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Abstract

The emerging wave of convergent technologies that is derived from combining four advanced technologies
(Nano-technology, Bio-technology, Information technology & Cognitive sciences) (NBIC), would have a
rich and revolutionary impact on all human constructs such as organization and administrative system. The
present study seeks to foresight the presence of technological convergence in Iranian administrative system
by identifying and prioritizing the factors affecting this flow. This qualitative & descriptive study uses
“Environmental Scanning” technique to identify the factors affecting technological convergence in
administrative system and then these factors are prioritized, by “Social Network Analysis” technique and
UCINET software. Then, by selecting two main factors and using the scenario-building technique, the future
scenarios of Iranian administrative system is drawn. Findings show that the conceptual network of factors
influencing the convergent administrative system in Iran consists of seven main elements. Among these, the
two factors of "technological capacities” and "political environment" were selected with the highest value of
degree centrality and betweenness centrality indicators as priority factors. Finally four scenarios for the future
of technological convergence in Iranian administrative system were designed (including pivot / follower
fisolating / silent), by analyzing the interaction of uncertainties related to these two factors. The study shows
that Iranian administrative system will be affected by NBIC, But the quality of this affection is depended on
political conditions and technological capacities.

Keywords: Administrative System, Technological Convergence, Convergent Technologies,

NBIC, Scenario-Building.
Citation: KargarShouroki, H., Mirghafoori, S. H., Soltani, A. M. & Zare Ahmadabadi, H. (2020).

“A

Futures Study on Convergent Administrative System in Iran”. Public Organizations

Management, 8(3), 151-166. (in Persian)

Doi: 10.30473/ipom.2020.51686.4032

Received: (20/Feb/2020)
Accepted: (21/July/2020)



YOV - o o X 1 Saig U1 LS

Cas bl rs
TIYY- oYX il LS grsty -

Ol gl 50 1,Kon (5,181 Pl £odg AgHonuT

S g 55 Calan
Oyl @3 @5 ol «y pde 05,5 (658D (goziily | gk ol gitk
E-mail: Hkargar@ostanyazd.ir
$29% o Al S
Ol @3 @i ol «y pie 05,5 (jluiily
E-mail: mirghafoori@yazd.ac.ir
ol doswo Je
E-mail: soltani@tsi.ir
@dUlsest £)1; o
'UI)JI ‘J}:’. ‘J}:’. oli.f:db 6W)JJ.;O 05; 5)1&.)&»‘
E-mail: zarehabib@yazd.ac.ir

oS>

9 oMbl (6)5l3 (5ygldum ] «sygld 1oy Jold) wid iy (6598 sloz a8 5 51 & ()38 b Sl) [ (slagsyglis g oby>
sals 5 MB 5 s o pbicos |y ool pllss g ol Alan) s elozn] sloatilusyy soles e otol Lol (L5l pole
£y 3l Jaioee slagy )l 5 135 (oS0l 1y hal ool pllss 3 o5 lyslid ol Sad s o 0556 b AibgS o lio oyl 0l
| gl (ol Sad e Jole ne ey S5 b p2lo gt 5 (S (3855 la gy |y 5 ) 3 S (5l
030l 5 ,13cgsly) ol 53 oISl L g S oo (siaaslsl |y ] UCINET Jljilas 5 elais] aSud oo SuiSG L 5 bl
SBean Jolge yle 3l aS smd o Ui Limgd opl (slodidl g 0wy 5guiS ()bl plas (9,048 (slmosin] ¢ pun gigs i KiS5 ]
oS pe g dwlin CuiS e sl yadls Jlde oy 3L b €l b g «ailygld lacd by olnl o alygld LSy (5o
I ey Jold) sy sl < Jole 33 () & Lgeyo (slacadadpse Joa 1 5 tigd o 4515 ocagl) Jage clyicdy (sl
2350 colpl oMl (gyar0n (6] pllas &S amd o lis dddllan (pl sl o i BB 1 Sen (gl pllas 484 (gl (Lhgels /59500
ool Ly ol Jle 39 & iy 0y it (o (SinS Ll 5,5 snlys 5 algis ol San oy elicon

ol dilglid (ol gniasly g dmols

Sl b ol ja8) Sl ) Ren (sl gy9lid el glid ol Ko (g )lol plls Z‘_;.»“Jf d““ﬂi
&589 Uasgga.\;ﬂ» (W) cus RN &5 g deme e ¢ Slabs il ws S ()98 o fulin ¢ Sy ,5 15 1O Ll

AONVNEE (VN oo (ol ylojlor o o Ll 15 1Ko (g ] pllas
Doi: 10.30473/ipom.2020.51686.4032

(WWAANY/ ) bl s go b
(VWAR/F/YY) : b pdy Fo,



(S35 e eie Gl 5 il g salss 2B
03,5 Copde fho 96 4 1y Cumen ujlaze o
ogs Sl dabl gl 1) Golite Slea o (Yo IV ( 5Susls)
LaS 2l Sen 5 IS8 cpl GioS o Canl (anb N5 )
oS Sordn Plas (lp (ole ool (8L Gaa
Sl > JpS piline 2gde JU b 5 Sl
Cusl )l plls g o> slajldy o (3,55 aler il Lo it
)5 Capde AT ogdle (VA () Kan 5 " 0S5g,03)
Ml 3 by lewn lyea [Sen laggls
Slong S mlats b gile 5 bculow siols (Jliod
w ) bl 350 Ll bedsy a8 (YIR Maesl) ol
Py Mol s e Canl p3Y igad (gl S IS
P Copde (o g Rk sl Lol
oxiluS cdgy (o)l Cogdyl o (6y5kd g (solys slaplls
Sl 3By ecnlply YoV FLSalodl g (Sitlodl) 39
oA S g alld oIS ol &
Coglgl o ol NI b g oolol Pl 51 iy else
Pl 5> & oy oo S5 4 (955 5 Canl (ulul el
sty [Ren (o)l geoge 4 y0aS )bl Jpo
D)5 Jadeo diunli
< Cunl 258 aloxjl 55 «lpl (oMl (5)9002»
2548 3 e i Gl ol ey A |y placdld
il s a5 (VOF o am 5 (3 8) cul o35 52
FU ohrg alie ailgld 5 (ole slaojor > olisy
Mg dgy0e sl (WA osblaes! (odlil)  (g,5ls
S &yl ol Sen aoje )3 55 (w29 JB lacudbye
YOF B Yoo clalo 5l dgmg0 slaylol bl o onles
Comr Ol > (eols WYl jlizl s 1 ol e oM
o2 g Lol )l )5 1, Sen (glosyglid o> 3 jlidiy )9S
5 ode e Wy ly st SW LL Slpl Gl
sm bl Gl e ele slaolil o gl izl
&S cwol Swpie BB (Y0 Slsl e l,e)
5 g glaggld ol 4 i lpl cudse
Iy 598 (o lol pllas Ciltses Sl Canslys AlgS luscubiys o
9 blR)) 2980 Coute dnwgs IRl (ke 395 &5
Sl bl Yoo hgsties IWWAY (gdgude Cuwplis

7. Dotsenko

8. Zhironkin

9. Ahmad

10. Efimushkin & Efimushkina
11. Farrokhi

Olnl 2 [5Sen o) plss e85 (psosl ollSen 5 (Syp3 SN VoY

.

dodo
B g 58S (weal Jl @elyr (oles 3 gl pla
WS A5 gy Cuwl Y8 dswgs Anlp > dlua
@iwld g ogllas o)l plas 5l 6yly55 5 (g 398
OSeopf gl g adlrden sy a4 aslr oliwd
2 Caodl ol {OIVAY (cipuiio Cus plis g olil]) 24 dalgs
3553 Sl b duslia )3 ol ()bl pllas oS ol oS
sl Joy08 5 (Syubn )AL g (358 5l Slos
2529 b (WWAD wiliisuge o ) 29300 359l 2 Jizsd
13 o ke oz il o] (gl Sl lan j1 asil
5 o 5 bl pla (Sbbassg googe i
e 5 chen]) ol g dng dy90 ol (gileg
ol y3 0ad plodl (gl oM degasme dusy oo Hla 4 (IVAY
Olman 5 Cunl 0395 olyon (S Cudbye 5 (ol L die
iz sl o (gybadn, by g el | piww oyl
5 ol el g bjlisle (Sl plie Jud 5l 29>
20) dps @y Capde S g GlojluSinp ()
whiicole (B & gygba (WA o g (gdaxe
2945 dmg Wl (p e 1 olpl 2 G9S bl pls
(YA o) San 5 (gaeze) Wlod S dlaeld

S E9ose Jlsear )bl plls ol b alis J>
UL Cuidge 45 Canl (gdast0 H3S 15T Jolge besiiws
oS sl Jd> (e 2y 9 A8 (o0 (ilodisa) |y 0Fgn cnl
an g BBy bygdS Sy )bl wlbMal 4y
hls> & albonyy dlajl D9 oo pals 33900 Loy
5 MlS Blge g ooy ool Al b lize bls)
g ol plop amd I8 sbeos |y ol gl S8 ot
drgi 3 36 glachr e J) Sl €ig)slid
w1 bl pla cldgiyw Wlgie & ()5l 5 ple pllas
slagyldy 5 Caligls olSead by WS e
|y oy bl 4 Glgls olSan by Cusl €1 Sen
ool 03,5 Byme Lid 4 €p oy dmio OMBD lgie b
OB 2 1y e dnely Wlge (YN0 25050 9 5S)
St (V0N T l) djle b J5od 5led Saginy

Ol %en (slacs,glid dde 4 D9 g0 e > &S

1. Administrative System

2. Science & Technology System
3. Technological Convergence

4. Convergent Technologies

5. Aegerter & Benziger

6. Cai



VoY WAL leasls & o)lads A 0y93 ¢ g3 (slalojl Cupie ole dolilab

lmdi Oy o 4 el Colad o a8 (6950 4 iy calisee
9 bolojl ojg> 13 45 3950 &S (VAT ¢ (g0 g 1S 393
o3litl bl b 4 o3 (sl oy cpl 5 )b (i o
o Gt by sly Yoere 85 cul ol
chlcalo (S (TIY ISy g w5 Sgyon S & byl
g G dope ol Sen popde I (Sledludes 3929 4
wole oKen 1) 0yo0) opl Cuanss paw (NdEe Slaidl
b oo k) ) i sl (5ymS b 4 Wiyl
aw 10 Db o N K> ladid) il Jgol I ol
3V 3gss Jsl g1 & amd o0 &) ailyslid ol Son cpg>
(e g ol il (86 aljglis Slell 5 05 0jo 4 (slojg>
Son 1y psrae ol gin gsh «ilpedlds oz >
@h%en g () BB lp Gilucuop Sliae &) )
2o o S (A salgd By Cuje dbol el &) amo
porie oo il > (YN {oimd 2l 5 9 28)
@ @) )l drgi 3y pib BuioS > & Wl ol Ken
Oladzs al a8 2 o)lil Calises (gla g yglid o IS il
i ol (5)gld 5 ple 0j )3 el g (gl
Mol | pskite &5 e i gommen VIV L)
4 oS Cul (g5l A b g abljdlen Wgy ks ol Sen
slocd b 5l 513 bl s jaied 5 diedian & 90
Do o Jlod oyl wlSlus
o]y hgld ol Sen porde By duye S 4
plLS & oS asude 383 Cjgo & Mk Y qmpe
OlFe S B Ngn R b cud 13 bl
Gilie (slagsygld e jraluibge Ngn | (6ol sl o
Sz lSen Jobs o b Jewog] (s gl (g 0357 55
b 81 ol (¥ oY Eopl) 039 adyl (gt
3509y 3 ygtusd |y pds e Slegias g (into Y gae
(Ysb w50l cnl S99 b maleid s olindl 4y ey 2K
S Cop g S 2l Res gy 3 gl (b
Sogamn ()8 (Slods & (gysbas il 0ad J3)55 5 5V
339 b (VoVY £ ) wloohs e « o) Kol ppac» laic U,
DUl s 1y (K085 b s | Sa ol g pglis iy 4S5

. Kim & Moon

. Kim & Hwang

. Ghazinoory & Hajishirzi
. Ezdina

. Beaudry

Lee

S Uk W N~

Jgen 1y jlul g ailrdon dag joune o @18 jiune dnsl> )
ohot pld SISt Glagbe ) cwl pY ol
oo 59 ok Coge A b [Ser slacsyslid
S ss sl el MBI Jg opg oy ol j clid (S0
il avye Sl oy 4508 il s s yloyguiS
sl Cudgip olgt 1l &g ygody g8 Bl )bl
b e 3BEoS 1y 49a8 oxnl > (o)) S5 aaliy
Syl las 4 Jyg

bl ond ol adllas (¢3S S5 oo 45 o dlias
o (g e Sl by Glebl pas I 6 (gl dlag
aold (5355 &S o e fanily | Ko (slasyglis Horloos
s oyl Sxorm 2 3 whgld 2l Sen by s JI55T
&S Cunl "j ook ol sl il Gas o ludy (ol 03938
Syl lygld ol Ken obly calive bl oLl e
-oxip] g 3,915 3090 365 o)l plls (55U polis 2 o] oo
ol 95 Ul 35 s8I i o 0,5 )18 IS
bl el 1SR slagygls (6)l5,50 (oS a5 cul
Dy J.ta|9'> ¢9§> RIXVRNWS o.\l.ﬂ 5 Ol)g.l Ge)'hl (SR>
Jolse o5l ] atioj ] 3 o Sloghon (et
Ol 5l g Wl (o)lol pla jw > ailyglid ol Ken oty
it (635,56 o it gl b i pS L)

gyl b 2dgS oyl iagy by cpl
y obel oMl (sypen ol plas ol 35 1 oy Sl
oo Whled (Byme g ololid | Kan cla g gls 398 pibicos
ol 2 Fe il Jele lobs doajl placld oI
omed g ol caucadyl (ol pllss > wiljls ol Sen
Blal leed 35 b ol o ol slcuhipie ass
JosMle glasllas i 5,855 0d sles Lo (a8
pla oISl 4 SaS g ol Sliios W de
o] 585 Cax cwlio oy add Slb (dlp 488 (o)
9 led«cb)) AJlJ » &S wl)i‘o.b d)b‘ Pl]as )] Jio.b‘ 9 u9ua.n
5 anlgs IS 595 lobid

S B by
@ 518 g ple (oo 1) (2Ken Sl yine slaasliofly
slocas | SKoded & Codgrge i b g (b S35 (slas



5ol odl Y (VAP ([ )Ken 5 liesl) cul

o by s e il gl ) Sen (sl )l S5

Dyedy gy e Olg

@ eSS ol lolomme S5 ws2p a3 -
P i g5 SlaStald 5 b Shy bl )
ol IS awdgy > a8 (YeoX & quls) s anles
il Coghi wle gl (38 lagiely ke
28y ez 5 (VoA 7 polSul) yas Jsbo 5 plsd oDl
L) bl (ign «pS3l sl ind (el
ol s JB (Vo) (oo 5 7 i)

b Gl wlgls s plSea pbp (ljle oKL -
2 Egan (hen g by (65,4 pli5 ola )5l
2 JS zmen g (VooV aopdly) lojlo slaylisl
e oy Gl e glojle 0 pludl ol iE
Jus ) ilesalys g (oieel o alesal)d
e lajite undlys dalss (Yo o¥ L555)) 3500
CudeS ((Jrd oy g 3K GUSHE 5 Sles o
doe US54 |y JlojluRin,s 4 clbls))
(YN0 ylSon 5t SBguld) ais

sogdle alyld o Sen ol ded (sloa] gaw 5> -
peplas 33 (g9lg g (il (Sl sla sl sl
Srai) AR Gisel 5 Cwy g lerdaslis
2ROl Gl pis (elainl Gl agls (Vv
By Eghas i g (was ldbwly (S
FSSLS) 28wl (535l g mebas la eSS
it Blge g biudgiome I 5hs (el 5 (V417
9 il dols (Sbj WS (pona b Slpl b
Al JSb sl galgr 53 «San b g G paw glis
slegygls hlicole (Sp (VooF Hig) <85
rio (elotrl g laglpin cn w1 (S ] | Ken
(Y )y g bses) 85yl oo Hled 4 o]

5. Canton

6. Schummer
7. Yoonessi

8. Roco

9. Ghalichkhani
10. Bainbridge
11. Gnatik

12. Lopez

Olnl 2 [5Sen ol pllss g8y (pogotal soSen 5 (Sho3 S V0%

“9t Mol J (Lol phain 3l (8 e slo o
—oih ke ol oS5 & pine g (oo (gt 3 WSen sl
29U K5 yglidlun P K gygld G (im Byl (5)5l
abldlea oSy ol 05 o p € Bl pole» g «leMbl
i) &) CNBICY (glaid] flaie b (5Y (ygie o &

ol 0 00l Sl Y IS 53 0l ol («Ol)',;'a»

Sl b 1) Son clancs yolid a5 o uS 5. ) JSKW
(Vo rh ooSom o ¥ Juil)

ol (AR Ak i 2lSes (huld bl

5 ol clisre Oladad g o 2y slae] & Cowl 48 )F
s Cunlgs bl ]y gl 508 be 006 1) (S5
ol )b (Yoot hlSan 5 e psul) 58 ilusl
O 85 Gloj 20,5 o il ()5 gl sl Jlo 4 pgrde
Gy LB o Ly dus p laieuish Iy sl
ol bl b aidhy SuSs b g)lSen 4 Sliis
39 Shb U0l ) 9 WS plelid | b ()8 3 jlide
156 gl ple S5 ohgt 5 1 Jle nl Cueal
S5 ol & dgbe Ll n (YO «slS) LS
Conpb Sl 35 cop ) 1) s ol (olod a2g)le
02 S B () (S5 Conbo 5 (55L) Joge — (o3
lo sloyliile > SleMbl ol slaanls 4 (Li5ls)
S5l 29y 4 1) L 3l (glojenl b amys g (leMb)
Sl olod p g 035 Miad 8 Hluw &5 (Y Suihd)
(YO S8 5 Q) sg wales JS,sL u S
sodlio B 5> (6y5ld g9 (nl plete sba STy Cn e
ok Lbyme oliilen o Gilial STzdl (g oS5 g

1. NBIC: Nano technology, Bio technology, Information

technology & Cognitive science
2. Andler

3. Swierstra
4. Cobb & Gano



Yoo WA il ¥ ojlod A 0)50 D93 (glaylojlus Co e cole anlilad

8 [Ren lagyglis ojox ol Sitngly 6% 09)5
sloyld axwy oy Lg)[i}o_\;‘{i G wled,s oo
olbbre Gyl cpl jlg amd JL3 ) jemes 3 1) Ko
4 whold alSen ol o)l el L)) 28
Simgy wldlbe diwd cpl 5l S il sl S g
-d)ghé 3959 d)li}o.\:\gj )9@4) 4 cuwl (\Y‘C\Y) uil))“'"
woje> ) HedS &BIS )b (lpl 4 ks sl
Syse Iy ol 5 K55 Lablen ¢ glatan slacsyslis wile
el oS B ) ol Jale g3 g 03l )18 oo
(gdmgd oSl oyl il ads ss w00, el
Py Mg Gl s5n cwS) @Sl
lgidy Glpieds (6ygld dnwgi) (oIS aclal ply s (pob
DS b e L 1) Sos a5l (B oo bxl
e ol 93 ol S5 &S e LS Lol
d9y9 doye e Cwlaw s Glp R2ale
B0 )0 Gl 0dd  Byme joudS Ay (IS (slagyslid
Jole S B (V2 0Y) g 055 ol 51 00
5 03905 o)Ll LiRon (slasyolid 395, b dnwgs 3 cande
San ol b o s agalse Sl yeai LB (slooss]
LS Bah cdls jo S o Julod g jlus g3 0 1) alyglis
5oy snlgs sl iass Cab 4S5 gl il jsls
bl gy o 4 b LoD gl 3 03 (sgw
9 2k Sl > glaplss L bagsyglis 5 Loyl
&8bdrwg aswd &S S salgs S pouwie

Dy dwlgd Moo s 1, Son (sl g5l
2 hgiesn] 4 pr iy Olllas Sl amed regw
b sl e g L Sen slasyglid (slad S col
SRS S| ot B laesnl J) v ology i
Sy slaslyy Gl Gls bz sais ponyy ol
s 3 B o L (V1Y) gSindls (i
29 80053 gyl 4l 5 15, pol Lawsgi 428 5 plovl sl
B b gt Sbled 3 [Ren (sbais)5lis Sei 4
2 Sty dnely p Sl (oolatdl S 51 slag b
e ol 5 ST yeud g sl (oMo VoY Gl
Jo8 Jl plagslis QB 3 1) dasse ol )3 Jeiee sl
5 SleMbl slaidl ¢ s dlasdl (gl slaidl Guw dlasd]

Srine oo g b il (gloggoyy > 4T 229 b
SWllas Lol cis sanlie | Ken (o)l pllas (6, K0us] )by
2 (05 @l ) 1Sen slagsyls (o)osnl o)l i
&S Cuol 4B oo darels glapllas 035 g ojes 500
Do o 1950 lzzd] sl ¢ Jloalay
=320 9 (luwlid ay dgn g0 ldlllas | i wd (piwss —
Aolabl, polal ailgls (ol Sen (L 2 S50 aloe
odis plodl clados ay (st o Lmoi Ot jl aS
gl Y+ V) Sy 1+ +F) 58S g
Se5 g 558 adllas (e izmam 5 (V4 +) L San
ol e U ngi s ) 3,5 oLl (Y1)
A le) ga—iio ldls ol 5 a S el oa 5,5 Luas|
Adord (g Bl 35 (g ool sk
Y Jsds o cldlles 0g, 5 ol (clma bl 5l gla_oMs

Jolge 835>yt Clisios slaasl, aoMs .Y Jgao

alyld 2,Sen » S5e

2 P dalye gy e Ot
&lyld ol Son sols
. ezt g 55
ool [ eloinl [ el [ o8 Yd

Sl [ ole /| Jb/ 556 Y~\V‘\¢g)§&o
s ooladl [ Bgis [ ol Yol "u.;L:H&o
L;é_L;QJQ /L;AJLw) ARER ‘OI)&@
[ sloinl [ 548 [ BN .
. Vet d ey
JRCTCIYCI Y D ] g o
5 ple /oolas8l [ elais]
VeVesSy)

Slojlw [ S8 [ BUSI/ 5,0l

[ Sl 3 [ slaz [ ool

. VooV T edyg
LISy g e

Cagine [ G /3Ll | Sim 3 Yeos P,

[ sl [ 5950 [ K\
WYL IAY ) 2 Yoof oosls
AW/ cads

1. McCreight
2. Mclintosh
3. Luce

4. Nordmann
5. Wolbring



ol 5l ool Glais g aS ol olans! Sldles 4 WL 1,
b wled,S 5 5 Wlosd 35 peie al5,ls celacsyslid
b Jals )3 1y ol gl ploa g9y i (Sl s
5 obses! Lhmgh S ilongal bisgly b
Q&S | 95 o 18 dwd fpen > (WWAF) )
S 5 plEan (63l Cam (5ygl5 s prme 01T ()]
sare by 4By ol )9S 5 1Sen slaisyglis plu b
Sl oysd dw 1) sl g mle wepllss
515500 diged wCuwl 038 slpiuiiy Gaejlyd g dile wligS
2 S A (WD) o, an g (65565« ylaie dtwd oy
BSlbesyy s 3,50, I eolatel b g3 adlas
sy (slozal 01 Lajys (moposnl 4 (Sijshsb)se)
lolis 5 e bl ilasla g ) eis™ o gl (g59l8
Jo 4 o) (slapite (imed g (glaine) (sl piie
Sl dw culpip 5 00 sl b g)E5le Jlae
1y dnsle Jislo b (59l (6,38 b oan] ) Joie
2 o) b bes oyl wilod,)S (Sime i cp
ol g (gl $U og) sl sayliw (Ol
(oo @liuo 3 5,)5) jeide ogllas
wholsd G,k 5l oyl G0 bl ingh & bl jl

Wholid ohSen ol p S5 Jelos gancedyl o
Syl Gl ity Geo |y )bl pllss (g ) Kous]
By |y cpdin o ingh b duslis jo aslllas oyl 5leio

D) Silwasds Y g

Olnl 2 [5Son (ol plls5 g8y (pogioal sclySan 5 (593 )

Sos g 5,550 Cpioan Cal 03,5 paw i 23Us Ll
iAol anae LB gnls g saScals, (Y4)0)
@lSen ol saden b 5 ol (G jen
R (6503 g «JS et (Jgl &5 aitn 49l
sk 93 opl ol bl L 5] cawl o sl @lazel
Sl slayll sy pae b agrg 5l 8L 4SOl 5l iy
kylpl ol Gpdwyied maw 4 wsl aBas
Ssyglid 5l Jols slvodly (JyuS joed 53 33,5 ooy
slagloilo JLisl 3 L (g by 5 b ymygd) (J)llas
g Cutel U 3yS o0 518 (G a5b) Lapd 5 Jotue
Lolos (olid coa i opts S puals 1y g o oMo
el el 0 b dals Sl S ces
L sddl)9la.9 L;J)UGJ dLb)‘)J‘ )‘ 04 5)91.); ‘_gl.mo.)‘.)
O 16 055 (o0 318 gl oy )3 (o908 g0
pobas I oolitul Me) 395 slazls 13,8 03,00 (sl
(e cppcmlie (8L caar (S5 sloms
45l slosel d.;b » u.:l.u.) el S Cpdy VI d)bﬁﬁ)'?d
Gladlias 13 (1Y) ySed 5 Ll 50 ol 5 5 anlys
VEF 58050 | San slasyold @l 5,L) wilagions
G o pracys p olid Jlsl Clpl Dbl 4
slsely 4 o)lil pes g aBby cwlaw 5 gloisl
sl J3lo 3 wlsls oLSen by dei s
ol 0103, o |y gpald ol 35S Jlody) (oo,
VEE ol el Jsine Jlotl el olsie b &S o)l
e ooy Jio.&il b b awslie jd cond ool

sl 13,98 0 ol 59 bl b el )3 6yt
Wlhglid ol SKen g9y BU Clidos I 6% (i ~

(sbd Sllle b duylio )3 ol gy Slialed g s ygly Y Jgr

Vot

U dwolio 4o s 0945 ylon
e A () s o O
POl iR S s yiRg 3
2l el Kol B5e Jelge (sl (V10) )Seze 9 5,0 o
o1 _ lodiso) (5 yme
ol aljgls ol Sen b y> (Y-V) 559,
P el Bl by el slag b (WWAY) 2l L e
L S9kd () Ko
ol alygld ol Sen (YoV) @pie
2 e else slas] il onn] (slags yliw (YY) gSGusls s s
olpl palls ol Sen &il)gld ol Sen by (Wae) ohlSen 5 LL o
s | g sl
P ey B L dgalge slavgs lw (WV) O)Sen g pbses] oo ol
degommo b oyl ! gyl ) ) . . .
0ol gl (W0) gh)lSen 5 5558 0ol slags )l

Ron lags)gls




Vov WAL leasls & o)lads A 0y93 ¢ g3 (slalojl Cupie ole dolilab

slagiagh Blaw b plagh ool oS Gizmen 5 ()]
P cielae 48T 5,00 ol (imghy 2] @00 (LS
Il o col 4y 5 4 € ase Gg> SIS
9 ol ple lanxis bwy (Mo VA5 aa>
ol plgsa g 3pS e Hl8 odlimal )00 Sy e
B8 pread Sl bl e ln jbplas
el ekl slol o] 5l Ban 4 395 o Lguixe
il e §| o SEMLI &S casl oyl ol
Skt (15 Tag) Ssie WS 5 g5
S ol alagions] G gy (o9 e Gl
03> S b 5 03,5 (655105 (5090l lams 1 1) cLleMb
{5 pamst) WS o Sl ) Lo eilizeo pibie
S e opl g el gyl S ol aie (V6N
2 55 Jolos diejyd oy SIS 5 ele ©Yls
pizte Yoo Jlo ) dn &S Slodg 4yl ) Sen
Sloads
3 lglis ol Sen (ol g Jolgs crncaglyl 56 55 -
UCINET jlj8le 5 5 «"clain] aSis Juloo» S5
o5os 4wy Gl WlaBl b ey cpl Cul ol oolatuwl
dgi oo aiiS ol A cunl oad slb «as b
Sad 3 (weypaS glojlo oludl) Jole ja cunbo
g3 sals )15 psbicos |y o 3,8kae 5 i3y (piallad
ol (o3,Shes gl 5 o)k ity sl ol oy
Bypl) Canlagyloslo g o131 (laSl Cusbge (3:8> ilos
b1 elenl aSd oo ccdias )3 (Vo)A Sy g
sbags ple baly) cilize elyl iS¢l 63,5,
oty 35 5 58 gbay & cudh onyy goite
s ST gl e Glbls)  (panlis b lagylu)
hased o @S9y cnl 22 (WAY (B e g 03lj0mm)
lasl 50 b &5 osd LS5 (6)5) s ool
(grelipe g (Slas)) Aidli oo (Wom) bljl > aSed
CausS g CapeS yu HBL claosly S Ly 5 (VA SATAY
&by ol s 4 g 4Sud polie cnl ple b))
sod ol cabyp b sl olg e 1y edly 4565yl
oS dluel 4 ] s g ased 5l oBT lusl Jeles

1. Environmental Scanning
2. Toit

3. Toivonen & Viitanen

4. Social Network Analysis
5. Sparf & Petridou

alie Gliios sdalie pis 4 a5 L a5 Wl 6y5bl
Pl LSen (slagsyslid b (o) Sod] 5Ly ity
pls 0yl ladlas (16ST Lz po &S] mudgs 2,5 o0
plool pols imgg b alie MolS Glunl L 5 [,Sen ol
4 ol Ggd oy lagpiagh o bul 5l Lol sl o
1y aligs Kb slaclrdn 5 Jeloe 5ol s
o (b plas j2) Gl (obaoje 1o L ple ©jg0
Oy Slellae Jools jl Slaiuilys yols i wilos
WIS ()1 p0 e 3485 jl3y50 Al (slnosls 6yl5,5 sl

PBIH (S 9
ORegh Baa jlie Sl g ) ele Cliios (S jsboas
(39350 iy degesme lamy Bun L) (ool dtwd dw 4
Gan ) oS 5 (o b asbye (a8 s ) (shans
g9 5 pols lKoan] 5uiod Glre cpl Lwlel p a5 (VA
el ol ol G Sl 94d 0 gwime € claxwg»
ol Py, &l ol Son o (65138558 51 o legS
b sl spyaeby o9 45 ol o s ot
ly 3uizs oo g oS IS 0,50, 00 o dlaald chsenily
-odby) LISl sail g slamblyl sloo o g5 o0 50
aLodgd & (py sleodly) LISl s L (cow o
ol (&S oS sy b (o sl ios Jals
Ghite ol 54 (Y YAY gy ol g oasd) 3,5
cals py glooly oo bl b oS b e
23,5 (oo (A K ASY (imgly )l (¢ i

by0j 2yl oy g wlbghoat] adlls (ien
s &Sl cul ganddb b6 sl sl g, Kous]
oS 4l it lp e logiyl g 3 ) |
GBgens Sl <S> ulidhg) b € il
(@l 5l wlebe o ol sl a5 348 00 5yl om0
(S slaglpd 5 S0 Jelge 2lolid (@ fggd90
2 gl @b (> laglidn g Jdse gacoddl (2
L;Lmol).&g &L 105.3).0 gLo\ dl.(b(’,‘.z:.‘aé‘o& N 1) U»Lul
dolye slpl jelaieds ((WAY (o ySen 5 a8) (ol
T 4 &S Canl 0ud okl oSS asgesro j codinly
Migh oo (Syme 2]
lglid (oRen sblpin g Jolse lolid alsyo ) -



Olnl 2 [5Son (ol plls5 g8y (pogioal sclySan 5 (593 )

Ly ol oyt a8 5,5 518 oo 590  Slaamaski
S Shy il aush s lal 9 @bl pls
phel 5 (gilwacd ¥ Jou> ) 58 (Bldcymes
& (23990 (s ple LBy ooy ol L sl 0l
Jdos g a8 ol )bges mawy slp aSST peus ol
Gl 085 (615 330 yo0 NetDraw 5dle 5 5l lmOT S

VoA

anlas 5l (yisy cpl 3 jlidyse slaosly ged gzl Sl
aoye &S Cal odd (gygh0)S B I e VY L
el b e glacdld b 1Sea lagyglid
g ity b llio lisl ol Gl wle (350
5550 3 el o,k 5 3Lal ol ledsy alal 353
Sk 29290 slaodly bl g (H9r02 0y ($)5k2
Gl b whas ol She o o it SV

OBy Blscumes o Shy ¥ Joaa

gyl oyljue 5 s glacunsy SHegy
) 20
e A
VSRR JUAY doyd ) JUAR
oS g Syl emwlnd, 8 5 (55D
75 g byl (owlind eSS 555 S y
Loy YO JUAT Loy DO »\Y
=)ol g oole sole lasd
' culled £g5 ¥
Loy VY ) Loy FA A0
I
S LYo LYo jl i
Sl 9 J J s el dil .
Loy YE A Loy 5Y JtiiNg

36 o bl g Wl 8 ol 390 (panass ol 1y i3
(+12Y (odae Hlade L) Flig S Wl o pd Al 3,k
oiegk Pl Lol s cp el oty a0 4

ol &) WBY S 2 y5 & pils

(oigh b pogMe walllae pl 50 edlitul )50 slaylil
sbasl iy > o5 adle B slapyd 5 Cud S
doliduoy lady, I 4 alls ol SKea gl iy
S Jubs SuSS &S col o3y slopg o sl

ol lyme 2lgy DS e JE by )90 (sloin]

[ SuCeglyl }7 [ Fse Jelye sl ]4—[ gyol8 (e J
s e

Ohagl plsl gzl Y UKW
Conl Jamo Jolge (gaiaiod lp Jos 3590 lage )l o R sbasl

2B 65,8 o )8 edlitul 3550 Cu pie Slalllas y> a5
(ool B> i ) (lojle (Sgelyy baee yolis 5 ol
WL et j o (Sga> ilyglid ¢ cloin] ( golaidl

1. Achinas

Wlhold ol Ked 2 5o Jolgs (bl
Sl 2 B el glie e g 3 Jols ol
Jelos  (sanaiws 3,59, jl oolaiel L wlysld o) Sen
Jbe 4 powge) )bl plas (Sl laee > (53,
2 She Jole 0Y 2o olols & e (PESTLE
ol (gddib ol dwd i j a5 b 4l ks o], Ken
2wy LK ond o Jae S ded e (syghdl g



yod WAL leasls & o)lads A 0y93 ¢ g3 (slalojl Cupie ole dolilab

Jae adel sl lwl & b Jes iy pd o Jse
S5l el by i bawg Jelge (g
OB pan b it )3 oSl s g Pl ()15

8 5 b 5 S s 3,50

grold ogr Cluditio 4 295 b g (paaS (B S dpog 4
39 Jro 4 ((epde slab) i laib (g sl
2 gl olSen by o Jalse cpl g 45 03938l
dbcdn ¥ Joo gpd 4 glpl oMl )ore
Sl 2 P Jelss sl Sl sy Wad sunate
13 yrine gale o g sliad adllae uols &ilyglis o) S
(sl ok plosl lgie g by b & 0390 0je>

alsld ol Sen ol p e Jelse € Joaa

P Jolge Com i

ab olgis

pllas (Ve +Y ¢ y03)99) Sl g ladlaie Sluwlio o gl Sl (ol (Si8Ldawgs
ohbatols cS)lie (YN0 (S5 g 5,R0) el (Voo (55l low

ool wlio (Y210 & goSwgy o T) Slea slaidl (glo oy (oolatdl dnwgs dn )
=l (V) o pliSe) Jlo slacoles (oolasdl colby (VY o8 Sa) Jlo
(Y2 0V oS's,) (oobaidl ool (g S alopw sla

ozl Lyl

wsloin] claog)S S lie (Y10 J Satols) Sl sloin] Comanl 5 Coige
655)) platind <SHlie g L)l (Ve eR S g Ltwpgwl) 6)sld (5 pipancl
(VN0 i g 5,551) oolitwl (gl pape (Solol (Ve o¥ (gnls) Sim)d ¢(V--Y
oges Sl (YeeF (5ol) clain] Cuoglio YoV cpod)5) (sladlaie (laolSuyd

(Ve S )

sl Cunsy

B oy syl JUml ol (YooY eyg) alpslis y ale (Sibldsugs
oyl (ol o Sados sloylil 2liElen 5 sy yion end bigel § pamasis
iy Ml sloll i o poliidoeins dalidofly 2ile ale bl
(Voo f Thdg) (o)gld 5 ple 3,05 dadd 5 o Y20V o55)) g o lih
o) ole slopaass g3 (YN0 5% 5 5S) (6pskd plebl bl 5 )bl
295 ) Ulys VeV (LSe) dawgs g BudoS JShhe 035Ul (YT S

(Yoo ¥ T )

alyls clacys,b

Sl (Ve oV S9)) (e 5 M opd SlpeSe lyie 5 ol coles
Y o) o) dpnly g aylas g Cuslow 3959 ¢(6)l8 Cavlow (V) ¢ oliuSe)
(Ve 1300 g L pgel) S sl Sl

S Slacily;

YN0 ((SawialS) oyl (YooY 65s,) (glady> s (V¥ ¢ yqulS) LM

hlSon 5 2uil) Mzl 5 oolil cugm olual {¥-1+ (olike) ity S]olaes ] s Mo
(Yoo ¥ hdgd) G placulgiue g (JpuSo9s amg) (Y4 ))
(Yoo ¥ e po)98) gyl £(Ve o F oS ) Cogine (Yoo ()955) (Fglgin] ccmle .
e glad

(VN0 Sials) dnols SKyjelginyl slad

1. Akaev & Rudskoi
2. Kamensky

3. Khushf

4, Gorman

5. Beland



2oy plen yide df‘ﬁwb dyieds (padld ool ()6
S (B am g gYL o)) g cwl &S
(b 5 SAe) 352 dnls oS plo Sl oS (5t
Slams o i ¥ Jada p0 zydie glaodly asSls L(VWAR
P abgld olSea gl p e Lol Jole cidn s
2Pyt 5 b Loy Jale 05118556 )
b Jole dw 5 ggemayy Cusl Jole (e 50
«odlasdl lylui» g «ailjald glaced by & ol
Cge gl > o3 o padls > )l cn YL Gl
b g0

Gk 3l 0adle il sl Tl cofe (@
25 o Jl ope sl yan (2 50BS Egeoe (6 S0l
aS ol dalgd L o (VoY oo 9 Soow) 28 0 & yaeo
e oS 505 ol Lblo)) abuly daoS s
s Ui (gadld cpl 3 ()5 pVL kil (Ssplea
S slasl Jal )3 (55550 S 0,5 cpl &l ]
Sad 3 (WA gy g atis) WS o Wl ;X005 &
CoiSye oAl (B))) VL (Bl (s 2590
bow 5 Chgls sbedly & gl (e
ol € olows

Olnl 2 [5Sen o) pls5 g8y (pososl o)Sen 5 (Sio3 S Ve

2 Ren 5 50 Jalgs Jilie 01, o
By Olpd paass 55 L aslas jl Job slaodls
2 Fse Jelse 5l oje can ol Blite 6 )IS,8b o
Niley 5 sloinl &b Jilod SGSS L ailjgls o] Ko
IS5 b iy o 285 8 s )90 UCINET
P odd By sl s Jelge cpl 5l sle
SIS 3T b 0yl 1) 055 Jlas & 0b awlys (V) Jgo
IS b K Jole b p elge ol I plas s
S pMel (3L cawgio (o8 @) 0ad (2hb bhay s
lol Jole cin (e b aulie cnl &5 29300 5510k
2SS 2 o Jelse il dglio 5l 01 plox
§ Jols sladiil, 4oM .l 0395 b 350 ddllla oy

ol o5 1) 0 g B 3 Waosls oyl Ll
g0 ol gancagdyl sl bdibs ol 5o el
&S Cuwl Cu Sy sla et li dunle 08 o 58 oolal

Mass saimd bl (yasls oyl :\Lgldq)a oS ye (ul”
k.)"l (Y'\V crsfg. 9 Li)y») Cwl b)f » L\ JaJ)A L;L(b..\:y.s
LS 4 ) Sl oSen bty
A 50 SYL (S5 &8 s ] b il (0,5 51 (293)

oI5 55 S5 s Sl s 35 29,5 403 0 Jga

dlﬁb&&lm).i} O lbaYe dha’é ‘_glbs"—s;.é)lé (Ve W7 bg")w AZCS Jolge

Soia B e ks slenl  oladl b (P

¥ FVY ¥ 5YF D.F5¥ 5 avs B,FAD AYED EAVY i 35 e Lasls

W, f- WY PR Vo5 VA VY- WYS. Y. el s
B glas

YA Ve vy Y5 WY V0 WaTe VA el
B Glasy
o, 5L

XY YY,-¥ R vEXS Y.V VRO YSY ERGERS Egae
s caiS e

pais 9> (JS opl &S sl a5 snlin B
Ailosds Ablal Sl (o0 guas gy bawgs &S

1. Degree Centrality

2.Song & Yeo
3. Betweenness Centrality

o FCaglyl (padls g3 cul Bl 5 Glyee sl nle
oAl §yge2 ) Wlpglid olSen (b2 g S50 Jalge
Loy o «aljgls glacud by oS Jole g3 1) ol
Jole 95 cnlogug ol 5 (oS (285 )5 (B yme € i
Sl S8LS il Jelse K0 b dwslie o
ol 03] ¥ S5 3 &S 35 (NetDraw jlssle 5 o9,3)



"y WAL leasls & o)lads A 0y93 ¢ g3 (slalojl Cupie ole dolilab

el > Whsks (San 550 Jelys ol 45 31 (K315 (55 ¥ UK

ol 55 ()l g ple ISl 4t I )85 o
scusbipie 5,L) A8l Cigo 4 & Slodg S
Oygo & ngmb&)léj Og.‘ lealy BT PO L;hol
9 ik U oAb dllss opd a1y plxl (ool
@ el g) ) o cllad oj Cuslibpie oy 5)lIS b
e Cunlgd pd s led (Byme (iushdpis plo s
Sl odd Q! Jao 55 059> s 50 Cuslabpie S LS
3y90 CusbaBpas 93 s o)) (b &5 cuwsl 0392 (sungign s
S el aobl Sloj b Lo algs jlas ) 5,5 o 1,8 edlatl
o g d9d by 5y gl alie ol
2 1Sen ool pllas &, K0 Sy Lol slacaskisie

a5 basl £ Jada 30 zydie gy & gl

S0 pUS 3 il jeld o1l ;Sed (g 5Lurgy ylns
slacuabbpie cul oY (Glog )l ds e 5Ll I i
2ok gl oS Joloe 5l plaSia 3y50 o ool
igd Gaen gole bame 5 allysld slaced b)) oo
Egoge oanl | ol (slatumsy wuabBpie S jglate
Ol g 0yl dgng calize Jiy winx b g0 oyl o oS
Ay ks Jleinl b glyie |y s J Py i
) lstacey (VA iSen 5 ) 55 i
[olow pole) Loy 0jo> 93 (paass 55 b &g
djg0 OBy b 4B S8 (6y5ld 5 ple o)l sl
clacl 1,z ol s I 5w cpl 0 aslae

5 owlow pole atdy 3l 185 dw) sddol slaais, olecan

\)io.m &)l pllas L;)Kjoxj ol glold slacyahipic A J,-\ég

Cunladons palbw g g CuzbBoas olgie S Jole
- .. . . oy ailygld — ol giailys . -
Ron slacsyglis (65 )4 5 W5 )3 ailyglid g ale )33 1 s 4 wlyld slacud b
A:l)ghﬁ —L;QJ& @‘9""
3yl oMl lope Oluole CuasS g CuaS 3L cwlow oo
ol (oMl 5y5002 (el Ly 55 g Cup b ol by b

d‘-@? Aoy

0955 bt (st ;3 g 0dol,3 (5155 & (30 o5 g L]
ooposl ojg laicelo |, g 5l JSae) o5,

il ol Hloz (Eoommeyd WlB g slacushipis pl S
agl asns a5 5,5 o JSS ol 5 1 Ken (sl pllas o]



mele el g e (ool baoe) pow (50l -
slad 5 5eaS Molli cllie aosls a5l
csole (sl 292 b (g Bl hnid g 394500 (sl
OS5 Cme o) > 4 (30 050> 5> allyglis
il (6la)gitS” (o (ollas g (ole 6yp doje
g 45wl six ol g aps e Glnl )bl el
2 iy (s B g eud b I o cudly aalgs
PSS Gbpepe 5 g drwg lp lagyglid ol
gl Cpl 4 oylil gl €ggred lgie ol imoh
ol o0 Sl
— ede Gl g dte b o) ik o)l -
5 B> wl)slid 5 (ele (i Sl yly95 0 g o453
g Wbarwy Mol Clulie dlgidy o opizen
2 Sl Wby L 5l 595 4y 98 ()] pllas (&S
093,53l 9 wlo algd (o pae g ()b slac)yolid 05>
Ole 33)5 o0 Bl S jsbay (ST odomy lacul,
Llodgol € Jigolin 1y ooy jlaw puis cpsls
Wl lag)ls cnl S USS ogs ¥ S
Olrl (oMl pgrez 53 1)Ko (65l pllas () Soun] sl
ol 0 03l oyl

Olnl 2 [5Sen ol pls5 g8y (mgosl ohlSen 5 (Syp3 SN VY

sl o el lojle dtaisl 5 Jels o)l pllas

paie gyb Cudl 43)5 58 JoSS g gl 3590 598

A8 el 3 olal 5 en (bl plas &5l (slogy b

o

—ede aly g b el o) sl sl -
sl el gl oMol (6 psp0n 0] oyl o ol gl
ojp> > wlglid 5 (ele bguialy I pSope b
Cuto g She Jols (od aidl g [)Sen (slacsslid (s
“Cuoyd g Leild o ye pl o b (obbyedS o b
slgyld cpl 5l eolatwl &iwejyd odd wiie e
o g 038 silwodly 355 ()bl pllas 53 1) dyes
ol pliixe bled (B Glex 4 ]y [Sen ()] pllas
Gty glyis L) ogllas 5 Slin b ol ol
LS (o0 (Byra

L g e e e L
alyglid 5 oale slacud b aSGl 5439 b epgd (o)l
a Sl dBd iy i 4 obcwd caa HeiS S5y
boco 5l gyl)g8 s 4 Lol )l sg2g (S o)l
Pl e ol Sllio 5 (gjlocio 3 ISl g 5L ol
eSS cusdlys mlgs ol pl (oMl (6 y9r02 5]
J wBldsog 5 cng Gladde o a iy laygiS
Oyle b paybow cpin led ©pales [)Sen (o)l plls
Gl 0 B yme € g allso»

el ol plss 3 ailysks ol Som oais] slogs s £ JSUS

asl, gios (S isu ;d oad &) alke slag )l
wholis Jols yimeh o8 Blal (pl pogde .ol
9 S lag)gld dmwg p J Jelge g gl

G5 a9 S

wh%en by ol plols wdlbs opl 5l Lol s
Lﬁé)an g,\.[lB P oS dg u‘);‘ d)lél ran., oJJ.J 2 45|)91.l§



"y WAL leasls & o)lads A 0y93 ¢ g3 (slalojl Cupie ole dolilab

B Slgida
5 Vseo 4 g o] adlas ol ol
Wie 5 dme lod gaw > peiS bl pla sl )b
2,5 Bl 25 b 4 aladlidy

Slp 29d e dpog €euS (pelisitul 5 ()bl plojlr &
ol ()bl plas I (ldey) ol csgslios 3o a2)8 &5
ol sl 90 b1y 25 (o0yly sladign WS ugus )
allas cpl 5 ond plolis slacgsbisse 5,50
Sl g (ele Ciglar g eyl el Olipr Juld)
sbyldle 5 8 cbanls LB (€)shen e,
Loy |y st cnl sl les Cogi cuslie Slojl
abaw glasbpalds B > Slles ba)g5le iy
P90 Jid blejle cpl e

P> ol Al byese Gl Sl glaien,
4 S €Ml (glygd (ulone? 298 Slaiy (5,42)
albax b 9> (g)len slul I glasgerme cugal g wlas
b s plisl [Sen (slaisyglid ojs> ) jlidey slajsis L
Pl 55 Wacdgs ) wlyglis (sloaily ) laysiS (515000
IS a8 slwl cpl bl 1 00,8 s 9 Juguns (5
elb oS it sl Ll odnles by dsbiages cdalipnlis
A5 nlgs asie ((nlSol 5 e gy dloxl) eyl
Sl alyglis alSen ol L badye (bl las sl o5
i L8 pleygls lasl )5 1,

Sopliw £989 )9S Wlpglid g (wlow Laulyd & ()50
sl sl p3Y 05 (giloatia; |y (so5e) po
plas S pobocy 2350 )13 Y gtune IS y9wd p3 ()bl pllas
dol (3 wlyglsd sla ol dae 4 & | Kan gyl
2o Gadlots jlatul g clled ool (gl wd anles
Sirogr gle & Sle (Siuly 5i8 (Sujle ao)e
ol g3 il sl (439 el lp i by ko)
b 2980 Sty €2l 5 (oLl el ©)l590 & L,
pllas SliSaes & Jbhcws (gly (W «dele (glaol
Sy sl g JBh ol & glagSay s Jlis |y gyl
33,5 wald 08 Slal cbaolKins jLisyee clylacl ool
Silooyad b ol ) nie gl il a5
5 bl sl (35 (Sl (g sy
Meo) wloss HBas'cal » 5l cloas alg anje cél
28 o (9 sjgme 5 Cusls )

Pl gl b owalse lp (Sl s Gaa L -

9 Silwdialys €9aS Olir 39d e drogi 35 (UPeels)

o1 I35 (slaaidly il 4 3 oyl sy gl rizmen
Slodds gavee dllie Cplny jiSu 43
Jolos plolid (isu )3 pol Glagh 5l Jolbs slaadl
b I Jolbs @l b al)gls o Ken by 2 S5
oL syt glwher (Yer) Gegd g (VeoV) o5,
wlde SGL 1) oo Jalse (ginog)S oSl tamd oo
oiRo3 sl 9yl ag ulyd > 4l el gl
Jolss Gimogy ol oaidl ol oMl 55002 plla)
@l sl Jolgs b GUST 51 Jatue (25,5 5 1) (e
Wy oo a3 &y glite o L8 wlddss S b oS cunl 03,8

4 S Glagh ol e e @B S e
— gl o ol o plss o1t 5,3 crsisy ins
G5 Lags o1 plog] adllas b ol olass] |, San sl
&Sty oo Hlas 4 Sialen s ol 51 (V10) o) 4
{ilin) alngpbss @logluw 4w aw 5l aly
Sl slasges (sazie [9yallss) Hgade 5 ((sBgels) aliny
sasl oaSuul o blyen ol dadlas yien a3
Sl sladoly a4 a8 1in duy o a5 (Y4VY) oSGl
o)l wgllas oail )3 98"y ailjglis ol Ked by o
o M5y 0t 5L adllae 5 ye5 48 bl 31 4zl sl 03,8
Soded b asl cllis wuwl 039 (g3kaidl pllas 4y ¢ 3ii50
i Cgléo

Oygocnh Jlye )yl adlhae I ol gauze
2lo ed olnl oMol ()10 ] pllss o855 )
@hSer b ssbeos L gsas clapla ep
G Pl 68 IS oan] Ll 56,8 anlgs L5 alglid
Jols Lol Jole 90 &y dtunly codibdy oS copl o [ Sen
Jolss 055 g cunl allygld glacud)l 5wl L
BAS e RISy b Jole 93 (il 4 bgye (slacyalabpas
Colow g daled lul sl bl sl cumsg
3 a8 0,8 aali o5y o (csilig) et I Wl bt
@ gy 3 )9l dlglid e oaaly ey
albls)l (0 gow 5l g 0dp cuwlie 1,Ron (slagyglid
A8l 4B)S JSS G el b slad > (el cue
S 9o Gty Sljed (9ol sl (nalion
ol Lad Jl e g (S (o)9ld g ele g & 58
[9)43) Golin logjliw Al 3080 Cue 9 L
9 Cumlabpie 93l 5 (S0 (99 Cute 9o 3w (595
b il (6503 (g e



Olnl 2 [iSen ol plls5 g8y (pogosal so)Sen 5 (Sho3 S VL

o) 0 Sled il g blide )8 Jolss 9 degpye lalojle Wi s laeydlb sl
Wlholid ol SKen by p fhe (ol Jelse b cadlas Pl (598 slacudgine (opd lp ] 1> o st
hncaggl )90 (g (eolatdl byl yd ¢ ol ke Joli) plas mow e ions B dms Jl5 38 )15 ety )3 (gl
dgdiee b in olSidngh 4 gycnlil tulad S l)3 g 4k il Bl 4 508 aawg (b 3 Jhgels )b
b laglpde 5l awad po (28 Jalge oo (63045 9 dumlia og)bped wle) (Sae anlr glaSis 4 8
S s (ele (g 4 lawge gl slageosl (sblie oMl (slalygd
dsye A gy pie wdlls ol K0 Cudgise - Giytaby (6550 & b oo oloa b Jlas! ( elasl e
3 oogllas gglis 3B e (Shb L (B0 e ol 8 2l (o)lsl Pl (), ppal oS 58
P e Sl e cwlSea bl pla g odd JolgS dxyn 0edioe (dupdn s9iS ly gl
Slp oy i (phb aile bl I ST slpiagh Al Gl ol (ol )3 jomedsely slasles poew
plas YLb 5l el 590 sacadld 5 Clldl st Trh 4 laladgie o pols ddlbs oS Ldl I izen
03] (65 USS Kig) i yolaiods )25 22l g ()l @iy Lodgize ul jl el (il 4 sl 0392 525
9 0dlitl doje oyl 13 )5S gl o (nl JeoS5 4 MeddMe liie lp odmgh

Ll (guyp pie (3o Gacudgize oy et Aol =

&b

O owlwl o GledMbl g gt lid o ) s 0je jlas laadlie Kby fhe cunlo® (VWA0) puld zdou.\»l d)lﬂ

oail oloj)h (WWAF) (cdpe csdao 9 B9y e (5395 (0B fAabold ¢ A ¢ yhmw duw (5595 (0B { lmmlis ¢)bres]
-\F¥ ¢(\) a o u_«J)JoK_«wb JJ}UW) .«Lbd)gl.l.é )JL\» L ‘j L;:I)io& u»LwI » 6)9Ls.9w.u) 6)515.: LSLD)MM
NoY

ASL b o)bl plas jo oo sladoliy 3855 lime (o y o (IYAY) CGhbludl dbygw ¢ sqwsn g dnon 0dljaunds ¢yl 58 ¢ glas]
MNVY=AYE (OF) Yo (g0 o)) Co o (slo ing iy K 63 ybly Cupdo (asli y

olwls (60550 adllas) sladlaio drwgr SO Bl Ll i o )bl pllas o (VWAY) (sdpo ((gippiie Cuwpldd 5 wuold cslil ]
A=Y (V)R lss bl 5 o dolip (o

1, R0 sl g)5ld 4 psle ul/uub 45[3::9;{.0_\;.11 b (W) desro duww ( SUblb 5 Lo jues 815 ¢ e ¢ ool ¢ e Lb
XAEA (V) Y cleMb] )9l Co o CVEF 38 13 ] Kig sl gy loss oaiy]

o 3,56, 5l eolitwl b cllas 3 Guivs ailfais awld ybg) o yl> LY (WAY) Lo jseze 5 2o g 5o 0l pome

dnaly iyl o5 UCINET )/)'_é#/'uﬁ)‘}_o/’o/)_“b @ elain] cloaSis Jlow (MWWAY) e sdooljyue 5 Ju2dllgl ¢ Slas,
bl

2 Gy o pie piaw lals gl g slanl asils o cunny 8 L(VYAQ) d] (> 9 (Epetosto (& s
N (Y)Y ap9lis 5 ple Cavlaw L lio il gl ol

T i) 8 sl pale o s slo s, (WWAT) 4l silm g ols (8 )5k fo,5 oo

Sloylixe g (a0 (odliwled ooy il edliinl b o))yl (S5 sele adids Jdou g pa i (WWAY) Mot c(6 30 > g oo o iS5



Ve WAL leasls & o)lads A 0y93 ¢ g3 (slalojl Cupie ole dolilab

plss )0 (glarwgs g Giod glacc b glajills 5 LUSS ganaib 5 olold» (VWA0) o me wdljsipe 5 doze (b
XV=0+ (YO) A ¢ for g dawsl Cu pito L (g0

<9 oLi:L 2 |)_§,o.m dLng)BL\B o)9> L;Uo.”w) L;o.l.c ul.}.:.b: MD9 )1 (\VC\A) Lo))a..ol cu_‘il“ol 9 wﬁlm ‘uw.auls);
IYVIYY ccdpidn lblliy 0, K8 uagd oy 55 < Ylho degazms . il G

(o Co pdo ulA)Lw Zul).Q‘) .‘_;tbj/uc.lu/’} L;)jwa.} :da.a}udéu Ls‘“’ﬁ/’ LSJL/‘} (\VC\Y) Yo ‘ws.)ul))l 9 u‘)AK cL;ua.\B

awg elaan! JUT Gy lhe (g9l dnwg (IYA0) puld ¢ obilegos g dobold ¢ 485 ¢ pms Ao (895 (0B €y (5 565
AV (V) A splid 5 pple Cunlias €S53 )90 3,50 9) S ilnl > 9L (653

&bl (iso 3l 66 s g (S L(WWA) job (sinon g Lo poMe ()] yabo 0315 lone ¢ sipe dpuw ¢ Slgll ol ¢ sloxo
DNV (F) A o oo Cy ot L) )

TVYY OF il € o0 dS (glasyglid 4 39)9 )0 )9S )l (o sl 9N s (WWAY) plo o5 e

Y oy e i puis Claills g MSe 1 o i) o5 pLa (IYR) 58T (s § Aaxo duus ¢ Sokadxe e
A-YY (A

Achinas, S., Horjus, J., Achinas, V. & Euverink, G. J. W. (2019). "A PESTLE Analysis of Biofuels
Energy Industry in Europe”. Sustainability, 11(5981), 1-24.

Aegerter, A. & Benziger, A.S. (2015). "Study the Effect of Internet on the Human Abilities in
Future”. International Journal of Advanced and Applied Sciences, 2(5), 1-5.

Ahmad, T. (2019). "Technology Convergence and Cybersecurity: A Critical Analysis of
Cybercrime Trends in India". 27th Convergence India Pragati Maidan, 29-31 Jan, 2019.
Available at SSRN: https://ssrn.com/abstract=3326232.

Akaev, A. A. & Rudskoi, A. 1. (2015). "A Mathematical Model for Predictive Computations of the
Synergy Effect of NBIC Technologies and the Evaluation of Its Influence on the Economic
Growth in the First Half of the 21st Century". Doklady Mathematics, 91(2), 182-185.

Andler D., Barthelmé, S., Beckert, B., Blumel, C., Coenen, C., Torsten, F., Friedewald, M.,
Quendt, C., Rader, M., Simakova, E. & Woolgar, S. (2008). "Converging Technologies and
their impact on the Social Sciences and Humanities (CONTECS)". Karlsruhe: Fraunhofer
Institute for Systems and Innovation Research. Online: http://www.contecs. fraunhofer.de

Bainbridge, W.S. (2007). "Converging Technologies and Human Destiny". Journal of Medicine
and Philosophy, 32(3), 197-216.

Beaudry, D. N. (2007). "The Effects of Technology Convergence on Markets". Paper presented at
the Dynamics Of Globalization - AIB US-Northeast Chapter Meeting in Portsmouth, New
Hampshire. Retrieved from http://academicarchive.snhu.edu

Beland, J. P., Patenaude, J., Legault, G. A., Boissy, P. & Parent, M. (2011). "The Social and Ethical
Acceptability of NBICs for Purposes of Human Enhancement: Why Does the Debate Remain
Mired in Impasse?". Nanoethics, 5, 295-307.

Cai, S. S. (2011). "The age of synthesis: From cognitive science to converging technologies and
hereafter". Chinese Science Bulletin, 56(6), 465-475.

Canton, J. (2004). "Designing the Future: NBIC Technologies and Human Performance
Enhancement”. Annals New York Academy of Science, 1013, 186-198.

Cobb, M. D. & Gano, G. (2012). "Evaluating Structured Deliberations about Emerging
Technologies: Post-Process Participant Evaluation”. International Journal of Emerging
Technologies and Society, 10, 96-110.

Dotsenko, E. (2017). "NBIC-Convergence as a Paradigm Platform of Sustainable Development".
The Second International Innovative Mining Symposium. DOI: 10.1051/e3sconf/20172104013.

Efimushkin, S. & Efimushkina, A. (2020). "Improving Innovation as a Factor in Influencing the
Sustainable Development of Society”. MATEC Web of Conferences, 311, 1-7.

Ezdina, N. (2017). "Humanity and Environment Co-influence in the Shadow of Technological
Convergence”. The Second International Innovative Mining Symposium. DOI:
10.1051/e3sconf/20172104015.


http://fa.journals.sid.ir/JournalList.aspx?ID=5419
http://fa.journals.sid.ir/JournalList.aspx?ID=5419
http://fa.journals.sid.ir/JournalList.aspx?ID=5537
http://fa.journals.sid.ir/JournalList.aspx?ID=5537
http://academicarchive.snhu.edu/

Olnl 2 [iSen ol plls5 g8y (pogoal scSen 5 (She3 5 VT

Farrokhi, H., GhodratiToostani, 1., Farasatkhah, M. & Ekhtiari, H. (2014). "Sustainable
Development of Cognitive Science and Technology Ecosystem; an Overview to the ‘“Human
Brain Project” as a Functioning Sample". Basic and Clinical Neuroscience, 5(1), 4-10.

Ghalichkhani, R. D., Sepahvand, R. & Mehdibeigi, N. (2015). "The relation between organizational
behavior and converging technologies”. International Journal of Asian Social Science, 5(8),
431-445,

Ghazinoory, S. & Hajishirzi, R. (2012). "Using Actor-Network Theory to identify the role of IT in
cognitive science in Iran”. Procedia - Social and Behavioral Sciences, 32, 153-162.

Gnatik, E.N. (2016). "Trends and Benchmarks of Higher Education in the area of Techno Science
Progress". Indian Journal of Science and Technology, 9(48), 1-7.

Gorman, M. (2004). "Collaborating on Convergent Technologies". Annals New York Academy of
Sciences, 1013, 1-13.

Kamensky, E.G. (2015). "Context of NBIC-Technologies Development: Institutions, Ideology and
Social Myths". Mediterranean Journal of Social Sciences, 6(6), 181-185.

Khushf, G. (2004). "Systems theory and the ethics of human enhancement”. Annals New York
Academy of Sciences, 1013, 124-149.

Kim, K. H. & Moon, Y. H. (2013). "A New Measurement to Understand Convergence
Phenomenon”. Asian Journal of Innovation and Policy, 2(1), 37-62.

Kim, P. R. & Hwang, S. H. (2012). "A Study on the Identification of Cutting-Edge ICT-Based
Converging Technologies”. ETRI Journal, 34(4), 602-612.

Lee, S. Y. (2011). "The Trends of IT Convergence in Korea". Journal of Korean Industrial
Information System Research, 17(7), 101-110.

Lopez, J. (2004). "Bridging the Gaps: Science Fiction in Nanotechnology". International Journal
for Philosophy of Chemistry, 10(2), 129-152.

Luce, J. (2009). "Narrating Converging Technologies". Okologisches Wirtschaften, 4, 35-38.

McCreight, R. (2013). "Convergent Technologies and Future”. Strategic Studies Quarterly, 4, 11-
19.

Mclntosh, D. (2010). "Transhuman Security Dilemma". Journal of Evolution & Technology, 21(2),
32-48.

Nordmann, A. (2007). "Knots and Strands: An Argument for Productive Disillusionment"”. Journal
of Medicine and Philosophy, 32(3), 217-236.

Roco, M. C. (2007). "Possibilities for global governance of converging technologies". Journal of
Nanopart Researches, DOI 10.1007/s11051-007-9269-8.

Schummer, J. (2008). "From Nano-Convergence to NBIC-Convergence”. in "Deliberating Future
Technologies: Identity, Ethics, and Governance of Nanotechnology"”, Heidelberg et al.:
Springer.

Song, M. G. & Yeo, G. T. (2017). "Analysis of the Air Transport Network Characteristics of Major
Airports". The Asian Journal of Shipping and Logistics, 33(3), 117-125.

Sparf, J. & Petridou, E. (2018). "Collaborations in Routine Emergency Management: Lessons from
Sweden". Procedia Engineering, 212, 302-308.

Swierstra, T., Van Est, R. & Boenink, M. (2009). "Taking Care of the Symbolic Order: How
Converging Technologies Challenge our Concepts". Nanoethics, 3, 269-280.

Toit, A. (2016). "Using Environmental Scanning to Collect Strategic Information: A South African
Survey". International Journal of Information Management, 36, 16-24.

Toivonen, S. & Viitanen, K. (2016). "Environmental Scanning and Futures Wheels as Tools to
Analyze Thepossible Future Themes of the Commercial Real Estate Market". Land Use Policy,
52, 51-61.

Wolbring, G. (2006). "Solutions Follow Perceptions: NBIC and the Concept of Health, Medicine,
Disability and Disease". Health Law Review, 12(3), 41-46.

Yoonessi, A., Kalantarinezhad, R. & Joghataei, M. T. (2011). "NBIC, the Converging
Technologies". Basic and Clinical Neuroscience, 3(1), 3.

Zhironkin, S., Demchenko, S., Kayachev, G., Taran, E. & Zhironkina, O. (2019). "Convergent and
Nature-Like Technologies as the Basis for Sustainable Development in the 21st Century”. E3S

Web of Conferences, 105, 1-6.



