoyd B0 b bl wlids S Mass
s IR SN g Bygh Stsa Jpi o glyial il SUaAVE (slaolal 3o do 5 ol glgy 5 olizd bl 3
oozl b 13,5 wol doliin yy 2loy Cales y3 s awyp (U 35l iomiw) GOF (15 cyap sboojlo y craisiw bL)Q? o o
Jods 3 il <V 5l i 1l Jlee 93 o 3 kiwl Jlade el Cowdas yuiie b 0S5 bl cups g tligS <Wl PLS 38l o5 5l

sl Jly68 31 3 bl S a5 250 Juo W civgs 3 il fpe 5 VL Wl g S5 bl slde (slapadli (oled Yol

o Jho Jijly slogasl Y pte

CR  #lig,S Wi sla! e

-/a-A VA Syl sl slox] Ayl § Ga8d g g5 ]
NANaY -IAYY alyglis plesl

SN R S el b g lSan 5 oS )lie 3L & oolys

<IVAY AR L, L )Sen g e )lke

“IAYY V¥ L2 SiP9SS g GBI 395

<A ¥ NR Ohaasie b (o )Ken 8 )lie




AR\ OSen 5 &y s /58 5" Sl 53 SACB  ASTL 3L 65T 5 5 nas 5 G Slags 1l ,3b

CR gligys Wi sl 5%
Afa.5 AIASY b bl by gl
Bt AIAYA s el

AIAYS AVYY Sinlen el

-IVA¥ -IVEA Sl el

MY VA e STyl s

MY JIA-R s 4o Sy bl

(AVE) o1 glyocol il (5o a3l F ot

(AVE) sus ! B! uaily ylg cnSilo ojlw
NS Arwgs § 5800 5 5551 an]
<[PV Ly el
el N ety

obly (eSle (lie &5 Canl Job BB o )5 (389 15Ty 2y sl ol odlinul S)Y — kiyed alg) j e 151y (2lsy sl
ol 045 031> uLu...» I J9x;. 50 &S )9.‘4.:[0.0: A5k J.\.o 2 )i:.) swojle 9 (W OT ‘_55‘).“..:‘ u*“'l?.)b )| Jraan 0w 2 LSI)-f W) C])Ml
ol j5 55 barye (g 3 39290 plie 4SSl le (Lol B (9) 2 35290 polie

SoY = figd ey Dol
U PO W LS S <1 Jtt R PP FYSW L R PPN P

Arwgd § 5x850 (5551 ] e\t
Ly sl -[0VA /63N
5L sysly -[6A Al ARV

3 Gaioo sloodly Julow cas dmodls (6,915,3 § @395 g Guins (S0l Il L g ooy oy jl o oGyl Y Blre gl
Goyb 3l odly colaS” osly Julodga 155 5l i b exliiw] SMart PLS ] & basye l58le 5 9 (o)lislo ¥olee (6jlo Jbe g,
sloadlie slobis gl Jole Julow al ) o i odlitul il /8 31 tin b o1 5 Ikl jlade 457 (s pSa9es coliS) KMO g,
)’\ u.Lol.c_ L;Lm)lg A eolal JJ«O ‘_51)4 Lm:LéJ‘}a OJ”]C«NJQ S>> uicl.@ dLm)b 9 t O}n)‘] )'| .x..»l).e L}ﬂl ‘_gl)?| S A )'Lé—l o)'L.a Py
bl bl ol il /) min b ply jlade ol 3148 05 dnwlbe ojle T L ojle G sla e li  Siuen jlide dulxe )b
yblixe 30 1L g ol Jao )3 bnojlo oy abasly o cas Hlge cp 5 ool oS S L T o )blixe lael 590 3 sl 390
oy § yene s Bayb 5l AT Al e 53 560 Aol 4 /20 el paw ;0 adns b g ke ol 1) dlaly coxo bl VA I YL

8 o s b g oy o b B yite b Laspe slao,lel gl



VECE b P o ledis 63ty ke Dlallas \ar

(il colps) ingiy (Aole slojh s)blise oy VS5

39y J g ol e 3 il /¥ VL b ol ke 5 Sgon dbrs (s cupd Gk ol (olo sl 45 s oS ol

s plgie Gl o ¥ jlges slmodld 4 dngi b il oo ole slayb o s pwyp Y HIges 0 salgs Bl joShe g delidian

Db ee )bl cl 5> Juo wyp & ¥ gl Wil o Bl Liaghy ol il 01,04,06,014,011,023,048,041,038 &Yl oS
Dy s yasde (Sgym Jde gl plgie b Jae ()]



\a¥ OSen 5 &y s /58 5" Sl 53 SACB  ASTL 3L 65T 5 5 nas 5 G Slags 1l ,3b

g slaails s Mol o syluileal cls )3 ole clajl oy ps ¥ S

Jae (I (w5l

Jine (sl puisio amd o LI Hlre cpl 50D dpsloe Jo (61500950 oy Sl pite ol oy (il Jae (B3l )0 car
Al oo gy HB 5 Jgie 0 ol @B 25 o0 g Ty Joe B3l (o5 9 5,15 1) Jde e )08 o L judy a0 S

o A ol F o>
R Square R Square Adjusted Q2 KMO
drwgi g Guiod GBGF sl /PP sy _ /50
Ly sl ALZN -I¥5N R .5
Y &9ly -/¥a NAZSY JJeSY sy

R adl £

ol & plose oy o b1y aojl oges 9051 S L L) SMATE PIS Jl38le 5 55 sl adlllao )5 (ube (i85 oy yolaiods
O ol lp 2135 o 33U 5L sl S geanS Sy bl (ole i b cdangs g 32885 Tyl o puite I (e &S e



VECE b P o ledis 63ty ke Dlallas 140

S e oS S g oo cnl iy fmlad go oyt yeite il )3 (o9 |y o s g oS oo 2l (28lie st (18,5 i )3 b 1y e L]
v abye ool ) e ) O eie et 36 o 5 w3 oe LS |y Ay e gy e poite eeins U o2 &5 il e Olusay (mibe
ol @315 55 W puiito ol 1wy 0 B yloge5 395 0 4l C g B g A ol yuus (6)5line oy

2905 (oyp 2j SBo)lS B ) (abe S Glgie ¥ USS 4 a2 b
Cawl 156 3590 2o y> A% (g bline o ;3 V/OA T g)loline ool Jlae LA joue =)
Cawl 336 5 y90 10 )3 A (55line prdaw )3 VIV T (¢ loline ool Jlaie L B o =Y
ol 336 5 y90 10> A (5,loline prdaw 53 Y/TY L6, lsline o)le] Jlado L C pono =Y

Sls ) @l V o>

0903 st Lo,lol  ams u p 4w 3
b YN 34 39l 1 Arugd oo (S s
Wb YR g gl Sl ) dawgs oS G351 el
- YIFAY /Y- 34 80919 5 B g sligy sl

gl 9 (8 505 Aot -0
bl o Bl C8 1 13 by (SellB 2k B L 3k 595 2 dmos 5 34858 Slas sl 18T gy w3l gy Sl B
Ol eaimdlis 9 €85 )13 anliayge ¥ S5 bt 4 de i b (ol 4058 (903l (gl (slodnd 8 (s L alasl) )3 e L bl
O onl @l 25 (s lbliae b OIS g S (Sl (Slocbl (2be (i L Sk (5igly g deg 5 B34S slas Pl oS oy,
o 5 sl bl 48 €S g5 on sy ) s > iblae Ll yon[YAFFNAN - V] lallln gl b dnid 5 ] olallao L
629195 3,509, Wilan (63,S9) 551 12518 g S’ (Sligy bl g drwgi g s Jold lojls S 3D (slasaiailgs (VY )
3 iyl glocdld (5550 yob 4 Wilgie by bl & cul Gl Sl (YV-VF) (e 5 g5 @l oizen 5,5 ,430 5,
GG 5 JeSa (SIaC B ol (BB (i SIaablE iny gy (SIBC A i el ) 1 ogdle 1203 )] LacS
o]y g sl ml sbul ) p Lk LS b jlaie red 4.5y LES 15 Sbisysls p 2P BB (355 b 35 (Sialos
2 gl b b Blbail (el (2B 5 51 plio same et g 3l pleal gl 1) 355 (Sligy (15 b S S 505 gy Slojlus
V dsiz o)lel @l el 2 Jsl o8 408 (pgejl 4l ol 1 (S tmggy slaasly [V Jimd B9y s Jb 3 e pos



\R%4 OSen 5 &y s /58 5" Sl 53 SACB  ASTL 3L 65T 5 5 nas 5 G Slags 1l ,3b

bosiagh ol mls o)y gybline 3l 5L (oygle p dnwei g Buivs lagspliwh a8 ol olis 5 cdF 15 aul 56
5 ol Slal 1 drasgs 3w clacled &S B3ge5 glas (Y+Y+) ) Kad 5 ol Lol 3l o Ll yan[F5 8+ ¥+ lullas
Sl 2 3B el Lol b o)Ll 5k (6yglgs oo o dmmngi g a5 U & b V2V +) )Sem g jorsls oluandSl adllas 1o 55135 50
2 e 86 by GlaCull dang g oS 5 oS it ol (S g Sllllae sl 43,55 18 ) 2050 Sl (gl i
sledbld s Jb j Lsls 6)9'-25 g 3bazdl o] ;5 a8 A8 o Wbl e i85 (0B, )L, Jgase 6)slgs 15 yls <8 pb (g )olgs
leiige Jatend ) plejlo jlinyge (gyglss a5 a8 Sl Sleludl 55 juite slagyyls b agalse gl Siloise 3B 1) lagylojls by
ey Slllae ol i VY B oo b yiasS |y i o S8 lyglgs clalidl S5l & &8 1y lyusis 53 gy slacabls
dowogi g 35 (e JoSo bl ol o siilon &8 5 it Al 0 N S 1 (55l 2 dmmngi g aioS sl 3L
dpdyp g3l & Cunl Gl Sy gy slaadl rizen [FAD) (Kt dlly slacdld (S Car rzen 5 (2 5 S
5 oS Sy SellB 1 doss 5 45 (la Pl & ol Lt 5 €85 1B b 300V Jsie )l s pull 2 pe (253
oS 133905 gk (Vo) hlKen g 1pb ans )b cpl aob (5 a3l o bl pen [N Joldllae b yimgds cpl ol o)l (s lsbins 3l 18
Jads 4 yols SRS 3 dnngs g 3o (slailleb 5 0uiiS e Jolse Sl lojl S B> slopialls plie 4 )8 g S lozlE
sl 2 pogws (88 4058 (90l Caleid iled e S8 5 S SaCad )l | 5yl 4 GBI el 5 I iy gy e
nl s oyl cobline b b gl 1S g oS sligy slacuably &S sl L g b8 S5 anb ayge ¥ gl cole] gl
&S oS cul ] 5 (Sl b Olidss a5 58 slgie o e andyd cpl s ) 0, cllas[NAFFATANY | sla imgh b Ling
S llg Je plgie 4l cuws (26) Cojo 4 5k ssly lacslimal Sl oolinal b wllgi o 658 Ligy slaclB b olacS
2 opl S (6ol (5590 sob 4 b amd e ojlel S b 4 ()8 (55 L ()Sen sk 51 T T eoliel g Ll (slacas
ol 55 L Sl 4 gl 5 ) o (Sl 4SS o 1 ) <858 il olSL kS 45k sl 5 Ly sl o I3
AR oo
23,5 oo L) Sguald 88 plpde 4 5 ladleidyy (3:i8 IS 4 gl
U1 g (atb k5 5 S b 4 (60,lge 43 ¢ lid i 13 b (6l p b b lyglid plés] 5y o 5] Sgmenl S 15 e @
L) drwgd |y 05 slaculad sl Cudgioe (gl
Soob U 355l 2ied )l (sl ol & olitwd (slwl) )5 dnogi g 34855 059> 53 S b @lie ddome (oS lpte ®
L533) wal33 1y dngt 5 380 clacalld ol dgp Ca p5Y e
e p3Y i 3k (0 B il 0 355 sladby o )lee 9 (b e g Jparme drwg o8 slasl janass 4 ol pe
Sygl wlyd |y drwgi g Guios slacdlad zuli dgu
oy Jpae daogi slasl bwg ool clal 39290 sla gy 9 e Slabey 650 Gl sge ey gile (e
oy cnl o p3Y byl ) (S iyl ol8 1) dngi g Baios sl Culled gl S5k o £V e sk o B ales
el o5 slasl (g 3 plate g (6558 Glsb Cluda (g5l ooy
Satalss Ok Ol 4 gy gy Jol cplaims (o5 ) Sila Slojlo Siayd lil pglie s glily 3 olpse ™
ool By slags Tyl 5 b yute
g o] §| (6 g e gare & b 1ibl dzdly ol L3, o> g o5S cywols daubiylial dmolKatils b Llié mlio pde @
Sl Al w yiwd b gy4ld



VEF ol o 27 o ledi (o3 paly Sy e Slalllan

AR\%

bl g dmlie e plio 3 Aol @ls 5 (yp glio plo 3 SlF e Giagh ol @ (wizen 9o duslie Cilie
2,5

oo 4 S Ol 395 oo dlatitiy egunld <8 b 15 5b oely Gl 3 ) 5 S slgy Sl i 4 g L
W31y S b Jgame drwgi (s isk )3 I g S (Sligy Sl slal Cosh cax piY sl

oor 230 |y glieo plo ST Sladow & 35d 0 oty Sl 0ad sl e Cuxtio dlpe) > Gulod (nl Sl 4 g L
WS

Sl ayle pol adllhe glacydgios 3l 392y Gliioes ol) o (AL g @lge (Linghy » 2l Cax

2o g 2l g b b9 (3L (bl A crug g Baiod slaasly lide § QIS 4 (g)lol dnole (g 290

335 Sy blinl coley b b dllas (gl gl meass 1 Sgudld &8 15 Lo po (slassly



ARV

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OSan 5 )&y drabe /518 58 b gy SCbB 5 ASTTL 5L (55T 5 w5 5 s Slacs 512l 5

&Ll
Abou Kamar, M., Albadry, O. M., Sheikhelsouk, S., Ali Al-Abyadh, M. H., & Alsetoohy, O. (2023). Dynamic
Capabilities Influence on the Operational Performance of Hotel Food Supply Chains: A Mediation-Moderation
Model. Sustainability, 15(18), 13562. https://doi.org/10.3390/s5u151813562
Aghdam, S. G., Nikabadi, M. S., & Ebrahimi, S. A. (2019). The impact of R&D strategies on the performance of new
product development with emphasis on the role of R&D team performance (case study: Hooshmand Sazeh Arvin Ara
Corporation). International ~ Journal of Management and Enterprise  Development, 18(3), 189-204.
DOI:10.1504/1IMED.2019.10021372
Ahlfanger, M., & Leker, J. (2021). Resolving the Open Innovation Paradox: A Dynamic Capabilities Perspective.
In ISPIM Conference Proceedings (pp. 1-31). The International Society for Professional Innovation Management
(ISPIM).
Beirami, M. H., Khashei, V., Ebrahimi, M., & Haghighi, M. (2024). Dynamic Capabilities and Firm Growth: A
framework-based systematic literature review. Journal of Business Management. [in Persian[
Bogers, M., Chesbrough, H., Heaton, S., & Teece, D. J. (2019). Strategic management of open innovation: A dynamic
capabilities perspective. California Management Review, 62(1), 77-94. DOI:10.1177/0008125619885150
Brunswicker, S., & Ehrenmann, F. (2013). Managing open innovation in SMEs: A good practice example of a German
software firm. International Journal of Industrial Engineering and Management, 4(1), 33-41. DOI:10.24867/1JIEM-
2013-1-105
Chabbouh, H., & Boujelbene, Y. (2023). Open innovation, dynamic organizational capacities and innovation
performance in SMEs: Empirical evidence in the Tunisian manufacturing industry. The International Journal of
Entrepreneurship and Innovation, 24(3), 178-190. DOI: 10.1177/14657503211066014
Chesbrough, H. (2006). Open innovation: Researching a new paradigm. Oxford University Press google schola, 2, 15-
25.
Chesbrough, H., Heaton, S., & Mei, L. (2021). Open innovation with Chinese characteristics: a dynamic capabilities
perspective. R&D Management, 51(3), 247-259. DOI:10.1111/radm.12438
Cruz-Cazares, C., Bayona-Saez, C., & Garcia-Marco, T. (2013). Make, buy or both? R&D strategy selection. Journal of
Engineering and Technology Management, 30(3), 227-245. DOI:10.1016/j.jengtecman.2013.05.001
Fainshtein, E., Chkoniya, V., Fiore, M. et al. An innovation potential and organizational performance: an integrative
role of company’s dynamic capabilities. Agric Econ 12, 41 (2024). https://doi.org/10.1186/s40100-024-00334-6
Ferreira, J., & Coelho, A. (2020). Dynamic capabilities, innovation and branding capabilities and their impact on
competitive advantage and SME's performance in Portugal: the moderating effects of entrepreneurial
orientation. International Journal of Innovation Science, 12(3), 255-286.doi.org/10.1108/1J1S-10-2018-0108
Frankort, H. T. (2016). When does knowledge acquisition in R&D alliances increase new product development? The
moderating roles of technological relatedness and product-market competition. Research Policy, 45(1), 291-302.
DOI:10.1016/j.respol.2015.10.007
Garcia Martinez, M., Lazzarotti, V., Manzini, R., & Sanchez Garcia, M. (2014). Open innovation strategies in the food
and drink industry: determinants and impact on innovation performance. International Journal of Technology
Management 23, 66(2-3), 212-242. DOI:10.1504/1JTM.2014.064588
Gruchmann, T., Timmer, V., Gold, S., & Geliner, C. (2021). Dynamic capabilities for sustainable change in the food
processing industry: A multilevel perspective. Journal of Cleaner Production, 311, 127534,
H. Karimifard, "Strategic alliances; A way to strengthen small and medium enterprises," Tadbir, vol. 213, p. 2010, 16-
22. [in Persian[
Hakaki, A., Nikabadi, M. S., & Heidarloo, M. A. (2021). An optimized model for open innovation success in
manufacturing SMES. RAIRO-Operations Research, 55(6), 3339-3357. https://doi.org/10.1051/r0/2021161
Hakaki, A., Shafiei Nikabadi, M., & Bidkham, M. (2021). Provide a multilevel structural model for the successful
implementation of open innovation. Innovation Management in Defensive Organizations, 4(1), 79-106. [in Persian[
Hutton, S., Demir, R., & Eldridge, S. (2021). How does open innovation contribute to the firm's dynamic
capabilities?. Technovation, 106, 102288. doi.org/10.1016/j.technovation.2021.102288
Iglesias-Sanchez, P. P., Lopez-Delgado, P., Correia, M. B., & Jambrino-Maldonado, C. (2020). How do external
openness and R&D activity influence open innovation management and the potential contribution of social media in the
tourism and hospitality industry?. Information Technology & Tourism, 22(2), 297-323. DOI:10.1007/s40558-019-
00165-y
Jia, H. J.,, Zhuang, Z. Y., Xie, Y. X., Wang, Y. X., & Wu, S. Y. (2023). Research on dynamic capability and enterprise
open innovation. Sustainability, 15(2), 1234. https://doi.org/10.3390/su15021234


https://doi.org/10.3390/su151813562
http://dx.doi.org/10.1504/IJMED.2019.10021372
http://dx.doi.org/10.1177/0008125619885150
http://dx.doi.org/10.24867/IJIEM-2013-1-105
http://dx.doi.org/10.24867/IJIEM-2013-1-105
http://dx.doi.org/10.1111/radm.12438
http://dx.doi.org/10.1016/j.jengtecman.2013.05.001
https://doi.org/10.1186/s40100-024-00334-6
http://dx.doi.org/10.1016/j.respol.2015.10.007
http://dx.doi.org/10.1504/IJTM.2014.064588
https://doi.org/10.1051/ro/2021161
https://link.springer.com/article/10.1007/s40558-019-00165-y
https://link.springer.com/article/10.1007/s40558-019-00165-y
https://doi.org/10.3390/su15021234

VECE b P o ledis 63ty ke Dlallas 144

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Latifian, M., Keramati, M. A., & Tavakkoli-Moghaddam, R. (2022). Assessing Research and development strategies
with customer satisfaction (A case study on automotive battery industries). Consumer Behavior Studies Journal, 9 (1),
182-206. [in Persian[

Lin, C., & Tsai, H. L. (2016). Achieving a firm’s competitive advantage through dynamic capability. Baltic Journal of
Management, 11(3), 260-285. DOI:10.1108/BJM-11-2015-0224

Mazzucchelli, A., Chierici, R., Abbate, T., & Fontana, S. (2019). Exploring the microfoundations of innovation
capabilities. Evidence from a cross-border R&D partnership. Technological Forecasting and Social Change, 146, 242-
252. DOI: 10.1016/j.techfore.2019.06.003

Mohammad Shafiee, M., & Arman, A. (2024). Identifying and Prioritizing Open Innovation Factors in Gaining a
Competitive Advantage in the Home Appliance Industry. Journal of Business Management.
d0i:10.22059/jibm.2024.371228.4741 [in Persian[

Mostafiz, M. I., Ahmed, F. U., & Hughes, P. (2022). Open innovation pathway to firm performance: the role of dynamic
marketing capability in Malaysian entrepreneurial firms. International Journal of Entrepreneurial Behavior & Research.
https://doi.org/10.1108/IJEBR-02-2022-0206

Naghizadeh, M., Seydnaghavi, M. A., & Ehsani, R. (2013). The Effects of Dynamic Capabilities on Product Innovation
Capability in Iranian Pharmaceutical Firms. Innovation Management Journal, 2(3), 27-51. [in Persian[

Neely, A., & Hii, J. (1998). Innovation and business performance: a literature review. The Judge Institute of Management
Studies, University of Cambridge, 1, 57.

Nurani Kutenaee, M., Rezaei Dolatabadi, H., & Mohammad Shafiee, M. (2021). Modeling the Competitiveness of a
Store Brand based on the pattern of Environmental Estimuli in Chain Stores: A mixed approach. Management Research
in Iran, 25(2), 151-182 [in Persian[

Paiva, T., Ribeiro, M., & Coutinho, P. (2020). R&D collaboration, competitiveness development, and open innovation
in R&D. Journal of Open Innovation: Technology, Market, and Complexity, 6(4), 116. DOI:10.3390/joitmc6040116
Park, J. H. (2018). Open innovation of small and medium-sized enterprises and innovation efficiency. Asian Journal of
Technology Innovation, 26(2), 115-145. DOI:10.1080/19761597.2018.1496796

Pihlajamaa, M. (2023). What does it mean to be open? A typology of inbound open innovation strategies and their
dynamic capability requirements. Innovation, 25(1), 1-24. https://doi.org/10.1080/14479338.2021.1907192
Pilav-Veli¢, A., & Marjanovic, O. (2016). Integrating open innovation and business process innovation: Insights from a
large-scale  study  on a transition economy. Information & Management, 53(3), 398-408.
doi.org/10.1016/j.im.2015.12.004

Porter, M. E., Ketels, C., & Delgado, M. (2007). The microeconomic foundations of prosperity: findings from the
business competitiveness index. The global competitiveness report, 2008, 51-81.

Priyono A, Hidayat A. Dynamic Capabilities for Open Innovation: A Typology of Pathways toward Aligning Resources,
Strategies and Capabilities. Journal of Open Innovation: Technology, Market, and Complexity. 2022; 8(4):206.
https://doi.org/10.3390/joitmc8040206

Pundziene, A., Nikou, S., & Bouwman, H. (2022). The nexus between dynamic capabilities and competitive firm
performance: the mediating role of open innovation. European Journal of Innovation Management, 25(6), 152-177.
https://doi.org/10.1108/EJIM-09-2020-

Schroll, A., & Mild, A. (2012). A critical review of empirical research on open innovation adoption. Journal fir
Betriebswirtschaft, 62, 85-118. DOI:10.1007/s11301-012-0084-7

Segarra-Ciprés, M., Roca-Puig, V., & Bou-Llusar, J. C. (2014). External knowledge acquisition and innovation output:
an analysis of the moderating effect of internal knowledge transfer. Knowledge Management Research &
Practice, 12(2), 203-214. DOI:10.1057/kmrp.2012.55

Seifollahi, N., Shafiei Nikabadi, M., Mohajer, S., Beigi Firoozi, A., & Karim, M. H. (2019). The impact of open
innovation on new product development performance with emphasis on knowledge acquisition capacity. Public
Management Researches, 12(44), 55-78. [in Persian[

Seyed Kalali, N., & Heydari, E. (2021). Identifying the Factors that Affect Innovation Adopting the Dynamic
Capabilities and Strategic Entrepreneurship Perspectives. Interdisciplinary Studies on Strategic Knowledge, 5(17), 227-
256. [in Persian[

Shafiei Nikabadi, M., & Roohi, S. (2019). The Impact of Learning Orientation on New Product Development
Performance with the Mediating Role of Open Innovation. Quarterly journal of Industrial Technology
Development, 17(37), 59-76. [in Persian[

Shakeri, A., & Eyvazzadeh, E. (2020). Investigating the Effect of Open Innovation on Economic and Sustainability
Innovation Performance in MAPNA Group Research and Development Units. [in Persian[

Stanko, M. A., Fisher, G. J., & Bogers, M. (2017). Virtual issue editorial: Under the wide umbrella of open

innovation. Journal of Product Innovation Management, 34(4), 543-558. doi.org/10.1111/jpim.12392


http://dx.doi.org/10.1108/BJM-11-2015-0224
https://econpapers.repec.org/scripts/redir.pf?u=https%3A%2F%2Fdoi.org%2F10.1016%252Fj.techfore.2019.06.003;h=repec:eee:tefoso:v:146:y:2019:i:c:p:242-252
https://doi.org/10.1108/IJEBR-02-2022-0206
http://dx.doi.org/10.3390/joitmc6040116
http://dx.doi.org/10.1080/19761597.2018.1496796
https://doi.org/10.3390/joitmc8040206
https://doi.org/10.1108/EJIM-09-2020-
http://dx.doi.org/10.1007/s11301-012-0084-7
http://dx.doi.org/10.1057/kmrp.2012.55
https://doi.org/10.1111/jpim.12392

44,

45.

46.

47,

48.

49.

OSan 5 )&y drabe /518 58 b gy SCbB 5 ASTTL 5L (55T 5 w5 5 s Slacs 512l 5

Suh, Y., & Kim, M. S. (2012). Effects of SME -collaboration on R&D in the service sector in open
innovation. Innovation, 14(3), 349-362. DOI:10.5172/impp.2012.1124

Teece, D. J. (2014). The foundations of enterprise performance: Dynamic and ordinary capabilities in an (economic)
theory of firms. Academy of management perspectives, 28(4), 328-352. doi.org/10.5465/amp.2013.0116

Teirlinck, P., & Spithoven, A. (2013). Formal R&D management and strategic decision making in small firms in
knowledge-intensive business services. R&D Management, 43(1), 37-51.doi.org/10.1111/j.1467-9310.2012.00701.x
VU, Hieu Minh. 2020. 'A review of dynamic capabilities, innovation capabilities, entrepreneurial capabilities and their
consequences', The Journal of Asian Finance, Economics, and Business, 7: 485-94.

West, J., & Bogers, M. (2014). Leveraging external sources of innovation: A review of research on open
innovation. Journal of product innovation management, 31(4), 814-831. doi.org/10.1111/jpim.12125

Zhou, X., Shan, M., & Li, J. (2018). R&D strategy and innovation performance: the role of standardization. Technology
Analysis & Strategic Management, 30(7), 778-792. doi.org/10.1080/09537325.2017.1378319


http://dx.doi.org/10.5172/impp.2012.1124
https://psycnet.apa.org/doi/10.5465/amp.2013.0116
https://doi.org/10.1111/j.1467-9310.2012.00701.x
https://doi.org/10.1111/jpim.12125

	J. Strateg. Manag. Stud. Vol. 16, No. 63, Fall 2025, PP: 179-200          ISSN (Print): 2228-6853 (Online): 2676-6744

