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Abstract

Identifying the key factors affecting the process of technology transfer is one
of the most important prerequisites of this process. The lack of comprehensive
research in the area of technology transfer within automotive powertrain sector
mptivated the researchers to focus on this study. Hence, the purpose of this
research was to identify and analyze the key factors affecting the technology
transfer process and determine the existing gaps in the car powertrains in lIran
Khodro Industrial Group. The statistical population of the study consisted of ten
experts for the Delphi phase and 93 automotive powertrains specialists for the
statistical analysis phase. This research utilized interviews and open-ended
guestionnaires as the data collection instruments. The research method was
Delphi and the statistical analysis was conducted using SPSS software,
specifically through exploratory factor analysis. In this research,after identifying
the factors and the gap between the current and desired situations, the
researchers analyzed and determined the relationship between them.The KMO,
Bartlett, r test values as well as the sharing indices showed the correlation
between the variables with a sufficient degree of validity.The results indicated
that if Iran Khodro wants to reduce the 19 identified gaps,it should pay special
attention to three key factors of trans-organizational participation, infrastructure,
awareness and knowledge. Additionally, it was found that identified nine gaps
can_be reduced throiugh planning and focus on the trans-organizational
participation factor, five %aps can be addressed by planning and prioritizing the
infrastructure factor, and five other identified gaps can be mitigated by planning
and emphasizing the awareness and knowledge factor.
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1.Introduction

Iran's automotive industry has entered new challenges based on
national macro policies by starting the process of self-sufficiency and
technology transfer in different sectors. Thereby, the identification and
analysis of factors affecting the process of technology transfer in the
automotive industry is one of the most important needs of this industry.
Due to the importance and unique role of technology in the design and
construction of powertrains in the automotive industry, the identification
and analysis of these factors seem to be necessary so that we can identify
the factors affecting the technology transfer process and better examine
the gap between the current and desired situation. In this regard, the
present research was conducted with the aim of identifying and analyzing
the factors affecting the technology transfer process and determining the
existing gaps in the driving forces of the automobile in Iran Khodro
Industrial Group.

2. Literature review

As expected, technology is considered one of the most important
elements of power and wealth (political economy) in today's world. For
this purpose, Nouri et al. (2020), in seven selected countries, including
Germany, Japan, China, South Korea, United Arab Emirates, India, and
Turkey identified effective factors in technology transfer using
qualitative content analysis. In addition, the role of the government in
technology transfer was discussed and the experts and elites of the
countries were introduced as the main trustees of technology transfer. In
another research, Jung Suk Lee et al., (2023), examined the key enabling
technologies for the smart factory in the automotive industry. In this
paper, research was conducted on the cellular manufacturing system and
five key technologies for smart manufacturing in the automobile industry
were identified. Digital twins, additive manufacturing, artificial
intelligence-based monitoring and inspection, human-robot collaboration,
and advanced supply chain and logistics were selected and described
with status and applications. In addition, a five-level framework for a
smart car factory was proposed based on the essential keywords of each
technology trend.
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3. Methodology

This research is practical regarding the result and exploratory and
descriptive considering its goal because on the one hand, it determines
the existence or non-existence of the phenomenon, and on the other hand,
there is a need to describe and interpret the relationships between the
phenomena. In terms of data collection procedure, it is a survey, that is, it
depends on the opinions of the experts and specialists, and regarding the
type of data, it is qualitative. The statistical population of the research for
the Delphi section includes ten experts, comprising the current and
former managers of the engine and gearbox units of the country's
automotive industry with at least five years of useful work experience in
vehicle propulsion, and for the analysis section using SPSS software,
based on the recommendation of the mentioned ten experts, 93 specialists
and experts in car powertrains were selected from Iran Khodro Industrial
Group.

In this research, the method used was descriptive and applied in which
an open and Delphi questionnaire was used to identify the factors
affecting the technology transfer process and to determine the technology
gaps in the vehicle's powertrains. Since the number of factors and gaps
was relatively large, the exploratory factor analysis was used based on
the recommendation of two statisticions. Exploratory factor analysis is
one of the data clustering methods in the field of data mining. In
management studies, this technique is used to identify the underlying
factors of a set of questions. Among the most important applications of
this method is data reduction or structure identification. In addition, in
exploratory factor analysis, the minimum number of factors is used to
obtain the common variance between a set of parts.

In the present research, since the number of factors and gaps identified
was relatively large (16 factors and 20 gaps) and the examination of the
relationship between them was also a complex matter, using the factor
analysis method in order to reduce the data could be a suitable method to
analyze the data. Finally, SPSS software and exploratory factor analysis
method were employed to analyze the identified factors and determine
gap between the current and desired situation in driving forces.
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4. Result

After holding a briefing meeting with ten experts of the country's
automotive industry, 35 sub-factors were determined as the effective
factors on the process of technology transfer in vehicle powertrains
through interviews and considering the opinions of the mentioned
experts. Also, the initial list of the gaps between the existing and
desirable status in the driving forces of the car were prepared. Then, after
conducting three rounds of Delphi with the mentioned experts, we
achieved 16 factors and 20 identified gaps. Finally, the data collection
and analysis of these factors were done using SPSS software.

The first hidden factor of this part of the research was related to the
variables such as political, economic, cultural and social; so,
infrastructure is the best option to name the first hidden factor of this
research. The second hidden factor was related to the variables such as
research and development, business development and foreign investment,
joint cooperation and creativity and innovation; so, extra-organizational
participation is the most appropriate option to name the second hidden
factor of this research .The third hidden factor of this part of the research
was related to the variables such as mission and vision, short-term plans,
medium-term plans and long-term plans; therefore, the mission and goals
are the most suitable option for naming the third hidden factor of this
research. The fourth hidden factor was related to the variables such as
education, research, data analysis, creation and application of knowledge;
so, awareness and knowledge is the most appropriate option to name the
fourth hidden factor of this research.

The first hidden factor of the identified gaps of the research is related
to the variables such as not using car electrification technology, engine
power, not using turbo charging technology, not using hybridization
technology and not using direct fuel injection technology; so, the nature
of the first hidden factor of this research is research type .The second
hidden factor of this part of the research is related to variables such as
engine durability, increase in fuel injection pressure, engine emissions,
fuel consumption and torque loss when changing gears in the gearbox;
therefore, the nature of the second hidden factor of this research is
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research and development type. The third hidden factor of this part of the
research was related to the variables such as gearbox vibration, gearbox
durability, axle durability, engine sound and gearbox sound; hence, the
nature of the third hidden factor of this research is investment and
economic. The fourth hidden factor of this part of the research was
related to variables such as adjusting the road effect, reducing the turning
circle, steering of the axle and proper power transmission of the axle; s,0
the nature of the fourth hidden factor of this research is creative and
innovative decisions.

Gearbox leakage was the last variable out of 20 variables identified by
the experts, which had nothing to do with the four hidden factors
identified in this research. The experts acknowledged that the most
influential factor in the occurrence of these problems is operator error,
which can be studied in other researches.

5. Discussion

The results of this research showed that 16 identified factors are
related to hidden factors such as infrastructure, extra-organizational
participation, mission and goals, awareness and knowledge, and that if
Iran Khodro Company wants to eliminate or reduce nine identified gaps
in the driving forces of the car including adjusting the road effect,
reducing the curves of the roads, steering of the axle, proper power
transmission of the axle, engine durability, increase in fuel injection
pressure, engine emissions, fuel consumption and torque loss when
changing gear in the gearbox, it should only focus on intra-organizational
cooperation. Additionally, the reduction of five other gaps including
gearbox vibration, gearbox durability, axle durability, engine noise and
gearbox noise requires special attention to the infrastructure factor.
Moreover, the other five gaps of this research include not using car
electrification technology, engine power, non-use of Turbo charging
technology, non-use of hybridization technology and non-use of direct
fuel injection technology can be reduced by paying attention to the factor
of awareness and knowledge. Since the correct determination of factors
affecting the process of technology transfer in car powertrains is a very
important and effective factor in the position of the country's automotive
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industry, it is recommended that this research be conducted at the
national level. In addition, the aforementioned research can be
implemented in all automotive groups. It can also be applied in light,
heavy and motorcycle construction. Finally, as a suggestion for further
research, we can refer to a more in-depth and specific analysis for each of
the four hidden factors identified in this research and the formulation of
guidelines for the standardization of this process.

(YA)



Oy 5an 90315 Cawgd bl il weis] 8 1 350 Jolge Jalodi o oplwlidd

10.71737/IJPM.2025.1201769 ((rig 32 W)

95395 & ye glgB 13 £58eiS JUET Wiylyd p pi5e Jolge Jao g L wlic
(95995 ol ! Gz 89,5 :anlllas 3,50)

Tyl Loy & ilaie seagie & L3l ol ol o3l Cusgd mealyl
(VEY/-YIVY 2 olog (o pde=VE =¥/ A/YR cdly o)

CRVCCS

O sl (oo 2zl d cnl ol iy et | a5 JUasl anly 5 5e Jelse (olulis
ol sl & s b uily Gl 1) Bl 9398 &S om0 (SI5B )3 (5l Jlaml Ao 53 gy pls]
O 9 3PS JUl anl8 p 5e Jelge Jlod g (plulid (imgh cul plos I Bum 2559 plosal 3uio0
Oi il 3 )l anely w35y 5995 Gl (ixko 09,5 13 936 &S e gl )3 d2p0 sl SIS
o 9 WS me sl ks calo sl L8 AT (glel Lls i sl g o5 8 Y i
b )bl Jolowi g 0392 (A 3a05 () S 5yl p0 500 jb Aol p g abas I I Ghaggy cul ol
ol S ey cptmgls ol )3 el oud plonl (Bl Jele oo gy 4 SPSS I3l o5 5l el
plie ad Al LT o bLS)| s g s 4 Cos cogllae g dg2ge Camdy o SIS 5 Jelse
Sl ey 5l g s bajite i (Stner | ol S1dl slaadls Grizmen 5 e cliyly KMO el
Iy aSyoee (slgd o onds olwld BIKE VA wlgsy gy lpl ST 0k lis obls Wbl o Hlyesy SK
ke oy a5 i 5 (AT sl (Slosluls S lae Jolo ¥ bl o dn> GialS | e
b oss lolid QIS 8 o ilojlolp 8 Lo ale & 5500 dg 5 (50 Aoy b ok _olulis IS5 &
P9 429 g S weln b )S00 0ad olulid SIS B g cdlupj Jole 4 (3905 4295 9 52y 4ol
Sl o il BB 1l 5 2l Jule o,

(E9)55 B ¢ dnngs g 550 ((555)eiSS JUi] 1 gudS saojlg

doostzadeh@samfar.ir 4! « cymsg, (oMl o151 olKtils cymgy doly ¢ (59655 o o 09,5 (6,53 (somuails )
t0l0ie@Srbiau.ac.ir( Jgguwe o) olpl « ol ool o151 ol8tils cclisios pgle oy ¢ ixiuo o 09,5 Sl . ¥
manteghi@Uut.ac.ir ol « ol sl Sllo ixio oEiils qulio awtize 09,8 Hluish . ¥

radfar@gmail.com .l ¢ s oMl 3131 o8l ccolisios pole oty o c59l9:S5 oo 09,5 kil . ¥


mailto:toloie@srbiau.ac.ir
mailto:manteghi@ut.ac.ir
mailto:radfar@gmail.com

VYW o0 VE € g VY by ¢ ) o,lead V4 0,9 629 0.0 S ke
I

Aoddo

)5S 1 gyl > golatl Syme (laygise 1 Lid 5 (ilw 508 mluo 0jgyl
oo o sl ol i o s s i) 0y 5 45 Cal 0k olb s )53
Ol 2l Ve amy Sl (Saisle (i3 )3 (o (M slacuslew bl p olnl Silog et @luo
oy ol 2) il slotsn o (GleSS Sl g iS5 an)h 5l dalsy o glo
09.'5 b ausis amd 90 3l b cuvlw opl sliwly o Lol 9 999> Ql)i] Miles Sy sy S b
ol WX 9 JAL J)lﬂ )L.m) 395 FUERY Wbﬁ I) ‘_,’.’Ltb ‘le

Crl Gl Gl )l (oguome dlold pow ez g 4Byl (sl )9S (slaslgiSS
03551 5 alBy Ll B 51 (WWASS e sl iyl da i Sy (g5)piS5 Uil calols
g xSy elal 1) 098 slacllad & adly ol ) 1oygtS g g lejl 1 6ok di
OlF o diej ol 3 Jloinl ogill slaille (g yage Sl S S oo SU5PPSS sl siolys
ol [)Sed cladllas (VN5 S 4 ¥ Lol 83) 28 o)Ll (g3l ml  Clles ‘6)9193 L
caS b Jelie oy coles iyl (gy0lnd Wil (o98 lyjhe a5 sladlaidl a5 cuul o3l
g cimog 5V (6y5l5 3 St b Sl B buwg 5 5> bles 5 simd e @) ] YL
4 SySedy Ol ol e pgld L JEDI Lsly ol ;oYM ollSen 5 Tgikyg))
i (Y'\Y’f‘.ﬁb;i 9 U);L) Caml Mb 6)5'.25 d)'.w ) u» cuL.w.ﬂ )2 oAJ).fs L;)Uy
bid 3 Lilojlo (sl diadyl @ie S5 lgie 4]y (69l s e 0o ()lai dindn Mg
b oVgame )l Gk 5l 1B) Coje cuS 5 e laolin b )5l ey 4
g Al Colps o (YeV el 905 (&) 55 Ll 3 s 5 Jad obytie 4 Lis Closs
2 lp ol dmg Gl iy wbp onizmen g S50 9 LIS Copde 5 gyl 5l canlie S
5 (VY coan o7 J (03 o) 0352 (63908 )0 s o (2> g (ol o 42 oo 457 Slojles
Ol % 9995 &Sy (158 5> (59055 Jaml anl)d 53 Wl & sl (63,190 dlen 5l Spgps ()
Dgub d>g5

1. Arabi

2. D. Cetindamar et al

3. Urbano et al

4. Nguyen and Aaoyama
5.J.Tidd and Bessant
6.John D Lee et al



Oy 5an 90315 Cawgd bl il weis] 8 1 350 Jolge Jalodi o oplwlidd

48315 3929 Ayl Mgi slo (6)5L (gl o3l I sled 43S (Gilwg e Canio
S )3ld (silw o3l diils Slog)des o Sl askd (SlaolSy 5l By ol 5k 4 dinej a5
fSan b HPS 8,5 s il o 43S 4 byyye talyd cpl o8 wlazsly |, Sl
oS 5 ololl joas el Banles ) b TAM 850 (31 jslie utiqe < 5d
Sy g (I jolie pwdine b (6)Sen b SSS S y8 udld o sbmen 9 (29>
@SS dler Sl pgize)S Jguil (g9 5 Lo (pudine dnwgi SLiS 15 ) L SCK
CS 75 S & bgrpe 3)90 Sy g (gilwaadad 0y gde (o dslad ) bgyje 3)90 95 o i
S 0391 )9S Gilugydsd Soi lels I (o bgye w2 3)90 o g (swdine 9 (ST
155 sl (63l sl o3ly o b S0l il oo i Sl bglad (gl ] (Sen
v | 13 (2 ayglis JUml pel > gnio Sl cpl Cudbye g ) anil |y aidpiy
(OYAY () Ka ¢ (635958 o518) ol 0392 g conS o )3 g

sy ile 965 slo GiSe plo Cuwd 4 Sy B 0 (gFIeSS s o9 Y
sl ams dix (b )3 5l 0)50 (GoliSS (ol pae (B)b 5l 5 g wrd e Ol
S )l Coghgl Mt J1 (S (ST e 1SS ¢ y9590) 45 e (S1g8 ol g (b sl
@lio > Jlaal Vb woe dox 1 63)l9e 5 e ol il (o0 p3l> Jb 53 598 (5lg)395
et g dnals )3 Gy bame SRV lie 3 e (glgd 58T dawlyy 5 (gjlogyres
ey Cligis olul 9,395 45 e (lg8 5> (sTeleisS JUl aige )3 imgly plowl s
18 > 5SS Jl anlyd S50 Jelge (Lol Jls & Jimggy cnl > e U ad el
3o & ol ol el ol )3 Lo (ol Bam il 953 ol (ixio 09,5 13 9995 &5 e
(ST (rSeysS 590) 9099 &5 o (15 3 (S350 JUiml wuld o 3o Jelge olulid
wales P8l gl il 4y s

el 5 Llojls (sl Loguas (655)giSS JUaml AT 8 L ol 905 g Cunenl 4 255
dnogi > SIS Jnl anld cuiye belos g lge (Jolie dady) o)y drwgi Jlo
JUsl (IS polay 0 el (o wnld ool g Lolejl olGla 5 coenl @ iy I Gl «(Snto
ol otz p SleMbl &y uytod Jl oS Bl Gl b o 25 o aS (gl 4 (55eiSS
(V¥ T ogSslo) los o ol 355 A )3 g b gl ol el Cudige yobo 4y g 30 o0 S5

1 . Khatami Firouzabadi et al
2 . Maskus

(™)



VYW o0 VE € g VY by ¢ ) o,lead V4 0,9 629 0.0 S ke
I

oo (g e 4 i ) (WAP) Sen 5 S ggbge (nl cuenl L
Jusl bypie (oisu gl Jae jl oslatal b plpl (485 (pobe dnwg 3 (5iss JUaml ot
Ayl 50 (5yold Jml Jolse ol 5l a8 o flis imeh opl sl adl .l aslyy (gy4ld
5 cole G o glolne 25 o 3l g 0,15 U8 aglgl VL o Jlis] padge i cpole
S ol cnl 3855 e 3 Glojlo (25 Lly cpl )3 )0 1y Caglyl ity (Sajd ()3
Oy ST L ptimgly ) (VoVF)T L en 5 18 ol (e 1 g 035 (6390 5 ok
JEl by gl laShy oo e @xpS b bdye Jelge oS Jed sloglejle
Tobe 6y5k8 Jl gl o5y cunSiS b oo 53 Jhe Jolse plsie ] )5 Jured plojle
Sl S

Olojle (utign 9 (2l 2l (sla giailys (B8 5l Wl S Jerend sl lojle 2 o)
2 s x5 ool oy > (VA Ker 5T L3g )5 Al (e 53 392 JBL
x5 ol jme Glyie @]y (wdine g (2Ll (lagsialy dawg p a8 B Cuio
gaw 05 dljly asily ()ld o8y Gl cd )b (Bl |l el )18 g
2 ks Jaml ofgy S sl b Culige 3 J Lol Jalse i 4 0,8 gl
(VA ohen g Toolj (&) il &S )15 a2 g5)50 b imghy (S

)5 )5 ol Rimggy adllae 3)90 & (GGliSS JWI 1 )3 e 350 SIS0 (So
2 sl 0ad L)L (WAP Lo 5 e bausgs a5 0350 (598 bl g Slojlo Sim b
2 Sl 9 38ae Sl iy bl 2 busgio § Soo8 (A5 1oyl S dangs alio ]
S95 2 86 ot o Casl G} (Sl Gaios slo 4Bl g S )15 adlllan 250 «(5)5li8
sl G983 ,8Mas 5 Jame 3,Shos «5 )15 3 )Sos & bgrpe i s o)y oS dnsgs

576l o wrlpl yge Jl ghe > el oy G g Cueal 4 g L
2Ol o (SoulSo cubl g Ml (6)gls cubls 3B Rdeg s (WAY) ) Sen
Gyl el o5 ob i b asl sl )8 adllas dyge 1) Lis Jaaste drwgy 3 Sles

U ad cel ol cpl Oygps g (o0 Dl Jpamme dawg 3,Sles iul8l Coge CleMbl

. Taleghani et al

. Taghva et al

. Nilforoushan et al

. Naghi zadeh et al

. Moghassem et al

. EbrahimPour Azbari et al

A AN W N~

(*7)



Oy 5an 90315 Cawgd bl il weis] 8 1 350 Jolge Jalodi o oplwlidd

o slad & dag b gyls Janl Jue G ogs Sldllas jd VW) Ken g Y5k e
Copdo sly (5y5ld 05 S Syl S o bawg Wl o Jdo cpl Aipd drwg |y (g35gul
8 595555 J5) | psllan o & oy (6ot (pad 395 olizal J) 12),8 35ge
ol B lgie & dawgi 5 aiod dgie 4y 0 Cuenl g cunlio Slojle Jldle ] £audse
293 0350 (gl o

Lwly cpl 50 g asly (595 sl anld o ol w5l cuwlio Slojle jksle sbx]
Colio ) )l 3 5y asldl (et Jho (S )3 (VYA S0 5 T3t s
ot o ol ol L Sl Gtmgh (gl (il dd gl widges wll |y olpl el
Sl bigel B 4 ol G o 3 (5) 5 (5yld il B s (sl gl
Sl 4 4o b aaldl ) sl dnng g GaiS Cole 50 g )l gy adiye Slojl kb
2 Ot 5"l gk JHl il (s ol 9 ol (6o i i
o CallB 5 gyl oy syl JEl (glo i ) (S5 o a5 ol lis gl ol 415 aalllas
Al ailygles 5,Shee o (gyoline il Slojlo

Ol 45 & Camdjlge Sl )Se> (S eaimd Jml cd )l 5 gpskd 0k pS Gl cud il
wlasbal Jl oy o ygld JWI 6)9 oy 9 2l Glie GRIF jobate 4 b Jile
Oed iz I By a8 gl dade wged odlaiwl 30 lojle din b gd e ailjalid Gl
o3yl ool 3 syl ol ol dlio 5 b cutlbly |y (VAY)eo,Kan ¢ V155 i
V-] )‘).9 axJlleo dy90 )54.“5 Lﬁ)l'“’ﬁ)bP Caxuo )y l) UT alise .)l:ul » ).’§A J-‘"}; 9 4)‘)9L9
025 Sl b oSl (L8 (pages 425 9 ) Wl )8 wle bl oS 2p il S b
Slegdge ol il diljglis Soplal glaslol o 5] calas SIS elge
@l ohSangh 5l o)l a5 1p3] &S Cunl (63)lge alox I 5l waiar 9 5L )oly goren
sl it 5l iz U (sygls (sl o8 a5 s S1ytl 5,5 (ela Loy ot
Oliwl i dalllae & o s )3 (VVY) ) Ken g 7 g g doll j3 sy, (g)olid

1. Jupriyanto et al

2. Mosleh shirazi et al

3. Akbari et al

4. Jafar Nejad et al

5. Veronica Scuotto

6 . Vincenzo Carvello et al

(*%)



VYW o0 VE € g VY by ¢ ) o,lead V4 0,9 629 0.0 S ke
I

5235 o ) (gl aalllan 1S5 (gpglg (sl aegS] o G LIS Gl 4 b G
g SHp S, e cSHlie o Lub Pl Lol glse Guiss cpl jd dged pladl
ogMe s plolis 1S s alyllasl ) gils pac g @l pands 3 GollaS pae m ool bl
Gl o Ol 6 Sod (glbisly by 5l e 45 Shosd plulis loceslal conl
Wil gl bl (gilear )by deaSis dbml B glagly s
ehgRyd 058 )5 edlitl 3)90 (Sl (Il Comly @)l S SS (iluSialon
gaw 3 e glacly Gipdy oaiS e Jelss S n (VI Sen o gl S0
S 3 ) il (Real ladi] B 4 oxie odliS s Jolge cnl 55 4l g <80
G 290 Slllae Sl Jobs gl dlie cpl 3 @in)S 35 5e8 Wgdoe iSu So S
oS (e Jolo i oyl S o 1) g slinpdl 9095 Ui > e QS Sge
15 G pivilan] (g 315 39 Wk (din SS oe Lololis |, €8 1 pdaw 5 (gjlucSisl
Ol S gl by a8 ob L uomed bt L Jaaswe (sl > @l g (550l I eolatul
OBy D) (St gl Jlite (Staly Geizpen g 018 e Jolos ol S Sy e
S A8 (o By Slajlo (55l lacll ol e blite (Stly adllas (| o)l
A3 ol |y lasye (o pde sladely g (6y9ld )il (Kenl slagSl

ool g sl slo oy (syslid 635)18 4 g Dl JIS,SE Jalge 5l S S
(W) ool g iso S5 (o 4 2,5 11,8 lglojlus dgi )50 1l oS 092 gl i
)8 5> (pgld Jl Swy 2Lyl 5 blite zo S35 53 6y5ls JUil @lge oS )
Caglgl Yl & ols LS guls cisly J18 )y 300 FMEA (o) L ) ol (85 sy
g olpl el o 858l (a8 lelid)lS g lodine (1 a4 byrpe o 4 S
b sl oo olpl cd o (liig s 38y 62926 2 ledl o (15 S b s> 58T
i) & Copmd (BB 53 55 (WWAV)T0)8 (6581 5 Jbns ggdse nl e Cuonl & a2g
plil Cmio 5w > Mg Jelos JS ()9 o0 p Clple I Jolb (GleisS e Il
Sy 03l Dgd Cute A8l by Sl Coge Wlg o Glplo & e o Ll bl (Wdges
)l Gl ailops (00 4y (S (38

1. Anzolin et al
2. Meibody and Hadi
3. Nejati and Akbarifard

(*¢)



Oy 5an 90315 Cawgd bl il weis] 8 1 350 Jolge Jalodi o oplwlidd

g ol o sl 03 g pglaw S ) (S Sledl lo wlop ome
ol ol sliol) )3 35,15 6yl JUl 5> (glodilS s S5 &S 0351 ] S e 5 (50,
3590 1y 598 JUanl il 2 sy (3l il b gy o (V4T +) Glasbe Sl ol
Jist tse 3l 1y b it 5 Colin QLS 4 60,8 asito bl 015 )13 )
g 3 )b syl JUml isopl p 1ysh el QS p oyl g sy (55l
2 olnl » 9 Cato )sld arug o Ak 5 e (YVY) e 5T e S0
Copde g (§y3kd dmgi (slaJse 3l b Lol cials )18 alllas 500 1y S )Le e ol
iy Jho Sl idged (2Ll 1) pole mgh )3 (el Jhe 9395 Canio > (S )Lie
iy 2ol e sl (lojls (Lol ¢ 8 3lie oyt STyl Julos g 55 4l A )le
b 6ygld dnng (il 0ol 5 dnng 5 o (5 )Kan clpl g o (I Lo g o
ol @l e (gl dngs 5 Sty iz g (il o3l g pLE3l gyl a0l g S
S i e ) 3liol &S ol L5 ol g gl (sla sl ¢ 415 i ol wge Jabos
sbaglojls > oddews (38 Gl (LUlF Slgi oo 9398 Corio by slacsyglid > ofug:
pilime (6y9li8 dmwg (cpl  ogde A8 dbml (W) Cuje 5 My dgne |y dawg g BudoS
S ol Caloy; e 6 b Cul (6598 ansg anld Jsb > (ol gk o (Sialen
S ol el 055 sl )3 1y oS | gy Slods g 2,018 ¢ b0l sl aSLy

sl b glojle B985 53 (2ljur W8 e (I Cuslw davly (3yecdss loges
5 llgnd B bug (RS ) dgie cul Wb gyl JU] ggsge 4 > Cuenl
o3y Wl )3 Cudbge S Jolge Guiw (l > w85 8 adlllas 3y50 (IYAV) ) S
A gy (5938 995 Caxino | ganlyd) (nio SLalKh )3 ab i Mg sl (5)glS il
Crl Cadbge by oyl sloodls qw)p g )9S 9395 Carivo Sl smled (sl (s
ol 18 iolesl 0yse (S b sla dld b (gl dunlie S ]y 05 (ol a8l o 05y

2 &S edg (d)lse 3l K (S Glple p b drwy Caslus (555 3)lae y 0gMe
balie cul > tcal 4S8 adllas 3500 (WA gpome 5 jppine bawgs 50> (odooly
G5 g O 4 s (ol G 69l JUil g oguad > @y Slpbd (ow)
395 sls «ldyly (o3l Cunlw &S 0l 03l LS g Cuwl 0ads Bl 0> pl sla Canliw

1. Amal F.Soliman

2. Zeinali et al

3. Khatami firouzabadi et al
4. Majid Pour and Mojiri

(Fo)



VYW o0 VE € g VY by ¢ ) o,lead V4 0,9 629 0.0 S ke
I

L Syiie )I8 Glojw b lojlo jI (S 0 sl 0db Wlplo bt drwgy Culow 4 1)
355 o 435 5 & il J5) (sl ) o plsie & sysbd sl s sle 5,
(V¥R)' ety (&5 ey (ol ) 0y plsl s gy Gogad pl )3 oY SIS iy 2k 0
o (3158 e 2 ) Syidie ) sadl)l)5 13 (6)5ls JUl b basye (ileS (B8 S 5
2 90303518 (s )90 Iy (ygeuce Joloo I osliial b 4S5 g (a9 0) o S oS
SISl Jobs o Lubll Site o555 03,00 sei b ki slagill coles
SBU aolsl )3 sl 0315 1,5 adllas )90 6391 Lial el s €555 5 s sl €5 55 Sy
Jsl cla jasls a5 asbl cand 4o ol 4 g 530 L3 addllae 3y90 1) oo (sli 3l p
(oloizl Gros la ille dise > (6ygld JU] Cuslew 3)90 53 (65 el slp (o0
laidl) @ g @8 polis nere I SIS 39y Sl &S psbolen ashl
o3 3 VoY )ohlen 57 sy58 polaie (e &) 298 00 gmime gyl Gloa 2 (Lol
lolid (5 Slgie oS gy 4 4S5 g Wb (e baodie Sl (g 85 o
OB g plaastie 5 €85 )15 Coudyee (5l Jaml o gy (i ol 2 opde S
3T S Sige b inghy 5 Hn s (s3lgiSS Jisl ol e plinys LS
13 D90 1y 9395 o ;> Siaign WSS (gl Sl (sulS (sl (g9l 8 VYY), o
ly eadS (559ld iy g b plosl Jokw aJgi piwaws dy50 )0 (Sliiod llio (pl jd widly HI,8
5 Oyl (55938 e (s (slaglien 0y Slulid 5065 Cuio jd Neddgr MJgi (gly
S g dbpty el 0;5) 5 by 5 pledl (o)l (g Sem ke ()l
2 u9>)l> S5 ‘LJ"‘ 2 09M$ MW TNy Lg.))g)lf dLCbc\.ob)J 9 Cumdg b 9 0D ol
$)9U8 o N9y Jl 9ps S Sl il 998 dedgr SN S Gl (aw
ol 004 dlggudin

1. Naghi zadeh

2.Nazeem Mustapha and Gerard Ralphs
3. Noori et al

4. Jongsuk Lee et al

)



Oy g 0315 Cawgd pudl

Ot (S 931 33 (559501 ) 0)lowd Jgua
Table number 1: A Review of Previous Researches

ety 31 e Jole o 5 pLslisd

oiRgF s a8l SR Oy Jlw OB Kt g 059>
Research Findings Research name Year Authors Area
&gl g ol sl ggusg0 Jole (5550 (e .
o ) &. e Mol e 1396 OKen 5 S
1) Caglyl it (S SiPeSS Jl izl
Jolos lgic a1y 8 Jugouss oylojles loslosle i AST
F O b el o) el S5 2014 syl
Sl by Cadbgo ) 5o 5 dres
9 Wb lpsialy aswg . L. A
_ ) B cio 3 69l xSk 2018 ohlSen g oLl &
kol ppme Olsis 4 iz 3%
lgie & oS el yd R
Oy 405 (gl o P . 3 c
L8 05,5 Gl b, 2018 S g 005 & e k]
. gbuﬁaﬁy)b‘_;\.ol‘)al,s 09 °):‘5 )'lg o g odlj & 39
- (@]
5 sl o b gyl ol g olojle Sin s
)ﬁ‘*“.)’ )9 ‘). »sls 239 s 3C 1398 lSn 5
b cute y3U ogy8 g Jgaze $9ld
SleMbl gyls culsls L
crge SleMbl g ylib cabls S92 B
} o Jyame dnugi 3 Sles 1397 oLSes 5 cpibse
Jyame dnugi 9 3Sdas o8l
RVES
Caslio Slojlu jdLu sl & dog b gysls Jawl Jae
T TREPTT T 2013 fen s sbps
dngi g B0 4 (2> Copon] S el iaio slad
09 baye ol Jislo e 3jsal 53 (58 p 5 (y9ld asLi 1397 9 S5ld gdeao
dnwgi 9 (32850 g (Gl e oS
3B b Cyapt asyold Ja! oy e gyald Sl ,ab
» e 09 «syskd J Au5)‘ SN S 1399 Sen s s8]
Byl (5)lslixe Slojle b cullils 5 (o)l g
55l a8 wolds cud )b alosl i)l colas <
7 Sl ol ) Y » o > 1397 olySon s d5 0 % g
By (B (ogee 428 lyold Sl D 8
(@2}
‘uclo.;}l dhn UAJI% S5 dLa: C,&L.:).i‘ S S
s ,. o 2020 oiSes 5 sy ©
Pyl Slye g (Lo (oolaidl ily STyl
s i a8l jd sl Jols s gST93 il 158,
Pt AP w12 DA 008 s 5 s
bolo )bl § Sy Soly sl
‘..\,'J"dlm..\iij)é'.}' Yolo L;lmc;b o..\ijS‘w”J,al
o o TITTT 2023 glisesy ol
Jypae (5598 ol (R
b Sy Coglgl oYL Sy 2y (59
2 by S 299 wf : 0 h 9& & 1396 olb g oo
Ololid)S' 5 plosige oas s s5ks Juas! "
oy Bl carge Ml o Shplo (G5SS oy Sl L5 ) S
Sy S .9"‘3»5{ ) 3995 50y SIS b)) 1397 N g S
355 Cuto Sl Sy o p lplo | Jol 2 %
ly b o )5 Colim SIS o siailys 3
) )v u)r»w;f ol oS xdxﬁ).d)». ?, ,w 2020 ek G L _}5 =
wils gy5ké Jis) syl o Jlasl il g
=)
. - I
2l obly oSl Copie 8y9ld drwgi oI
o 2Ulg o (S » 29 5 oSl (b 2022 e 5 b

dawgl 5 (52850 Dguky 9 0 CunsS

959> Caino

(*v)



YY-W.o. 2 VL€ Lt =YY (ol ) ol V4 090 B9 038 S o
R —

s 5 3158 Wl (g gl Jlis! 1 Caibge (1S Jolge 1307’ 3lljgd (o3l
0391 g S a3 5 (2B S (53l o3l sl 3 oS

b @hdyly (3Kl Cuslw

] . lledl oy g5l Jlaz! 1398 (s g e
ul)éLo N (e drwg wL:.w

s Jlisl b opilsd i T
S5 oy (36 Sletlle s J o g
‘ ‘ S cslmlsyl o 1399 o3y B 2 E
0313 18 aslllas 390 |y S yiiio ) 3 £
S yidie e
e e s (o e % : o [}
Sl s JEsl gl pasla 2 898 Jlasl sl 2021 3 g laas GbU o
LS (S (635 oroual 9> Slumsgo o-dlly
Jst > 350 Jolse
b 39eisSs JUasl ooleintiy Joo
o )5S Can > (55eSS 2020 OhlSer g ()9
B39 &l ;
P Sob ¢ 539380 W)y GBS ola (gy9ld
S pae u«’y”' 290 ey ). ) . )9 2023 et 5 J S
by g bl o) San 923> Canuo )3 diadod (sba

|y a9t Jnl 1l ol 586 g gd (I Canlow (AS (el g Sl lia lojlo
ol dnwgi oS Jord b plojlo gmen el g xl 03l )18 368 con g
sy (Silotially (G Gl (el 0285 (Sl (Sludl dlops cwdize 5 b
Solod] cangi 9 355 ()l G cariye Slojls UL sl (3jsel (S Calan (LSS
2 e dnog Casls o Slojlo g2 g Simpd g 6yl ol eyl il Sl
2 g JUal (syld Jl (e Il w5l 6ol oS e (635 ayleyu ol
Jusl sl 3 glge g (Fu)b Slpe 5 o (olaBl (sloial Bros la il die;
kS g 0392 9395 Cotio b aipe e o gy ol ST Al @ dogi b okl 4Bl (655l
(WYY oan 57 oolljgrd (o3B Grizmen 5 (WWAY)oKan 5 "ol jae (pszman (liie
5 wlsks Sl Glalsl a3 (IS g |y alo Sirgly VoYY)oKen 5T e
Ol 2 9095 Caiio (655l dnug (SN (2l 5 G g W sl (5)5k5 (gl ooy ]
o g Cuenl s 4 10 cidly j13 ddllas 3y50 Cario opl o 1) S Hlie Copie bl p
2 Oored g Silegpgs gl ) a5 el cale 5 (Shb )y (GGeSS 08 4 e
4l clele 5 pbyite (Blo)b s Fol Ghe Baid ol (B8 Bl el

1. Jafar Nejad et al
2. Khatami Firouzabadi et al
3. Zeinali et al

(*A)



Oy an 90315 Cawgd wadl ol weis] 8 1 350 Jolge Jalodi o oplwlidd

ol slp i) sl g b GG Qlolid cplply 0391 oS 20 lgd (o3 S 2 Ll e
ol bl g el plyiie rianls) Gl jolaies Cslhae g 35290 Cundy SIS
9039 Sygly > 9395 4520 (4158 5> (Goliss JUl diej 3 (pmaSS Cgo 4 Glagh
O B 5 3eiss JUl wnl)p S5 Jelos wilgin B ) (o0 5 4 (5908 Gl I i
g b Bl Jelge gy 0g)S dhaly 5 (alulid ojex cpl 13 1) sl g d929e Cunds
alie doyo ol ) wed )15 o 5 s 550 s ) ol clasipo (slo Abd (e iz

el 485518 () 3y90 (i OS> Jelge Ble

Jolge o g ddlo (w21 ¥ 0l Jo
Table number 2: Investigating the source of factors

o oy Lurlinds Jolge Jolge quio g ddlo
Identified factors The origin and source of factors
ke (2014) ) 5en 5 15
ol (2020),Ken 5 Sigy9 (2014) S0  lgis
S A edl
sl (2020) ), \San 5 839,
. (2013) )58 5 55b s> (2018)50m 5 pligsiks
drwgl g (B2 N
(1397)¢))Son 5 (55l ghae
B SIS aloyu § Ol dnng (1399)esl; 55
(Al 2555 5 93 o <555 L )S e (sl (g Ko (1399)e3); i
&9l g CudMs (1398) ), 5e g o
1) el 9 Coygele i edl
Ote oligS gl aoliyy s edl
e e gl by s bl
Sdodily gl by s cdl
il (2018) 5o g sy ik
(1397)c 5o 5 550 hene
)] M edly
[P NES i el
(logsl (S5 y3) Sl 313,18 g 3lx] (1396) ), 50 5 Sl

JUl anlp 55 Jelge oo g b SSS plulid (gl cnl pbsl I Lo (Lol Ban

U3 4 3a5 ol 3 bo Bl (o0 9395 Ol (sixio 09,5 53 9)395 Ao (slgB ) (TS

5 SIS bl Gl e (g)bline bloyl LT oS e Sl ol (sl cambio (Sl il
T byl 092 S0aSh b osd olulid S3e olgs



VYW o0 VE € g VY by ¢ ) o,lead V4 0,9 629 0.0 S ke
I

| SMART PLEJ3H o5 J aatizd b iy 5 doy J laalel 3 dlatioy | oo g 8 bt o7 ffs ‘

f—|

—>| e s 2 5 s 35 0l ] el ik ‘

l

| R L ‘

- !

[ ' |

— | Lo SISy ik Jf 4y )50 | Jdse el g 20 s el ‘ —
| L SISl ) s Ve e T s ) e 5 2k st 2, e )5 | e sl o ke ezl oy ik e o, )50 ‘
=
=
-
<k
| L BTy s 335 5 o ppe i il ‘ | B Vgm0 A5 85575 o3 gy 5 |

!

&4 &4

SPSS J oo aslind B0 L Ll | | SPSS )38 ) aslind b A s o

&
| SPSS i o5 ariind L s Sy ‘ | SPES o d edind lils Jdegliad |
1 Il
¥ ¥
| SPSS J5d o alind Ll ST b ‘ ‘ SPSS I o flaslind Ll Jdo 2o |

)}
‘ Lo LT i s | | o s LS 65 ‘

+ !

| e D

(‘9.\&90': 5 u.s,) ung{,h Jow ) D)Lo*:} JSM)
Figure number 1: Conceptual model of the research method
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Table number 7: KMO values and Bartlett for factors and gaps
KMO and Bartlett's Test

Factors [ [] Gapst Gl
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .638 .801
Approx. Chi-Square ~ 2168.273 1489.648
Bartlett's Test of Sphericity df 120 190
Sig. .000 .000
b ole W& o gzl 5wl

Sy Gl & cwl o lele Sl piiaS 08 Jesuie Jold b fele Cl)éo‘.w]
Jols o a5 jobilen by 8 @ b jpsio dcgese o blie glo Siwwer oloiil oy ieg

1. Kaiser-Meyer-Olkin
2. Bartletts Test Of Sphericity
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b GG 4 by dolduoy Jlaw Yo g Jolos a by dolidanyy Jlaw V& lp ol
& boyo yuaio Vbl ojlil an U Jol Jole ¥ a8 s o lid 35 V+ ojloud Jodo cdiiud
Al T le jlade JBlas S o duwle |y Bains opl sla BISS & bgyye pustie Yo g Jolge
@ il el Wl o o IY 5l S5 T Slabre plie elod BudoS ol 3 4 0dg: +/F

Al el b yusie Bls
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Table number 8: Initial eigenvalues of the factors

JS bl oy
Total Variance Explained
Initial Ei Extraction Sums of Squared Rotation Sums of Squared

- nitial Eigenvalues - -

= adg) o3y yalia Loadlnq§ Loadlrzgs

= A gL [ AS) B gaa (R Bk A [Taxe
Qo @ [ 5]

3 s 3s 8 S- 23s & sz E3s
g ~® gi §IT F® g BT & gf B
N S S ©

1 4.339 27.116 27.116 4.339 27.116 27.116 3.821 23.879 23.879
2 3.596 22477 49.593 3598 22477  49.593 3570 22313 46.193
3 3.462  21.637 71.230 3462 21637  71.230 3473  21.706 67.899
4 2.837  17.728 88.958 2.837 17.728  88.958 3.369  21.059 88.958
5 .365 2.279 91.238

6 .360 2.249 93.487

7 .253 1.583 95.070

8 227 1.419 96.490

9 .182 1.136 97.625

=
o

116 .726 98.352

=
[

101 .630 98.982

=
N

.071 443 99.425

.045 .283 99.707

=
w

[N
~

.027 170 99.877

=
[$3]

.017 .104 99.981

=
[=2]

.003 .019 100.000

Extraction Method: Principal Component Analysis.

(£Y)
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Table number 9: The initial eigenvalues of gaps

Total Variance Explained

IS iy oy
- Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues - :
el oton seolie Loadings Loadings
£ T Hro gL 1] ggere o Rl S Egee
S
£ 3 3 3
5 £33  E: 5 £33 B3, T 53 B:
3, 59 Sz S = S 2 S5 X 2 g < 3
3 08* 24 8 & zi 2 ° 27 2
o o o
< O < O < (&)
1 5.102 25,511 25,511 5.102 25,511 25511 4114 20.568 20.568
2 3.933 19.663 45174 3.933 19.663 45.174 4.008 20040 40.607
3 3.243 16.213 61.388 3.243 16.213 61.388 3.796 18.979 59.587
4 2.888 14.442 75.829 2.888 14.442 75.829 3.248 16.242 75.829
.940 4.700 80.529
6 .631 3.157 83.686
7 419 2.094 85.780
8 401 2.004 87.784
9 .388 1.938 89.723
10 .343 1.717 91.440
11 319 1.594 93.034
12 .253 1.266 94.300
13 .236 1.179 95.479
14 .182 .908 96.387
15 .160 .801 97.188
16 142 712 97.900
17 133 .667 98.567
18 107 .533 99.100
19 .104 521 99.621
20 .076 379 100.000

Extraction Method: Principal Component Analysis.
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Table number 10: sharing of factors and the gaps

Communalities Xolg>
Initial Extraction Initial Extraction
ads! &l 5 adgl ! 5!
ok 1.000 983 Dpsgadjia 1.000 795
Political Engine emissions
G ouRyit 1.000 962 e 1.000 811
Economical Engine fuel consumption
Adsi-& 1.000 947 Db G 1.000 840
Cultural Engine power
ANGRji 1.000 916 Dbsgud 1.000 718
Social Engine sound
drwgs g GaS N
DDgil>
Research and 1.000 .952 Engine durability 1.000 .834
Development
|6 | &~ BodknbDZ. s s
jgify, %dv Z? G 3L5 92095 (555U 5l edlisul pas
Trade development and 1.000 931 Not usmgr:urtio charging 1.000 791
foreign investment technology
. . el 35 (59l jl oslitsl pas
a-Krd Ud 1.000 863 (GDhesse 1.000 788
Cooperation Non-use of direct fuel injection
(GDI) technology
Sogls g M e e e
fuxs 2l Hlas )8l
ivi 1.000 820 7 ORI O 1.000 813
Creathlty and Increased fuel injection pressure
Innovation
. 2Q7Ay- G 1 U2ipUKEIN
viie LR D&y g 946 (Electrification) UF" aDZh 1.000 892
Mission and vision Not using car electrification
technology
e - 2@ AN |GG bKBIN
& @ bl | Us g S
Short term Programs 1.000 .890 Not using hybridization 1.000 799
technology
2 @ 20050 | £Us B A~ Nt borgt
Medium term plans 1.000 841 Gearbox vibration 1.000 859
@@l 1505 b A~ Ndaid
Long term plans 1.000 781 The sound of the gearbox 1.000 607
e 1.000 958 5 A~ NI 1.000 139
Education Transmission leak
oot OSS 3 03 g Pl & gliiS <8l
IR 1.000 .889 Loss of torque when changing 1.000 740
Research :
gears in the gearbox
L o3l> oo oSS plgd
. 1.000 .814 . 1.000 781
Data analysis Gearbox durability
Sl 2,8 5 by PR
Creation and application 1.000 743 Sl o - 1.000 .768
Excel commandability
of knowledge
o ki £ Ji 1.000 711
Excel power transmission
JuS1 3 osls I Joiss
I ) 1.000 .885
Adjusting the road effect in Excel
JuS1 3 o gy o 593 G20l
Reducing the speed around the 1.000 824
turns in Excel
JuS1 plgs
L 1.000 71
Excel durability
Extraction Method: Principal Component Analysis. |

(£4)
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Table number 11: Rotation of factors
Rotated Component Matrix?
i gl g ple
g0 Component

1 2 3 4
Political ol .987

Economical ¢slal 974

Cultural Xis 3 .970
Social sles! .953

dagi g 3uioS

974
Research and Development

@)\5 Lj)];\f Ag.‘.o).w 9 b)l;d Azwgd
Trade development and foreign .963
investment

Syt (5)Sen
Cooperation

922

Ts5 9 cadMs
. «.5)5 LR . 902
Creativity and Innovation

Il ok g Caygele
Mission and vision
o oligS (sl by
Short term Programs

971

.942

e Gl s 4ol y

) 913
Medium term plans

o wly gl by

.883
Long term plans

Education ;s .976

Research iag3 .940

b odls Juloo
Data analysis

.902

u:)l; 3){)15 9 e
Creation and application of .827
knowledge
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization @
a.Rotation converget in 5 iterations

—_
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.
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Table number 12: Rotation of gaps
Rotated Component Matrix®
s gl gl

4l Component
1 2 3 4

L b (B (5yskd 5l eslitl pas
(Electrification) 935

Not using car electrification
technology

Fge ©pN8
Engine Power 914
L5 9255 (59l jl eolisl pas
Not using turbo charging .885
technology
Q‘\‘Z (S0 d)sté )\ odliwl pis
Not using hybridization .883
technology
C e maians 32y 5 (598 3l oolisl s
(GDI)
Non-use of direct fuel injection 876
(GDI) technology
299 plod
Engine durability 908
g iy L2 il 893
Increased fuel injection pressure )
1950 SVl 890
Engine emissions )
Engine fuel consumption )
03 Layge e &y HalisS il 856
Torque loss during gear shifting )
Gearbox Vibration )
oSS plyd
Gearbox Durability 876
JuS1 plgs
Excel durability 867
550 sl
Engine Sound 833
oSS She 767
The sound of the gearbox )
Transmission leakage
JuST 3 00l 51 o 936
Adjusting the road effect in Excel )
S 3 b gy o 593 a8
Reducing the circumference of the 901
screws in Excel
J‘“ﬂ LS)’Af ol 875
Excel manageability )
ST alin @33 Uil
Excel power transmission
Extraction Method: Principal Component Analysis.
Rotation Method: VVarimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.

.832
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Figure number 3: Factor load value of the items for the factors
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Table number 13: Diagnostic Reliability

Composite cWast . ot 2 5 @3, ailge
oo Cronbach’s R2 operational :
reliability alpha burden Object No. Component
CR)
0.44 Political .. 1
(&)
oLl =
0.701 0.704 084 Economical 2 78
' ' S 38
0.41 3 S
Cultural E
0.48 Social clezs! 4
Argi g G0 =1
0.77 Research and 5 i
development 2
2B IS alops § 0yl dng _3 8
0.71 Trade development 6 5 s
0.851 0.859 and foreign investment -, %
3
S i s ) Sen B N
0.68 _ : 7 g
Joint collaborations E S
Sisly 5 B b
0.72 Creativity and 8 S
innovation -
Sl w9 Cuygole
0.53 S s T 9
Mission and vision 2
oo oligS sla sl s
0.72 o ¥ e by 10 12
0.817 0.825 o "T ploggams i s
Gde b sl by 3
0.64 o 11 49
Medium term plans 78
e ; b
0.72 el slo by 12
Long-term plans
a. ’]
0.65 oI 13 g
Education %
0.84 oRsk 14 _ B
Research L 2, g
b o] 5 B
0.755 0.796 0.78 2l &bv 15 o5
Data analysis 19
Ll 3,18 g slox] s
0.49 Creation and 16 &
application of E
knowledge
990 . kS
0.48 Motor 17 g E -
by o oec?
= 0.68 oSS % y2S%
0.731 0.753 S £5 8
S Gearbox 18 4 Y325
3 o255
3 23
0.70 s 19 =~ 8
Excel =

(%)



YY-W.o. 2 VL€ Lt =YY (ol ) ol V4 090 B9 038 S o
L B gl BaysS dale b jlade 1€ o lowd JSUG
Figure number 4: Factorial load value of items for gaps
hd&wmgilﬂb Ak D)W‘Js.\?
Table number 14: Diagnostic Reliability of gaps
w5 bl +Log,S Wi el 3 . .
Composite S . ol " w5 s, ailge
Lo Cronbach's R2 operational :
reliability Ioh burd Object No Components
(CR) alpha urden
Sy
0.898 Pollution !
0918 Co3o Sras 2
Fuel consumption
0.937 14 9 3
' Engine power
Fyo Sl gloo
0.918 Adc)jitional engine noise 4 =
0.976 0.973 $30 ply 8
0.808 Engine durability 5 % §
)9k jl ool pas
0.860 3)bdong 6
No use of turbocharging
technology
BLF sk el pas
0.876 2 e

Not using direct fuel
injection technology

(0%)
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89k il ool pas
CESWIARL ST

0.890 Failure to use fuel 8
pressure increase
technology
893k 3l ooliwl pac
<) ;
0.898 oSl (9,095

Not using electric

vehicle technology

a1 @ipdhGii I
Q@i 'N& I aDZh

Not using hybrid
car technology

Sl
0.938 Vibration !
oSS Sl o
0.935 Additional noise of 2
the gearbox

0.941 10

0.968 0.959 0.926 leakage 3

ol &y ygluss cél
0.934 o R 4
Torque loss during
gear shifting
oSS plg
0.902 . 5
Gearbox durability

oSopS
Gearbox

Sndy olop
095 Commandability !
sl )18 Uizl
0.53 Proper power 2
transmission
osls il i
0.830 0.852 0.95 Adjustment of road 3
effect

b g o y9 Ol

0.481 _Reducing the
circumference of

the screws
JuST plgs

0.492 -

Excel durability
0990

1 Engine 1

Jus!
Excel

~

Gearbox 2

,_\
.
0.896
-

(sAiRe

Technology in the field

9 cSlooje> )3 (5SS

of construction and
engineering

s
1 Excel 3
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Table number 15: Convergent validity (factors)
o @b

AVE
Variable name
ilow:
0.49 T
Infrastructure
Slojlul <8 Lie
0.59 RIS .
Trans-organizational partnership
8lunly o yaslo
0.48 Sy
Mission and goals
3l 5 251
0.55 o3 B

Awareness and knowledge
Clo g (owdige 09> )3 (S S
0.68 Technology in the field of engineering
and construction

(l.?a dls.w) |)§soia ‘_g{‘” AN D)lm:} J?-‘?‘
Table 16: Convergent validity (gaps)
)a:ilo ,oU

AVE
Variable name

0.804 s

Motor
0.860 oS

Gearbox

0.520 Js!

Excel

(b SIS 5 Jolge) 1,51 (21,

SMART PLS )38l gy g o glyseusl (ibly (nSbe 1151y (2loy (oosp sl
3z goli ol yidn 368 ) wolie | Lol jhd cq) luel a5 Lol Il o ol
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Table number 17: Divergent validity (factors)

0597 1> 3PP
.t . . w m
Colwg owiiee s o 2T Cajp0le . )lw‘ )
Techn?logy in Awareness laaly il s by
the.fleld.of and Mission and Tr.ans.- | Infrastructure
engineering Knowledge goals orgamzatlo.na
and partnership
construction
caloy;
0.706 »
Infrastructure
ol b <8 Lo
0.632 0.610 Trans-
organizational
partnership
8lanly Co ysolo
0.632 0.603 0.780 T S
Mission and goals
Ll g ‘;:n\ﬁ
0.572 0.483 0.501 0.597 Awareness and
knowledge
0j> ) L3S
Sl g owdize
0.591 0.474 0.631 0.584 0.537 Tec“'}?'&gyf'” the
ield o

engineering and
construction

(& BI5) 1,515 (aalg) 2 VA 0)lond Jgua
Table number 18: Divergent validity (gaps)

SidesS e oSS JuwST
Technology Motor Gearbox Excel
|
0.72 S
Excel
1 0.718 oS
Gearbox
0.897 0.912 0.701 >
Motor
0.927 0.848 0.908 0.796 3oy
Technology

e G515t §10 S
Shsl el wyp pasls Jols a8 sl oy 5l Joo sliel b oS ooy lp
A b o o ) pxte (65 o3l Jde cuas (Sl adls Ll sad oolai]

(oY)
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Table number 19: subscription indicators

T Statistics P Values R2 GOF CV Red CV Com -
Variable
)
4.630 0.000 0.302 0.302 0.280 0.280 G
ap

el bL3,1 oo 9 ey Jolos (5p15oL
sladele G SeL Jolge Jilos Jolye cnpmte Jb e 2 9 cridSie J (S
S slapnl B ayp Jele 92 b cos alpal Jalge IS pb il 2]l
il oo Jole glagn] oS 3liily; Jpol  Jole
t00wh oy Lol Jalgs 5,138 oUi(cl!
(ool e plysie b &5 GBSl S ool gl Jele (gl pegad 0 o)
o) Caple &5 08 o)Ll &G oyl &y b el il Ll elamsl 5 Simyh goladl
oS ki3l 3 Bles pogad (pl ) (6585 meeval 5 0392 ladpe dnele CElop 4 3)l9e
ol Oy Jole oyl )ISRL el anjS i cdlops ulpl il o (g
Al e BadS
9 S Ogmen lapie b &S Biod I (5w ool ey ele gy pogad Y
bls)) 6ylsig caddls 5 Syt 5)San ((2)B (55 dlopw § O)bY drsg crug
090 «83,8 gusmo Olbliyl 5l (o) yes &S g0l d g 4SS pl 4 WL o N ail
e |y doye cpl > Cuige g 039 Jalge ol S e dbal Slojle (9 9 (Slejle
Ol dole o> SIISPL el ausS (5 alio lojlul b oS i cplply eiled (oo
A8l (e 3u85 5| Gis
g Cagale Gaped 2layio b & 3ol (5o ol Qe Jele e ogad Y
bl @ae sy sl asliyp g il sla aly e olgS (sla doly ojluil puii>
5 Capgele b (SO bLijl ojlse (ol (B cople & 355 dr g a5l 4 b il
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oS 0Ll gaudge (pl b il ansly bls,l iy 55,18 g sboul da edly Julos o img
2T g Sl £ 5l o yite cul 11 gy odimgy 5 (ohj9el sole colye (nl Cmlo oS
GISPb el S oy b b 5 BT e widl e Gloils 5 08
8l (o 3a89 nl Oledy Jole (e e

o ot wlind (g SIS (5,158 pli(e

3 ool pas (gzmed (ol yiie b &S od | ise ol Gy Jele sl pogas 3
§ okl pas )L 5)55 (65518 3l eolaiul pas gige )8 ¢ Magngs b (B 5yl
asly b5, Y(CDI) e g paditans 32,5 (5)9ld 3l odlisw] pie g b (o pud (5 )5lid
9 bl g 039 Lid bde (4938 g pole g puite O (pl & 08 0)LS) WL &5 (pl 4
B odalie BG jialS picred )b kel ole sla dote L (0L STyl
b ofan iy b S 9355 5 &5 sl 3 S by e Ol b sy
g5 3 G ol ey ol oyl canle calpli g dales i Sl joe g
obdy il B ) B, hawgy oad ol ol V8 5 LS5 b YIS g sl tngly
el oo g}y

o5 plgd Qe 2l yie b &S Guiod Jl ise oal Gy Jele egd pogad Y
s plEin 4y jglisS il g Ch g Gpan gige (SanY] dgw (il Lad 53l
@ baye (ool (il & 0uS dagi Wb gadse cpl 4 Wl aily bl ( uSs,uS  sid
G 039y Cyai g Cawl odd ddlpd 5 ALB dgg yeuiS (635 dgus U yuaie O oyl
O cplb bagye bud ololid sl BISE 28, L ials el wlg o glarwy o Sliuiod
g Sl gl dmng g 3855 £9 ) Gloy cnl Gl Jele egd Cunle I 35 e
drsgi 5 s pb Ll B 0 s by ond plelid Jele V8 5 LS5 L SIS
Gl lag o

1. Electrification
2. Gasoline Direct Injection

(0%)
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Figure number 5: Hidden Factors
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