www.rahyaft.nrisp.ac.ir

The Role of Technology
Foresight in Prioritizing
Science and Technology

Policies in Iran:
Evidence from an
Expert-Based
Assessment of
Transformative
Technologies

1. Reza Hafezi &
2. Abolfazl Zinati
3. Amirhadi Azizi

Abstract

Science and  technology policymaking
is increasingly shaped by uncertainty,
technological convergence, and theaccelerating
pace of innovation. Under these conditions,
conventional approaches to technology
prioritization, especially those based on
retrospective indicators such as publications,
patents, or existing levels of technological
maturity, are no longer sufficient. These
indicators may describe current scientific or
technological activity, but they often fail to
capture future strategic relevance, institutional
feasibility, and the conditions required for
national technological development. This
problem is particularly important for countries
such as Iran, where limited financial and human
resources, fragmented policy instruments,
and unstable institutional conditions make
technology prioritization both necessary and
difficult.

This article examines the role of technology
foresight in improving the prioritization of
science and technology policies in Iran. It
argues that the main challenge is not simply
the selection of promising technologies, but
the design of a decision-making logic that
can translate expert knowledge into policy-
relevant priorities under uncertainty. From this
perspective, technology foresight is not treated
as a descriptive or symbolic exercise. Rather,

Article Type: Research Paper

Vol. 35 | No. 2 | Serial 98 | Jun. 2025
Received: 202512.26

Revised: 2026.03.10

Accepted: 2026.04.09

Published Online: 2026.08.12

Pages:

P-ISSN: 1027-2690

E-ISSN: 2783-4514

Keywords

Technology Foresight, Science and Technology
Policy, Expert-based Assessment, Technology
Prioritization, Institutional Uncertainty.

1. < Assistant Professor of Futures Studies,
National Research Institute for Science Policy
(NRISP), Tehran, Iran (Corresponding Author)
hafezi@nrisp.ac.ir
ORCID: 0000-0003-0070-3737

2. PhD Candidate Energy , Sharif University of
Technology, Tehran, Iran,
zinati_abolfazl@yahoo.com
Scopus ID: 60638561300

3. STI Policy Researcher, Institute for Science and
Technology Studies, Shahid Beheshti University,
Tehran, Iran,
amirhadiazizi1373@yahoo.com
ORCID: 0009-0009-1213-7067

Cite This Paper: Hafezi, R., Zinati, A., Azizi,

A. (2025). The Role of Technology Foresight in
Prioritizing Science and Technology Policies in Iran:
Evidence from an Expert-Based Assessment of
Transformative Technologies. Rahyaft, 35 (2),
(Persian).

DOI: 10.22034/RAHYAFT.2026.12185.1631

© The Author(s)

@ ® Publisher: National Research Institute for
Science Policy (N.R.l.S.P)


mailto:hafezi@nrisp.ac.ir
mailto:zinati_abolfazl@yahoo.com
mailto:amirhadiazizi1373@yahoo.com
https://rahyaft.nrisp.ac.ir/?_action=article&au=14276&_au=Reza++Hafezi&lang=en
https://rahyaft.nrisp.ac.ir/?_action=article&au=19185&_au=Abolfazl++Zinati&lang=en
https://rahyaft.nrisp.ac.ir/?_action=article&au=17282&_au=Amirhadi++Azizi&lang=en

The Role of Technology Foresight in Prioritizing Science and ...

it is positioned as a structured decision-
support mechanism that can help policymakers
distinguish between short-term needs, long-
term strategic opportunities, and technologies
that require monitoring before large-scale
intervention.

The study is based on an expert-oriented
foresight framework and uses a structured
Delphi process to assess transformative
technologies across five technological domains:
nano and micro technologies, advanced
materials and manufacturing, biotechnology
and precision medicine, quantum technologies,
and optics. The research process combines
a desk-based review, expert validation of
the initial list of technologies, multi-stage
expert assessment, and the construction of
composite indicators for prioritization. The
assessment criteria include present impact,
expected future impact, global technological
maturity, national technological maturity, the
importance of hardware infrastructure, the
importance of human capital, and the strategic
attractiveness of each technology for the
country. This multi-criteria framework enables
the analysis to move beyond static ranking and
evaluate technologies in relation to both future
relevance and national feasibility.

A total of 156 instances of expert participation
were recorded in the Delphi process. Since
some experts participated in more than one
technological domain, this number reflects
the volume of expert participation rather
than the number of unique individuals.
The expert group was mainly composed
of highly qualified participants, with more
than 70 percent holding doctoral degrees.
Approximately 50 participants were university
faculty members, while others came from
industrial, governmental, and private-sector
backgrounds. Most participants had between 10
and 20 years of professional experience. This
composition reflects the knowledge-intensive
and emerging nature of the technologies under
study. At the same time, the article emphasizes
that expert participation itself should be
interpreted as an institutional signal. Limited
or uneven participation in some domains
is not only a methodological issue but may
also reflect broader uncertainty, weak policy
incentives, and the fragile connection between
expert assessment and actual decision-making
processes.

The findings reveal three major cross-domain
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patterns. First, there is limited overlap between
technologiesthatareimportantinthepresentand
those that are expected to become strategically
important in the future. Some technologies
with strong current impact may lose relative
strategic weight over time, while others with
limited present impact may become highly
significant by 2035. This temporal asymmetry
challenges uniform support policies and shows
that policymakers need to distinguish between
immediate support, gradual capacity building,
and active monitoring.

Second, the study identifies a significant
gap between global and national levels of
technological maturity in many assessed
technologies. This gap suggests that the main
challenge is not only technical or scientific. It
is also institutional, infrastructural, and human-
capital related. Direct financial support,
without attention to laboratories, standards,
industrial linkages, regulation, and skilled
personnel, is unlikely to produce effective
technological development. This finding is
especially relevant for advanced materials and
manufacturing, biotechnology and precision
medicine, and quantum technologies, where
national capability depends on long-term
accumulation of technical, organizational, and
regulatory capacities.

Third, the results show that transformative
technologies require different policy pathways.
Some technologies are close to application and
need industrial scaling, market formation, and
value-chain integration. Others require long-
term investment in knowledge accumulation,
infrastructure, and human capital. A
further group remains highly uncertain and
should be addressed through monitoring,
experimentation, and adaptive regulation
rather than immediate large-scale intervention.
This differentiation is one of the article’s main
contributions because it shifts attention from
producing a fixed list of priority technologies
to designing a more flexible policy logic for
matching technologies with suitable policy
instruments.

The domain-level findings reinforce this
argument. In advanced materials and
manufacturing, future priorities are linked
to scalability, process control, value-
chain restructuring, and semi-industrial
infrastructure. In biotechnology and precision
medicine, strategic potential is high, but
progress depends heavily on regulatory
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clarity, data governance, ethical frameworks,
and coordination across health, research,
and innovation systems. In optics, the results

indicate strong scientific and enabling
potential, but also a dispersed policy orientation
that requires clearer national missions and
stronger alignment with priority areas such
as energy, health, and advanced technologies.
In quantum technologies, the findings point
to a long-term strategic field where short-
term returns are limited and where gradual
learning, human capital development, and
continuous monitoring of global trajectories
are more appropriate than rapid project-based
intervention. In nano and micro technologies,
the results show internal heterogeneity: some
technologies are close to commercialization,
while others require institutional maturation,
regulatory support, or longer-term observation.
The policy implications are clear. Iran’s science
and technology policy system does not suffer
only from a shortage of technological lists or
technical information. Its deeper problem is
the absence of an institutionalized foresight-
based framework for translating technological
assessment into differentiated policy decisions.

The article therefore recommends integrating
technology foresight into formal processes of
priority setting, budgeting, strategic planning,
and national policy formulation. It also
recommends separating short-, medium-, and
long-term policy horizons, moving from simple
financial support to policy mixes, and using
structured expert assessment as a recurring
mechanism for reducing policy errors.
Overall, the article contributes to science
and technology policy by demonstrating
how structured expert judgment can support
technology prioritization under uncertainty.
Its main contribution is not the ranking of
specific technologies, but the development
of a policy-oriented foresight logic that
connects technological assessment, temporal
differentiation, institutional capacity, and
strategic ~ decision-making.  The  study
concludes that technology foresight, when
genuinely embedded in governance processes,
can reduce policy errors, improve coherence
among policy instruments, and guide national
resources toward technologies whose future
significance, feasibility, and institutional
requirements are more carefully understood.



o

£
S39U8 8 ) iowiy T i
Sl Cuglal yo

wle S wlw
1O 21 690 9
b3 5 Solgw
S5 38 Sy
ol =

g allie g3 @

\f'f).gi'l Nl Y o)Lofbl\"G 595 ©

\f’f/\ '/'a =C.'a§l.:).$ é.:)u [ ]

VEE/N YN 6,550 b

\f"o/’\/*‘ :&x%&)ljﬂ

\F.0/-0/Y0 :.béﬁ)%'ée_)u °

O bl Lo, .\

s Oloeaw ©

) Jadgl ¥

VoYV-Y#a. ol sbls ©

Sy & mal Y

YYAY-FONF : ( Sig asl Ll ©

www.rahyaft.nrisp.ac.ir ‘

0 LS

I s sl ke ol Ko o568 5 e DU g e
603 5 ke ISl 0T (5o s 83 alal ot
e OO S T BV PV er KRy ENgta | E P
le laclin 5 SaddS (sbos S, 40 o ST
e (S 4 15 o a8 ol e ISL L o5
S bdlis plapd e ilupmenas gl 13
Sl slsl 35 53 1 O 28 (ool el
Aas g LS 5 S o e U2 (600D 5 (e slacls
Sl O smman Ll 55 oo & 58t il I8 0 LS
2 g S S Cobab ot Ll 2 3 (Sl 5l 2 50
2 Skl gl Gl (58 b ol e
bl 8350 i 3 1 S0l o (slacs sl (S8 1 L)
@uvu,;6,\.gg&\}st),£;m.¢wtn;wuﬂa
25 e 5 o Sleis Ol 5 et D) s
OLES Lol ot s il 563 (slaej g edane 3 ol
5 Sdasli S sl gl Ol (63 5ds de}.’r.A S das e
Sl Fsk Ole SIS 55l 3 s sl 381 (slacy
5 s (ool sl 4 Olajes a5 eyl e s
S5 e asdllas l 33l o (5555 1y Sledl b e
bl g bobas (g3lgs IS Do | O 0 S Lk

222422222222 222222224
o jlganls’ o

Gl 159l 5 ple 613 b (59l (5, 0anT
(53l Capabid pe (5 9ld s rCa glyl (SIS

(155 ke Conmlins B dumnsor Bg20384 T, 3Uasl O )

(bl yoluy) ol el o
hafezi@nrisp.ac.ir
ORCID: 0000-0003-0070-3737

Ol plecyl s oy i riuno BI1S ¢ 531 6 455> (ggomiils .Y
zinati_abolfazl@yahoo.com
Scopus ID: 60638561300

835Lig3 «(8 )95 9 (559l ol (6 NT o Sy Y

(O ARF (sl et 8D 6 y9lid g ple (3l Slalllae
ol

amirhadiazizil 373@yahoo.com

ORCID: 0009-0009-1213-7067

NFF) Tsimie gl i) vy (HBdle :0dlao gl o0 Sbciwl
5 ple sl SIS gyl 5> 69l ) SosnT ik
S0l yz slasgld G 55 il S saalgd 0l s s9ls
o (V) 1D wesla,
DOI: 10.22034/RAHYAFT.2026.12185.1631

PY VA SN ERCIH WCH -2 I W PR
g 3> © 08 diuns



mailto:hafezi@nrisp.ac.ir
mailto:zinati_abolfazl@yahoo.com
mailto:amirhadiazizi1373@yahoo.com
https://doi.org/10.22034/rahyaft.2024.11674.1511

\f*f).é’ QA,S.{L:{ YD)LA-\:) “00)93

Ol ¢ panass glacugliad 8,5 6auol o oyl s 5.5 )0
29 ko lbypraal s Ul o (S b o] S5 g e
Sanypo b 201,56 63 el Lot ) Lol clglés 5 b s 5l a
.(Nonaka, 2009; Polanyi, 2009) s

s i 3959 b i Lo 0aelB ol 5l 50 o)1)
Olizmen lyglé (glaojpo 5y dass g ple W55 3 S
Sl s Ginds IaCanlin (S2STyy ran ool
O e Alols g waently (clacaglsl 5 oles slaacly,
odnlite (69l g ol b5 )3 (¢ lupmranal sousy Al g S
by S5 (g 98 5l oo g Sl (6 s 3 2948 00
e 2 b 255 o0 g0 ol g CaaolsS slacoglyl oo
Mopllas Julo polad 2 45 948 0 plonil oS g (3log e
Flanagan, Uyarra, & Laranja,) Je (slacud,ls o sl
sadySgy o balpl o il @y ps cunsg opl (2011
S5l oo dtas |y ilygld ¢ IS unln

Saibl (63,0) laiedr (6593 (6 St (e 0l
CaeS 39080 )3 (soke WA Wi o upalad pas L dprlye sl
Hafezi, 2021; Kousari & Rahmati,) &S Wl (g S eesc’
Cpgad ) o pa e ad i BB o) Ko0an] (2019
o (slmosi] ) (glials (3958 oy aSh sl 5| abad
Gy ySeeal 4 SaS g ulS slacushd pae  Hlulis
Hafezi, Malekifar, &) codl Jb> oloj » pailalST sl
Akhavan, 2018; Hafezi, Wood, Alipour, & Taghikhah,
ISl Ay > >y (6, Kioais] a5 el (2023
Ol ahieolieS (glay g pSaw LyialS 4 Wlg o g pledl
Cuhls,) 295 yorio (g0 @lio diadid Colis 5 iwluw plowud]
.(2003; Miles, 2010

SySepe syl oSl bl slaadlpe SIS
Cuhls, 2003; Nonaka, ) cusl 4l8 ps cgliab g il jlasepllas
Sl (Fob ook &5 Jals 55 .(2009; Polanyi, 2009
g5 oo Iy sl WosiiSol oS L BIST yoabss sl y5lis
3 palagdly spgad s U8 5 > By 2920 (b SIS
csale &z dlnwlgay 5 p3 dad &l odis ] Jeiee (glo pus
(sl s dacs gl lacy ol 5,08 355 ks g ko
sloiasls e |y ol (oo pemly (lasaly g (Bl slails
Oged Mg e 33 bl quenl)l S S Bpo (S
S Jos (gl Julod Bjlate sl gl 5908 oSo

Sady) 297l g O o3 53 sleslitul e Jlo b

(6038 (el (giluanslg 45 S o JUdid 5 1S e
Slese sladil e s slajlpl 2l dlail ol
33 (0] 48 s o OLES Wl s el (5555 5 e
oA 4 Ll 8 e sl (Silaaanal 53 S 5e plosl O 50
GL:A Leda qﬁl,u}um@ rt;,,.ﬁ.j\u*ﬁl)sl‘dwlw‘_;w

.JS&JJ)QS&)}Q}VJ&?%)J
dodio

i Bie ] oy > sl 5 ole i g
L1y Gxsly 5 59l sl () li8 sl Big> 13 (6 pSpaoncs
Slacgls o sl ol 3L ey ol csln sl
lacsyglys yos &2 b oligS et yle ol Sam o5pbg3
48 Canl 01 g0 0in] (6l puaano Byl)3 Cuslad pie yil33l
) (gl a3l b 2535 (clakisy 1 iiso (glbis S mron
Dosi & Nelson,) ails b yauiS (g3 paly (sboils (s655wly
.(2010; Manyika et al., 2013; Roco & Bainbridge, 2002
o & aSST 5 i &l yolid (o i imbow o Jalpd opis
s oS glaline 4 sl game € ol 6 9ld S Ll
o 15 €l pae Ll > i sabgly] (SisSe0
(Stirling, 2008) ¢l

3§ hegana b sy 5 ple S anluo (o g 3
Sl 5 o o ibinlge lojon (slaltd 5 acydgions
P lygls s ol o oolasdl g elasa] bl ol ol g asxe
aollio (19 (S Plaws s (2557l 095 5 S o
Slayprouar Dol ( plad i > il 5 sl ¢ 55l
SHSIp Wl o (50 Cloe 5 (e b STy 03l
(30l o 8 (538 Cuwd jl g (sl plovad] Cipn s @ulie
olaie oyl 5l (Braun, 1998; Mazzucato, 2018) 3 yoxie
Sl e M55 6 )3l 5 ple slacuslus saicydy
Casad pie yas > Jhe JheSe ln oyl Grers
P9h s g

’LSLQ’)?':S 05258 ey9uiS Jl 6 )lur &y 25 (D pg S il o9 L
LI wlyglid (il claialb o8 amd o s cnasgs Jl> >
@9l Gl b Ngdie plol Blidpd 5 ded oot b
Miles, 2010; Saltelli et) 15, 1SS ,Soaus38 5 S sl yaslis
as s > s dad S oyl (al, 2020; Stirling, 2003
slmodl> oS cyoalog5 (slancsyglid b aglge )3 ol il st JB g
13U S il (ytalacls Lol JlSS (sl e § 39350 025

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

hSRen 4blS oy » ISIL o io BB &l s &
ol glabamo 15 SIRSL Syt g (65l i das gl
(e S S ol & Sl 0 G g (Suizhl] 9 (ol
23 85 s b (JS (sl sl i (glaadlis
Van Asselt &) siady cund | guyiiay 1y 295 oS dayguiS
(Rotmans, 2002; Walker, Lempert, & Kwakkel, 2013
c&“ﬁ,\nJU‘,;‘,%o,\;ﬂolisw.xﬂ_g)l;\fwlymubil),zog%p
2 gl (o)Kiot] oS 295 0 caalitio Jae o Syl
lyisar joi el pl 3 dloa g ISl lapllas Sl )l
P cdel aghoan] Canl sduis 4l (silwpaena Hjl S
5 5 31 5 0 ile o 3L (gl 5058 T, lallne LI
et (panass Lyl)B L i) Nigs 45 29 0 d91%0 sglplill e
oy o Dm0 iglid 6 e g lngge Lk
§ Colas pie b Coles B> clS (clppsanas 45l ]
Sl ey 5 gitee 5 ,Siort] gzl J @) Uae daggyglis
gl 0
b Sy, dele cain) (nl 5o (bl sla oS 51 (S
Sl (55558 5 ple (lacauls aizaglyl o Siasds
gL{buaD-Lw (Lundvall, 1992; Soete & Freeman, 2012)
6y b ol s by 1551 i llie Shass 5
BB ola Wwims o dl) gasie Slellbl iz o
Iy Lo 58 (81520 (slacd 1o g0ty T sl yone ditiancs
SIS cinlw da ol pla ol o G515l ISCS]
3 Lp5as a5 sas o Bgw (225 y5ld 5l Coles s |,
S dlye (Fp 0 AL 5SS b s ol -
Wi g (nl a5 w)ls J8 5 5 Dolal g azgs 5l o
slals) o S 8 505 5 (Sl slacs S e 5l (2L
S sy clas)slis 0,90 5 woglleas il SIS,
Sl S el g )l I8 anngs 3;-’5‘ J>le 50 5o
4255 Wb allogd oo i jgunies 3 Lan g ail [Saladlns
= 9‘3%*]45?”‘)%5531‘5‘9 sl 5l 3590 0 a8 cuils
(LA by, s Sy & (5 S gl s (SaasTy
($Olge Lz > el sl (nl cole I 3L asLy
Sl 00 50 (5,518 il | B sacas ylis wilg o gl 0
Siejls g Wil drngi £oiite (Sl ymae (S JSD 5 2
el ST Clins (S9ma3l (5 SBros Julowi § (ansei 858
aSh onhad pae Bio & Lo Gas dayl )l ol o

1991; Rowe & Wright, 1999; Tversky, Kahneman, &
eSliw Byo a4 Lol il ol (Slovie, 1982
Slaglad pd g 29 L3l SSeSo» asls &5 >
(Linstone & Turoff, 1975) &l yig, ofedy « S5 oz
0Xig )| ;ST (gal,8 )0 gaitte slaolSuys aS wias oo S
ozl 45 Rl (e 9,555k 2 (e 9 WBL
(51 B polie ilgs oo (g8 i g S35 ailalS]
5591 ol B ail,li8 glacsliw gainzaslyl sl
S ol sl 5 ple slacunlis (cxazadsl 5 (65l
78 Sl clsieds ool slag)gls SS9
WeSe am i 4 ol )] dlie Lol Gus S e odlazal
Sl B8 i by ten g 6 S0 gl b e
xSy, 5 STy Cundg 311, (59l 5 ple B3 )3 (Silupmenas
Oy b Gow (gdpnly 5 Blad wiopllal (60,509 Cowsdy
Pl Slacglad (g o 455 o Conl pl dlde (5 )9oxe
553 b5 4 Dgd oxie plymsenal o 51 LB iacuglyl 4
ol 8 (eanl b sl €l (¢ pSamenad Bhaie 4 i
Sopllas &g WIE Lol 515 (g y900 i Sy glacgliad
g god o (g A8l &

P 6ld Kean] (ol oKl ol dllie @bl
(5 g2l g IS oo ) 2908 9 ol () sl
ey B ey e sy |y S8 Sbs)l 5l eolatel slais 4
Sy slacsyglis S5 ) ol Lol slaaiily
oo b dllie olys 1 05 oo gl el sl (slogSl g Juloa
S92 sl (2o Dl 93,509) cnl (slew Slacdlia 51>
o) 393 5 le (oIS Cunlws pllas )3 (6 S omonas 1) yo

Sy 0 bl

(5503 ooy 3l i 598l (613 )3 (698 g ol (s IS il



\f*f).é’ QAL;{L:{ Yo)Lo.:u Y’ao)ga

S ke o850 b (633 628 (slacs S g g3l 4 Wl o
Rowe & Wright, 1999; Stirling, 2008; Tversky &)
Kops iy ls)..o & ol diue gy 0p)jl (Kahneman, 1974
ol €Ll cpl mess g Lol @lysenl (SSs85o» asly
39 o (I8 cunln I3l 4 Wlgs oo loj (6 yolid (g ) SSos]
5 095,55 ol (dinlyp B ) st (glacgliss &S
Olioman bags S manad dygo ol yuf 30l ol (211 B
lo dinlgs (B g8 JByd g oy b slacuiby p (So

Joslizl gy bt )lisls (S 55 bl cozyle ool
S oo walid ) Sy cnl J hgee SISl o> e oo g,
b 0 Lol s Lads 20l805 £055 48 daad oo )0l S5 9 o]
s LSen (o5 a b)) S5 g (rax 3955k Gk
L jgoeed slags pStmmenas Bl giial® iz Al o
ol sl (ga0Cuglgl (gl 185 LB olise g5 oo o i
@ ot g ol Lolus 040] 4 ob 45 lie 1S ool (0l5 4
2948 Mo slacadly

Slp Spo Gl Clysa & (A ) w@dlas ol
Sl s gl A lgieas a5 15 glozl 4y ol
Gjlaite (gld )5BS 5y ol 05 0dlatnl | ciawbiaw (6 jlpaoua
sime Slegdge ol saidd) b slolid & Bies 45
2 o gt ol onds (35 adllas ol 5 g oo
S 939 (GjlusS (gmiz Slagadls jl hsgene B
23,5 s (6 a8l (glp ealatal b (gaincu gl piiwamw
Sl (§)lose jl (50 Gimghy nl (A Glaie (y] ]
omadicr ol degglid g ot izl oSl (g g S
Sl S J > 05 oy |y (o5 5 Slopadli gl e
ik (ol o W 3 5e0 gleal 4y (s (A Sl
b 5L 2y S 5 s STy s ol
S99 JolS glozlaS (63)lg0 3 (f> Cnlodgy (g S sk (4l
RIY

Saieds & 1) pglis ) Siorss] ol Ao ¢ yolud ) 5
ol il 1 (o lgiear aSb (55 b (sl cllad S
Ol el 35 505 S o (6400900 (98 g ol (615l
Sl slacysls 8,3 o) 45 oo (Lt oS
5 il glad alS (slucagyl shie pllol 4 Wl
) 398 5 ol (6l pllss 3 aypran plordl 2331
Alas S B > shaio cpl g lagise S SWS

D90 o 5 gy ey (Slg 9l o 3 5e3 L g 0

ol o el (S el wlb 50 1 o e § i
Pl (5,98 Esh el 4253 L (8 gl ol ingy
ol 5 slon] (il (gl o a5 higay tanl o
aS Jy0 w0als Al anwg s Sl I glilis lgicay
3 sy dleay o)k (SwssTy sebsi slas s 5
Cowloals az8 )8 i o g LSls coxlad pae

llaslle slisn 1o g3y (0l (Slo sy, 42590
2 e G 3 ady) Ay 0l plonl (025 b ol
Soail il bas (Kol mls ailgld ¢ lKeas] el
sl > Cegalad pas Ll 3 Sl (6 pSpuanad Blate 4
S S s e 3558 ol (635l
Sb ogi gt WIE (6 )Soan] golis ] j el - ylae Lol
SICaglgly mlio panass il 93l siepllai g0 5 Ailo oo
O3S B b Sl gl (Sl Glaie (nl 3903
@ 8 Golad s slaylSgile 2 35505 b g SIS ()
P b g ool Wbad (Sl pleeas lagzg S
Popper, 2008a,) pb Jtol clodl » #ylas glacss )l
Georghiou) LS 5 s> 59> 9 (Cuhls, 2001) ;148" (2008b
Cawl 00 )b (& Keenan, 2006, 2008

&S 1y U ol Wl gl ()Sinnl (e ) o
s loite 5 39) 518 oy Sla s s § 4S3T 1 by
Nl (el o )0tz 395 e (g S sl 125
plaS 1md Froly yasiie (gla yiuw s 4y Llgiy oS WS o by Line
Laojoe PS5, 1) (630l 3l i 55 sty (381 s 53
sl g duo dws )3 L SuplaS 5 15505 55 (6558 (5 S Lo s 4y
b o Sdats xS g col ol (goles sl xS S35 1,8
By 5 Sioat] sty ol 0 ol gty SalSs pis >
Slpsonss  gugolo 756 48 2930 s o yes 4
Dy 8l

izl il lid (1S aslw 5o oo Joite yolic | S
pie blud 3l s aanss glacglad jl aesllas
oI5 oSy ST Loiids ,SoatiS 28 (slmodls M cpelad
ks, il ros S L 815 blas > it 55 008008
! dlse 5 ool slacd s gl (clacydgioe (el
03000 e &l oo (slaosis] 5l ailiudly (g guad 13018
5 (Sl (sanl ) & 1y (i8Sl ¢ gaud LIS oyl (185
D1 @ g5 b b (g5 45 28 o s SllasileS

95 pasuie Qo )le (od o5y a5 4 Sl inl 392 L

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

6Bl 2 Slo3 o 5 i s ool ST pgus

Do ool g8 B 5 Bl o )lid b ¢ yguody &S Cawl Mae
lhee Alg5 o3 o)l Wiz pp owped b 08Ty s
il 3 piee cnl gpcnl S L8 QIS Slapreas
Slacglad b35S o 0500 iepllas 22l38 S B > By
Ren (2 g Bgd b (e Cg)le K4 3 (08
asllas opl > Al gy sl (slius ¢ slaie (pl i Luloo

Ll 03 9

Aiojlitlo R Ayl sl shaco
S oSty by (o3 lyiss & gy ool 3 i gy
015 48)S Iy ol (slas (28l onnilSle sy
Ade oy 5 53 oo (sloolSayd aS wad o Sl aly el
alo yo dize 53 5 (5 p9l,8 oozl (gl Lsd b gols ol potluadus
L oS oI5l slopllas )3 050 ( (Shog cnl g8 S5k
55 g8 izonl a5 i S 53

WS (o S8 Sl 4 (> gk ol Cg2le
S gl 4 32e3)38 LSk L gl (glalis 4 61 gloas b
Bl g o b)) S5 il cawd (panss labjyl 5ol
aedgl slaglas pllol oSl S S b asois |58 2,955
& il opl il e walyd | SlalET clasl 4 i Son5
SS9l 5 0l (6 locdlas (clinnsy Al laicBlls] Bl (linoty

ol 035 0b (gl g S paonas |

Sl slosglis il oszslo b
e D N ol
L) (593 5 ple (6 )5l (slojlo L Loniitins &Sl 05
ks sl 1 4,8 6o b ol i funo ) Sl 5 s
sl 04 plodil (¢ 5luyoponad ol Sl gy Baa b Sl wodg
G (V) 5 Jo oloj 2 gl 318511 (1) ol laleno
gand (0) ¢ sle (F) 5 Slaer e 9 69l Esby o (1) o]
(V) 5 sl oo (7) 5 s ilidlecun slocdlonj 4 o yiwd
sl y92S (512 (6 )98 (530 ulien

bl 5 L2 L g 5058 48 4o lS0el Lo ) S 5
oo 325 B g 010, ] (sl bl 2 4Ly b g
el S I e pled ofagts g (bl oy
Cgacme gl onl g8 blE 1 (S5 eany] 38150 )5
xS 0185 g gl (65 sl Ty SIS sl 25 o

(W) S5y gl ales ol el laggygls &

o 3 (swlids s )

)58 () S012] 855 )3 (£3,0)l8 lilllas g5 51 g3y
Jeosle ol ol oad (b G5 3505 L 5 039
g sl sty il I e dlesa (A Gy,
ol odlau] Cualad pie byl > paasy glaciglad xesd
gyl g (rwliiel ( alulid (Jiag (ol Ban
Gk J ol () oS 0352 )98 Alud 81 > Lol sls ol
2 B ddhedls e )lie 5 LS by Jidod oS 5
g laie oyl o o ploc gl yaiz il dtl, I
O glaa o iten (6 Siots] lallas's o5 13 i oy sl
2,8 (sl (6 )glid g ple ()il I Sty Bua

Sy s B 345 (g el llde (ol ol dlsins
lacul iucaglyl (lp ST B (LS og )l (Sl
oot sl b (o 3 el ol pis Lyl )3 (555005 g ol
o AL e 5585 (el 5 5] gy IS 48 s o] Lo
slaosial b dgalye 3 1) Sieenas Mlgi 0 2,55, pluS a5 o
e olile ol ey (b mtiz g el (leladl
o ool bl (2 Bty s 2 g ol Sl

ol b (9 B o (lline 4lylid caiaoglyl Sl s
Edquist, 2010;) sl (3l 5 (stamboas (gl B S (s
by lis b iy aSL s 5 &5 g ol (Lundvall, 1992
slacodgixe (Sl ple (Blopj el (ol
(Edquist, 2010) 1l o dewgs  suvbus Slows 45 g (golasdl
s & dlal pl 4 4o 9 bacsygls byl clple
ol Ll iolia (ol Ll sl (o 45 395 00 i
O SlalsT imgsy ool gl il aliadly e 50,005 b
31y €l S 5 € ale KD oo aluols ] 23S
Any ialS bjlan)

sloodl> Gl g jorogs (slacs,sld 83> )3 il pgd
Al (6 S ooncs Sl (sl (Slie Doy )KoALSIS oS
Wlio Wgi o> ol jasls (Geels, 2004; Stirling, 2003)
o e ) o2l g ()9S ok o (> L gl s
g ygli8 o]y So (SRS s &y Ugane g i o &l o]
Sro Gl (umdg iz 3 it oles ($leg g
S Al ol monss Cuoity |y SIS sl dn sl ol
O b plgh ol (oS Cgle aad e B oMETL
Oy Skl g pmass slaciglad (48 odgiome oyl
A8 0 38T ()90 9 JoSo amsin i,



\f*f).é’ QAL;{L:{ Yo)Lo.:u Y’ao)ga

b (gl Al ¢ paass 400 Jold 5 s bl Jlae
.\»1)5 Lol 0395 0)9> 42 45])9Eé dllb.).}” L u’l“‘“j 9 ]au).c @‘P‘
..\»»‘.)): 0y y2 dLB)LM u»l.wl 2 L&vd”l:.‘! :\.J9| @L))‘ L
2 0AB S 3,855l gty 01dgedS gl gdn Jole
il g lacoglad )5 (6)Sik (Sl b eS8 I s L
oo palyp a5 _Ssl,

S 23l g buogs d)lni a3l jldaosly oo Sy
J Sy 55 s e olSen e 038 5
W8S )8 g 390 lis lutel layad i

Caglgl 89 g 5l 8y S o b ald sl y8 e gt ol
5 (5980 iy b g 290 0980 g b Sl (558
ol 85 bl 00 s anl cl o s S Lt
2 oy 3 ool dagysld By iy Cunle Sl
e oyl agyeplil sl eS8 lie codge Big> S il i
3y panxio 3yl s Log ) 5 sl 8 JLin o,y
Syse b bl dop Ve jl i g 030 (JueSS lluass
32 00 28 Slojle (Siuly Hlas 5l aiid pawass g8
a3 oo S8 lmolSih ole cim (glaell) Bauses )l
(imuo S iy 1 kb lawsis e jl 36 843 ple g
el stl.g) &9 EMDL‘)UKJ PURHNW ul?:ul SPFR> g Lf"JS')
ol digad S 35 3

oS &S a3 e ol (555 (o) dale g mioren
Slighd s dyyo5 Jlo Ve BV (b HBauses ) lie | dhias
waass ) il eaiie Syl il o byl pawass
} ol golis Camal g el (alidl @0 eeoles Cusbge g 4150
Cawl 03,5 S Al a0),8
daslr oS5 il )5 Sl & g el (slais gl Byej
O Sighy o ole cln dlacl Cuody ab jobay B,
gy o LolSiolejl b lawste 5 2l

Sbcwlw (7) 5 (P bcwbo (©) )58 ol

25l wald s,

sl el di)s
dawl ol oy (Sl Lol 58 s 3 yimed olel Alys
1 g s Siosis] (gl 155 g dteii della ol s
A 8 3 gl Coiie slaojes b bagiye (laysyglid
23,8 (riwoyliel ly Cuwppd cpl (G918 09,5 s Sl (S 5
Sl 2 S pad g Bl CaonleS b Lo pé clacsyglis b
Aol B > S8 (b)) e 098 Lais gl Ll
otoris oy o5 slalims ol 2 lag gl g 05 plol >
1 g y9ld Colol o S 5 sla sl jleslazul b coles 05

b gyl oanl g Jb Sloj 381 g

ol b (chigSa anl ol a8 ol o cocnl Pl &S
1) el)glié (slaojo> 53 4 e g Glyjgrts S5 CllB &S
Ol 52090 @S 4 By ol gzl cgpcnljl Al aihy
Phb lr 25N gmed (lgisn a5k 948 03 394500 aslllas
odlizal ] | (98 5 ple ()8 sl > Siosi] (slaailp
D)5

) o gy ool o 5 5,5 a5 b Jlogl b
s s o5 )9l (g0, L gl (slacyglyl Sl ool
(ko Sldg o e 5 JISCoglgl sl 8995 (S ille e Lo
Sppots WL o cod Lol SasySse 5 of oSl
MigS oo ddlllas oyl im0 IS 1y ol (lrpuona 0yl
5031 lo dy Al oy o olgl KaigSa» oS as L
Copodl 35 00 )18 Caglyl 3 i dx SO I iy Ltz
(Silopsnal s)Soilw » (oolasl iuhl e 4 )b
Ml a4 Cul (Sen j5 Cuglyl slacus i (053 (>
S ol ggazee g e e slausl 5L
o] oo e Aol w8 o A gy ol (B,
ot 2 9 ol ol 3505 w0 talS |y ol s g
sl Jlo oo 3 (S pSmoncss CoilS S92 oSk ] 38
s Ol ooile il S ) Jl Jols (sloaily (gam 350
bz (sl gSl 2l il s 4358 3,555 (0] 48 D oo 030> L
ol 01 e ol (6y9Ud g wle (6 IS iliw (gl

loosh (£,91,5"5 4D g (o i
(2Eh laasis fhe il (B ps o dd auld dlpl o

VAW ul?b;‘ dalllas D90 dLmo)‘? u])]a,wl_‘, 5 L)l 5 gl

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

ol ol s 5 3] lng gl it IS ol cSe
Csilios ol o )3 i (LS L350 ol 539 S0e6
ol et (glag g8 grans 13 ol ()2 p 3o LSl
oS 4 (xe5 g oS gam )3 bl (o
6398y b slassly b 295 o Jitio bngyols (SSis

295 () s gt

Wity CB b g Olpo Bjg ladisly cliyror
Ul Sl pdy 8L g3lg0 80> (IS 3 bl gl ol
s 5 ol e e 3955201221 531 > gl 6,138 1 o o
iy oy 5 0085 355 g 308 olad 0 SIS, gty
VS 3 oS S len Cunl 9l ginio g Ol bailyd 4
5 «(VY0) Jb o 1o laisyglid Cuglgl @i 9 o oanlie
Camdg y3 A3 oo s 93 LS cglds «(V+ YD) oais] 350>
2o S yoia glaojg 2 s ol Sl g JB i b
Sl 5 (B Gl Gasg 4 g 3pgme iags Ll &
o) s ol i) 381 ¢ Jlde jd liuly &KL
(i wlio b a5 ol ssaliie BB ol g yolid ooty @305
Wigah oo 4L AJg5 (1551605 4 Jladl g inino 3 )8

el (039 4 W3 o L5 gyl @358 (g5 3 e
),.8.;:.»1 5 3l )bSe s ibposte Sty B g5l dxgs
b olrals pl (Jlopll WS (o &S o (plide
sloigy b ool 3 (698 Jg6 pome JolST il yo (slinots
5l psls Sl ol oo (S ol oSl s o>
Ol )lye (B 3 el )9S cogr (slacudgioe g lacud b
e 3 2181y (g b (Sloj SIS S @0 Mlgi o glis
29 2l ez g il e drogs

G o M5 02 2sgld g2 e o eb Cumg
Clo (g (Fm lge i 09ySekd lagtudyy dauJUlS
(oS gl laud )l dg2g BAmCL3L das b g (ol
s 56 ¢ Lo » ol )38 > (38 b Egly I (v
o Slojo piliune bias cilaid)S 5 Coglgl )3 ounsl 381 )5 &8
0l g A3 (38> J Sy ad ity pwdine (b dilge
ool 9 )b dlge dles 5l s €emiuo 4 50 Jlaih 4 0lge
(85 183D &y Slgo py iy ;5 § Sy jopolS ¢ s
Sl diosbgn dlge 5 Jloy— s (slad SIS L odaw dlge
oy Gl (o9l il

a3 e i ) S 3 gl olaals (IS (658 (o)

808 Lo b 8 15 odaw ( blis o .l oids Jilete
aw b ol ol &5 039 pidgaoe baojox (S 3 jeoe )il b
g )glis (ol ol g 4l 5 (gl o s s ol ol
S o (3 (e 03B JlsS e (gilus)los d ya
29 ot LU gl (6 padiphe 4 Candlyi g0 0j>dnje> 5
Shig>Ole 5 (2038 Cygods CunsS p5 )3 Laailly 9]
SISl (gl 55 bline g pglie (slagSII b Loy Julos
g el oIS

i g ol gty &lyglid B o gl ey S
GBS s lie s o o 85 sk e b o5 )
Cuwyed ) dlio 35505 009y cpl 298 555> lvals
Sl oS lato 1S o St g luppmna Blaiod 4 Clas glid
D5 (6 )57 o] ISl

S razd o ol U5 5osST
Ol Gkl pas (e oS > ey oS s
uLM) (?L’ Lol o..\;ﬂ OBI dl.m&g}]g‘ 9 CJ—\ADU; dL‘z’C‘:’.}Jﬁ‘
el Jbo oloj 3 IS5 it I a8 olacsygls amd e
Lalgs e 63,2, olSuls o] 381 50 Logy) il Ul
D> (g el ply «Sloj ) pas el (Sl g ity
Aeis  loj B SSE gy 5 SOl le> (glacunl

o Eob g Sl gk ple bline BISS g (55
xdigles) sloisygld Jf (hes JB s 5 Cuslaggygld
el ond 351, o ol a5 U ot Sla ol s
A8y s 45038 o L] 2l S el ] S0y IS )
i (Jlo Colos (s iz 3 ol (8o 5 o3l
lacsloy; 5 Gl plie (ol G )b & a295 (g
a0 bl ]y il Coddge sl ¢ o

Slocs 38 (gl L 2,90 sl (Sl yrans 95 pgus (555
£ b} laygld 48 amd o ol laaidly ol Ll y>
Axtne 5 19l8 3y ik R Gl 390 (ulow A3 e
@ g on ) e SN (B it b (ol (slacunl
3 Jd o (s b otiolol (sl st sl o 5 Spulais
0l Siosiz] 5559y (sl gkios oy piptes 31 (S aled ol )l
P9t oy i3

)"| LJS ERpas (22T J.J&u )‘ a..\,oiw.)dg de dbyfﬂ
b el Lol im oo 4] 4 gl8 ¢ iS5y gyl 5 w5l slaie



\fo').:S' ‘U\@

5ol 3l ain b 6 ool it B & sl
2 Bpo Gl 33505 pglts 45 A g0 (LS gl ojlate
SIS ot @y Wi oo i | Jeaite (I lesl cloting,

29 rie imlo (§p0 0 9 BB P oo

(Y.¥0) Jl>
UL a2ugs 9 Algs
iy (550 il 9 93,5 jaaS
) (S0 S 438 yiinss Slgo

538 slge yolg> 9 )lislwja) §:85 JyiS 9 =150

0901 (5WolKiws agwgs
OVgazo g Olehd wliko yolgs (w) ) sl

(529,510 36 (sl gy

Ologuio (g3aw Ul :

o3 (B Seiaolyse ) radl 9 sl pike,S Slgo

SS9 L,.a“un gbw 0))5.‘,{%)
Egua0 YIgd 9 SSL, duwgs
R RT ;) (W j920lS duwgs g 3ulg5

45 pingy (S0 pouly b 458 yainy S5

198 - pgxia) 9 3,595 - pouia) c9 - 2w iy92 - Pl (W5 HL

Lo Yb)Lofb ‘uab)g.b

b elagpolis Jas sluzel wan] (clagygld 5 (o) a5
Sl bt Auasgi o 55 sl 3 A Tl o Sy s
siaiodess SLloj] (glacdliy; 1 (6 i54lopw 5 ixio
&35 I o oS (e pds ol i gixiio

( V . \" 0) OJ.L)‘T
B CuundULS a2ugs 9 Algs
(529,510 36 (syiugs
G (B Saiwlygo 5) gl 9 )10k e p3lo)S Slgo
PRI Wy 920l d2uwgs 9 Julgi
198 - 0954 § 3,595 - pgxial cyg2 - @230 92 - P9t WS
i paings (5o ianl 9 935 jras
s U S 43y Slgo

i 2339530 5ol 9 b SuiuadlagSuo (5152 023Sule id pa; Slgo

205 (5502 93 Cuaagy |3 (b 436 painsy Slgo

) W59

29w (59229 9 Rk 5391 LIS (gl )Lz Lugil Slge

0301 9 o Olo 53 )9S 53 4 piy Clw g 3130 395 SOl 2 Slags 9l xCuglyl N Y

Caglyl @ie8 ded oo odalio ¥ IS 3 &S 468 e el
ot g 1SS ool €osns] 530 g €l Lo 5 g yglid
OSenyt laglealy b g gaw 1z 3 ol Syts &l ol
ol oanliie BB g9l Caliseo (cladind o

o5 i 1 Btas laslls 505 o leb Candy
Gy sbgS My dacglen JoSge paseis laby,
Sl sasloany il (g 535 W (alS cdl cuss
budbl 38 ped cpl Oyl 8 s wdige (gladp)lS
2 o SS9 ol Ao (28 byl (ras 59
el 35250 35 Gz lr

Cudibge a5 Cul )] 05 oyl sl plo bl ol

b iy 4y By 5 coiy] 531 )3 by s g Mo (el g,5l33

a.g«afé;p :.5)97“"}5‘-‘» )‘| )l_@ ‘)§i3 uL-’ 4 o d:.m.gb 6)9193

Syl (gl il (gl o b € S5 (59155 e
] yguliS Camivo g 3baidl )3 059> ]

G Ky g sppliBi 8ign clodil ctyzan
B3 g Syglbca) big> 0 S b)) claasly
3350 Ul eopaly Colis Slojes cplaS amd o lis 58>
alge (63l (St | (o b lojn Lol 0,98, 000

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

& oS5 il

Sy ( Jxd ol g yolid b dunlie 0] 581 ) coglsl (ol
Olaslls wolls yolws (glaodly sile Jlegdse 4 (g yubn
g 5 ol s 3 30 o Sl o Sinled 5 35
4 Cuslaoglyl 00398 IS oS o (om0l )l

0P ygld s J\,oli,b,wls)m

ol drg e o5 28 Jlaid g olul pl
b 4 (s B (ljwe 4 clglis (clacd iy pegle ojo>
iy 2lg5 5 BUSTo B> (sl o s10L15 5 (5,5 U5
2 CBlid 395 (Sl slacudgione (Jailyd iz ) o
o b oassus” ele aile Wil o (o0les (Sialanl g cclsd
S oo (6508 duugs yrme 13 035,10}l

(Yo¥0) Jl>

ST slodl; jl (55,50 Aalgs

s JoSUgo 5 (e GASCST (5 )uml Aulgs
(2lowid Slgw jI o3laiuwl LudlS Hohis 4

55 Ble g ddy (pbge ol p2lge DAY (uD) s
19890 (i (sU39S g

1590542 39542 812 VWL (5455 2ol
9850 3135 2Vl 9 (55,9lisS BYguazo

Wos)lan (9890 yaudiss sy,

i) S CunBLS audgs
bz )6 g bs,isL jl oslaiwl b

02 LTS @ g)ls Jasin Ji!

23 U1 3910 sl S rub 9,10
i (39 jl oslaiul LdLS 9 i s Cans

0l 60968 5 ple slaculiw I35 Cuglgl 55 9lS S0 T ik

Cronody Cuglel ®ije5 0 lals wdis] &3 Jilae

Sty (58 (Simm yogle o 295 0 canlie lacs gl
Al Sl glags b g Jbuoud e lu b 4 (g b
sloodly oo oo Coollus ol ¢ 38> (S ales 316050
iedin (Sif Sl ag)h Go)lse uobe Gy
P Eghas Jhon Gl g abyln oS Py SlacnSay
e i ¥ S8 3 bacaglyl plaale (oSl (o)

5 ol By g il o o] clagysls 5l (o jlon o5
9 d-’l-éé QLoI)'J‘ O X ln}l:..“o aSL s dg>g0 dud),ﬁé
g y9ls a4 395 o 56 Ll sl pr ol s 4l Saulais

(Vo \”0) 0.\;.37
330 sWile g ady cubge pgad @lgo SOAGS (S jaads

T ol 51 (55531 3lgs

Gl JoSIgo 52 (siise QUSST (5paml 345
(2o slgo ;I 03laiuwl LS )gh.m LY

(5290542 3942 (812 UL (5S35 2ol
195090 3135 2Wol 9 (55,)9LiS WYgaxo

oliulo;T 53 Cuid

CuibgS 9 (LS iy 1)

f 2915 Ud)lee Ginuie (5l Sreg359S Lo, 18 (s I 0slisuwl
G283 b33 9 Jlinzms Ceotls il
9890 (i) (L0395 Sulgs

> L,;bly 39103 (12 S (s2ub Gbug,&w
S i (39S ;1 osliiwl LABLS g (9 s i

s low (19890 youdins DY,

sisT 5 Ul Oloj 3 yoiiS 53 38D (Kibs 9 S 9B ) 59 Sl = Slas 19l xiscuglsl .Y Y

sl (63l (laSny g oo

Seildjp slodisl cdiyman

oo &S e e s Sl B 0 S8 Sbs) sleaisl

98985 45 3 o i 15 (ol bt esiuzen

25 I 59leg Sl LUl iy L (s o385 553,
SISl SIS pline 09>l )> Cudge gl
).3 ;\MA.". 9 ra.\?U:' > .L}.«.J. 643‘)?@@ =9} ‘_S)LKWL‘AM) 4{ 43‘)91.:5 lé)w



\f“f).é' QA‘S{LQQ YO)Lo.fb “'00)9.)

3 il Blgs oo oS Cpldmy o &y e slacy oyl il 3gaore
Wil ojg cpl )3 @i g 4295 84S, o5

b olossd i1y 2o Loyl 52 a2 ST ot] 381 o
509 b obioes SlogsiiSly S sietgs (555 ki
il oy Ll il o gy Coanl 4 ply Sgigh e
(sl yrno S5 Jgo Lol s (] 48 a3 0 (L5 gl
e S5 S ygoma 90l by pasde

slocygls 5l ot5y o 58 Jll e olaie ool
pasedie (Gl 3 o3 886 ¢ Jo:5 JB cale Eoly vl ( St
5 s sl o cnl » baaglyl & Lo (pl 4y it
0181y, (e gito (slaojgn )3 chiadin g 3gi50 (6l jane )3 ge3S
12 e Aol 9 22565 S g8 el 52 sy (] s
ol ool (gl aix b S Caabge Bpo & el JSUb
e Bales g Waojyy lie (SWB sy 4 Sl Cundy
s 1l ] 38 pate 4yl oo 6,8 JS Jlazsl g 395

(Y.¥0) Jlo
S o 53 K295 )b ol 4 Gwyiwd )3 595 3,18

320200 2 B 9 3320 paii5 BB ¢ 3y Sl (5,95 W)l 30

U235 (512 laasing isUl Hluh polgs b slge
(59,34 S 43 (5340595 (55 53]

035052 16 5 b slge
iwaz ) uSe 1B (5is]) 4 9 YU ylosil) L ygigd i guin

s s 1 (5,95 (5)13 52 y29405

100GHz (YL YS9 U (5,95 (Lo 59590 ddgl Slgo

doylo (635 31 b b 5 (glans ?Olﬁa oty Lo il ojes
23 5988 (59l plss 3 0aiSTyy L Lol (g2 00y ISl
3 (Sl (slncsygld g o ssaliie ¥ IS ) a5 4igS lon
oS Lol 5l jguis «(V YD) oas g «(Y- YD) Jbo» 381 9 y2
P 335 gh 9 lge szl gy s Ll el

ol oamliin B8 LIy din b S

Sl 35 e s 958 1 Bt Inaglg s o Cnidg 3
PP S Py tile o3 5 soges S35 L &S
ol Lolge o b (sylul 5 (i by lie s smas sbapia
O sl oo 1l )3 sty (sla 598 lgioar e o
pol o 3 Sl o ad ] Bm S oS 5 ) S o
Bjs> S b aiS o Jos Gluskiallys (6,0l S gty iy
s ey 90l

ol & s (s ¥ USS ) bjpne (65S0 ()
el o Lol ey o Sl o] 581y Jad Copmadg 5l Ln 59

hegasme 3 38 a3l pasuio Caa S5 (2 Ken (9l ldes

(Y W 0) O.\.;.)j
S o 53 S295 )b gliol 4 Gwyiwd )3 595 3,18
(5344,95 (5531 j1 03wl b (alaasid 13,2
195 b (Rl gloyiisly Jyus
ol Blianl 03,38 b (s 4é Slge
03503 518 a5 b lgo
Gz )Ly B sisl) 4 9 YL ylodil) b (ygigd ST @uie

as pius jl (595 (5)13 5229405

o3iT 5 Ul 0loj 53 9 55 Kyl 8395 Slworly > Slas 9l i glyl ¥ Kb

5 oo Slacysele iy ity Sele 35505 pilis
lojs> 3 598 bugldl Glajls b ojox cpl (silulivlyon
ol 48 g s )9&'3 5 ool ¢ g5l 05ke

» k.g“u..}l 3)’9> oS B3 o ULM) u**"’ Oil @L; AL N
osill slaisg 5 5 W6 Sl o (il e 5 ] o
lacd )b ol (gl Jtll el (6300, (lojgn 1500 b 558

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

@ 0Ky B | 0lnl 69l 5 ple Slacasliw 6138 gyl 55 (55908 o eanT i

(o) D9 o 0dnliie 6 )N 4id iy slaailabs 5 sogiilyS
poeogeosSleaid by (Sl o p Lo 28 (S poglle oS
Pl (6503 S (6332 (Slaogz o g nto

e &S 20300 LB ¥ S5 glaale (o8 ()
P Cdlsl izl il wdia) g (Jeb Cumdg (e (L))
dawgs B ol ailigld 6,80h ¢ (Sladl Dloyu duwgi (i
Sgge 6 Lol byl ey 003y L osacligS” o
s y9l8 b duglie 0] 381 )3 Coglsl (gl (sl gyglis oS
p 3o 5 35,15 ot (63Ul (6lad IS ] (g pi Aol Jla
S 2 (e sl it Sdasils (636 9 (3 E5
(5958 122 olSels 5 By & slacsgly i IS 550
1 Sl oS 38 Wi e ohiie ol 5 ols
839350 Jlyden €OeolisS 03] ol Bhaie b poulsS bjp>
drwgl (PN SIS lop g (e (63,509 piliwa g 3,
ol (Slo 3o postans iy g Sl sl o

(Yo¥0) J>

501sS Bjg> slodidl clima>
cnl & am3 e (i polsS B > Sy bl slaaidly
a2ty oyl 595Ul > Sloj ()l pis (295 b ojg>
lasysld 5l (o )lns g 0 oaaliie ¥ IS5 13 45 &5 len
d9ame (638 JIL glaw 3 «(YYD) Jl> lop 1 ogiileS
P S Jo3 ifs J3 AT astin Jolyo 3 bsos 5
Coodl b cladis 35 8505 1 g )olid pwan €(VYD) oai] 350>
o ol Ul (gl

a3 e L Gloj 381 93 (e acuglyl o5 o gl
ol il 3)90 15 5 (e Cundy (e (2 S Aols oS
lB0jg> 32 35 ya3 (b Cumdg 3 23 Sy iyl o g glis
SlacungS « oglsS Gdle (3L (oagtlyS (ilotend (192
Sl ()09 9 (g > adgl o) (S g Ul
Al 39290 ol g (gl S b BuBILL ity oS
@123 sty gyl lrals @il 33 )5 (bl
36 egtloSlun )50y ceagilyS WS @iy oen

(\".\‘"0) O.ﬁe’i

(o9ilsS 13yl (o9i5l9S 13yl

o9lgS b (5,550,

ol 15 ()13, 52905 ySam>
(5095195 (55luwdnis
(5238195 (iaiile (554550
Ll 2l Carzgas
S e (50935195 1S 82595

(595195 (5206

LS’ yaio (5095195 34l &2595
(5095195 (520U
5295195l 15,550,

0l U5 (5513252905 ySan>
5295195 (5jlwanss
529195 (iaiilo (5545 3L

Bl il Cogas’

23isT 5 Ul 0laj 53 59 53 poilsS 835 Sl = (slas r9ld G glol F JCb

25005 568 jg> sloail oliman

) 45 403 o (L3 950 5 9L Bjo> > (3 (o)l slaaidly
I3 Ml o] 59 3 0 5 om0 o
Dguy_so03alied S S 4368 o Jo plb.cnl 5 yg5 1109l
S 5580 g S5 055l 2 g9 S50 oo 922355
Calolyors g9 B Kol b €osuh ar Jbor gl

polsS Bjo &S am o (Ll (Al gl ssiupen

Sl o ye sl alyols GeolisS oy e 4SSl I i
iy o ) &S hojg sl tesily (63l (g )35 a0 pus
Gk el ggmenfs (slacolos 3 (SIS yre jles oy
Sl Bilopos dnags 2 39505 9 y92000 550k sl pols

Py oo Jol>



\f'0f').§ QA‘S{L& Yb)Lofb ‘uab)g.b

(Y.¥0) Jlo

a49 iy o) s cundls
659U OT (559042 912

Aiaiigh (sl ) S

Lo C5Yluns

wlgiml ro,s 9 sl - COb (owligo

619 ) S Sau>
0)ghioriz (glyiiog)
gl 13,5 )90 (5l Jokxie ©l) 396
039,32 9 plio 4 Co, Joas
03iiS 103395 (salac slowl
Cadi Cudls py 3L

9yl AiaSd ,J,gg:.: s

vj JWil g yil g

95 B9 uae 00,5 9 (55w @ilensan

(Vo \"0) OJ:LAT

olgiwl paoyi g Cl - Lol (waige
69 i) S >
gl 13,5 y9ax0 (sl Jokie ©l) 396
039,30 9 lio 4 Co, Jras
031iS 10,3395 (salac slowl
18 pines (oIS
529U O (5590502 33142
oo Yl
Liadign &Yl

oS 9 ylgiml sl

©F9)3 0,353 (B EIww § (FiSgw (s

$32295 (1) Lislwgil p Gile syl

s30T 5 U Oloj 53 )9S )3 9,50 9 93U 59> SLwirls = Slacs 9l sIuuglyl & JSb

s &S Shzlge il Sdats 5 (3o e odled lacudgie
sl g s (550 oy Sl siodemy |y Lol JiS
a3, 055 ol 3 g 506 48 S o (it B IS5 5 lacgly
208 g plislyen g ol bjpne (S iyl Slusy
g by S sk sla e ;03 (S &SIl 5
sliso oo (59501 )3 Cglis ol )l (o3l Ll ) ey
el 355 ) 3 65 il o
g gl iy 48 5,8 bl (i o oS ol oled

s 5,540 5 9 (Slacgyglld | s (S g

s g UKo iy clnand V1S i iy (clncSS,
SPyope ISl & Wby (38 Esb I (o 4 diaidgn
(sl o yglis ol sl o0 ool ool imtiodag b ixtio
At 35 & i 5] pipeiins 5 oS Bd (5l oo
sl 4y 390 e 3 Shalg e s )gls (Lo >
SRS By s Sleg)h diedie cladlols ((Sbjucun
Losapmly 5 (ole Cuonl w Bl qwdine dBpiy

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

S, s S 5 8 e kit ) ) S oo Cigna |y
oS S il (odlag (st S asl ¢ Bl s, (53909
el s cisey ol (58,5 0403 2935 0 Cogmmo £ )9l 9 ol

S5l dgama (g jobody (¢ ISl A0],8 31, ]

o Lol 2 sl 38 i 518 g ool slaaily
g ple Sl ghie »» bull lp Ay sl
U SO N [P - W IR | S AP B 0 B
el 1 30108 b lelllol 305 ¢ 4 35 Canlins pliss Lol s
il (sl (s )Seaal gl 395 Al s lyglid
ol (325580 5> gl 0 St 2 Cnlapenad
e a8le Ly § SreolisS oS ]y (Slapmsana 4 5 45U
) g s

SISl Bt S 185416 0 gy ol st
1y i b (slacdUs g el Sl aSl e gais o3 39500
(elo s3] 5548 333 _o Lo sl clogSILS ool
sl o 53 ¢ Sloj (sl 33 S B 3 ) 9290
e bl ) ool (ypo 0 A5l S oo slasles i 9
G oABSSE 5 phaie Ojgos Glagh (e slacdls
Db e

Ctolils g CaloolinS clocunluw KSGT Coyg i
Cygpd ddllas cpl cwbuo U oy Soobio Ll g s
88 slacinluw 5 aeolisS laculuw e ybey SS&
Sligaen a3y lis 808 b5y mess sl o]
g Jb olej 2 b S5 L olagysts e (ed9ie
W}9]04)4»3Ld| NN 39?90.\;{] é,él)bdbx.ml) dl.md”l;é
S LWL ol 5 opsls g ple g )iScumbs ¢ Jos
“'j 5 a5 gmb.c 0940 0 Pl.?dl Lmd”ﬁ.é don dl)g »]5 d]a.m
& amd oo (LS g} (pl @l 2,5 0 Syge Sloj pled
ol e 4 Wl o a4l sl 2ol ST Lsas (63,0, i
38 pheS slas )91.3.'9 2 zle BT 5 o] slas )9lié 5l
oS oo yols o ol 35U IS ulin D945 oo okedily
5 dioy d 3 b & olgyalis )b i 698 Coles &

Oy (sl gl g g o € i S Jld ool 391
b oSed (B &S oy cid S o s Sl slagspgle &
P Eb g oy Majls Lomem ¢ gy (b ) ygul> Sg2g
22385 9 B yte A5 (S9N el o eyl il 0 B
Rgets Lg)glf_é Lz oSl 5o 1o &5 el ol

059> ) 30 (58 ol &S B3 o it ol ylate oyl 5l
Ol aSd il 19y ules (66X Sy e Mg 0
(V) 2l Lasis oje ol 1y lasygld 5 plate diwd dw
(S5l ginto St p i &S (60 p0 00 4 S35 (sl yglié
4 95) 855 eSS Siails slasyglid () sWlsslalil g
(V) 5 slaialy (5wl 9 Contio yiagl Gl 3o dig &
4 aclisS” Sloj 381 3 (ale Cunnl pi s & olacs)gls
5500 5L (5 drwgd 5 oy

9 #U 3 o a0 (S %o (pl @l esdigen
ol o g ondiganal (oISl piline 9)Se
Calos lojn el 3 & 0jo> (ul 3 Culge > (e
By 3 yeld o Kl ek ) aSh daceygld don )
ol g Caslite sl 1l Qe g aldlie (g loj sl
Cujodyojo (pl (ole )b o (i iU by 3,509 cxl
ol o o )3 b &l gl

Ol glis a3 o (Lt aliee (slaojox (sladidly )9y0
(05 AL 331500 el 3 Sl S g 4 6o Ln k3
(oS (e 185 RS )b g Cnlad e s e o3l
S e (e 9 0976 g I (sl lis 4 (2SS
Sy 58 plaply Job> 095 (bl auls » (5,8
o iy Bl 51 5 a5 el )3 gy o)) anlin g5
Do go 431 4 oiiodyd ieS (golos b 4 939y 0

Coshabipe sl o s &S Lo Jpdio oolyr U
R ol Gl 428 eadipplae sl ey LS 5
Sllllas a8 4 Dl o NS 55 1) oo s s
S e 55 g o sl AB)S 15 g 3,90 () Soi]
Ll 25 il Sioan] obj) slaanlp 5
el (5355 g ple Pl oSl s g oLl ¢ oloz]
% Bpo i ) IS S S5 hie pis b Curgime
ooyl aSl by s iy Sy Cans b (6,8 cllaslls
2 plel 5 ol Sl el pas bl 5l L 0k o b
S ko gl gole ()RS 85501 48 Col 6 S oS (sl 38)



\f*f).é’ QAL;{L:{ Yo)Lo.:u Y’ao)ga

i) ke el gilwansles 5 Slllee b ol
2 w9 iiSly lapaenad | Wlg o diojlisle BB
dad Lislial]) isluw plocudl g 087 (615 gl ceolisS” ola L

598 g ple LS sl clodlg it iy pail
oo SISl (gladlys a5 s o s dlllae (pl glaaisly
o i iyl pilie (o o ) efash spsld
5 (ol s €l 35 (el s Jloxo? 4 olio 0S5
v g9l bl 4y Loisas Sl 45 cal ] piinne i3
Siplod g Gllilie (a0 loj drwgs (4l pus ()b 4 aSb
ozl Jagly S gils Syl gty NS a5 S0 e
CSI5S, slacspSrorea 4 2556 gl 5 ol g5 uslin
J& oo slacaglyl e Bllal pac S oo oo CreolisS
Syt (el o Stk (sl e £55 S 0 i)l 381
2B jsmmefsyn b (63190 (5S4 sl ] Sy il
Slwdidleg eg)nlil uns S92 90 Slx Sy 4 (295Twh &
& pibtons (Sl 4L (g lomin B & (59 (6 Sosi]
Lozl ) el gy ] (sladiil )3 ordmalie (glagS)
S 39 (o) Booan] (gilwainles g5 S dmd e i
pie L agalge 5 wlyslid (claculw (saab ol (slaaty
sy 3 @ Wgie gl Sl wosm e ol
ol bl 5 ol clojlsr s daculis gilululen
O Ot D9 bl o g oSl gy e Syt
5 whie Gbpeal p (Sie gl HSCwlw ()3
Sl dlgs 8L o

98 5 ple ()L usliw (s o) slodecss

oduiodalie sl glacarsdS and o lis gull xed Julou
Jaae bies asly ¢Lm‘5)9lié oyl Qs b Byo &
Obe CunnS g dblie sla )il  Sinlanl ¢ loj SS&5 240
PP RWEIEHIPNIP WNENFTSIP NS
sl srawsg | e gosmo g3 o 0riddl) glaaidl bl
oo ol o d)slféspl.cd)llfw@ doste Sly 1y asuiie
DS
Wl 5l s olgisar 6)gls (el siluansles @
g ple B @le panads 5 autuglyl (o)
19 bogians ,Soniy] (el b)) b &8 clasgSay o g5l

i (slisn 1 45 (IS 5L Sy ol 85 45 3
w8)S b gy ol > GBS bs) slapadls (oS 5
wiisl g Jlo loj 1 (659l ()35 51 lojed 457 chigSay fd
o 4B J55 5 ol oo Sl ol 5 o ol
5 Jb gley o U (IS L alaisygld bl ol
aS Jls 13 5,8 o )8 neoliS lldlie cuglgl 10 ¢ ns E5b
p 3k ¢l Eob Lol oa] 331 15 (63 yunly ol b (glay gl
b UL Conlad pae fdady 505 (gl g Bleusosids (6138l pun

55 o B il g 3oy s 3 «(90l5 (Sl

S p sloc sl by Ho Colas jpue
lyolis (g ISl €oles? pogie Ciuymislh pgd s
295 am3m i st ) ol S5 i
e 3310 41 By 5,958 s sla e daoen J (s
sl 531 )3l g 9l8 48 (63 M9 ,3 0329 D95 o dgaze  Jlo
Ohety Sy el L5551 A e
ol (slacudsize 5l J8 (65 b e > (odles el JIL
395 b (pauass Sl dloyu 39008 by j Caxs 4 i
Slhse y cadlyy ol 23,5 ol Blad &l Spas glacgr >
Sl LS )3 ¢ 585 Sl g o0ty ] Cpmnl oo BISE Jlojon
oo 58 g9 Al B o & sl 28 S IS5 L 5lid o0l
2B 8 yai 0l gl 5 ple (slacuslus e ol )
2w IS S > (S 5 sl oty Jlo colos
olopw Cogll Wiabgn (6 Slals (o) dawgs (lojen &S
2 05 3,500y (pl WS 1 |y G b Wigw 2l ¢ Sl
by 8o 5350 5 585 (b o 9By Ao oo
1) s 58 (6,138 51 A5l oo (£3le5 e o8 2l > o]
WS dgdoce (g yobods

018 (5595 (6 Kosial drgs dy90 a8 Sl SIS 31 (S
b olaen cualad pie byl 15 13 (658 paouna ol ko (sllas-
Bolatl a8 amd o i gl (ol guls Lol cul ol yor Sun
Fricopte ) Suy ol Wlsiee G338 (b)) 5l wiepllas
o] 385 s iy (slineds &5 gyl oyl (o) Soai] S
Wb 6y Kionl a5l o (glinods yol ol ¢ ctaslow oo ;]

(slled 45 05 4385 Jlas 3 (ilupmpenal (gouwy A0l)d I (50

www.rahyaft.nrisp.ac.ir



www.rahyaft.nrisp.ac.ir

Slalie 2 )8 G Ak I s oS el 5ol
d&] uu.zalf 9 L;bl.gg «lylis ‘u""l'ﬁ"" slacaalad pic gLl
IS e 5051815 o sl s s s s
1y il o] (glmaild )3 Jlb S \lie (glyy alyolid o ole
Ly 5,8 8 e tal33l o b e 3 S e
e p e aSb gas o B 3L gy (Sl 250
L ol €5 o S35 253 b s 5 JaS
))JJL.QUG.!J‘ dLm)lS”L.; )I odlazwl oS ARD 0 uL.uJ UM.DS)J L)"
M8y (el guio Dol 4 ‘LQJ allas )38 316)Ly 505 4
copmitred ol @l o blyd a8 )lie el jl gas b ilgs oo
SladSed & (il (il g By S 5 4 (iSugsl
&S oSS S0 elasil B g yghls olj8l 4 gase
oS o yiand 5 9 940 (glaog )3 (laolSud 3L & o ey
e 2l o sl 5 35

Iy B s dgaome S lie b S lie pas ylaie oyl
Gl &S Cudly uabad pae lon il dlis o5 o
dawgs (gl 38l a5 ol yd 0 ol dsloo "j (1B H] L;»l:é 5l
ol oo il Siosis] bl slaail ) 15 e Lo o Cauns
(oo & x (el 258 (AL 0 BS LSS 553 (S g5
gyisn o 4 (53918 g ple ol daogs lge | S5 295

oS aad o i dlie ol slaasl (el puen
el ol (A 4 byo (658 (60T (g3lustizoles
o8l oolps dlaiel (Gilojly pilivee aSl g gad dgione
5 8y S Ylio o ylalize g 3ol 5 (6 5luypuena Cublads
Ul o8 ks il 5 55 o Slaj bl o ol
odlital (g8 Cusls ]3> Adly sooty (il (slacigliad
Shb pilins (53 ol S lie (Rl gycnlil )8
Sy blgg gb'd}‘ Sl ol ‘_ﬁl )el 9 dbl@ L;Lzz» )lf”'\.w
(i 2ibe) (Sl sl oS sl Bjg> b alite
5 Mo laggie Sonl ugin liw 5 (paass slaols )
8970 ¢ yucon AGS Cosdi |y )5 s dleiel Ailes o S M
(sl Sl ygod s Sy (Sla bl s 3 (coro 18

CswwdYL bl padi g (g0 ydelp glasdgr (sbopucual
945 03laul

Gdedily g oyl «ioolisS rcuwlow gu o S8 @
dagl Esls g (oSS ol 1 gyl S ol
oyl ly OMlie Gloplass & gooua
55 Sk (Sl

Colos &S Lize pl &y Sy il Cuowdy <S> @
lojen 4SL g5 Sgime o (350l 4y By g3 ]
Sl Bl 5 8153 Slas o 5L 5 duy

sekaiedy wio)lizle SB,S Sbjyl )l depla solail @
28 S8 xS g (Rl (g S el > Cdlad il
faabad pac byl b )3 (cancoglgl cudS 390

Sliasl )3 Lo 695 o jod sl tlons sagS 3 p05 @
O sl 85 Lo cpl @ clo glaaclyy 5 (sl
» eygld canatnd clp og)ls ol (lacos g
Sl 5 635, ol ok o 25l ol Sy
b dBlie £ wiwd b (gl ol (e ool

pazuie Jilod Jols a8l (S (shseus & barogs )

g ditad olpl )3 ool slacsyslis S5 i) @l )

o) (! P 6 Il (slain pllsl (el (os (plise 25 oo
RPN

S S Az

Jagll),i})b53\30w5m‘;ﬁ5ﬂdlﬁ|dﬁl}é9¢1&d&w@
SOABIS 6lad,Sog) p Sius (6 S paenad @A) 8 Cualal pie
Sl g jouiS (g3 pnly lajls (o5l (1S 4
oS a3 o Ui Sl slagsygls S s b 5l el
el loj S p i @jg> Cﬁ‘ P P &Il
ol il S0loolis Jlo colos slaio jl ygue g aldlio oo )il goi5
8 lmoncis A5 o aBly ooty 45, 59003 536 (5 S0 ]
S s 1y A8l Wilgs o g Juaio
Codgizms dallas oyl Job BB @SS j (S oJlocpe
30l By & iS5 Canlmojen Sy 0 s S ke
Ot pieog ol 2l 425 98 (A GBLS gy Cadgioe



\f*f).é’ QA,S.{L:{ YD)LA.\:S: ‘“ao)g.)

JUS AP RVRTY
sole Cogleor glacalas 1) 295 008 Colye Baiges
SIS lgieds € gyaren Caslyy ity il dlazdl o g)gls
1y aalllas oyl oyl i (Sluenl B 487315 00 jll (imgd ol
W3, S \lie L aby A)y8 3 068 panasd sl &) 4

g8 a8l ol golis 4y (oliod 5 gy ool ploxcl

Ewen ugd syl il 5l saliwl slial

2 e slalpl el ol ol /Jﬁ’.‘)is 5 OIS
Ul 05 5 Sy lpg 9o 0 Bro (egman A9a
5 e il g (gl oaudoalasl il el oauds sl (e
).L..u ul....,.f...cajs el.i:l/a O ‘51!_’>|J.c Slosciue u,ul...u‘ »
ASJG& B Lb)‘).sl U"‘ Lows o] oS w)yo] ‘s.u)l.s uo‘ 9
s g dvodls Jolos g (5510,5 ighy (b Sy

R QL?M.SJ So4e p dlas

References

¢

Braun, D. (1998). The role of funding agencies in the
cognitive development of science. Research Policy,
27(8), 807-821.
https://doi.org/10.1016/S0048-7333(98)00092-4

Cooke, R. (1991). Experts in uncertainty: Opinion and
subjective probability in science. Oxford: Oxford
university press.

Cuhls, K. (2001). Foresight with Delphi surveys in Japan.
Technology Analysis & Strategic Management, 13(4),
555-569. https://doi.org/10.1080/09537320127287

Cuhls,K.(2003). Fromforecastingto foresightprocesses-new
participative foresight activities in Germany. Journal
of Forecasting, 22(2-3), 93-111.
https://doi.org/10.1002/for.848

Dosi, G., & Nelson, R. R. (2010). Technical change and
industrial dynamics as evolutionary processes.
Handbook of the Economics of Innovation, 1,51-127.
https://doi.org/10.1016/S0169-7218(10)01003-8

Edquist, C. (2010). Systems of innovation perspectives
and challenges. Afiican Journal of Science,
Technology, Innovation and Development, 2(3),
14-45.
https://doi.org/10.1093/0xfordhb/9780199286805

S el

lpisas 019;@ Ly o8y JolS 8 ) Lo pis asgnl> ol o
A3 o s o (6t 3, 5 ol s aS pdg0

3300y b 8 Bpo (ol 33 )5l g ol JyeSs ills
8y 1 a8l (ooles g (b ¢ sloin] LBl > aty ) 4l e

by il cpl 4 (bl 538 o 5 ail)glis g ol o],S050

ol 4155013513, 4365y i 3l 5l 31
Sladize) & 429 9 (Silupmrancd 018 & (Bly Jlail ©)50
dUa.'& u..‘.mlf dl).g ).s‘},o d)‘)’gl & JJ.‘93LSA cuclo.’»}l 9 d-’l-?(”
5 ple drwgl Nadda Colia g laypseuad porudl iolj8l ¢ sl
slasygld S5 ,5 b)) (Hafezi, 2021) 39 s (gyqls
2 W Bl o oo oleisis s ol
OXooliaS g (wiiSly (glapuonas jl1y JiSCuluw &S 0S| 0 oy
FRRVY og.\ (35T 4B Ggw )9.’>uo..\...:] 9 )delﬁlfi ol 4

SyeS yia > aSh cils a5 ¢ )Sooan] S canl ] p ke
255 113 )98 59l 5 ple

.003.0007

Flanagan, K., Uyarra, E., & Laranja, M. (2011).
Reconceptualising the ‘policy mix’for innovation.
Research Policy, 40(5), 702-713.
https://doi.org/10.1016/j.respol.2011.02.005

Geels, F. W. (2004). From sectoral systems of innovation
to socio-technical systems: Insights about dynamics
and change from sociology and institutional theory.
Research Policy, 33(6-7), 897-920.
https://doi.org/10.1016/j.respol.2004.01.015

Georghiou, L., & Keenan, M. (2006). Evaluation of
national foresight activities: Assessing rationale,
process and impact. Technological Forecasting and
Social Change, 73(7), 761-777.
https://doi.org/10.1016/j.techfore.2005.08.003

Georghiou, L., & Keenan, M. (2008). 16. Evaluation and
Impact of Foresight. In L. Georghiou (Ed.), The
Handbook of technology foresight: Concepts and
practice. Cheltenham: Edward Elgar Publishing.

Hafezi, R. (2021). Foresight, and science, technology and
innovation policy. Rahyaft, 31(3), 123-128. (Persian)
https://doi.org/10.22034/rahyaft.2022.13945

Hafezi, R., Malekifar, S., & Akhavan, A. (2018). Analyzing

www.rahyaft.nrisp.ac.ir


https://doi.org/10.1016/S0048-7333(98)00092-4
https://doi.org/10.1080/09537320127287
https://doi.org/10.1002/for.848
https://doi.org/10.1016/S0169-7218(10)01003-8
https://doi.org/10.1093/oxfordhb/9780199286805.003.0007
https://doi.org/10.1093/oxfordhb/9780199286805.003.0007
https://doi.org/10.1016/j.respol.2011.02.005
https://doi.org/10.1016/j.respol.2004.01.015
https://doi.org/10.1016/j.techfore.2005.08.003
https://doi.org/10.22034/rahyaft.2022.13945

www.rahyaft.nrisp.ac.ir

Iran’s science and technology foresight programs:
Recommendations for further practices. foresight,
20(3), 312-331.
https://doi.org/10.1108/FS-10-2017-0064

Hafezi, R., Wood, D. A., Alipour, M., & Taghikhah, F. R.
(2023). Water-power scenarios to 2033: A mixed
model. Environmental Science & Policy,148,103555.
https://doi.org/10.1016/j.envsci.2023.103555

Kousari, S., & Sadat Rahmati, F. (2019). Future-Oriented
Researches and Its Roles in STI Policy Making.
Journal of Science and Technology Policy, 12(2),
103-118. (Persian)

Linstone, H. A., & Turoff, M. (1975). The Delphi method
(Vol. 1975). Reading, MA: Addison-Wesley.

Lundvall, B. A. (1992). National systems of innovation:
Towards a theory of innovation and interactive
learning. London: Anthem Press.

Manyika, J., Chui, M., Bughin, J., Dobbs, R., Bisson, P., &
Marrs, A. (2013). Disruptive technologies: Advances
that will transform life, business, and the global
economy. San Francisco: McKinsey Global Institute.

Mazzucato, M. (2018). Mission-oriented innovation
policies: Challenges and opportunities. Industrial
and Corporate Change, 27(5), 803-815.
https://doi.org/10.1093/icc/dty034

Miles, 1. (2010). The development of technology foresight:
A review. Technological Forecasting and Social
Change, 77(9), 1448-1456.
https://doi.org/10.1016/j.techfore.2010.07.016

Nonaka, 1. (2009). The knowledge-creating company. In
T. Siesfeld, J. Cefola, D. Neef (Eds.), The economic
impact of knowledge (pp. 175-187). Abingdon:
Routledge.

Polanyi, M. (2009). The tacit dimension. In L. Prusak
(Ed.), Knowledge in organisations (pp. 135-146).
Abingdon: Routledge.

Popper, R. (2008a). Foresight methodology. In L. Georghiou,
J. C. Harper, M. Keenan, I. Miles, R. Popper (Eds.),
The handbook of technology foresight: Concepts and
Practice (pp. 44-88). Cheltenham: Edward Elgar
Publishing

Popper, R. (2008b). How are foresight methods
selected? Foresight, 10(6), 62-89.
https://doi.org/10.1108/14636680810918586

Roco, M. C., & Bainbridge, W. S. (2002). Converging
technologies for improving human performance:
Integrating from the nanoscale. Journal of
Nanoparticle Research, 4(4), 281-295.
https://doi.org/10.1023/A:1021152023349

Rowe, G., & Wright, G. (1999). The Delphi technique as
a forecasting tool: Issues and analysis. International
Journal of Forecasting, 15(4), 353-375.
https://doi.org/10.1016/S0169-2070(99)00018-7

Saltelli, A., Bammer, G., Bruno, 1., Charters, E., Di Fiore,
M., Didier, E., ... Mayo, D. (2020). Five ways to
ensure that models serve society: A manifesto. Nature,
582(7813), 482-484.
https://doi.org/10.1038/d41586-020-01812-9

Soete, L., & Freeman, C. (2012). The economics of
industrial innovation. Abingdon: Routledge.
https://doi.org/10.4324/9780203357637

Stirling, A. (2003). Risk, uncertainty and precaution: Some
instrumental implications from the social sciences.
In Negotiating environmental change. Edward Elgar
Publishing.
https://doi.org/10.4337/9781843765653.00008

Stirling, A. (2008). “Opening up” and “closing down”
power, participation, and pluralism in the social
appraisal of technology. Science, Technology, &
Human Values, 33(2), 262-294.
https://doi.org/10.1177/0162243907311265

Tversky, A., & Kahneman, D. (1974). Judgment under
Uncertainty: HeuristicsandBiases: Biasesinjudgments
reveal some heuristics of thinking under uncertainty.
Science, 185(4157), 1124-1131.
https://doi.org/10.1126/science.185.4157.1124

Tversky, A., Kahneman, D., & Slovic, P. (1982). Judgment
under uncertainty: Heuristics and biases. Science,
185(4157), 1124-1131.

Van Asselt, M. B. A., & Rotmans, J. (2002). Uncertainty
in integrated assessment modelling. Climatic
Change, 54(1), 75-105.
https://doi.org/10.1023/A:1015783803445

Walker, W. E., Lempert, R. J,, & Kwakkel, J. H.
(2013). Deep uncertainty. In S. I Gass, M. C. Fu
(Eds.), Encyclopedia of operations research and
management science (pp. 395-402). Berlin: Springer.

460000


https://doi.org/10.1108/FS-10-2017-0064
https://doi.org/10.1016/j.envsci.2023.103555
https://doi.org/10.1093/icc/dty034
https://doi.org/10.1016/j.techfore.2010.07.016
https://www.taylorfrancis.com/search?contributorName=Laurence Prusak&contributorRole=author&redirectFromPDP=true&context=ubx
https://doi.org/10.1108/14636680810918586
https://doi.org/10.1023/A:1021152023349
https://doi.org/10.1016/S0169-2070(99)00018-7
https://doi.org/10.1038/d41586-020-01812-9
https://doi.org/10.4324/9780203357637
https://doi.org/10.4337/9781843765653.00008
https://doi.org/10.1177/0162243907311265
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1023/A:1015783803445

\f'0f').§ QA@L& Yb)Lofb ‘uab)g.b

B> Lo,
55 S S 5 S04 120529 AT b 35 e o B pte Ll )3 (6l i 5 mgort]
(s e slosl b (lapllss > (¢ pSpuenad J Sluidy <l

) Juaillyl

3 550 S canbos o 55 gy slanjgo ol iy i S 3 55 sits 575 s
58 (s Siotal g (55 (6 )i sl L Laiyo gy (slmons 0 ol ol (smgfioatl g (5 Cstol s gl
o i oS i

S e 53l el

oIS.tings 0 (1Sl gl St g oSl 1 55058 g ol (IS sl 1) li S ladio Jruaedp 6
o] e 5 6)gl5 5 6398 Canslos 52 b )3 St et o2l (g )9l 5 ol (ool ol
S o llad Silimgy i ol lid

www.rahyaft.nrisp.ac.ir



