


HIRAMOT "

JPSY{- YO AN

Wty o3 9 Lol ¢ gilen

Syl I SrP OB

g8 ole Cowlow OliEd 35 0 Ve S yi BRI



WOV (s 85558
Ghazinoory, Sepehr

(ke 1l ()50 el oy 25 g ool (e 15 y3k5 (5L
250y Syhe dlaas ale sl g folnl Gogly 5 5)gld Cupte (peosl [s]]

9l pb g plere

Voo 98 el cunliw Cliid 3 5 1015 25 Slasie
Mages (Jgia ((55)) sgae npe YVY S
Juy VFeeees AYA-FYY-AAD - -5 Sl
b il pd Condy
abiojly cllesly
Ldoluls cslosl
59555 Jls Eyise
Technology Transfer Egd90
S\t RV AP INTSN 039391 aliss
)t'.w‘ﬁs— \\ral ‘Uﬁ.la.\an ()A.?d) d).ﬁibp oos}él awlid
Ol osls 5 r9kd Ca e el 039381 4wlid
)9S oade Canliw Slaiss 35 e 03953l awlids
National Research Institute for Science Policy (NRISP) 05938l anlis
T\V\:/\" o)i;f ‘5&.14.00)
YYA/AYS 3D (§N03,

AFAMVYS Lo bl oylas
b olis s 5,55, cleSlll
sy 9 Lol ¢ Flbo 15,9l (s w55L
e T PO LRI [
7y S o Shas i oele jliwlpg
S5 sPl  oode bl 309 a0
39545 sele sl Slahons 5 e 1yl
VEe Ll &6
Joh ol cug
Ll i Blme g ol
AR L PV
AYAPYY-AAD« -5+ 2 Solis
5 ol ol Sl 50 S iy 5 23
N woly (2l Ll stz b (Ll dasdle (Ll Sy Glave (ol 10l (LIS
AA-Y2VEY il www.nrisp.ac.ir :olq
JU, 2050 e v v riuoud
Sl Sl llo oage LS ol Cdlae oo



9 Sl ojg (sl Cato g oKD 5 gg g ) BB g oS OIS degerme S (pg o]
s ale Wiy S o (08l bl tls md )3 0g o da ) gl g Sagld Cape piznen
oS ool oo 5 2Bl a2z 1> o2 )5 g Contio naly 53 053 Ll gloaial ( oAdaB Ty CgiSe mlie 392
(18l (wlid)lS” glao 331 wjg> cpl Wile S oy ) Lgd oo ) Su )y & SUlg> 28" salyss eyt
o (b sUad @ 39)9 I e g 392 Ml (050 a0 (JeaxS (led Jsb )3 cgiiine @l (i (9
S Mg o 4 3 it o) b o > g 355 ol San 5 hle S (sl s s

g oobb |y alis Fr oy atie slsbodsy (sysld 5 ple b dolilad VYAA Slianls o)lad 3 Ll e
g 35lol &l joln b g b (ot by (ygld 5 ple (S Cwlw ad) Cobe g9y o P25 (gpmapw
5 5ld oo o oy 85 i 1) OIS (sl o o (5K 29 b (pgs i) ol ply o icelo
Ao Jold 1y o8 o 3 (59l

g a2l ko iz b S ool degorme (gl (sl 025 1S

P> 9 e jliel &5 A adse Al B 1) 553 las dimd oo a5 ol Sitingly odes & cpl ol -
S 0325 4 5 S el oy s bl 41 ) yos &S sl L yne VIS clis g aloea 48 T 032y s 30 (s y2eS
o Syl sl €83 5 ©8g 1 g 298 00 A5 g 0lgs LSl U g wlogso (S o canl glaplops (oY ¢y
b oo o ]

s ey pain gy (AW b o 1y 92 il o el g VL ol Ll 3o 5 (ol g -
Sl QLS 350 5> (Jiomy il 4 iS] (g delbie 93 aleps o Sla wr g M3 4B 5
ol b )9S ele sl GG 35 po wiile (o s (cole dogere S (3,8 Sinlon &l w2 oy -
50 2 s3> g 39 oy ) wje cnl plaasde sxyh S e @ lal (ogly 5 sl Cupte ale
Sgeien (§2906 WS & pisusliel 5 g (Jlo el (5l e gocne

csoges YLl 3ol 51 g Jols Slimal (208 WAR Lo )3 s0050 2lod 93 2 (G pde SlpeS L Sl 2 4
09,55 & 35 o and plsis o sl (bR e b o aloly cblpnin w8 SR sl S
e §pSly DS sie b (sl dgae Ol oy ) m 9 Al pel pl sl 02l panass
olgie o (ele Jllyg) LU e 93 Bl )] Gllas STl 5 dlotiy b 20,5 plosl slael oy
5 b gl ob ol (slotaly 5 il llos (2995 & (55 5 25 S bk b 4B 0235 08
ey 09)5)5 gl 4y g 4t byl bawgi Aol gl ls b))

aslilad (gymdyw (oadl (u350fly 09,5 Cupde plis p3l Sl )3 pilitie cullad wx o ol len
ol dayl alas 51 45 Cubly olyan 4 SIS dblS degare ol (s ylolygyes 5 g (69 5 ole Canls



2l by by QlheSind cgas (3ly S84 J g 0ie> il SRR (ele M g Ul 38
Sy oS oyl

OBl dy 250 9 S |y Jlitel 5 CodS Sl o LB e wlsty QIS dsgame ol & o> o] el
235 ) o g (R S

OhB s ol g ) 55 9 LOLS GLEL 5 (5 sinny don Cuan 1 il anih (6,85 conl oY bxa)
3 okes 4 -olnl sl 5 60slE Capde e38l 5 50 ale sl Sladod She xS Bl 93 o
)l e 039 cnl 3 sj9253 N S @b )y alalls (sla S

ol b e sl dam 2l )18 95 (2dgiy g s (38 Al 1> (lojgdS (puad Vo Sl 3 &5 (95

BTV NP JY B NV PR [ N T P

S SB s
Ve Sy 0G0 sbiw!
A GOlS dsgezme il gy
Sl 5 52913 eple Copie g gyl Cuslin



by
SreS Sa 5 84 b wlge () 4 ol chs la)piS & A jpal (pin 4Ll )
HB 5o iy (sloy9uiS 51 (Susid sladloyws plo 5 g Y] odle 5 Sliaas Sy b ) pasiie
Lol 4 Boge o oy b 253 el g (6yg00 Aol (IS L g bl Cund (SiBbdnngs ]| 25
g LY Cl)ly 2 Byo adlbanog (sbyglS b sl & ol o 5 9 ojgyel g igd bl L
sl gnialy @)l Cuns wlyld Aol galS jlueyls (o Clbyly 5 25 0b aMS (b Sl
Lm‘_’j Bl 55 9 (Zuy00 sladgy 9 Slusi bl g Co e ((S)ls (clagysld She (648,84 Iy Yd.}]”l;.é
o5yt (8 Coonl ) (53508 JUil 5o o]l pliy 93,5 o ol (g5l 855 (claolSi pags Ll |
YT pile o Sliges sl By &5 5 canl "l jsls yzsly JUis!
2 il Gilwgadaie g jod (g Cwd Mojls walisee gldine) byl pd )0 (ale LUl BME y aljgld il
49 4 35 Gxgld Sileisen DI dgrg dmwg o 0 slaysdS 5 ol e (65 4 ISl gl é
by s &L e ds o 1 ol ailyslis slasioils 5 wls cudils 5l ol&y (50005 1 pjliue o>
5 asily ) 3 o8 Thie bl il Lill STy slaceygls » balus joliie 4 la i G 5 laelSy
55 Lo Lol 6l Pt g 365 L ayo (sl Lol iy drangs gl ygutS” & 5lid dmnogs o] (sl ylone 31 S0
5 29500 Dgume dawgs Jb 53 (glayeiS 3 il clacld g (6 Sk (sl omlie Dot ool (ol 2l
5 5) ogly JSb &7 (8 it gl 3 o8 555 )18 awslio 5 byl e plyie & Blgie (olygiS 53 laid
WAV csius 9 ()93 05B) 29 (oo (15
SloyiS ) awgi g 3aio0 slaculed g ag B ale s Loy A Jb 4 amd e Gl dgnge (sla)lel
O Ayl la gyl sl 5 S yiie dawss g 3250 sla o) SKon el (picren g8 0 ploul Al dxwg
ol 3 1y 00 staio ol g dmags Sl 5 celm oS cln o5t Ygano 5 o plool atblidnusss (sl ypulS (slmolSs
6236 leMbl (5)9) s pge slacsygld pogad 3 g sl ysb 4 Mgy cpl imd e oy sk
ol odmlive JlB 0,8 o JS byl g o0l )3 Lo yguisS (0l oo a5 (lge (g9ld g (aw
9 Nobieed Soym Sl 4 drwg Jbyd slayedS (wpiod Bl JolS b 4 95 de slacusdly anl]

plistiwl ¢ 28 g ele yate ol ¢ oliel bgomisly culiS il (dlle o Y Chyyly ulas 6,500 slael,

1 Catch-up

2 Technological capabilities

3 Technological knowledge

4 Absorptive capacity

5 Research and Development (R&D)
6 Technical change

7 Core technologies



5 ol slacdyptn & (ayiod Gy 3l d GES S (Al 5 (2B lacule b JLS)S
4 B3ge W byy (men I oolitul b wligld (650 sl Ayl Jole 1o 10 Sl (gl 20 392y &ilyslid
ot g Sl 155 lio b dmgs Jlo 55 sl el 42l ] 8 Can ibate ol )
s idgume glio b (IS s 4 g pluadib g sale (e 4 dgume (i (2 g Wl el
Cnl dnrgi s )3 Jlly Sopdin b oS Nz pa S (b &)l dewg (lp |y adldang glaygdS b alie
Hgd S35 Al drwgd (slnypdS A5 SlagSl 4yl @b 4 Wilgi e 5 b ygS

IS5 Sl iz 05 i By sl oy g oy S 5 (305 Slocalld Sy S5
U  ollo <) 5 b 3l ol e &S Conl aly ol olsS <l Gge (c)l® 9 lsgiin g 2
Alhols clacdld K> e 4wl 6150k 5 (oo astelly Cogl ()l 5 s S com)
o3l orlpls g s S0 T JaSe 2l b & iblanng slaolSy ) gysld Sy LS s (s
& 3959 22 4 g8 (gl il S5 Sl x9S slajpe & 4 oagr Bglis sl (stedlst I
Abramovitz, 1986; Fagerberg & Godinho, ) wlei o (sy9p8 )b 1) (5)5ld Mol iy @Molss o5L
sleany ;5 4 (2004; Freeman & Hagedoorn, 1994; Keun Lee, 2005; Mazzoleni & Nelson, 2007
hly g o SN B9 ple (alr > & W)l b, Ben I odlatl bn (Sle 53,y 3]
sl 48515 il (slayaiS > e Sl Lt g Jldiaal 3)50 )3 41,5 ()98

5 o Sla g o S5 gl 5 Ui &y %03 (s 1 1Lty b 5 sloygdS 2 5y 3
2 olel dhggy lie wad plnl slagingy B iun )sdS ol ) 2ykee (slopasls I (S bjsel
dox 3 T L bape glaasls 5 gypls LS| (elogSI] s i ] 2g)3 4y Canns ool ol
Sy e iy ol ojen ) > Al & sl (6,505 domi (25 s (5l i 5 D)l
s sl elaglops g Bpmo SV sy eV wpw 1 ST ol S a8 slmylol sy Lol @2l
05 5 35 ol Sl g Slel Sl Jolis o 81,515 590 (slmsaly a5 gl (6,53l o5l ol
e B 3 olal dind g 28 sy sl ity 3Sles o] 3 sy B 4 o At o asl
S5l yo )3 e JSe Sl (] (6650 (o plls i Cmle Sl o9 e llalln el
y9ld JUl (Molloyn (slala]3 esygls JUl 859 53 Chnd 9 33,5 o (69l JUI o 4 il &olid
(WWAY css 9 )93 08) ol ol 53 lslid (6 153L lse j1 (o )5S o ailyld s San

Ol 3 Al g)dig) 395 Slaal 4y bt (ly e il L 598 ) (6ol JUiml slaofg I o)k
sl bl fcanl 5155 5 (6 8lg ool Sl Gljee 55 JLBL 5 Laalp b 0 31y ()5l (sLlail 5 (Sialon <o)Ly

1 Transnational

2 Substitutive

3 Complementary
4 Indigenous



Sl 3 Ogrge Wl Bk ool 0o Jsiia (2gdse olyie & Bhes ulio il 13 5 Loy )3 VL Cuen
ol & ol 5l B gl e gl (20l sloysiS I g ol 5 i (b oy 53 (B alo
Py da 9 4m3 o (Rgy ) o] (o)5EIC s dny (giny (gl dnangi slal Sl any S o el g 085 le g 9090
Loy oY Sl 98 iloriallys g ailee apde (8 G <) 4 5 2> 468,138l 5 mle oS
(YAY ol jinn) 235 oo L3 |y (65208 o 2355 eJgl s &1 Cnss b g oo Jpiho Bites 29500

55 &gl dags dipe )3 (gilogydsd b b mlio dlox I 598 wre 9 S mlio wollae Gl & sy
Caioo 53 3L g )l ale o e e g0 liiiime Gubo .l yol lgio 5 LIS Cusliw (gl (s l0in
(OSe3 g paies o) Caml (33ske SlaolSglS 5 inid jlad &lyslid (350 8j9> 13 join Canivo (pl (olnl s
4 > e g o Jlanil WMo 0d438] 53] g Cod b ials 1 Lis 35 gilweydes Cais Cumds (VYAF
5 6xSes glio ) Candy ol prlodgy o Slolo Ltals o sy ialidl sals 1] ela Jls b & claisS
ol Jgin o 4 35 e (i CalS S 2l i ulio o

2 My dyyod il yglid drwgi g (6550L b Slatwily &S 3850 (ol I obadiged (IS oyl by e ai!
2 Cudboo b Sl dylge ol 5l (S Lis 09)5 Jlio (gl 0> 2939 Lo jauiS jd 50 ail atily |y alyalid puno
Ssiaily Coghi b & sl (ppme )3 (58) Gy Jb 3 58 lomen 9 03,5 <8 ailglis ()8 e
saiges (Kiamehr, Hobday, & Hamedi, 2015) 1ol Cais (lg i b ailjalid SIS 1 g &l)jglis
5 Jol 5l clooly 83y 4y 1y 265 cailyglid (6 ,uS0b 5l (gpSope b aS W)l dgpg 35 (2B ol goasie
Aloa S Jods Gl Bgyme

GasY oS gl (g Almg > cclein] 5 (oolamil qools bl b 5l elygld A Slolgl Lo )l £
& g plainl 5 spae 205 ol dmagt Jls 53 slinygdS 5o JUb (slaolSs o & LnolSt, Bly5l iy
pie ClE 2 38wl S lulpd 22y (> Djge (pl pE 3wl 0 lagaially )] g 650l
A&, W D9 gite ol Cuddge 4y &S Cowl dam ddy yuae sla il 5l el ol oK
abl 6 olSsy ya b cnl 51U abl (o)l o sladgy 5 )b )3 5 ol S 19 0 bl & Cul egig0

D9 b 395 5l s yiee (309 4 0)lgen

b g e adhyy oolal duwgs > o] S8 g Wlgld Sl (gyskd porhe Jid Sl b eeplie (B By
OBl 23 b Balag; 5l il 5 laelSly wlyglis Slyets 4 Coms STy 5 (ST elulp & (ol 4 g
SIS S bl 9290 (9 )l olyon 4 oS (sl |y (oule 9 Ll Wolole cul J1 Sy j2 857 S (0 153
o5 b eyl 5l o Bgi o 031 usgr 3lge cpl dal] 1 )y 1y ol le &ilygls BISS 4 ailygld oSSl
ol @,55 (6 3L ) 6oyt NS on Sl WnolSsy (sl Ty otel aky GBS 53,5 5 bl ag] & oyl

5 0550 )8 (o 9o Wsld 60k S 5 bl plie lojl )3 ol B g (£SO porie



D9 o0 Bl ool 5> ailglid (6 5ok g8y Sl (e e

Iy 6)9ld LU cdawss 5 3855 (slacalled 0354 (5)5Ld dawss (515850 (slacdlad JLS )3 ol&sy ( Jdo opl 3uo
Wl i byl ek d Aty ctily JUES) (6ol bl 4l 3gg ol 3 lyslid (slacs,Kan B 43
ol bawgs 155 o (e b)) 5 cl s 31 g il 1 5 (63l 290 ‘it g ol ol 3
chw il 50 b snieily mdaw ]38l e ol Blygld clacniodlys ow @) 4 e g 0l 4B )T Ol
Famwy aw ) 6ygld a5 (3)5 3ly 4 B ol i ol 3 g clb Wl (o ) Cle cd)b
Uit oanl5h glady il yglis (sdiallys 5 cds by ccgyolis JUiSl medli s ey oy g Jalss
5995 Olapdag b o BES (20l 5 wl)gld (8 srme 13 oS (5900t 41 e Sl Cald > & 39500
LS .)l.’>u‘ du|)9L3 P Lbolig ):L.) d‘): DKLg >

K55 o P gy 290 Wbl (ad B > Jraki 4 QLS &bl 5 jeSde pualie jI S ya el ol 2
6298 Bl «5)5id Jaml ol g wre slagds ol 4 3290 s0,505, «sygld JUl pogie cpgd Juab o
5ok 3l (6yglis s ALS &S jgboslan &S bl 5l g o3h ey o ludS] bay 5 < 5] (gl oo
g Juad 1 )b 1) o5y oSy o b gyl bl WL Cla cud )b maw 4w (59l JEs! 5,k
oo g dgie ol )3 ol Capte 5 G BB ol ced b sla ol ol BamaSE ol g ol b
le)" s dl.ba.)).».ba‘) 9 ‘UT 8‘9}‘ 54.!‘)5[»3 Lg..\,uwly 3.19.&0 ‘LJ] )I o 3)5@ )‘)S WP DH9e b)l.g L)"l 2 C)b.a
Yl g Wdyualy wilyglid )l Eodge el o pay b Ngd e (e pilog b o ol dawy
G oy 3 ] 4 Slosydy i b )3 3l Lobaats] ojgs pl b baye madlio plo g ol cilisee
9 OB Gy gdiee o sajye Sl g 4 6ygld g G Culs 4 oo 5 Wl e (3LET calglid
D9 o0 gk (s )9ld

ol ),;b Cod g Aol drwgl Sl )0 (gl oS 50 ofsgd dilyglid (650l a5 pl 4 da g L S (gom ]
dl.&:.))ggj) El}s‘ ‘b)‘b )l)ﬁ L{"Jg.) dl}bwl.u» 5L~leo W L;‘i):.o )Kﬁ)’l.w JS L;C}J 49 o C»Jj.) .))Sg‘a) 9
2yS (o0 )8 paiie (laallas )90 pidn Juad )3 &llyglid dawgs 5 650k 3 (9> Glacuwls 4B 5 g
Collas Boxih &) join 5 (B g 039 3990 LM ) (B g Wlosls plol ailygld (6L Bjg> 53 (ala BN
L)“"" dul)sl.d 6)5314 JrCIgs] t.,u&ﬁy: L &S u’_‘>)L'> Lngoliu )I @Lﬁbbw )I u’))l?u o g ol a.\ml?ub
D9 dalgd ol OS50 bl (eids Jad )3 aitus zohe Slas mdaw 3 byl i ¢«

1 Assimilation



Y e eesssss e OF £959 Jao g il glas (g ;aSuls i J gl Jusd )
\ Jsl b dndiio V-
v )9l potie V)
N ailyglid il Y-
N el drwgi g alyglid il s V=Y
% lygld s Hlis) ], -
q 69 Lzl s 4 ssS bl WolSey sauanes V-¥-)
WY Bl g (gygkd I )
‘o 3939 giulej £=)
\# g Pt g okel > cblse V=)
\a o zgkams g (5550 A=)
y. Slojls (553 )
vy alyglis (S0l Vo)
Y Whslis 5ol 1 5 Jalge 1)
Y. alyglis (6,53b (sladnly g o VY-)
y 5l S YY)
¥Y Wlglid (6:53L goBy oo V¥
\fs Jol b (canges 10-)
YA Jol Juad s j3 Lol 15—
Y4 S 9k JWisl :a g0 Juad ¥
4 £93 uad dodds V=Y
) sk sl pogae Y-Y
¥ oo &) g3y 3y o olSatily jI (g5l Jlas] ¥-Y
¥y 9l (g pdy Jlasl ¥-¥
" Soog oo b ajSls 0=V
¥ 6395 luis] 5=
oy $9kd olusST sl yog, Y-
7Y S9kd Jsl cudge o5l A=Y
75 b3 b sitigen AV
Y pgd Jad las 5 Lol VoY
#A So9b 9 (s i ud b 1 gus Juad ¥
7 pow uad dosds V-V
A oda Cud )b porde V-V




\Al

ol )b (gladsgorro g Slal Y-V

\4

o Capde 5 (1l popdo F-Y

\a4

U Co e 3l (25T 5 Klg Jao V-¥-Y

s b Lol slasilze 0-Y

i Ladye iol> V=0T

AY

OO s V-0

AY

S obs s i el )b Slg SV

AY

Ve

Gl 55 male b o b)) 5 6yl o pligy V-5
x5k g el Cad )b silegl e JIVFY

M

e Cud )b ) drwgl g Guicd i V-

A

A

ol )b Sl zyge g 1pa Jae VAT

ay

O 393 9 19)9395 (oS 55 Jdo Y-A-Y

ay

S5l 9 b e byl S5e Jelgs AT

b

Wlygld (6 xSk g Lo cud)bs blg,l V=Y

a5
av

P Juad (sagex WY

44

pow Juad las y> Lol VY-

aq

iy 9l (sunadl g3 ¥

,
> < % ot =

AR

VY
ARR

alyald sxieilys pope Y-F

Loy (siles Y-F

ailyeld glo suiaslys glgil ¥-F

o siailyy drwgr 51 (VAAD) cula (oSN V-F-F

o saiailys Arwgs 51 (VAAY) oS (665 Y-F-F

&lygld sla siiailys dnwgs (glad paly O-F

polee Jhad (sdipen V-F

poles s las j3 Lol A-F

WY

(sl % porie V-0

WY

b gles yul, Y0
o (59,405 5 punly VY0

WY

<Ll>).o )‘ U"’)J Dﬁ.h‘) Y-Y-0




WY
Yo
\YY
Y
Y
Y.
33
WY
Nas
WA
WA
VY
V)
VEY
VFF
VEY
VEA

VO
VO
Vo)
Vo)
VOY
Yoy
AT
VoF
Vav
)t
VY
VY
\VEY

V50
V55

oo B 3yl ¥-¥-0

1,58 sla sniallys dungi g gl (5103l a5 F-Y0

8 s ¥-0

L) 59y 3 Ui 2509, Y-F-0

D.)Lo] d)sl.& L)L9 JAA ¥-¥-0

o glaas 2 -0

oy bad (glhzen V-0

ooy Jhad e 3 Lol A-0

So9bd 9 paala 3y peu #

i b dodio V=F

Joyw porde Y=F

38 oy 5 JS! > S5 sloolSy 5 lediy glocS b Jis Y-F
Dlygl oy 2 bl (Se5 g &lyslié cnls 3L ¥-5

s Juad gdzen F=F

ot Juad s y3 Lol V=5

............................................... d‘Jj&éﬂJ‘ﬁj&édHJddjdd&V

piid Juad dodio V=Y

alyolid (6,800 > (ed slacuwlus ids Y-V

3l el o Salslae g TV

KM 55 3,Sy9) VY-V

ol 3,9, VY-V

by sldySog, (2l Sen Y-Y-V

Wlglid (cw)l B 9 653k Bjg> > (9> laculow slaus ¥V

§ i dawgi b (o drwgd glacuolw O-Y

i Juad cdiyzen Y-V

i Juad las 5 Lol A=Y

.................. Slids aslis g LaolShy ju ddl ) 9l (5 puSuls 5 ol 23 A

i uad dodde V-A

alyglis (6,50l L3I el o0 Y-A



Lo 09,5 5> &lyglid (5 5ok 425 V=Y-A

Ol ilegyld Cao )3 ailyglid (¢ 1Sk &yos Y-Y-A

Syl G Caxio 5 ailyglid g, Soly &y FY-A

ub.sl .3\195 Ciwo ) 4.»])9[.«3 6)5314 2.5)90 ¥-yY-A

O Silwg s Cais p dilygld (Sl &y V-T-A

i 055 5Ky (Slsgh £ 55 13 &lps (5p55l o YA

0)5 Mg (gilog)dgs <8y 53 ljolid (6 Sk dyyo Y-Y-A

(2532) ol posi cts €8 pd 5 il jglid (6o 4o ¥-Y-A

o Solen 85 5 ailyglis 6,80k &y O-Y-A

OIXU d)[mw Cxuo pd 43|)9l;_§ d)f.f)le, 3_,)2) Y=¥—A

00l (g Sl (LIS g (gabres YA

0l (owyp Ol yods )0 dilyalid (6,80l g drwg jd cdgy i O-A

s Juad (gaogen FA

piia s Ll 3 Lol V=A

C__vl.'uﬂ

“_qué‘L.a‘;‘.u:\Js;ﬂ &.al;ajlgh

gu:\.lﬁl@su‘)léa.éuoyj\\

BJgas Cow ypd
(529158 JEI g Lola3 (5 a8l B o 3 Siiem a3 hualis (1) Jon

0993 oual yau g ouslug) Uil 3e duwlis (Y-) Jgua

YA

o\

09 oludis) gy g 99 QAN 5 b8 (5 aSpaanal y1 yi3e Jalge (V=Y Jgan

oy

0590 $l o2l Jole b dasi 10 9 (5,918 Cluadis] 53 pihe Jolge (Y=Y Jgua

S 8L Jol s b dasi 10 9 (55918 oleadis] 53 yibe Jolge (F-Y Jgua

o4

Y

$9b8 luds) Glide slaghgy ) (A lus guad duwlio (F-Y Jgua

\Al

Qi Gud 4B gl 7 skee sladae HI glada (V-F Jgua

V¥

C3> Gl HB (sladadige g alayl (Y-F Jgaa

\Y#

Alids sl yia g5 e 3 LaolKi (slasuiadl g3 dau gi Jal yo (V-F Jgua

104

0l 98 daca g3 Jal yo g oyl S sLagSI (V-0 Jgua

(
(
(
(
(
Alide laciaid g (559l cluds) salgadng slagag, (0-Y Jgs
(
(
(
(
(

ASadl g plaal slaciubiw Lol sla g0 (V=Y Jgua



\PY o.ui_,.:a olShy S (4 g du Liss (5 jaSuls slaa yaaly (V-A Jgua

oulel g BliAs 5,90 den (b Oyl g0 (g,ls OY gone BAISAuI 93 wlaad g 1L age (YA Jgu

"o Sl 93 A cilaaldii
) 015305 uladass Cuxis dawgi Jalye (F-A Jgaa
S Cuw o

A aalyglas (Sheugaals 9 (5, 9l8 S SAade (V- s

Ve o9l (il yas ais (V-1 Jsd
Yv (Yoo ¥) o docu 93 oudd dil 5 il gLad (5 jaSuls g yla (=) st
YA asl gl (5 aSuls 51 (Y210) (593 3 (o dowws 93 oucds il ) Juso (F-) sk
v S99 (5 uSubs Juo (&) Jsud
¥e 4l 9lid (5 yaSuls (IS Juo yo a9 Juad olKala (V-Y Y

o Ol iews 5 aiie (5 5 9Lad lewis) w8 (Y-Y Jsu
Y S 98 Cluis) (guas duu Jao (Y- Jsiis

(
(
(
(
(
(
(
(
a S8 oleas! gf y jalalie culla #Y (Y-Y Jsudi
v 1518 (5 5350l (515 S 5o pgan Jusd oMl (1Y sk
vA oSl BIA LT 3 (Y1 Jsab
" e jlun GBI BIA g e (11 Uit
A i B T s Bl o 43 (-1 ysid
ol i Cud ) sl b g (-1 Jsud
(
(
(
(
(
(
(
(
(
(
(
(

AY ) S T8 5 il Sl 5 a8 als sl gy (P Usid
AN i Sad B 5l e 9155 Jse (VY Jsud
A (Y20V) Omews 99 9159098 i Caad B Juo (A-F Jsid
Ve 15318 (5 Sty 15 Jas 3 p ol Juad ol (1-F Jsi
VY oudi Sinis pis slaskaidl 3 ousl ju (slaclis &3l ) glis (suiall g3 dawu 93 o0 gas (sLaa yualy (Y-¥ JSidi

" 51 956 (5Dl 55 53 o S 8 (5 I3 B0 T8 (F-F Jsut
A a3l yglid (5 yaSuls (IS Juo o aady Juad olSsla (V-0 Ui
\YY gaeus 3 (5 9 plsa vl y (6l g oyl B (sleelS (Y-0 Ui
Vy o yo 595 ) Ui 9l 1y syl 8 Slgals (T-0 Jsid
\YY s B3 8l 5 eyl S slgelS (F-0 Jsud
VYo dl, glad iyl 8 0 pualy dew (0-0 Jsub
\YA Fam db yulajle Jas (P-0 Jsui




\YY

\OY

a1y 9lad (5 yaSuls IS Jao jo adich had oSl (V-7 Jsuki

@l 9lad (5 yaSuls (IS Jao yo aldA Juad olSala (V-V Jsud

i Jgeane dilyl g LA g (V=) Hla gad

VAV

L’,|J:a|AYﬁMJdﬁlJ‘QEﬁOYPH(\-AJIJF




oiaﬁjdu‘gdbjué@xs;l:ﬁzdjl‘}mé \

J Juad dssis V-

P LS &y gedge S s 4 & Cunl b Jlo byguiS (o3bal a3 53 ailglis dawgi 18 5 (5ol
J 5o wlh (Sl wby e spadse ol Ll ool s LaypS plas 5 Jas 3ly 9 oSl ele Sl
ol 15655 drwg Jb 55 (slygiS ) Jbb (slaoly 0594 Lol g )9S (g9) e Ml (ke
st wligly slaculled B ) aly dnwg gladlaidl )3 (38 pss Ll p Sl g 039 Sl B3
Cls g sl glp W B Baas g b claskasdl ol ey &S ol b ogs e
g0 bled gty sl )pdS )3 0 03l dnusgs G5l clasglys

Candy (g il ol bis jglate 4y gpiy (gla)gdS g Lol L ailglis SIS (ials' (dm ¢ )3 & )98
285 5l pSope b il ol Ade B ()l o yide Wl S e iy Tonel s slaolSiy gl Iy
ool Jolse sl bl 51 By oS ol egiio g 03,58 Jolse pil cou a5 dimga 9y 3 canli
ol ly el ol lizman ol gy b Lol it WolSty 558§ ) sobaatdl oM Jolge 5 eless]
ol 5 Aol cund (gilwcuie o slacuidas 4 s sla siiailes sl@,l gly IV L aS o)ly gy ol
5y oS s o 6 ol g 3 35

el g oMTﬁb SolSs pMas! 4y b ailyglid drwss (b o 3l osile e (sWolSo Ay (gl (g3amie §30las

1 Latecomer



Ol €989 Jovo g il yglid (g S0l (Sl Juad Y

oSl LEE aals a8 VA day blgl 9 VA A Blgl 5l ehgh ) dgmg 355 Cato lgpim b ol
5 ol el Sl b g rtenn o 2Bl 15 ol slaygige & gl (ad s 5 "anly (slmaluad]
e (sl el 03905 Cls 3¢5 4 1y (ool Slery wnly (claslambl I oselpd sloolKn s Mol
S g S Jde jd pgd atwd slacsyglgs 3o,b 5l Taobao g UTstarcom sl oy 598 odel 3 (ol
5 PO Sloss 5 SV guaze i iy g 00,8 Byme i 4 iy (Sl ygaiS 511, TS (slancs gl g
@ el g oS GbYE Gl ) dias Joybn 09h CudS Sl SISl 4 Sl e 3 &5 Soole
g x> 2 Sslen 0,8 1 clugms dles 5l aolSiy (Wu, Ma, & Shi, 2010) wlos ) &l s 5l e
drog g 650 & o b Lol sl 8 analpy G oSl o Il &5 (mlio g leolSs 1 ,S05 ges Lae
it 3] 23 S5m0 ($ 000l (Sl e (S 4B (3l (we) 2 355 ool S & B30 il glid
Blglis (clo ol £l 5 4ilyslid 6ol &yl Cowd S oo walyd WolSy oyl el 1y Sl ol ol
Ok O By 2285 (b 03)5 S S 5 oy cudlil a5 aiST S b Lol cpl el 255
A5l (650 Jli> 4y ol & 9 o0 Bime (Jloj e 2l 5 gl lie) 4 055 gl ]y sule

Ol «laBl duwgi )> ailygld Sl W8 (e 9 «6r9lS porde (Syre Jl o (Juad cnl 2 @S cnl b
2 Wlg o iy o ol Glyem cpl 4 (uSTly g S o 4 Slel8l asgesme 4 diuy ol S 2 o
2y Sy culen g Llje 5l g a5 118 oel > claolS b plSiy 5 odalag; (slaolS 5l ilisee (slaolSyl
lyrtay Jor (sloosed (553 L 48 LS o (B (500l 23 el ol 53 g Sl i cladlSl S S
o Jold ol Cilies zobaws 5 6,50l porde (Byme Sl s Ll ol 3 IS ol g 358 e SIS )
xSk porde (Cul K00 gaw 9> Wl o5 4 Al &) pow g p 4ST L (Slojlo 5 (2 (52
6350k Agio yp 4 ol 31 o Wl @lgld (653 o e 092y S (S & gdien gt (lajls
bbb pl oo ) g g0 4l 550k Gl (lacSis 5 dasi]p i (ol p 3o Jelge g 4Lyl
o bl 4 ol )3 ailygld (6 p55k g989 (595 | 5y gjle (Byme

So9ld pgeds YN

3 sl ggite i)l (ol g sl 00 e ol (sl egtte iyl L oSl opmlie dlox 3l g5l
5 Gl (oLl (yglis 4 b 51 Atk LS 153la 5 0185 b by BLL,S | 33him oS5 5l cilin (sl S,
Dy calus Sosd b e wile (6,500 &by o ddllas 4 ¢ Adlae ol ply conl 3¢5 Lol ks blo

technologia Uy 53l 4 technology 5ls diyy caS Wb o)l cpl jd SCuwline d> &4 ()5l 5314 Lol Ll

1 Emerging economies
2 Disruptive innovations
3 Hyundai

4 Huawei

5 Pioneer



Y Lo y2xi g Lol s (il 15 59L8 s S0k

€ep Sy g in S Slae oS5 5l techne Ay, )15 o)Ll (T4 L) ' pin Sy wiopllas 5Ly 4y 9 33,5 oy
B o%d Oyle @l ord ale cwle @l 4 pbows Sblg g bl b ki Jeol i Jols
oy Jolds (g 5amg slime «logos» Ay .Cuwl €l ploul o « iails» (65,08 &jlee Jolis (technique)
J).g)lf» P9.@(mo 4 d)}LJ 5)]5 u)l).vl.u Lol u.))f JYM‘ dl.uw 0 U-‘ .)).3)15 u))JLzU)A Lol cD)IJ J.ol 9 C.uo}x
IVl B2 & woily nl smil b 2plS 2500 bgrye (8 s o (sl e 2pl8 4 bgh 5 ol il
Bily o ed 383 393 iyl )3 bsguild &lyyd 2 oglil 4 g yin > ) ) 4 (5SS (S
8lg 3,0)8 4 0)lsl (¢lys 1) technique 83l 5 ¢ 8 Slegsge g laan],d dalllas 4 o)lsl ¢lp 1, technologie
.(Herschbach, 1995) % 0,15 o]

9 zog Uy uomen g O3l g)lyed p o @ oS cul yuin 28T 5 3 abul Gua bple il ole
oy 51 JSal (Sen z8lg ) (SSS) 93 5 (659l ol oplpll cunl odds aid ) dxels > laodydy i
LYAY djas) siiws ples B ool g Blual 58l Cusges paw olwly o diws

g pin slasaiaslys <) ool Bam a5 ons LS5 )l ale o0 Wy eljnl 5 acdls o Sagaoe )3 (5 )9lid
Iy bl s lodine a5 Ses ial ool 5l oolaiwl oy &S cunl (550l plol (gl sl (gjlwsiaslyr b
b o € legao 1) bl e lolis lul 5 &l slesun

gyl il b al fsd 0 dbul 355 (9398 4 Closias Sl Ded i w35 b ol 4 sl porde Lo
olge (ol 15" g &Y pblo siibe) JlBlesus Jolds (onmsg pllas diojl cyol (] g ligd A5 s 9 ()
sl (Sladl slalon g Gy «)lan) €3l calas )3 5 (Alay g pl5 dlga (551 I 3 2929
Canle Byxo g Xip oo S 4 ol 3y90 )3 1) (technique) (8 851y o gguil B &5 Cunl suny plan oljdle 5 s
bl (SisSe o g 99000 aBls b 42 45 ol oo (5)sld Culplhs el O (3 Al 5 (558 e
DS e p 3y gl b

il 5e) canl L5 3590 bl 5l ealiil (cly wimmen aSb wlegian Mg jobate 4 LS & 5 (08 L) L
2 b g olojle 0 ob (638 maw 1 pa L ((SOb Gl Sl eolitul b gys b (Saily gly 5L d)ee
sl bl 5l Wlgs o yolon Wil 45 (60318 39 g ey (Seig Sl Slsaass e (slp sl p3Y dxols g
oogale lodais 4y 53,0 o A5yl )18 HSuas L Jlie b3l )3 5 50900 38l 5 Jljdlecin s 9 2 ol

1 Art

2 Craft

3 Hardware
4 Artifacts

5 Software



Ol €989 Jovo g il yglid (g S0l (Sl Juad f

Pt Sl Bl legian jloslital g 1)@ slapllss 3,Ses 5 (5l (S8 (e > BUE,S 5 (eloz]
Onien g g 3850 b g @) bl ol S ar b g Slegias o o ol s )3 ek U185 Ol ]
S o sl X9 oages dnely g Slatll 3 o p dr b logias ol ulse Cygo 0 &S ol pogad
(Griibler, 2003) 5950 3L (5,5l ,Lizil g cov ol jl &S s

299l oS5 ol Bl Jo 0ol b5 canS b LI 3 0)lgen 5 G iS5 again Bpo 59k 1
Sl 4 badd porde cul ol Lol 5l o)ldposee 5 B xS Ry o )lee Sl odlatl (ol
Sy 115 cpizmad 5 ol 318 4 bgrye leMbl b (sl 4Ly 9505 byzpe Jyazmo Mg 53 " aiblpus
e eyl ejo Cunl oad S5 e 93 5l ()9l (B oS aiile 5 ol pl 3 250 2 3 8 1y Jgae
e g Opdion bl g (g8 sl slagsl i Ayl Y gamxe o (63)lg0 Jals & canl T So38
5 ol (5958 edS S8 g oblib cupte )3 e Sl 53558 s TS £3 u pg
.(Wahab, Rose, & Osman, 2012) cusl (65,5, slroje

oy 0jgyel & Witan (598 5| olradz (ML 5 (38 ol b g o)l g lElecu B sl
g lee daylpl e aw I JSiite ) ()9l il ol S5 L g iyl I s 515 )13 dag 500
5l e T3l g l5dle s ellec sl j) USiize 1) 6ysls o0 2S5 50 13,5 L yre el ML
ly oyold" o (slinl oales 51 )6 Lol S o 8Ll o & 5 1y 8 LBh i piles i < Law
LY cily 5 35 can 45 5,5 iy pbaaibols 5 g ol dainy]s Y gama o il plas g3 s
IS5 glejls o Blsks claalls cplejlo S 0y slagsygld Muigd e 485 I 4 loss Bl
NAAR R I WES IV Sy

wlagl Bl g BBl & alagig) b banl b closs cYgamo B 15 (5)5lb &5 Bl plgiee ol b
&1y 59l carsly cul JLOVAY djaS) cal (SS3) 58 5 ple b olyon Yool 5 o yols Sigih on 43,5 1S
sbplas j5 9 Closd 5 Y gase dawgs (gl Wilg oo & Slegian 5 bloe (Jos g s)la Gl lgie
J(Lin, 2003) xS oo <y yo5 &8558 )13 odlitwl 590 (a8

Olyis @ oylgen s &ilygld s S (oo Wl (elaiBl - celota dnwrgi )3 (gy97me (B (6)gld &S psblon
a1 Valyolid yoss aanl B (s e ) ol 005 Dleld olaBl dawg sladpal, I 6y9 05 Aile K

1y ool Slongs S o JlyBys |y drmgi b (5l b)) a5 cosliusl 5 (jlwosly & 3Lkl oLisl ailygls (2 )ols

1 Technology diffusion

2 Embodied

3 Physical component

4 Informational component
5 Infoware

6 Brainware

7 Technological change

8 Adaptation



A Lo y2xi g Lol s (il 15 59L8 s S0k

ladl dawgs cou b ol blo,l il ygld @l porde 5383 i ym owd 4l )3 .l 03405 L 395 4
DyS e B (s 2y9
dal,y9lad &l juans Y-
gy bogi ol ) (i o5 05 (o Ll (B b BB Lyl jetee Wil lyis 4 (B g
Conl aly 1o 535y, dm g e Jeols loj (b L g lacslge cuslil gkl ol 5l eisu g o
Bell & Pavitt, ) 340 o madl diwd 93 4 g dga ,9uS b g o5 (calgy cud s 3)lg s (6y9lid ] Lawgs 4
(1993

ol g e > e sl (05 3)ly Gkl sy Clias 3 eelul )by .l

il T (o by S8l sbsysly ) JSite lgi e (65l

(P (B i) M5 (e i )3 dae sl yglid ()05 )8 D)l o
Jdo 4 o5 ylie 4 g 0 dlul ol b 4 oK o 390 40 a5 cul il anl B S Baas PELRWE
b a8 st b oplply Wldslge Codgaze b ailygly slacas yd Gl )3 lmolSey ¢ 6y 25l canls
les g5 1y gl lncum gl oy 3 5 39250 B lan 5 (ol B & 425
Subaidl dacu gi g aal,y glad &l yuass VY-
@ ity 05 Jol Ao (bl sl 039y (blsolaidl ax g5 390 a8 (3Ll A 5 (5)5l3 s (e Ay
dawgs &lyglis oo (gl (o0l (slad ‘rg@,...f slasl ol 5l e g S g5 slasdl Lol dde L
g 390 e (9090 Oy 4 Daome e3ladl Dy ey e Six 5l Ll cadl g2y (oLl
dady AL;:LA;‘_'él Ay SS9 o 350 53 1y 243 Aol b \‘9.‘9“) &S o5 e opgd 18,5 )5 4 blsalassl
BB b 4 (6y9ld ks 4 dng AL dad 3 al dgmg @ ojes ol Olodl d gg8 Sl o) &l Vad-
z9o 5 A Lal Bases gadse cul & dagd Cads 0Dy Al 08 pplae b Lol 9,15 alS 4 g, (lalasde

o S 09V A 555ls Sl d‘wl OLQ? ).wl).w OL&M’ L8l &S css Ol}'igo O}i.{l 9 L3l oly & OT JFRVRCS

D5 g s gl slacs sl Ll aul s (o 3 Jab &aldl ps (S8l slacsyglss porie )
2 Incremental
3 Keynesian economics
4 Solow

Tr lyglid Cdpty bawgs a5 0y ol (lagy Cuows 4 (Rolie jsbo 4y Stedidly )3 clinTg ) g yuih (layeulS &S WS oo (i o Jdo
oolatdl udy ey €980 o Sate lps 4 syald S (Jde (nl 3 S g Iy 2l SeR gdiee G JI g9y88 M) 5 Nl
Dgd e g

Wy Gl g (g slalop 3 )i alopn 5 d9dice e Loy Cgo & il uis £ 45 S (0 (08 S5 S0, O
Pl 5 ()liSalops (oYL 25 (bl Jpae |y db iy aio sloyaiS slaculled g logysld y balad 059y cpl il o (g3l dnwsgs
Wb e ik cawlio

35 m 5 53 Bioygys izl B 1) 6yl yuess ey las ol &



Ol €989 Jovo g il yglid (g S0l (Sl Juad 4

93,5 zobaw 1 (ol s 3,Sdoe 84S syt Sy <)) (oS el w9 AnT)E LB (> o (s )gld
.(Mazzoleni & Nelson, 2007; Ranis, Irons, & Huang, 2011; Rensman, 1996) cusl M

5 slaiels g o5y i o)l oolasdl — clais] dawg )3 slabanMo LB jobo & dlanyuiS &l)glid dmwgs ol plis
Foo Sl s lge cnl 255 m 2 53 1) Wa 8 (Sacusbis 3929 5 (598 5 ple oyl eg5B gl 83
.(Adelowo, Ilori, Siyanbola, & Oluwale, 2015) L5945 o0 dlald pols pac ;5 (odlail - cloin] dxwgi 5
ol aosl My Lol el ilglid s 13U cou ool e 4 cBbaswg claygiS > (ooladl L,
g ede b el (8 i g Jb )3 slaygdS ) ol Guib 3l ogld dsg (in wmdpe &) oS
Ghazinoory, Dastranj, Saghafi, ) dei 0 1 _mio (slaygiS > oud bl (clasyly gm0
My sly oo cud)ls awy s > (glayeiS” j5 1y; (Kulshreshtha, & Hasanzadeh, 2017
0351 31355 32 (53bj Cumnl I 2yl @lie Sl )9ld Clajly g JUl aoess )3 9 3,03 3929 (o2 (9 (slacsyolid
S IVRF (505 g paiecs o) sl &i5lid (51:0k Bos jion o) aypS ol )3 1) ailyglid iy el
Adelowo et ) 3)ls o 1y (oolasBl drwgs «oles ) ailyglid dawgs g g o jouiS S > diljglid dawgy ey
(al., 2015

b dnwgs Jlo 53 (sloyguiS g 4Bl dwgs (sln)gulS Bl)5ld dawgs Jgamo yows (Sl 3929 Sl iS5
4 4.")9[»3 Lg)Sab P90 l.s 0 (o D LgLQ)?“S X P9d bs)f PN 44‘)5L3 jmy Ll 4..3[.5 Az gl )M;S
lacsyslis 5l oslizal sly p3Y i g Sloe Bl (600 Ay o I Gl dajgdS ol e S o
Gime (Bl el 1y ISl ol sl aims g 38 3 1) 6ygld JUal sl b ol ) gy 5l ead <L
2 &) Jparme pos (i 832 GilomgSae b daypiS cnl )3 o5 Cunl @l)sld (6553L 4 (A8 joome jluse
lr DI 5 @l slacsgls by Sl o)l 48T gok b gl ) Jpame JolSG g2 (it g Jgeme
&)l 5 6)9193 4 oY il & alygld sl sdiaily pdaw @5l 5l w9 Cales )0 g ol }L&j La:‘_'j &S50
Ghazinoory et al., 2017; C. W. LEE, Hayter, & Edgington, ) ¢ oo (e Ld> Slodd 5 &Y gasre
(2010

Wlglid dawg oo 5> (oulil 5 pro (il @ cdnwgi S 53 (SlayeuiS (sl 1) Wlpglid 650k cegd9e
Bise <yt 5355 oo Blkts BIS Sl b o S0 3 o ) sSorte b LnysiS cul 9 038 oo
55 gl b gl 4

il ol g3 S 3l o)lil byl o 68y 5 Bl o Blgls GBs uals 4 Tailgls Ll

1 Competence
2 Political will
3 Technological catch up

S5 B (oo 90 iy Jad > Jwals & dl)gl oo)l)S porde



\4 o y2xi g Lol s o iloo 15 59L8 g S0l

Sohn, Chang, ) aS ,y Us, j1 s pes b G5l 6,80l ayb 51 ) GIKS () 45 AiS o g 52l 2
slo)ptS b (oolal oyl ol Bt g Wlygld )]l & italao ol o5 125 (& Song, 2009
Ao &y (BB gabaw )3 &S Cusl (65l xSk ) H1E Ay b )3 slaysaS g9y ha Ayl

.(Braa, Monteiro, & Reinert, 1995)
Lo yS _solos sl UnolSt g U ygutS Lausgs a5l lysis 1 (550,00 o 5 oS35S )3 dvgy bl &S5 Lol
SN 9 Wped opte 395 (oolaidl ab) bl ) Sl bz S e ey b g Ol S a4 el
s o o3laBl baylys 0yls J\8 godate Jolse ).ub o dagl dbul b g @lpss oy 4 bl prwgs oloj b
2 S o Wl ore A5 e ol )3 &5 Wi (93)lge dlex jlop g dl)5ld (slagsrialy waw ¢ cloiz]

Dgd o )l 3)50 Cpl 1D (6 b Glowss way iy

459l (5 Sl Sl s 4y A =

|

[
/ 1S olgd o0 il Juad \

bl o QB s 1) ailylis ol ccalisee (glaoyed j0 40 ol cilblyyl Wliesd Cais

O 2985 5 Gl 3 Ghge SES 1 | (S plie 4 sglen S8l 03, 45 4ilglié
My 4G 4 2G I gygkd sl Jus s Jto (sl (F55UsS SISl ) o8 @i (b agelge 5
gld (slacs sl D)) 4y 3850 5 3,8 oalitl 28 1 el (sl gt 4 ol ) g bt oo
b ojg cpl > Slelybl el g Jus e

sl o alypss b g ailyglis Olyuss a5 Conl ledo (pl p (s0ld i) pl > Sy pl &y
by b ilgie Sol g 3890 (slmolhy g s Lol (sl 205 S 2929 (sline 4 aillid
(395 92y O=F=A Lise 4y Slllae gl ) ity Bl cuo b g mll Sl b g s J )

Y,

Al glad ool puadss HLEsl wil 8 ¥

s 5k ol 1€ Ll anl, laie cod o cusl (3w ol b baggyskid (ks 118 (IS o &
¥ : . . PR T . . . KR . .
290 ogsizgs g Il e iyl g Slall plulisiledl 5 (s sguilp elidanals bawg 5k gl

plas o glael buwg ()glid (B pdy (omd oo Sl s )gld s 25 (Beck, 2013) b S )15 o)

1 Diffusion process
2 Tarde

3 Ratzel

4 Frobenius






c._‘l.'u q

o3yl 0y 83,1 glad pdly (WYAY) Lo jiien (63,50l by ywdimw (6)55 ool phpmstnns ¢8558 ¢ Jadlll (ol
AT 8 olad qoma3l Jlo w9l 5 ple Canloaw gy pale dolilad (5 y9li RS Jlaiko 51 oyl pf BY g8 Curiuo

23 899 Sl (WWAY) Ll e pl53l3l 5 Bgpuodons «(6395 006 dan 5 scukd dpuns 5 (il (lolgS 0l croan]
Py ool (Jos g (5 )98

10l eriagiy b «olnl 53 4ilygld e BCusluw Coa (oorde Lo la (9 (YAY) pob e o3l
988 (ole Cunlew Cliioes jS 50

o johb 3 (labaly (LS A5 (1TAY) (e (bl 5 Lo 0aljliie fmatomme (5o thpmutozme ¢ caslud
FEVAY o)l o2 Jlo aspplis 5 ol vl (idg o= ale doliliad ] 2] 53 WdgylaCumns 5

Ol olKib ol lisl oy yho (5398 S o (VWWAY) dan] ol yaes

752 695 Bl 9 Cul) 40 CulBen 50, TIPS S e (1TRY) 29l 3 g demedis (olysl a0 )l (s
Sy sla gy

wolidas 1539199 (ladbio (slapllas Cagil (51 (559U 9 phe SLaCuwliw (1Y) o 230 5 Ly (2
VANAY (6955 9 558 ple Cunls ol dsliofag) Y ojled o3l Jls e yglid g ol Canliws g3 sale

Cuwlyrg) ailygld (55015 (§2pl) Caprie (IYAY) ooy (Shige 5 oo (590l 402y ule Stk
9985 pole Cunlow i 5 ye 1) 5 (oo

slogiagyy Sye il «olpl 3> 41008 (aled (gl (S8 Cadyb (WA Ly wilile 5 (aas o8 ()00
ol (g uloeo

F RN (5 y9ld JUHT 51 (W) (gage el 5 (o wonliple tn o s e sl f(silaae o8y (g y0i0
dolpd Sz pole ol (5y0ld JWS! g8 (55,90 axlllae) W,S,I5 5 b yidls (Bl dewiMic
SAFNOY () 0)leds cpician 09 ¢ £)9lid dawsi Cu yato dolilad

3Ll g S (Gl pudiy (1¥R0) g sems <3532 5 e csilaie fpmd (b puglen fllaas ) (5o
290 705 3295 8y (63,90 adllbro 15 o (0l ) by Gailol § Y guaree Ailygld bl
FEN & o)l oy Jo sl Coppde mgfym sale 4,5 (OTC) S

Ol S (5390 anlllas il j9ld 3, Shas 9 (55053 ¢(5H9ld (Giamdgr (WWAY) il o 5 Sl oL
VA=0F & 0)lod pgus Jlo cadsS” g 3y lliw] o pito 25— sole doliliad ¢ 8D  mino

Sl Wlpeld (5 50L )l Jao (1YAY) Jilkr (Bye Sl 5 sure oold) thadlel (sl Lo preme 5 llas
@23]l53 0,93 Syl dgnty (ERgR ol dolilas ()9uiS 3Ygh Curiuo (9390 adllhs ((lgTgmed (5 y9lyS drmgd

a1, oG 1555195 o 45 S8 o (1139) il «bgo ol 5 cigs sl Laillal (i3S 1L phazmo g e

AAR



90 oy —(ole dolilad (o yb S0y g jla I B3l Uy Ailyglid (6550l 53 Glml BYgE Cro
A¥O-AR (5 olo) ¥ oojless VY 090 ey o

Sload (g olg I esliinl S las (4638 (gTy (V¥ 1) (LS (B 5 (Haas o8y kot 0dljile
V=00 ) o)led o3 loz Sl wsysls 5 ol vl dolibiad ¢ Sl GV 51 Coloa g 598

S Jobo 155908 LT (g, QLRS! (glaidly (11A%) (sage (o] 5 jemsdsns )50l Lo )hen i
AT o)l wa3lgd Jlo ws)5ld 5 ple Cunl aoliliad (5 59U8 Cudlo g 8y «Slo b bad o Jolge (S o2
Neo

P OIRl Cardg (o) tarwgi J 50 ()9S 50 (53l (Jo PU(\YAY) pline c(sise g o o520
FEOF O olad dod o (9% 05 9 iyt b dumlio

iagimele dolilad (] I Cules gaCuslw g &lygld S (WWW) Ll s2lke 5 st )52
FOF-FYA (6 39l55 9 5518 ol Cunlw ol dsliosg) ¥ o)loud o3l Jlo eyl 5 ol Cales

bylin SLaill sl (saslod 5 Judoxi (WAY) Lo ple aliipu 5 1505 ()il oo ¢ oy i £ppmins 5y 205
¥ oo pge Juo gl oo 4t ¢ ygPradinn W9y 21 (e S19l3 9 (519U el (5 ISl B39 4
XY=\

Sioelip Slp G mead ;5 Gl kel (5,1 (11A%) b ( rad 5 aabld ladn fpem ()98
pply Slallas dolibas oyl pl 38 5 G Cariwo 390 andllas 1 g,5ld Cuiln, 2,504, 51 0ol b (g,5L8
YoV AA XV oyl )+ 09 « agas (4wl

ey @lio S0 RE&ED (dilojlo 9 6515wl (VYAY) digime (Sl 5 st 119528 402 55 byging djas
olojl il o Flojlw (553 sl lpde Sl (e Sl (YY) pesp (ahal doa o il (S
e Cg e

2 GHPPS JEL Wl JWod (W) 15 dils)S 5 L) csdamme tazsie dbale e ol (Sdoe
05l udjpw Jlo o il slatdl cldlas aslilad (IPC) mas Jdo Jados (63,90 anlllao {yl ] (X85 slasla,l,3
VYYD OF

53 ailyald guiailys slT,l g0 .(WYAY) demo ol 5 5 ply wdlj s ¢ ews it (o WLbLL ¢aasie bl
oo dget Oyl Sigrgl (A OIS diged 1S BB (g, I o3l Uy jerme s y9lid slaolSh
SAFY O ol o oled ptin Jlo

ey ol (ol o5 )32 (SO 43 Ail)gld (6 SOk Anwgi (5T (b el (AT (1Y) ] (52l
(38 Aoy dlail 5 o e 0.SLD ¢ yoydo

SBEB (hild Ll g Wgi (coloial 9 (35 (Sl (Sraise (WAT) Ljaeme «g53) 9 Lojaoe w3ljsee
qrid Sl i Cantio [ ] @lio 5 oo ing i ele dolilad VFAY-ITOY) o)) Gl Caiuo 45 4il,9lid

IYF-VAR N o)less

Yy



aflle Gl Cawo »® 43‘)9&5 ‘_g);bl.l LOYRF) Glods ()l g 02 (B §pwdin (£)5i B D50 plie (&pe

& oyled quiin Jlo (g5l 5 ple Caslus imgi— ole dolilad ¢ gia (b (556 o glamwgi U 63,90
Y-\

e Il 8 51 (559198 9 S)9U3 eple (I Cumliw (Gl (Sle (1Y) it (o 5 phee (Slory
08 {65l 5 6yslih eple ks ol asbiogyg) Y oslad om3sl Jlw gl 5 pole ol g sale dolilins 3Ll
A

Abramovitz, M. (1986). Catching up, forging ahead, and falling behind. Journal of Economic
history, 385-406.

Abrol, D., Prajapati, P., & Singh, N. (2011). Globalization of the Indian pharmaceutical
industry: implications for innovation. Institutions and Economies, 327-365.

Acemoglu, D., Aghion, P., & Zilibotti, F. (2006). Distance to frontier, selection, and
economic growth. Journal of the European Economic association, 4(1), 37-74.

Adelowo, C. M., Ilori, M. O., Siyanbola, W. O., & Oluwale, B. A. (2015). Technological
learning mechanisms in Nigeria’s technology incubation centre. Affican Journal of
Economic and Management Studies, 6(1), 72-89.

Aghion, P., Akcigit, U., & Howitt, P. (2013). What do we learn from Schumpeterian growth
theory? Retrievable at: https://www.nber.org/papers/w18824

Ahmad Zaidi, M. F., & Othman, S. N. (2014). The concept of dynamic capability for
managing technology and change. Strategic Management Quarterly, 2(2), 93-108.

Akamatsu, K. (1962). A historical pattern of economic growth in developing countries. The
developing economies, 1, 3-25.

Albu, M. (1997). Technological learning and innovation in industrial clusters in the South.
SPRU Electronic Working Paper No. 7, University of Sussex, Brighton.

Ali, M., Ullah, S., & Khan, P. (2009). Managing Innovation and Technology in Developing
Countries. arXiv preprint arXiv:0911.1514.

Alvarez, 1., & Labra, R. (2015). Technology Gap and Catching up in Economies Based on
Natural Resources: The Case of Chile. Journal of Economics, Business and Management,
3(6), 619-627.

Amesse, F., & Cohendet, P. (2001). Technology transfer revisited from the perspective of
the knowledge-based economy. Research policy, 30(9), 1459-1478.

Andersson, M., & Lo6f, H. (2009). Key characteristics of the small innovative firm. Cesis
WP, 175. Retrievable at: https:/static.sys.kth.se/itm/wp/cesis/cesiswp175.pdf

Apergis, N. (2009). Foreign Direct Investment Inward and Outward; Evidence from Panel
Data, Developed and Developing Economies, and Open and Closed Economies. The
American Economist, 54(2), 21-27.

Argyris, C. and Scho™m, D.A. (1978). Organizational Learning: A Theory of Action
Perspective. Addison-Wesley, Reading, MA.

Arrow, K. (1962). The economic implications of learning by doing. Review of Economic
Studies, Vol. 29 No. 3, 155-73.

AtiqurRahman, A., & Zaman, M. (2016). Human capital and technological catch-up of

vy



developing countries: In search of a technological leader. The Journal of Developing Areas,
50(1), 157-174.

Awate, S., Ajith, V., & Ajwani-Ramchandani, R. (2018). Catch-up as a survival strategy in
the solar power industry. Journal of International Management, 24(2), 179-194.

Bagheri Moghaddam, N., & Mohajeri, A. (2019). Catching Up Process In Iran’s Oil Industry
And Evaluating Related Policies, International Association for Management of technology
(IAMOT). Managing technology for Sustainable and Inclusive Growth.

Basu, S., Feyrer, J., & Weil, D. (1998). Technological Leadership and Endogenous Growth.
Retrievable at:

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.590.7821&rep=rep 1 &type=pdf
Beck, D. F. (2013). Technology development life cycle processes. Sandia report SAND2013-
3933. Sandia National Laboratories, Albuquerque.

Bell, M., & Pavitt, K. (1993). Technological accumulation and industrial growth: contrasts
between developed and developing countries. Industrial and Corporate Change, 2(2), 157-
210.

Bell, M., & Pavitt, K. (1995). The development of technological capabilities. Chapter 4.
Trade, technology and international competitiveness, Irfan ul Haque. The World Bank,
Wishington D.C.

Blitz, A. (2017). Lessons from the steel industry: if you can’t compete on price, innovate
your way to value-added differentiation. Strategy & Leadership, 45(5), 26-32.

Braa, J., Monteiro, E., & Reinert, E. S. (1995). Technology transfer vs. technological
learning: It-infrastructure and health care in developing countries. Information Technology
for Development, 6(1), 15-23.

Breschi, S., Malerba, F., & Orsenigo, L. (2000). Technological regimes and Schumpeterian
patterns of innovation. The economic journal, 110(463), 388-410.

Castellacci, F., & Zheng, J. (2010). Technological regimes, Schumpeterian patterns of
innovation and firm-level productivity growth. Industrial and Corporate Change, 19(6),
1829-1865.

Cegarra-Navarro, J.-G., Eldridge, S., & Wensley, A. K. (2014). Counter-knowledge and
realised absorptive capacity. European Management Journal, 32(2), 165-176.

Chandra, V., Lin, J. Y., & Wang, Y. (2012). Leading dragons phenomenon: New
opportunities for catch-up in low-income countries. The World Bank.

Chang, C. H., Chen, Y. S., & Lin, M. J. J. (2014). Determinants of absorptive capacity:
contrasting manufacturing vs services enterprises. R&D Management, 44(5), 466-483.
Chang, P.-L., & Tsai, C.-T. (2000). Evolution of technology development strategies for
Taiwan's semiconductor industry: formation of research consortia. Industry and innovation,
7(2), 185-197.

Chen, J. H., & Jan, T. S. (2005). A variety-increasing view of the development of the
semiconductor industry in Taiwan. Technological Forecasting and Social Change, 72(7),
850-865.

Chen, J., Li, W., Vanhaverbeke, W., & Jiang, Z. (2008). The determinants of the growth of
absorptive capacity based on an open innovation perspective: A case study. Paper presented

YyYY



at the Industrial Engineering and Engineering Management, 2008. IEEM 2008. IEEE
International Conference on.

Chen, J., Pu, X., & Shen, H. (2010). A Comprehensive Model of Technological Learning:
Empirical Research on the Chinese Manufacturing Sector The Rise of Technological
Power in the South (pp. 170-185). Springer.

Cheng, C. S., Razak, N. A. A., & Abdullah, H. (2013). Human Capital and Technological
Catch-up in the Asian Developing Countries. Abstract of Economic, Finance and
Management Outlook, 1, 1-17.

Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: A new perspective on
learning and innovation. Administrative science quarterly, 128-152.

Cummings, J. L., & Teng, B.-S. (2003). Transferring R&D knowledge: the key factors
affecting knowledge transfer success. Journal of Engineering and Technology Management,
20(1-2), 39-68.

Da Costa, P., Porto, G. S., & Da Silva, A. T. B. (2013). The Development of Cooperation and
Innovation Dynamic Capabilities at Petrobras: Elements of Path dependence and
technological and Managerial Maturity.

Dahlman, C. J., Ross-Larson, B., & Westphal, L. E. (1987). Managing technological
development: lessons from the newly industrializing countries. World development, 15(6),
759-775.

Dalgic, B. (2013). Absorptive Capacity and Technology Spillovers: A Case From Turkey.
Journal of Business Economics and Finance, 2(2), 13-27.

Danquah, M. (2018). Technology transfer, adoption of technology and the efficiency of
nations: Empirical evidence from sub Saharan Africa. Technological Forecasting and Social
Change, 131, 175-182.

Danquah, M., Ouattara, B., & Quartey, P. (2018). Technology Transfer and National
Efficiency: Does Absorptive Capacity Matter? Afiican Development Review, 30(2), 162-174.
Dantas, E., & Bell, M. (2009). Latecomer firms and the emergence and development of
knowledge networks: The case of Petrobras in Brazil. Research Policy, 38(5), 829-844.

De Fuentes, C., & Dutrénit, G. (2013). SMEs’ absorptive capacities and large firms’
knowledge spillovers: micro evidence from the machining industry in Mexico. Institutions
and Economies, 1-30.

De Oliveira, A., Ribeiro, C. G., & Furtado, A. T. (2014). Competition between technological
systems in pre-salt fields. [AMOT conference.

Dodgson, M. (1991). Technology learning, technology strategy and competitive pressures.
British Journal of Management, 2(3), 133-149.

Engen, M., & Holen, I. E. (2014). Radical versus incremental innovation: the importance of
key competences in service firms. Technology Innovation Management Review, 4(4), 15-25.
Eparvier, P. (2005). Some comments on the methodological principles of nelson and
Winter’s evolutionary theory. Evolutionary and Institutional Economics Review, 1(2), 221-
234.

Espinosa, M. d. M. B., & Lindahl, J. M. M. (2016). Organizational design as a learning
enabler: A fuzzy-set approach. Journal of Business Research, 69(4), 1340-1344.

YvY



Euler Hermes Economic Research. (2018). Global Automotive, Euler Hermes Allianz
Economic Research, Paris-La-Défense Cedex, France. Retrievable at:
https://www.allianz.com/content/dam/onemarketing/azcom/Allianz_com/economic-
research/publications/specials/en/global-automotive-bumpy-road-ahead-report-Sept18.pdf
Fagerberg, J., & Godinho, M. M., (2004). Innovation and catching-up. In: Fagerberg, J.,
Mowery, D., & Nelson, R. (Eds.). The Oxford Handbook of Innovation. Oxford University
Press, 514-544.

Fagerberg, J., & Srholec, M. (2008). National innovation systems, capabilities and economic
development. Research policy, 37(9), 1417-1435.

Fan, E. X. (2002). Technological spillovers from foreign direct investment-a survey. ERD
Working Paper series No. 33, Economics and Research Department, Asian Development Bank.
Fan, P. (2011). Innovation, globalization, and catch-up of latecomers: Cases of Chinese
telecom firms. Environment and Planning A, 43(4), 830-849.

Farole, T., & Winkler, D. (2012). Foreign firm characteristics, absorptive capacity and the
institutional framework: the role of mediating factors for FDI spillovers in low-and
middle-income countries. The World Bank.

Feng, H., Morgan, N. A., & Rego, L. L. (2016). Firm capabilities and growth: the
moderating role of market conditions. Journal of the Academy of Marketing Science, 45(1),
76-92.

Figueiredo, P. N. (2014). Beyond technological catch-up: An empirical investigation of
further innovative capability accumulation outcomes in latecomer firms with evidence
from Brazil. Journal of Engineering and Technology Management, 31, 73-102.

Findlay, R. (1978). Relative backwardness, direct foreign investment and the transfer of
technology: a simple dynamic mode. Quarterly Journal of Economics, 92, 1-16.

Freeman, C. (1995). The National System of Innovation' in historical perspective.
Cambridge Journal of Economic, 19, 5-24.

Freeman, C., & Hagedoorn, J. (1994). Catching up or falling behind: Patterns in
international interfirm technology partnering. World development, 22(5), 771-780.

Furtado, A. T., & de Freitas, A. G. (2000). The catch-up strategy of Petrobras through
cooperative R&D. The Journal of Technology Transfer, 25(1), 23-36.

Garcia-Vega, M., & Vicente-Chirivella, O. (2020). Do university technology transfers
increase firms’ innovation? European Economic Review, 123, 103388, 1-20.

Garud, R., & Nayyar, P. R. (1994). Transformative capacity: Continual structuring by
intertemporal technology transfer. Strategic Management Journal, 15(5), 365-385.
Gerschenkron, A. (1962). Economic backwardness in historical perspective (1962). The
Political Economy Reader: Markets as Institutions, 211-228.

Ghazinoory, S., Ali, A. A., Hassanzadeh, A., & Majidpour, M. (2019). Examining systematic
technological learning of Syrian textile industry. Journal of Science and Technology Policy
Management, 10(1), 116-142.

Ghazinoory, S., Dastranj, N., Saghafi, F., Kulshreshtha, A., & Hasanzadeh, A. (2017).
Technology roadmapping architecture based on technological learning: Case study of
social banking in Iran. Technological Forecasting and Social Change, 122, 231-242.

YYY¥



Ghazinoory, S., Narimani, M., & Tatina, S. (2017). Neoclassical versus evolutionary
economics in developing countries: convergence of policy implications. Journal of
Evolutionary Economics, 27(3), 555-583.

Ghazinoory, S., Riahi, P., Azar, A.,, & Miremadi, T. (2014). Measuring innovation
performance of developing regions: learning and catch-up in provinces of Iran.
Technological and Economic Development of Economy, 20(3), 507-533.

Giachetti, C., & Marchi, G. (2017). Successive changes in leadership in the worldwide
mobile phone industry: The role of windows of opportunity and firms’ competitive action.
Research policy, 46(2), 352-364.

Glass, A. J., & Saggi, K. (1998). International technology transfer and the technology gap.
Journal of development economics, 55(2), 369-398.

Goktepe-Hulten, D. (2010). University-industry technology transfer: who needs TTOs?
International Journal of Technology Transfer and Commercialisation, 9(1-2), 40-52.

Grossman, G. M., & Helpman, E. (1993). Innovation and growth in the global economy. MIT
press.

Griibler, A. (2003). Technology and global change. Cambridge university press.

Hamilton, C., & Philbin, S. P. (2020). Knowledge Based View of University Tech Transfer—
A Systematic Literature Review and Meta-Analysis. Administrative Sciences, 10(3), 62, 1-28.
Hedberg, B. (1981). How organizations learn and unlearn. in Nystrom, P. C. and Starbuck,
W. H. (Eds), Handbook of Organizational Design, Vol. 1, Oxford University Press, Oxford, 3-
217.

Herrala, M., Pakkala, P., & Haapasalo, H. (2011). Value-creating networks—a conceptual
model and analysis. Research reports in Department of Industrial Engineering and
Management, 4, 2011.

Herschbach, D. R. (1995). Technology as knowledge: Implications for instruction. Journal of
Technology Education, 7(1: Fall 1995), 31-42.

Hobday, M. (1995). Innovation in East Asia: The Challenge to Japan. Edward Elgar,
Cheltenham.

Hoekman, B. M., Maskus, K. E., & Saggi, K. (2005). Transfer of technology to developing
countries: Unilateral and multilateral policy options. World Development, 33(10), 1587-
1602.

Hoshdar, F., & Fassihi, S. F. (2017). Technology Development in Iranian Petroleum
Industry: Approaches, Achievements, and Challenges The Development of Science and
Technology in Iran, (pp. 87-110). Springer.

Hoshdar, F., Ghazinoory, S., Arasti, M., & Fassihi, S. F. (2017). Technology planning system
for the Iranian petroleum industry: Lessons learned from sanctions. Technological
Forecasting and Social Change, 122, 170-178.

Husar, J., & Best, D. (2013). Energy Investments and Technology Transfer Across
Emerging Economies: The Case of Brazil and China. International Energy Agency, 1-40.
Imbriani, C., Pittiglio, R., Reganati, F., & Sica, E. (2014). How much do technological gap,
firm size, and regional characteristics matter for the absorptive capacity of Italian
enterprises?. International Advances in Economic Research, 20(1), 57-72.

YYa



Jansen, J. J., Van Den Bosch, F. A., & Volberda, H. W. (2005). Managing potential and
realized absorptive capacity: how do organizational antecedents matter?. Academy of
management journal, 48(6), 999-1015.

Jin, J. (2005). Technological Capability Generation in China's High-tech Industries:
Experiences from China's Mobile Phone Industry. Univ., Hochschule fiir Wirtschafis-,
Rechts-und Sozialwiss (HSG).

Jo, H., Jeong, J., & Kim, C. (2016). Unpacking the ‘black box’of a Korean big fast follower:
Hyundai Motor Company’s engineer-led production system. Asian Journal of Technology
Innovation, 24(sup 1), 53-77.

Joo, S. H., Oh, C., & Lee, K. (2016). Catch-up strategy of an emerging firm in an emerging
country: analysing the case of Huawei vs. Ericsson with patent data. IJTM, 72(1/2/3), 19-42.
JucevicCius, R., Juknevicien¢, V., Mikolaityte, J., & Saparniené, D. (2017). Assessing the
regional innovation system’s absorptive capacity: the approach of a smart region in a
small country. Systems, 5(2), 27.

Jugdev, K. (2007). Closing the circle: the knowledge management spiral of project
management. International Journal of Knowledge Management Studies, 1(3-4), 423-441.

Juma, C., & Clark, N. (2002). Technological catch-up: Opportunities and challenges for
developing countries. Scottish Universities Policy Research and Advice Network, SUPRA
Working Series Papers, 28, 1-24.

Jung, M., & Lee, K. (2010). Sectoral systems of innovation and productivity catch-up:
determinants of the productivity gap between Korean and Japanese firms. Industrial and
Corporate Change, 19(4), 1037-1069.

Kale, D. (2019). From small molecule generics to biosimilars: Technological upgrading and
patterns of distinctive learning processes in the Indian pharmaceutical industry.
Technological Forecasting and Social Change, 145, 370-383.

Kanani, M., & Goodarzi, M. (2017). Fostering new technology-based firms in Iran:
Inspiration of world models in solving domestic challenges The development of science and
technology in Iran, (29-43). Springer.

Kiamehr, M. (2017). Paths of technological capability building in complex capital goods:
The case of hydro electricity generation systems in Iran. Technological Forecasting and
Social Change, 122, 215-230.

Kiamehr, M., Hobday, M., & Hamedi, M. (2015). Latecomer firm strategies in complex
product systems (CoPS): The case of Iran’s thermal electricity generation systems.
Research policy, 44(6), 1240-1251.

Kim, J.-Y., Park, T.-Y., & Lee, K. (2013). Catch-up by indigenous firms in the software
industry and the role of the government in China: A sectoral system of innovation (SSI)
perspective. Eurasian Business Review, 3(1), 100-120.

Kim, L. (1980). Stages of development of industrial technology in a developing country: A
model. Research Policy, 9(3), 254-277.

Kim, L. (1997). Imitation to innovation: The dynamics of Korea's technological learning.
Harvard business press.

Kim, L. (1998). Crisis construction and organizational learning: Capability building in

YYs



catching-up at Hyundai Motor. Organization science, 9(4), 506-521.

Kim, L. (1999). Building technological capability for industrialization: analytical
frameworks and Korea's experience. Ind. Corp. Chang, 8(1), 111-136.

Kim, L. (2001). The dynamics of technological learning in industrialisation. International
Social Science Journal, 53(168), 297-308.

Kneller, R., Pantea, S., & Upward, R. (2010, August). Does Absorptive capacity affect who
benefits from international technology transfer. In Twelfth Annual Conference.
Kowalkowski, C., Witell, L., & Gustafsson, A. (2013). Any way goes: Identifying value
constellations for service infusion in SMEs. Industrial Marketing Management, 42(1), 18-30.
Kristinsson, K., & Rao, R. (2008). Interactive learning or technology transfer as a way to
catch-up? Analysing the wind energy industry in Denmark and India. Industry and
innovation, 15(3), 297-320.

Lall, S. (1992). Technological capabilities and industrialization. World development, 20(2),
165-186.

Lall, S., & Teubal, M. (1998). Market-stimulating technology policies in developing
countries: A framework with examples from East Asia. World development, 26(8), 1369-
1385.

Landini, F., Lee, K., & Malerba, F. (2017). A history-friendly model of the successive
changes in industrial leadership and the catch-up by latecomers. Research Policy, 46(2),
431-446.

Laranja, M., Uyarra, E., & Flanagan, K. (2008). Policies for science, technology and
innovation: Translating rationales into regional policies in a multi-level setting. Research
policy, 37(5), 823-835.

Leal-Rodriguez, A. L., Roldan, J. L., Ariza-Montes, J. A., & Leal-Millan, A. (2014). From
potential absorptive capacity to innovation outcomes in project teams: The conditional
mediating role of the realized absorptive capacity in a relational learning context.
International Journal of Project Management, 32(6), 894-907.

LEE, C. W., Hayter, R., & Edgington, D. W. (2010). Large and latecomer firms: The Taiwan
semiconductor manufacturing company and Taiwan's electronics industry. Tijdschrift voor
economische en sociale geografie, 101(2), 177-198.

Lee, C. Y., & Wu, F. C. (2010). Factors affecting knowledge transfer and absorptive
capacity in multinational corporations. The Journal of International Management Studies,
5(2), 118-126.

Lee, J. J, & Yoon, H. (2015). A comparative study of technological learning and
organizational capability development in complex products systems: Distinctive paths of
three latecomers in military aircraft industry. Research policy, 44(7), 1296-1313.

Lee, K. (2005). Making a Technological Catch-up: Barriers and opportunities. Asian
Journal of Technology Innovation, 13(2), 97-131.

Lee, K., & Ki, J.-h. (2017). Rise of latecomers and catch-up cycles in the world steel
industry. Research policy, 46(2), 365-375.

Lee, K., & Lim, C. (2001). Technological regimes, catching-up and leapfrogging: findings
from the Korean industries. Research policy, 30(3), 459-483.

yyv



Lee, K., & Malerba, F. (2014). Changes in Industry Leadership and Catch-up by the
Latecomers: Toward a theory of catch-up cycles. Future perspective on innovation and
governance in development.

Lee, K., Gao, X., & Li, X. (2017). Industrial catch-up in China: a sectoral systems of
innovation perspective. Cambridge Journal of Regions, Economy and Society, 10(1), 59-76.
Lee, K., Go, D., Park, 1., & Yoon, B. (2017). Exploring Suitable Technology for Small and
Medium-Sized Enterprises (SMEs) Based on a Hidden Markov Model Using Patent
Information and Value Chain Analysis. Sustainability, 9(7), 1100.

Lee, K., Park, J., & Yoon, M. (2017). Industry dynamics with diversity in firms’ catch-up
strategies and demand conditions: a simulation approach. Economics of Innovation and New
Technology, 26(8), 755-778.

Lee, K., Park, T. Y., & Krishnan, R. T. (2014). Catching-up or leapfrogging in the Indian IT
service sector: Windows of opportunity, Path-creating, and moving up the value chain.
Development Policy Review, 32(4), 495-518.

Lerch, F., Wagner, R., & Mueller-Seits, G. (2010). Technology transfer and absorptive
capacity—Processual insights from four cases in optics in the US and Germany. Paper
presentation at the OLKC Conference, June.

Lewis, J. A. (2019). Learning the Superior Techniques of the Barbarians. China Innovation
Policy Series, Center for Strategic & International Studies (CSIS).

Li, D., Capone, G., & Malerba, F. (2019). The long march to catch-up: A history-friendly
model of China’s mobile communications industry. Research policy, 48(3), 649-664.

Liao, S.-H., Chen, C.-C., Hu, D.-C., Chung, Y.-c., & Yang, M.-J. (2017). Developing a
sustainable competitive advantage: absorptive capacity, knowledge transfer and
organizational learning. The Journal of Technology Transfer, 42(6), 1431-1450.

Lichtenthaler, U. (2009). Absorptive capacity, environmental turbulence, and the
complementarity of organizational learning processes. Academy of management journal,
52(4), 822-846.

Lin, B. W. (2003). Technology transfer as technological learning: a source of competitive
advantage for firms with limited R&D resources. R&D Management, 33(3), 327-341.

Liu, J.-J., Qian, J.-Y., & Chen, J. (2006). Technological learning and firm-level technological
capability building: analytical framework and evidence from Chinese manufacturing
firms. International Journal of Technology Management, 36(1-3), 190-208.

Lockett, A., Thompson, S., & Morgenstern, U. (2009). The development of the
resource-based view of the firm: A critical appraisal. International journal of management
reviews, 11(1), 9-28.

Long, V. (2014). A technological capabilities perspective on catching up: the case of the
Chinese information and communications technology industry. KTH Royal Institute of
Technology.

Los, B. (2000). The empirical performance of a new inter-industry technology spillover
measure. Technology and Knowledge, 118, 151.

Majidpour, M. (2016). Technological catch-up in complex product systems. Journal of
Engineering and Technology Management, 41, 92-105.

YYA



Majidpour, M. (2017). International technology transfer and the dynamics of
complementarity: A new approach. Technological Forecasting and Social Change, 122, 196-
206.

Malerba, F. (1992). Learning by firms and incremental technical change. The economic
Jjournal, 102(413), 845-859.

Malerba, F., & Nelson, R. (2011). Learning and catching up in different sectoral systems:
evidence from six industries. Industrial and Corporate Change, 20(6), 1645-1675.

Malm, A. (2016). Technology Transfer within Related Offset Business: From an Aircraft
Production Perspective (Doctoral dissertation). Division of Manufacturing Engineering,
Department of Management and Engineering, Linkoping University, Linkoping University
Electronic Press, Sweden.

Marcotte, C., & Niosi, J. (2005). Small and medium-sized enterprises involved in technology
transfer to China: what do their partners learn?. International Small Business Journal,
23(1), 27-47.

Mathews, J. A. (2006). Catch-up strategies and the latecomer effect in industrial
development. New political economy, 11(3), 313-335.

Mathews, J., & Sung-Cho, D. (1999). Combinative capabilities and organizational learning
in latecomer firms: the case of the Korean semiconductor industry. Journal of World
Business, 34(2), 139-156

Mathews, J. A. (2002). Competitive Advantages of the Latecomer Firm: A Resource-Based
Account of Industrial Catch-Up Strategies. Asia Pacific Journal of Management, 19, 467-
488.

Mazdeh, M., Shafia, M., Bandarian, R., & Kahrizi, A. (2015). An ISM approach for analyzing
the factors in technology transfer. Decision Science Letters, 4(3), 335-348.

Mazzoleni, R., & Nelson, R. R. (2007). Public research institutions and economic catch-up.
Research policy, 36(10), 1512-1528.

Mirimoghadam, M., & Ghazinoory, S. (2017). An institutional analysis of technological
learning in Iran's oil and gas industry: Case study of south Pars gas field development.
Technological Forecasting and Social Change, 122, 262-274.

Motohashi, K., & Yuan, Y. (2010). Productivity impact of technology spillover from
multinationals to local firms: Comparing China's automobile and electronics industries.
Research policy, 39(6), 790-798.

Murovec, N., & Prodan, 1. (2009). Absorptive capacity, its determinants, and influence on
innovation output: Cross-cultural validation of the structural model. Technovation, 29(12),
859-872.

Muthoni, M. P., Omato, G. P., & Kithinji, M. A. (2013). Analysis of factors influencing
transfer of technology among micro and small enterprises in Kenya. International Journal
of Business and Social Science, 4(17), 171-179.

Nelson, R. R., & Winter, S. G. (1982). An evolutionary theory of economic change. Harvard
Business School Press, Cambridge.

Niosi, J., & Zhegu, M. (2010). Multinational Corporations, Value Chains and Knowledge
Spillovers in the Global Aircraft Industry. Institutions and Economies, 109-141.

yya



Noblet, J.-P., Simon, E., & Parent, R. (2011). Absorptive capacity: a proposed
operationalization. Knowledge Management Research & Practice, 9(4), 367-377.

Nonaka, I. (1994). A dynamic theory of organizational knowledge creation. Organization
science, 5(1), 14-37.

Nonaka, 1., & Takeuchi, H. (1995). The knowledge-creating company: How Japanese
companies create the dynamics of innovation. Oxford university press.

Oliveira, A., & Rubiano, D. (2011). Innovation in Brazilian oil industry: from learning by
using to prospective capacity to innovate in the technological frontier. Paper presented at
the Globelics International Conference.

Omar, R., Takim, R., & Nawawi, A. H. (2011). The Concept of absorptive capacity in
technology transfer (TT) projects. Paper presented at the Journal of International Conference
on Intelligent Building and Management.

Ortiz-Gallardo, V. G. (2013). Technology acquisition: sourcing technology from industry
partners. University of Cambridge.

Osabutey, E. L., & Jin, Z. (2016). Factors influencing technology and knowledge transfer:
Configurational recipes for Sub-Saharan Africa. Journal of Business Research, 69(11),
5390-5395.

Osano, H. M., & Koine, P. W. (2016). Role of foreign direct investment on technology
transfer and economic growth in Kenya: a case of the energy sector. Journal of Innovation
and Entrepreneurship, 5(1), 1-25.

Ozawa, T. (2002). The “hidden” side of the “flying-geese” catch-up model: Japan’s dirigiste
institutional setup and a deepening financial morass. Journal of Asian Economics, 12(4),
471-491.

Pan, C., Wei, W. X., Muralidharan, E., Liao, J., & Andreosso-O’Callaghan, B. (2020). Does
China’s Outward Direct Investment Improve the Institutional Quality of the Belt and
Road Countries? Sustainability, 12(1), 415, 1-21.

Park, H.-W., Sung, T.-E., & Kim, S.-G. (2015). Strategic implications of technology life cycle
on technology commercialization. Paper presented at the International Association for
Management of Technology (IAMOT) 2015 Conference Proceedings.

Patel, P., & Pavitt, K. (1995). Technological competencies in the world's largest firms:
Characteristics, constraints and scope for managerial choice, Retrievable at:
pure.iiasa.ac.at/4528/1/WP-95-066.pdf.

Pavitt, K. (1984). Sectoral patterns of technical change: towards a taxonomy and a theory.
Research policy, 13(6), 343-373.

Perez, C., & Soete, L. (1988). Catching-up in technology: Entry barriers and windows of
opportunity. In Dosi, G., Freeman, C., Nelson, R., Silverberg, G., & Soete, L. (Eds.), Technical
Change and Economic Theory. Pinter Publishers, London, 458-479.

Peri, G. (2005). Determinants of knowledge flows and their effect on innovation. Review of
Economics and Statistics, 87(2), 308-322.

Phene, A., & Tallman, S. (2014). Knowledge spillovers and alliance formation. Journal of
Management Studies, 51(7), 1058-1090.

Potts, J., & Potts, J. (2003). Evolutionary economics: An introduction to the foundation of

Yy



liberal economic philosophy (No. Discussion Paper No 324). School of Economics, University
of Queensland.

Qiu, X. (2013). Technology transfer in Chinese automobile industry. Master of Science
Thesis INDEK 2013: 108 KTH Industrial Engineering and Management Industrial
Management.

Radosevic, S. (1999). International technology transfer and catch-up in economic
development. Edward Elgar Publishing.

Radosevi¢, S. (2009). Policies for promoting technological catch up: a post-Washington
approach. International Journal of Institutions and Economies, 1(1), 23-52.

Ranis, G., Irons, M., & Huang, Y. (2011). Technology Change: Sources and Impediments. In
Overcoming the Persistence of Inequality and Poverty (pp. 45-72). Palgrave Macmillan,
London.

Rebelo, T. M., & Gomes, A. D. (2008). Organizational learning and the learning
organization,; Reviewing evolution for prospecting the future. The learning Organization,
15(4), 294-308.

Rensman, M. (1996). Economic growth and technological change in the long run. University
of Groningen.

Ribeiro, C. G., & Furtado, A. T. (2014). Government procurement policy in developing
countries: the case of Petrobras. Science, Technology and Society, 19(2), 161-197.

Robinson, L. (2009b). A summary of diffusion of innovations. Enabling change. New York:
Simon & Schuster. Retrieved September, 14, 2016.

Rogers Everett, M. (1995). Diffusion of innovations. A Division of Simon & Schuster Inc, New
York, Fourth edition.

Sahin, 1. (2006). Detailed review of Rogers' diffusion of innovations theory and educational
technology-related studies based on Rogers' theory. Turkish Online Journal of Educational
Technology-TOJET, 5(2), 14-23.

Sahin, S., Ulubeyli, S., & Kazaza, A. (2015). Innovative crisis management in construction:
Approaches and the process. Procedia-social and behavioral sciences, 195, 2298-2305.
Sanchez-Sellero, P., Rosell-Martinez, J., & Garcia-Vazquez, J. M. (2014). Absorptive capacity
from foreign direct investment in Spanish manufacturing firms. International Business
Review, 23(2), 429-439.

Schildt, H., Keil, T., & Maula, M. (2002). The temporal effects of relative and firm-level
absorptive capacity on interorganizational learning. Strategic management journal, 33(10),
1154-1173.

Schroppel, C., & Mariko, N. (2003). The changing interpretation of the flying geese model of
economic development. Japanstudien, 14(1), 203-236.

Shan, J., & Jolly, D. R. (2011). Patterns of technological learning and catch-up strategies in
latecomer firms: Case study in China's telecom-equipment industry. Journal of Technology
Management in China, 6(2), 153-170.

Shin, J.-S. (2017). Dynamic catch-up strategy, capability expansion and changing windows
of opportunity in the memory industry. Research policy, 46(2), 404-416.

AR



Siddiqui, T., & Parvin, N. (2012). Circulation of highly skilled professional and its impact on
development of Bangladesh. Available in http://www.rmmru.org/doc/publication/Circulation%
200f% 20Highly% 20Skilled% 20Professionals% 20and% 20its% 20Impact% 200n%
20Development% 200f% 20Bangladesh. pdf (accessed on February 22, 2013).

Simatupang, T. (2006). A study of technology acquisition modes: the choice between making
and buying technology. PhD diss., RMIT University.

Sohn, E., Chang, S. Y., & Song, J. (2009). Technological catching-up and latecomer
strategy: A case study of the Asian shipbuilding industry. Seoul Journal of Business, 15(2),
25-57.

Song, S. S. (2011). The Historical Development of Technological Capabilities in Korean
Steel Industry: The Case of POSCO. &t= 1} St A}F8f 3] X/, 33(2), 317-334.

Sriratanaviriyakul, N., & El-Den, J. (2017). Motivational Factors for Knowledge Sharing
using Pedagogical Discussion Cases: Students, Educators, and Environmental Factors.
Procedia Computer Science, 124, 287-299.

Stulova, V., & Rungi, M. (2017). Untangling the mystery of absorptive capacity: A process
or a set of success factors? The Journal of High Technology Management Research, 28(1),
110-123.

Suehiro, A. (2008). Catch-up industrialization: The trajectory and prospects of East Asian
economies. NUS Press.

Teece, D. J. (2007). Explicating dynamic capabilities: The nature and microfoundations
(sustainable) enterprise performance. Strategic Management Journal, 28(3), 1319-1350.
Todorova, G., & Durisin, B. (2007). Absorptive capacity: Valuing a reconceptualization.
Academy of management review, 32(3), 774-786.

Tzokas, N., Kim, Y. A., Akbar, H.,, & Al-Dajani, H. (2015). Absorptive capacity and
performance: The role of customer relationship and technological capabilities in high-tech
SMEs. Industrial Marketing Management, 47, 134-142.

UNCTAD. (2020). Global investment flows flat in 2019, moderate increase expected in
2020. Retrieved from: https://unctad.org/news/global-investment-flows-flat-2019-moderate-
increase-expected-2020, 2021/04/04

United Nations. (2011). The importance of coherence between competition policies and
government policies, United Nations Conference on Trade and Development. Available at:
http://unctad.org/en/Docs/ciclpd9_en.pdf

Viotti, E. B. (2015). Technological learning systems, competitiveness and development,
Discussion Paper, No. 138, Institute for Applied Economic Research (IPEA), Brasilia,
Retrievable at: https://www.econstor.eu/bitstream/10419/220227/1/dp_138.pdf

Wahab, S. A., Rose, R. C., & Osman, S. I. W. (2012). Defining the concepts of technology and
technology transfer: A literature analysis. International business research, 5(1), 61-71.
Whang, Y. K., & Hobday, M. (2011). Local ‘test bed’ market demand in the transition to
leadership: The case of the Korean mobile handset industry. World Development, 39(8),
1358-1371.

Wolff, R. D., & Resnick, S. A. (2012). Contending economic theories: neoclassical,
Keynesian, and Marxian. MIT Press.

YYY



Wong, P.-K. (1999). National innovation systems for rapid technological catch-up: An
analytical framework and a comparative analysis of Korea, Taiwan and Singapore. Paper
presented at the DRUID Summer Conference on National Innovation Systems, Industrial
Dynamics and Innovation Policy.

Wright, T. P. (1936). Factors affecting the cost of airplanes. Journal of Aeronautical Sciences,
3(4), 122-8.

Wu, X., Ma, R., & Shi, Y. (2010). How do latecomer firms capture value from disruptive
technologies? A secondary business-model innovation perspective. IEEE Transactions on
Engineering Management, 57(1), 51-62.

Lu, X. U., Xiong, J., & Li, Q. (2018). Towards industry upgrading: A study of Catching Up
strategy of Asian countries with focusing on Chinese sectors. Journal of Eastern European
and Central Asian Research, 5(1), 1-19.

Yeh, S., & Rubin, E. S. (2007). A centurial history of technological change and learning
curves for pulverized coal-fired utility boilers. Energy, 32(10), 1996-2005.

Yu, C.-P., Zhang, Z.-G., & Shen, H. (2017). The effect of organizational learning and
knowledge management innovation on SMEs’ technological capability. Furasia Journal of
Mathematics, Science and Technology Education, 13(8), 5475-5487.

Zachary, M. A., Gianiodis, P. T., Payne, G. T., & Markman, G. D. (2015). Entry timing:
Enduring lessons and future directions. Journal of Management, 41(5), 1388-1415.

Zaharee, A., & Davami, F. (2017). The Pharmaceutical Industry in Iran: Background and
Technology Trends that Will Reshape the Market, The Development of Science and
Technology in Iran, (pp. 153-169). Springer.

Zahra, S. A., & George, G. (2002). Absorptive capacity: A review, reconceptualization, and
extension. Academy of management review, 27(2), 185-203.

Zhang, D. D. (2009). Absorptive capability and its mediating effect on the learning and
market orientations' influences on performance. International Journal of Technology
Marketing, 4(2-3), 275-288.

Zhang, K., & Zhao, Z. (2007). Multinational corporations and technology transfers in
developing countries: Evidence from China. Journal of  Economia
Internazionale/International Economics, Camera di Commercio di Genova, 60(2), 249-264.
Zhu, H. D., & Jones, M. (2014). Huawei: an exemplar for organizational change in a
modern environment. Journal of information technology education: discussion cases, 3(1), 1-
13.

Zucchermaglio, C., Bagnara, S., & Stucky, S. U. (Eds.). (2012). Organizational learning and
technological change, (Vol. 141). Springer Science & Business Media.

YYY



	1.pdf
	2



