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Abstract

Purpose: In today’s rapidly evolving global landscape, effectivly evaluating and
monitoring research and technology capabilities is crucial for fostering innovation,
economic growth, and competitiveness. This study aims to comprehensively ana-
lyze and compare of science, technology, and innovation (STI) evaluation indica-
tors across three distinct national contexts: Iran, Australia, and New Zealand. By
developing a robust thematic framework, the research provides actionable insights
and recommendations for policymakers seeking to strengthen their research and
innovation ecosystems. Aligning evaluation methods with global standards is of
paramount importance, particularly as nations increasingly compete in the global
knowledge economy. Australia and New Zealand were selected as benchmarks due
to their leadership in STI evaluation practices. This choice enables a nuanced un-
derstanding of how different national contexts shape STI policies and outcomes.
Through this comparative approach, the study highlights best practices and contex-
tual adaptations that can inform global policymaking.

Methodology: This study employs a systematic and qualitative methodology to
compare science, technology, and innovation (STI) evaluation indicators in Iran,
Australia, and New Zealand. Data collection involved library research, document
reviews, and analysis of governmental and institutional reports. A total of 445 indi-
cators were identified and categorized into six thematic groups: (1) scientific publi-
cations, (2) human capital, (3) technology, (4) budget, (5) institutional environment,
and (6) innovation. These categories include various subcategories, such as R&D
expenditure, education funding, venture capital investment, patents, and technology
transfer, offering a multidimensional perspective on STI evaluation. A thematic
analysis was conducted to identify patterns, strengths, and weaknesses within each
national system, ensuring a robust comparative framework. By intergrating on both
qualitative and quantitative metrics, this methodology highlights the importance of
aligning evaluation systems with global best practices while considering local con-
texts. Furthermore, the study adopts an interdisciplinary approach, incorporating
insights from science policy, economics, and innovation studies to enrich the com-
parative analysis.

Findings: The findings reveal significant differences in the prioritization and im-
plementation of STI evaluation indicators across the three countries. In Iran, the
focus is primarily on scientific productivity and human capital development, em-
phasizing national research outputs and workforce expansion. In contrast, Australia
and New Zealand prioritize technology commercialization, venture capital invest-
ment, and international collaborations, reflecting their advanced innovation ecosys-
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tems and integration into the global markets. The indicators were systematically
classified into six overarching categories, with subcategories providing insights into
R&D funding, innovative business environments, and knowledge transfer mecha-
nisms. For example, the technology category includes measures such as patents,
industrial designs, and trademarks, while the human capital category examines met-
rics related to researchers, students, and workforce development. Through thematic
analysis, this study identifies both shared practices and unique strategies in the STI
evaluation frameworks of each country. Iran's Science, Technology, and Innovation
(STI) evaluation framework demonstrates notable strengths in fostering national
research initiatives; however, it faces challenges in integrating these efforts with
broader innovation policies. In contrast, the systems of Australia and New Zealand
employ a balanced approach, intergrating quantitative metrics with qualitative as-
sessments to comprehensively capture STI activities. The differences among the
three countries underscore the influence of governance models, funding structures,
and regional priorities on shaping STI evaluation outcomes. This analysis highlights
the role of contextual factors—such as economic priorities, governance frame-
works, and cultural norms— in shaping the design and effectiveness of STI evalua-
tion systems.

Conclusion: This study contributes a significantly to the field of STI evaluation
by providing a comprehensive comparative analysis of three distinct national con-
texts. The findings highligh the importance of aligning evaluation frameworks with
international standards while also adapting them to local needs and priorities. For
policymakers, the study offers a roadmap to foster dynamic innovation ecosystems,
optimize resource allocation, and enhance global competitiveness. It also under-
scores the need for flexible evaluation systems capable of adapting to emerging
technologies, shifting priorities, and new trends. Furthermore, the research identi-
fies gaps in existing systems and proposes targeted strategies to improve the effi-
ciency and impact of STI initiatives across diverse contexts. The thematic frame-
work developed in the study serves as a valuable tool for other countries seeking to
assess and strengthen their Science, Technology, and Innovation (STI) evaluation
systems. It emphasizes the importance of balancing quantitative indicators, such as
publication outputs and patents, and qualitative measures, such as collaboration
quality. Ultimately, accurately assessing and strategically enhancing STI capabili-
ties is critical for maintaining a competitive edge in the global knowledge economy.
This research offers practical insights for nations seeking to align innovation poli-
cies with global standards while promoting sustainable development and long-term
economic resilience. By providing a dynamic and adaptable evaluation framework,
this study not only advances academic discourse in science, technology, and inno-
vation (STI) evaluation but also offers practical guidance for practitioners and poli-
cymakers around the globe. The findings highlight the importance of robust evalua-
tion systems in driving innovation and ensuring that research efforts translate into
meaningful societal and economic outcomes. They also underscore the potential to
scale successful practices across different regions while addressing context-specific
challenges. As global challenges continue to evolve, this study emphasizes the ne-
cessity for continuous refinement and innovation in Science, Technology, and In-
novation (STI) evaluation practices to meet the demands of an increasingly inter-
connected world.

Keywords: Science, Technology and Innovation, Comparative analysis, Iran,
Australia, New Zealand, Evaluation indicators.
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3. Global Innovation Index (GII)
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1. Business Expenditure on Research and Development (BERD)

2 . Higher Education Expenditure on Research and Development (HERD)
3. Gross Domestic Expenditure on Research and Development (GERD)
4 . Australian Public Service Innovation Action Plan

0¢

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

B r_l:« L;.LW.J Léﬁj:" JW\ ‘LSJJT)‘ 6&6}&@ ‘wﬁI)ls B LSJJT)‘ ‘QK'I?-}AI&‘J ‘Ql)jﬂT&‘J B Qlﬁ_}a&;b
Australia’s Office of the Chief Scientist, 2014; ) i lx ¢l Sale v 5 O Sty (g sl

Australia’s Department of Industry, Innovation, and Science, 2017; OECD, 2023; Australia’s
(Department of Industry, Science and Resources, 2022

i j9s )3 69795 9 69U (ale (lij)l -
Ol 5 LBl 4 Do g5 6l 5 oS ol IV S o Sae A3 a8 (Sosl 5 5 (6ol e Slletr
mlho 4 (S s Sl slasl G 51 IS 5o a8 (golatl (g5 ann 5 ok ple ol 5 Sler U,
ol S (OECD, 2016) el asrlpe pla 2l L L 250 L ledst 5 A5 5 s oLl 4 4l
crb e Sas St ) e sl (OECD, 2023) ool a5 5 Guioss 53 o bod 1S e s (S
Ay LS Hsws 5 oS el 5T o~ o PPN Pt Gk ol sl e S
5T 03,5 il 55 BAs LSS anm s 5 Giios slada S = (OECD, 2016) 58 s me ) iS5
QF&JY((Q@YS Gl Ale SLISl ol 055 53 o sl SO Jtls Ll a5 do s ) Sl e w
slaas ;asas opl (Callaghan Innovation, 2022) das s 415l b, ses a0 1) Cledst 5 anwss 5 s
st IS e p o a5 (sl Sge Jemels G e SL1 OBV (515 b S S 5SS,
OLEVE (65155 el &im3 3 s Gilaal s 31l o 3L ame 5 5 65515 5 T laul 51 ool
ke 054 o sde asae ol (OECD, 2016) col Jlo a8 sladal 5 Jlo (slopllss 5 5luosle
Olem i ol R0 00y 5 oK gy 538l 2l (s 3,8 o ste wni g 5 G o ses Sl s
2L lasslas Wdlocpll s OF 53 Ol o 1y ot Lallil w5 4 ale LIS (658 S 5 503
5 il Ly el ile L (pmeas (OECD, 2016) Gl 5 g o3l Olomos o soe sla ias
3 S5 (e Sl 3 Dl ST 4 s U sladlin a sy Slass 3o sbml sl ol b
Sl lSer C s o A (el o s (OECD, 2016) ol atlbanw g 154 55 (s3lal A
Sler slaglsan 3 5,208 Gl Mol sl sadsdos 5l 5wl iy sla)siS L ale
sl slaas s Lol Glay e 538 onl b5l sla il 8 4l (OECD, 2023) <ol o3 S osliza
(AL 5 sl e VL 5 S a5 5 G 3 Sl 538 ausa Sl Ll Le STI
kS 5okl (sl B Sl Ken «ole (g0 Mallim 5 b ke o Kan iy ke (IS e s
5 Ol ils 5 Ol el il (O Sttt 5 e Sl e o gl ) o glaaly  ( de

.(New Zealand’s Minster of Business, Innovation, and Employment, 2021) oK yT sl

by 3y oaslis g,
OV = [ TR NV DY P DL S [ W PRI O YN SR
U"‘i‘ 6[._&0:\: sl o.)»._&rl.)u\ L;\‘ubul:S Sllze J&J “ laosls ngjib; U‘i’ﬁ) Jb_:)l U‘.""Aﬁ}:’. U‘i‘ cdb-u.:.o):

1. Innovative New Zealand
2 . The Business Growth Agenda
3. Callaghan Innovation

00



Jijj}é}%.“}.n\‘b‘ﬂ‘szzh:QL&AZ&)}T}S}&)}QLVJ& db)él.ayl&

3 W) a5 gla, 528 5 01l 53 ST LLsol laatls 5 (o520 50 slaes s S Llle & s
s 33> Sl SIS s galisl Aallle o b 5l 55,8 e 5l AS sla i s da o (W58
Sy iS sl ay o i 53 Cudsdme s 4 anlllas ol 5o STyl L e 6)}1@# oS slapis
Ol SO ol 255 LOTSTI b3l sla estls o550 glaos s> 5,053 Sl Sledbl ) 0350
S SS bt (s (03 Ml o g b e el (e 3 e LIS 0 £ b s (el Sl il SO S
aly A3l Al sy 15 5 aS ol gl 4 s (S ety O 0 ol edls)s il
o3l Sl ooy ol 3,8 eslinal Cilisie 5 sel (gl s Sosline (6 15 glac gyl 55 Ol e Of 51 5 s
s o030 o s s 51 4 Ktes o5 5e 5 ol sl sST1 s 4 018 o 4 55 s
Jlos caa 31 5 Ul O ST U550 sla el ol ys a.,\.\i:Lg)jTJ; laesls o (gl 5 oslinuls g
dlaesls 3hadsl slaus sbub alaesls 5 Se Slesb Jeld a5l 5 esdse Jdoo Aol bl o 50 50
Braun & ) el (e 550 51 slg JiulS € 5 (e g 50 LIB s 3ol GBS (iles e 5 gz

(Clarke, 2006

B )9S (L))l SLgSUl )3 STI (L)l b Jousi po S YEALD . a9 g ot i 3y & Ewly
T o35 (335925 9 Wl piawl) Aamngilidl AiBldnangs

o L s lbulS aallas Gy b 5l b, 5iS STE byl la et ls s Oly a3 4l il
2 STl gl oL Sle b 40 IS S el oy hieas .l s plulis a5l (55158 5 sl
Syt GAS s 250 LS 53 ST Lol laatls 255 50 sse) s 0 (o 3550 (Lo 558
AlAl LM}N Ls\j—’ (\ JJJ}) Sl alionls U"aL“a:‘}‘ (|=1n B LA)‘).:S Lf“':li\ rL: dj‘ k_ﬁj.>- =X )X 1A |)
Sl S eSS Slespe SOl plalis o Lesas o ol ool Wil 538 gl o s g0 55 5m e &
S o o 3 | ikisen (sl 558y aglie OIS

G EPS3e o9 Lo )gains’ )

(IIAL)R&D Ll &l
(NA2) ol Liass

(NA3) e 5o il

(A4 0L mtils 5 Ol 5l s

(IAB) 5,5t 5 ole Sl g3, izl
MAB) e oV 5 S

(MAT) s slag b

(A8) e iS5 lae!

(MA) Madliye 5 o sade o San
(NA10) ¢l 21 e slaaily

ol \

07

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

o390 $ a8 STI b5, gla jasls o sd 90 slae) g (5,1 084S ) J g anlsf

GBI E9ub9e sldojgn

Ly yguins”

)

(IALL) 5l (Dl

«(MAL12) gslugsls 5 gste Jlaxl
(11A13) =l psls

(MAL4) iass S1e 5 bellinss daedSings
(NAL5) IS s S Lo

(NAL6) R&D 5 (1l a5 5.5 aujn
(MALT) 5580 55 ol 08wl 53 5 ausa
(NAL8) iass 53 ol ale w555 g5
(IAL9) 51,5 5 6,505

(A20) ¢ ,51 5 slags,IKan

(NA21) Loke 5550,

(1A22) ale o,

(MA23) (5,565 5 oo S 5 i 51
(A24) i Jos s IS abe o

(IA25) ol 5ls 5 555 slaelSy
AIAL) e s 5 Lzl

AIA2) Lole 5550,

(AIA3) Lol oo 5 S

(AIAL) slugoles 5 5,5k Ll
(AIAB) ¢l 1 b slasils

(AIAB) (s, wdle

AIAT) o slap b

(AIAB) (5 sla g, Kan

(AIAY) R&D 5 o)1l asle pon 5 55 4y jn
(AIAL0) 13501 zils 5 OL gl
(AIALL) & 5al 2l

(AIAL2) o 31,5 5 55

(AIAL3) 55 o Kan

(AIALA) s 5k 5 e SLdl 5 0 Jbzil
(AIAL5) ol Koays,

(AIALB) iy s (5,105 asle

Ol sl

Wl

ov



Aij)'}é}lé‘}w\‘b‘ﬂ‘sz.:h:QL&AZ&)}T}S}&)}Q&VJ& db)él.ayl&

o390 $ a8 STI b5, gla jasls o sd 90 slae) g (5,1 084S ) J g anlsf

G E9S90 Lo o )gaiss’ )

(NIAL) R&D 3 (5,108 el 55,8 ay5a
(NIA2) de cNGe 5 s
(NIA3) . 5155 5 o4l 5
(NIA4) 0, bt )18 4l e
(NIAS) i 5 o ol (slags s Ken
(NIAB) ol (5550 4

(NIAT) o555 slogs Kan W5 T
(NIAB) e iS5 Lzl
(NIA9) ¢l 2l b slaaily
(NIA10)R&D Ll ale
(NIALL) ol Kiass
(NIAL2) 0L gmtils 5 013 sl s
(NIA13) & 4ol 2l

=293 I LS L STI (L)1 L doss pe S YRALD Ylgi e i3Sy .Y J3 9 w3 43 Tl
£3)5 &Ll Ghe mhouaw ) STI (L)1 Sl 0 Se9sd90

2 s 250 S siS ST L5l sl yasle (o 5 50 sbaes s> 51 (6 20 p sl 03la DL ) skataes

Ll ol o5 Glaes s LB 53 (LSS 3l Bl Sl ey ler 28 2550 Slre) e Ol s

sl a.L.ALS.L\J‘C.V\:J Y d}.\? Q)_}-J‘b

\AJ‘,.’;S STI dil._!})‘ ‘_;Uhu.a}l.‘b éoﬂ‘ dﬁﬂ_,ﬁ ‘_;UMJ'? C‘ﬁ.ﬂ‘ Y J}J?

s OB GEgbge slojga Sl egidge sWhejes i)
(11A16); (AIA9); (NIAL) R&D s 18 wls e 555 4y 3n
(11A17) il 3 Gl 3 S wue 5 6k e Il b \
(11A24); (AIA16); (NIA4) ks I al e S al w5 sl
(11A18) S5 3 S8l 55 S wy e
(||A]_4) ﬁ}}.ﬁ ;\fjuo.li:..aj}.; a&o&lﬁ}}:
tv.k.‘« h?u 9 LAJL@.;
(11A23) Soskd 5 e sl 5 A S . . A
Sy 5 sosle
(I1A15) S Lo
(I1A25) Ol sls 5 sl 5 lael&,
(11A13) ol sl o )
P ; Sk, 5 osl s ¥
(11A19); (AIA12); (NIA3) S ALE 5 ol
(11A20); (AIA13); (NIA7) Soslp slag,Ken

oA

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

L&)_,JS STI gﬁ‘i))‘ duu.a’\.& u.LJ‘ jy}c 6\.&0)‘,’- C‘fd.w‘ Y JJ.\:- aalsl

ed GE)8 Egbge slhojga Lol egidge slhejes )
(11A12); (AIA4) Sl 5 sk Jlsl

(11A10); (AIA5); (NIA9) gl o sladily

(AIAT) s slag b Sk ¢
(11A11); (AIAS) ol W

(AIA8) Soskd sl Ken

(11A8); (AIAL); (NIAS) ke CiS 5 Ll

(11A21); (AIA2); (NIAB) s Sose e

(1A7) s sk 3 ke ol ,
(11A6); (AIA3); (NIA2) sobe SV 5 S oAl aslil

(11A22) eke DL

(11A9); (NIA5) el 5 o ode slaSen

(I1A5); (AIA14) Soskd 5 oo Sldl (g5 0 Jldl

(11A2); (AIA15); (NIA11) ol ,<~w oo e

(1A4); (AIA10); (NIA12) O szedils 5 Ol ol 23l 1

(I1A3); (AIALL); (NIA13)
(I1AL); (NIA10)

R&D Ll ale

Sosls 5 sosbs

w2l ann 5 ST LUl gl ) S o550 sl

Al
s _
R pol i

g f s A o

QAU g anle ) dajs sk e w1 IS

(82315 5 603 phe b5 salgtn Dzl N JSS

04




.\;Sj}:s,w,:muolﬁluaxla:wuaxzd,}Tjsjé)}u‘rbdgj)|duuasu

i oS ol et la 880 0 oyl LaoT 4 aidips 5 Wl Ol sl il s oS bl sl astls
Y IS s s Lol Lk IS e sl asls Sl s doys idd anilG ) S s e Slib

ol sl Z030s dl...;.:

Vo gpaced; s nly

3 gl il by sty
v -Jn')‘

R T
T2

18 Nls Sl

AR

Fdse ool Db 3K p glaasle il Aoy Y K

Yo) iy aslil 5 ede SLLLL o5b5e did 4 Flate b 2t L Sl 3 o) o il F S Golles
A) sl Sale w5 STI JLs sl Ol 5 (o3 YY) (sl 55 5 gl orhe St Lo s e (s
¥) sl 5 sosls oo b 5 baolg o050 b @ Glats L et s Sl 3 Ao ys o S ol (Ao
Wl Ol pl oy 525 dan ol (o ys VV) (6 pducols, 5 gl O3l 5 (Mo 3 Q) (65l ae (Ao s
Sl el sl ale OVl 5 S o550 il 5o o5 il aslil 5 ol DLzl Loe s 550 5
Ll LSJJS.:A 39 C}&A
OIS aclibl 9 sele LI €8 (Segid90 wlinb layedlb Julxs —

O 1) iy aslil 5 ale lLisl o3 ssd 00 Slib & by e slaaxle Jlsl b dops ¥ S
.J@bdo

£Y) ke (g0 g0 4k 53 il aslil 5 ale SLLEDl 4 bg e gbaarls o zin X S Wl
Wl (o331 8) Ml s e ek lagslen OT3lm 5 (Ao s Y8) ke Vlis 5 S s (Ao s
A5 5 sy ea3ly o ST 51 30 05 e [ dlshe nle 5 (A3 £Y) ke (50,0 slaatla Lol
03 ke oo e sl slae Olgea Ll b Li 5 ollasl el Liesh s ARSI Sl g jo Rl
Loy s iS a5 jete air cnl s DS sk 2biol s e el slaplss 1 (ol 5 Lpd e 43S a0

6))0;@.3 L;Laupl.;u :Ujf J;J‘leﬁéjjoﬁ.’bilmbjé 69},&./:}.).1.«.:.& LSUAJ&UQ\].;‘}JJ)” ‘Lﬂj‘f"”‘

T

cégomev 317 clopne MIT/ ©6C0 ||/ arorlo |/ Pnd € qiem0 2.3\ (FEY (1) H6emOgoy syelemz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

IO o PRGN

L TR pen

e agale g 3 Jl32t

T ode sy

T Pl sar b

.U:JL: uL&l,wJ.col,L::slq Jaﬁ}a ff e Qu.-]a dl.&dﬁa'u .\'J&i

ot 555 31 S A Ui 53l 53 ol Al 5 ol S e el
Vb e e 5 g seme 3 b S8 4 STEM (slaos s> wllizl 5y asys ) 3 ) sole Sose 0
s a5 s Wil sla 528 oS das e 0LE ol .l (Ll (slacssSan sl sbizal Ly SLs) Ao
3 Olmean ale (oo g K3 G S Gloiny s Mallom sl Sen 5 hasn 65
Sl siS sl g5 eSS a5 Wl s iass sl jarass 5 ardg el s Lol sl el
Sl 5 o hiets 8l STEM (clnosy o LS 5 Aoy ) 5l g il oo st
el 1 5t slasle B S e a8 OIS el s s sl ol S o esbizad LWy (slagsSan
(o3 Y2) (VL dem s il anils oS slatas sy sl aoms sl (6,25 AST 5 1S Slniy
5 LaclS il als oLl JK ) e Coanl s 4 15 e Lol Ve 5 LS | L e slaan L
3 ke glaad ) s s Gl 5 e sn laasl Ll ) age U Olypeas 55 b 25 YL
L] a5l sl Aot sl sbgl alar sl o sbacd b sss b Ol o gt o a5 S ks
b S SaS Sl OIS b 4y a5 o Wa ol cpl o5 (g i AST Ml Slasll S¥oes 3 ole
L b e sla el (Ao s 16) 28 T dsys S (500l Ml e 53 Ul ol 35 )
oS 53 sline 35800 gl bl L Lo sl 51 30 Wlsi e Madlin 5 o ale (slags (San
Sl st (Shs0 g s3Il ol Sae (s o antlld L)l Hlis a5 J 55 a6 5 Kaa L andlles ) 50
) s Slaal 5l S S S 5508 S Ol syt 3l o3I L O35 s baana) & 3 65
el eals 15 ohlanl 5 olSes glaslas o b Sl Sler ele anelr Lo oSl 2ilS Al
A8 S8 0T Sl 2 de ale (21 53 a5 50 g 035 w0 L5 oo (ol sla o lSan gla e Ls
s el v e | Sler ale analr L plosl (gl 01l Sla 200 el 5lSen sla ol il 2 05351

W



uj}g,u\,:muolﬁluleaswuaxzé,}T};,L;)}u;‘rlpdgj,|duuasu

£) misn slmeis m &l S omly doss il (Mo yn V0 ede iS5 Ll OF5lan 5 (A3 0) el
ol K inssy Slaeis 45 il e ples K155 e (s Vo) Lale oS 5 Lol slapanls 5 (Ao
3 Pedizmy oede kS 5 lael (Sl Gos Sl s 4B S s b s 2 s Lasa s Olsen
sl DL ity D) 81 sl el (sl atls (555 55 03 Jlomally A2 s, LB ST, ol S
el e Sl L s 4 Gl e () Jles wilge e 5 la ey U

STI sl aylo pan 1529 egibyo alish sl yod b Julos -

el edosls gL £ IS5 s ST Sl alojw s by o o3 o500 Dlab slajastls Slol 5 Ao s

ode A g ol P
¥ e

WAL, JOW Al ayle e

W e

STI @L.J‘ Qbﬂqkﬁf 6.9)5 SEyPP ;;Lé,b (5“&;)""“‘:"1‘}‘“:’

OIS im sy (A3 Vo) w5 Gl Ll gl jur (Ao 33 1Y) Ol gl 5 013 5aT 200 & S5 Gollae

an 3 O s iils 5 Ol sl 2sils sla ot ls des la e ls S i Cp At L1 5 4 (A2 YY)
Wi 5 Wl (slas 528 ST Ol gl 355 53 ol lss 5 5 (53L5 3da 5 g5 3 s o) se Slas52S
e gl el 5 5 (O SLS leass blis 53 STEM (slaans ) 0L smiils pbcdy glo ol S5 »
ol 0L gmiils Gl 6y S 8 .Sl (O SU S o bl s STEM slaazs; js ol 0Ll
Al JLS (8 5 S o 1) 55 sy s b B S o SS e 3iS pl 4 STEM clbaans; 5o
Sl glo s sl ot L ol 4 S5 a5 50 208 Ol 5538 55 05Lal5) 50 Dile g g L5 diee 0
SLay 58 Lo Ol A3 55 5 (6015 30 5 6 55 5 (e 3550 LU 528 Bed 55 5 an s 5 Golos
oot an 5 Gt Sl 4 ) 5 S (S50 Sl SRS s A3 5 WLzl O (g fadlann 5
SISl e 3Ll Aty 5 6515 3 ety Slp 355 dms 5 Gl S sl 3 Ol Il das o
L et 5 Wil ol ok ann i 5 Gl Sl S, Sl L s 0T 05330555 ST & e 45 S e

S0 g 5 G Gla Il 3 1y s S (g Sl (6t S 05 eddaE s b etenw S

Y

cégomev 317 clopne MIT/ ©6C0 ||/ arorlo |/ Pnd € qiem0 2.3\ (FEY (1) H6emOgoy syelemz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

5 amies Sl Glo o gla ot la (a0 5 Wl tal 53 ol o pasle ol xi S a8 s0as0lEs «5 65 S
S Ogehee 4 Sl 4 O Sassy 3l W) 00 S 4 s2ashy 5 s sel ISl 55 Jled &) oty an s
Sl Sl la et ls Wl 5 e (s (o olSh) cilises la iy )3 0L Kiass (SAS|, 5 Coner
sy sl s a s ss 5 Ul Wile aliana 5 gla, 528 AL ey 50S Slagh b L))
Sl go 5 LaolSiils 3 o354 OLKEa 55 51 6 ,mh oS15 (S5l 5 e slaslatil 5 uST 5 bio ara L
Al A s

ot ld s Wil 5538 iy a5 O R s sl sla el i ys a5 LB OS5 S
el 4 Sl 5 am s ge Ko lay5iS g5 eSS el ol ol (Gledst) sleasl coli Jise s o Siass
315 01 sty allsb At 5 55 g 5 B g Dladst i 5 ol e et slaBl (1l a3
o9 5 6 5 S Jla iyl sl ettt e o 53 o3l s Ghask ool ST
Ol crl 86 Sledst i 53 0L RKiass oLl @l Miss &S 1) tenl e rl2ols 3 s Sledlbl
skl 51 80 Wlg e satla cpl a Ulzal 5 0l asle ola, 338 a8 s am g s (g 3 s
5 S30sliS Ale) 4yl sla i S5 6 AST el (Kae by 528l sl sline salasil slacy S
FSate oo OF i (5ol 5 sy Gla il & ol il axls (A 5) a5l sla i b (Odae
sz Sl (Rl sl S Ll s (g 28 O R sy oS15 A ss 5 WLl b anslie 3 Ol
=l S Ll e e glaslazal a3 (Sl s b el o Oliizes Sl Sl SLSRI G b )
5 (e y310) (g5ld 5 e Sl (g5, Jlnil IS Gl eamen 558 e Oy Jsb s la el
A b2t Sl g 208 13 5 4 (o3 1) O el 15

e sl Lol S Ll e (g ol ccmis) Cilizes sla iy 53 (555ld oo QLS plused
(S iy S L3500 5 Wl mal e alians 58 (lasladl il bay 508 55 ale Sludl (50 GlolE 5 enlinal
e bl SHU el S Sk oS il SIS 4 (65l 5 e b ke sla AE 53 | 0 B (g0
Gk 325 LS S g S s sl Jee SRS (S ol ale B (50 gl LB 5 Bl
STEM Olawsiie Lasli 59y Jds oes 4 il STEM a5 glasis 55 2l Olaass Odr
Lsosld 5 oo slaion 53 555 U e Jlndl 1608 Glacems Ol ol d= s 55l At s
Lolis 15 e sl (ol e o o 5 (555155 s 5 3l 4y Oty g5 6l Sl bl (ol ls
il sblis ;> STEM DLt gol iils sl ey il 5l el 3 1) (653l 5 e jale Ll (55,0 )
L2853 pale SIS (a5 5 ool 0855 2Ll 6l Gl e ls Ll o (13 ilad 558 (il
4S 15,13 STEM 0 asmudlf )5 1 (g iy Cod 3555 (553 i p0] (slaapllas b s 5 W1l 3L
S Ol sl I s il (ls o Se b (sl Gl gl s 0T ST Stz ol
T Sl SIS Ol 53 315 b s n sla astls (S5 ob 6505 55 05 5 3,13 (5,28 STEM 0 ol 23l
b el 5o bpatls ol 35 4 e L5 STEM lawas; 0L pmiils e 5 STEM 35 501
GO9S e D SEgd9e linb Julxs —

.w\oﬁob‘b;}uo J&JJ)&)}L@‘UL}:JA ‘_59].9 doj..pjﬁ C)u...l; LSLQUA"L:’L;’\}‘]QMJJ

v



o LT g e

BT s ok Glaaiy

S 4 by g 2 pgd g Dib Gl atli 0 IS5

5ol JUEl 5 (s O1) ol ol d slaaily y sl pastli cas o 0L23 0 IS5 Sledbl o & Solen
Alesls olianl s a1y (o5l e bs e sl ol 5l e o 55 & (Ao YY) (g5l
o sl 5 el tllal 6l o slaails el S a3 sl diile ool 2o (sla i
L Laol iass slacdles o il (olns 350l 5 sl ors 2 s des e oS 7y A Sle gl
S slaadly s gl b glacl s sliad A 50 5 Wl aal Aol alann 55 (gla ) 508 IS oo oSiae
Snn Sl 5l CBlim 58 slapllal 5 e a s Skl SasOlis & Wl (5t llasl ¢l 2]
OIS sl sl 2 PCT daalan o gl ) o slacal s 5 asls Ol AT poomen clad]
Ol A 0 41558 S 3 5l alem 5 S3luisoles LB slasosls olulis sl s et la ol Sl
Lol el sl 55 sl 5 €5l slaclbl gl OF Gua |5 S e asTs el o slapastls o) 5
St S 5 ailiancs 5 glaskasil o8 w55 5 Wil ol a8 alianns s (slay 538 b anglin 53 slasl oy
Jols i b pasla ol s (S3lacsbns 5 (655l JSl 4 bgs e sl pasls (555 isls 653 Sasy
S5 0lpl il (ol slags s 51 ol el 5 L sms slaslal et b sy lags San sl
Slas lS 5 Latassy oy SIS 035 5 sl 1y 355 Saadl Ll sls b pasla cnl 3550 53 (6 508 b
V) osld slag ) lan das o 0L 0 IS ledbl il osls 21531 cslasl o EESS Dsked (gl
o b lapat Ll Sl e 2S5 a0 (Ao V) (ol 0D 5 (Mo 55 0) axis slar b (s s
Ol 5 el S 5 50 45 (ol Sl b (sl Glag,Sen Llesls olaml st w545l
S S A Ol s 30 Sl S 1SS 3 0T e 3 e sme 5 b5 slapasls S dls by piS
AT O s Wil 5528 55 &8 codl PCT s o)t Ol e b S 2 gl 0 035 ol sla el
RGPS 9
Sl Sl (San 05 Gl DbLil 5 68 s St STL g0 5 Wl mal o) 50 5050
Sla et s Coly oo 3 Ol sl anils b pastls (ol (55 (520 AST (s Jals 5 Ml (55800

¢

cégomev 317 clopne MIT/ ©6C0 ||/ arorlo |/ Pnd € qiem0 2.3\ (FEY (1) H6emOgoy syelemz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

23 Oz ol S e sl (p e 5 e Gy Slagosld 4 e mes Gl Ul Olssa | sl s
Ol sl s 05 Ol o st L ol 5 55 Il ol (6 as by SRl bl 5 (e slaaly oy 585
o=l = b @\;,44.3&3( oA 53 slatl 4 DAl 7 s sl o Gla O Sl ey Olseas Sl
Ll ‘4_:.5J§)|J54_>.-_,$>)‘,,«M}ﬁjglﬁljsdwcjbébyuo;ﬁl Al ails ool ash b el
3 blE LS Sl o il 5 4 iy (505l L mlo Gy i LOT S a3 5 s 5L uohJ,;j@;;
A goed WOT (5lasl

6L 35 505 a8 ola, 008 gl (ol slasedle ddes 5 e slias dile (gl v..)Lc Sla el
Ll 55 503 Ol ) A ls )l e sl et ls G5 G AST o Sl ol Jslm 5 asbiana
el (Sro w565 sl sl i 4 2t OF sl |5 sls (65l oDl Glaastli (6 2aS
ST Qbe puw 9 STI e plio (£ 0 (94894 wlinb Sl yod b Julxi -

s e OLE 5 I8 e 5 ST Jle wlie o 95850 Slib sl antls bl s do s 1 IS

S

Pt e

Gl g
RAD, 61% 4 4 ox

23 @Sl 53,8 a5 (o3 W) wna s 5 G 53 (S le i 558 a0 A S ollas

SNl 5 s3T5 5 o518 e Jbo e sla oLt 5l g o 20 Sls o5 4 (o3 YA) hags
o=l Ol 53 VU ane 5 5 G 5 (IS b e 55 S ausa sla Ll F35 5 odas Lay i8S dan 5
53 SIS le o Jaal 53l b S o 5 s Ll o3 STy e (IS il 53 (g tdy i ol paxls
258 oLl il 4 (35S 5 3PS SL A8l b5 slacsosl sl s 55 0% sh e 5 el

Sl ol Ol sty amu g5 5 G o Lg)l.if«.lbﬁjbjs«;.l}a.lﬂjfg)gb:m\); J.S&AS&_’LP-&.‘);

1o



uj}g,g\,m‘olj_luleaswuaxzé,}T};,Ls)}w‘rbdgj,|duuasu

Slnosls 31 a5 28 ) OIS sl 355 n oolizel (g3l Ly 5 63l nins he a5l s
5 Wl ddldlpon S oo oslinal Jlaghy 5 gwie sla i Glule ol gl elils) e asli by Las
Sl mlon 5 00,8 (IS |y b iy slacssls 5 5)sliS (il dile IS (sla as 55
slaml 5 oladl Al 4 5 Al 50y L Skl o2 Bl o polatl baoj s ool w0 1) g 5 J6
LS S s glacs b
elaslns GDP ol ani s 5 G 53 o gt 5 5 Sdsn 5 S ape Ao b e paxls
3 ol a5 (Sl e (VL el s OlES 5 s La 528l 3 (OIS el (5l 5S
et S &l 5 (A5 0) 3550l 3 (oIS ale s 53,8 wysa S Dbl sl o 51
53 Sl e s iS5 STI Jle s slo sl 5l g (208 Sls a5 & (Ao )
33 2 Al L S ol L e pdse S Olnl s o (a5sel 55 s i pel CedkS 5 s Uil
53 a5 B Gla S mle o b 4 53 )50 Sl 5 00300 2550l slapllal Glls w350 5 Wl xal 58
a5y am Ol Ol sl st g lIS e s gla el e Jle 5 aagte  olinl 35 se] (Slao s>
Sl oSl (sLds Ol il 3 b Gla s 5 (3lal lag ;o0 & a5 Lol 4 S5 513
Glls 5528 55 a3l Cpllae a8 dilaie glay 528 pli b aslis 5o ol (S s e lagg IS b
Sl 5 sty Sl Gl il (ISl et s 5l 5 dtes 8 Tkl (sla g S
DD (6 b sl 4 5 oS e i Lol gl Waosls ol 31 OIS Gl S o elisied Lags 53
ol 03 st (IS e s il S e eslizad Jliaes Slasisld 5 oseae En e slags sl Aol

.s}.zdﬁwjg.ﬁ Ls_)jLJ QY}M Qb:h& d’i‘)’g‘ @LAQA‘JS@;%LSJLAZS\ MJML@,JM LG&))P-

STI loyzmo 9 O3S 523 92090 lish Slagodlbs Julx5 —

ST g al; e

LA <4

eIy
e e !

FY AN

ST b 5 balg 4 by o 25 b0 Dlab b asls AT

Ay

cégomev 317 clopne MIT/ ©6C0 ||/ arorlo |/ Pnd € qiem0 2.3\ (FEY (1) H6emOgoy syelemz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

i (o3 YY) LS semnS lasme 5 (Ao, W) gy 58100 5 LaouSCia gy daelSia sy o JSCs Gollas
Slntm o &0353 Ygoma Al 5 Wil s STH Lama 5 baslgs sl sl S g 20 Gl i 5
Sl Ol s Wiy 8 (o b a8 e 6 S ( Ml eddastlis 5 O ams b i
Sl 328 Ly aglie 53 O iy slaglSan 5 s o Ll il slatilhann s Tnd Slass, 55150
5 o mloe i o s QLS S bl S s 51 a5 Wl el 2 0330 il 3 50mn 05303 50
Al g aal S ALE 5 osls sl p dols asms 5 Lls GV a5, ostl g

S35l Bl oS ol w5513 skl by b 5 Hallon lag 25 2l o Ol 5 50nS o
) S Sls (o3 1 8) (605l 5 e glasS L 5 dd) 581 e e ol (IS Wl e
Lol as sl 5h5e (gusbd 5 ale SOL iz 50 5 Wlzal tizes STI L 5 Lol sla o s
SLacS,L Ol S o Jlnty ol mbo 3 oS 3 Lol bl 315 s bl o 2855 (Sbatu s
Al s 3Ll (slag ;o5 s 4 ol Sas LT Ml iz 5 50 bl o3 S bl (65
o) 2ls sy Slaise 5 Sl b e glaparli (b AST 04l das e OLE el cpiman
o oD ol esls 5 Il a1y s slacstla g a8 laair Ol oS das e OLE
3 L1 5 Ol a8 s e DL 0T ane 5 35 5 (s b (o S1n o s b o L
Beos sla ol o (6t AST A5 p0 5 Wl mal ol S ate 3550 oyt Ras i A o3
(Sl s Sl lac o b i o s G sewnS K galblely s ile al e 5ls S 5o S
Sl Sy Sl G5t Sl alem 5 8l JIS G0 O35 s o3 el (ol SUL Ol
s oo sl o3l SMass SIS S Glab o i
BrdenlB) 9 69198 5E23 SEgb9e wlinb Sy yoabb Julxi -

s 'y St

SRl 5 osls 4 by o p e Olib glaasls A JSS

%



i (o3 VA) Slyslo 5 (A3 YY) (65515 lagsulSan (Ao 01) i 3L 5 (5ol A s illas
Az (¢ ploculs; 5 gusl bl sl la Bl g op i Gbls 5 S
sl sl il a8 (o) £) Ol yuils sls el das e Ol A JSKS pioeon
(Sold Slasd iy Sl 5 Ol il Sl anm s 2 0Ll AST @ az bl 1 g decly 5 gosl
Ol iils LS 5 slas 5 Ol ptils (SlacS 1 sl diile Ol 2515 5 35 S 3 b o e gla el
oS Sl sla el 4 omen Ol pl dines (6 i 4 53 50 sk 5 e L) STe 5 LSOL ) it
IS aeos) as iy ol ol slo = Lile sl 58 e 4 Ly (g55ld 5 4 iy (ghsls Ol sls (5,
oo 3,05 (b a5 S s Dhsle JS S osld 5 e slacy Sl bl iy Dlsle g 5 (Sl
el (3 (65515 e ST 8 Sl A sOlS 6 1y 2 L 5 sl sla et la Ol ol
25 s Wl sl s Jlas glacS 12 doys 5 g5 4 oee gl sladils  slas wile LS s Ao
35 LOT oo fonlay dila) 32 a5 Glasler 51 (5ol gladamms 5 (558 Bl5T50 Sl s S R0 53
5 o AL das 5 s Gt o (LaelSiils s (e Lol b astls 5l (g Ses 28 b

Al S T ) ad Ll (65 5L8 Q\ﬁu«{bﬁfsdu;ﬂ o sa «llar 5 YL A, L slacs

S5 AT 9 Loy

B 5 e 5 sl 0555 s Wzl Ol pl 538 a5 ST L3l sla s ls awl o iass cpl 5
3V S s il (553l 8 SLls S 53 1 syl $olenin ol S Al b Clr S
Rl el Dslize (653l 5 oake Slaslitle b g8 A s 53 Gl LB, Sl eslinal dags T8 o 5 e
il glay 528 53 ST Ll gla pasld LG das o o3l Oliime 5 OIS Conliws 0 5 S5 5,
5 ol sl dan g gl sk opl s S oluli Lol s Gloplss o 15 aoals 5 Losls
Omtl el 03 S eslinal o555 S s Sl eslenin ol a5 5 STH L)l gl el guadh
L0l glaas gazms 5 5 Jool Slo by ol 1 1) (AS 5 (A5 Glaesls sutuaids 5 Gras s Ol 25,
G lanl ghls mly AS 5 (45 sbec ol 4 cuns ucnlsl (Braun & Clarke, 2019) .5 ol 2
Sl jastls 5 g Lal 0B OIS Clw Q\Ji.\i.éjji L sdkisn oo ba oo 4y (g 2o &, Sl (6 o
OECD, ) das Glss andllans s go 5558 (ol Loyl 15 b 1y WOl 5 S s LSS Doty [ (oS 5 AS
o Ar 5 sl 508 (gl a8 abans 5 sla 508 sl Ll ol by s nle (2014
ol o3lizd 5

L ot Sl (o550 s 255 5l eslinal b a3 5 WIxad 010 55 ST oLl e axllas
33l on ST ST Cilises laair 4 od Ly 5238 0l 5 S5 5

i 3,03 s cladanss 5 5ST e oS a5l ST Ol das e 0L aalllae ol Nl
oS 3yl el iass slacslo g wlde o slda 6,865l 4 01 STI la sl 51 e 6 LG
03 i san 5 ash laclhB Gl gl g3 maly 5 e lacd B sl 530S S ed shas ol
S glalames slowl 53 W5 a5 5 Wl ¢ Jlie 53 el Mallop slag o Aile )b (slacus sdome 4 ooy

A

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

S LS senS Jasa b das e slapastle 3 bay 338 cpl i8S e 20wl e o 3L 5 o5l 5 sl
ol S e S VU Sl 5 e a5 5 Jbo e 4 s S S S g il Julse ol
i 5 Lajtasiy iy (s3lwlow Ol 5 A8 o Lty iasp o35 e sST S 5 o shae Lo
3l oal 3, s AL gl

31, STEM 5 alie SLS (55,5 dawys dis0 5 Ul oS das e OLES andllas o lasl asle o i
sl Ly aS asls STEM (e 5 09amdllf ) 51 (6 2 oo La) 525l ias oo Sl 3 2l
tr g 5 G Gl (5550 S5 S I35 Ol ol pan 5 g 2l mlio 0T ST 5 a2y (oLl
S P I - 5 (W e P RO PREV L QL ST s jo 1y 555 I8 (55,0 NS S lin oajls Sl
S o a1 1 01l ST S LB 35 sl Soi sl slacalw

i s Ul ool a5 by 538 o |y gl lasliis s (g5l 5 sl i candllas o
Jid Gl S s Sl pl s Cd glac bl 5 (gl (sl Il 4 by e gla el s
Slac by 5 iy b s h Saatunn STl e Sl i 3 LG Sl 5 OV peames 4 s Jags
2 Ol 3 Shee (oS s S o Lty Laaas cpl 53 0T (VL 3 ,Shee 51 L5285 ol (5 pme 2oSOle (553
U Sl 5 Al 3lecd B g5 OF Jad 5S e 50l oS ol 2aS (3l 5 (5058 JUis]
el s Laes

WLl 53 STl by e slagoldSale ju 51 g 5 B s das o 0L aslllas ol ¢ Jlo lin 2
253 GlA i S e 53 LIS e s ] 553 g Salds 25 50T 5 a5 5 Gl s 4 A5 5
S 3 S oo SaS VU b L ool 5 Lale sla s & A5 6l baysiS LIS a5 a5 e Colam (538
St fdsn ol Ll S (e ISl i (s slacatla g s e 5B Ol 4 5 Ol S0
el ol laslis Ola s ol sy Sl bl 4 5L 5 O Slanw 5 lacy Jsl 5SSt

sl oo Ll LagT a5 aelsl 5 a8 W sls ol Jos sl los 1S laslginy rags ol GAS slaasl

Oi9 33 2l e Slduing
il oo Ll Lol 4 aslsl 53 &S 5,05 glilBrer Jes 5 gl glatsls ol iy

5 are s Gdos 5 S wle e 1l i gabal anw g 9 ST b5, s asls e bLil & ax g -
slaslg slewl 5 0Ly juils @\.L.p Ly lp sl slaclan 5 STEM 635> JLil (55,0 anw s
5 sl T e & Kl e 4S el S el gnluasl i 5 ST sla e ls 36 il 5 Ao,
LS KISk slall ann g i

Sish S8 iaay Sl s ol 5 bl 15518 Armg 53 Rash LSSl ) B 4 s -
53 ool e (Saly 1l 5 (655l b b gl Sl canm sl (sla s piS
Sl poY S iy Eash S sl s el cpl 5o diebds (ISl e b sl (555
oo s Wl5 e o515 5 S b3 o3 Mallom Sla, e Gl pimen 558 aal b (65515 daw s
S S8 @5k 5 ale Ay s 5 S

i



3l 4 Ol SLIIS ol 45 ol (555,75 12 AL 5 (555 5 St 51 S 585 p S 05 -
s 5l e bl bl s 0L (5 2t x5 mbes 4 iy ST 51 OT JUsl 5 (55508
g 52 Ol ey Gl LIS e o Mallips 5 po st i b gosld 5 ale slags S
4SS e

b Sl OIS il STEM 639 53 ol bl 65,5 o5 9055900 05 S8 4l pu il bl —
by ap el slaael  STEM o5 55 ale IS (55,8 Anm g 3 dd5ss 5 Wil Codbge 44 a5 U
Ol sl (5l 3l 5 oyl Ol pmils ol S slita (5 slagsosld 5 pole o B Ca
LS SaS (g5l 5 Sl wlejw i 5 4 Ll 5 s STEM

slacsbos Gl 5 58 0 Ol gl Ml g, Ser o sl 5 oy sacslu ) W) -
Ll e el slagKan Ll Sl 52 5 (3b el 1 2ol oS wle o Sl 5 L2
s nals | ol glacs sl 5 e o 5 AU sla il 5 S SaS (gyskd 5 il Jlasl o

53 S wle w4 UL OIS ol 14l gl 5 pode 5 Shes 55 5l S sla a5 La 5l eslanal -
5 sl 53 oSl 53 S A b dad e sl el 5l Ausl anils Rty ar g da s s Geow
Glaclolul 5 i s oS w5 5d5 . aS eslital 5538 e s Shes 55 @l Soash
s e g3lanl L s b sbul 5 e p 8] dnm s 4 Llg e Ol il

i 53 Sasls A S as 4 e LGl mles 53 bl 5 sl S T Rl -
ool ale sy Sledst glaton 53 (sl An g a5 S eslinal o ) 51 LS e Ol eleds

S S il S s s Al W5 Sl i e B 331 (5 5003 8 5 Jle o ledil

ST B934 Sl Slisiasy
i e Sl ST gla gyt gl plaslein O a gl p s 5,05 placos i andlas oyl

e Olpmoan 5o 5d oals Glal )28 o Jal 2 L fash cnl 3 abana i ooy 3 5d e slely -
25508 4 ST la o s LL5)l 5 ol el (sl 2

sl sy an |y ol gl 2l Wl e W, 528 ST ol o3l s golasl 5 Soa b glassls ~
S 4S 55 b e pde Slae sl 5 galaml 5 slal laslg (gl 5l s el sl oyl
WJlte0l poan b adls oslis ady e 5 Wl s 55 glay 5 28 glas Sos, L oll s oo
S 3 et ls leslinad 5 sl s Glacab ool (S 01l s u;)-yicaw SleoleKan 3
N sl i GG Jdo a5 bacr onl ss OLKEA 5 358 00 sled (ST sl hassy Gl
S S 3 ST bl s galasil

533y e Slgnig 58 8 e s 5e ol 55 ST Ll Gla S G3le g 5 4o 5 sl -
ol Bl s g ST b3l gl S0l (s3le o (S5 a0 6o Slalllas skl sla a5
5,8 Sy po bl L;u)j.isﬁ@,o\ﬁ\

:M ‘_sgiduyjjﬂ_é@u@; sl 3)1.1_(:),5\3 Lawliv.:&.aj %Gﬁxl):&x))ﬁwdwﬁjd -

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz




cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

L Ol aslaen sla, 588 adem 3l (6 i Sla,5iS 5 s 5 28 1) aalllas dals O Kiia gt 555 o
il Lo gl i U e s w g e LIS cpl S A s 1 Ll s Ll s s (gl piS
LS (s STI il

PSS 9 o S5

oo Dol el ode slagslson 5 Dlllas S 0 b5 oS Col agn # b and i
el sl oY laglniy 035 ol s 4 55 el Sl ey 5ol 0 b Colas (65518 5 Dlidos
S o S Sl as5

‘_;JWJJL;JJLJJ[,_LGL;LAJDLJ Yo g, (\TAE) 43S e Cal;- s gl ol gl sl
https://sccr.ir/Files/6910.pdf . Ko 3 CoEl Jle g1y 55 10,5 «(NFA=1191) Ol ol oSl

S b Il Sl gl 0l e S ele mel i (VWA L Sha 3 Ol Jle gl
https://dI3.takbook.com/pdf2/ebook7405[www.takbook.com].pdf

https://ketabnak.com/reader/21319

Archibugi, D., & Filippetti, A. (2015). The handbook of global science, technology, and innova-
tion, Wiley.
https://www.wiley.com/en-
us/The+Handbook+of+Global+Science%2C+Technology%2C+and+Innovation-p-
9781118739068

Australia’s Department of Industry, Innovation, and Science. (2017). Australian innovation sys-
tem report-2017. https://www.industry.gov.au/publications/australian-innovation-system-
report-2017

Australia’s Department of Industry, Science and Resources. (2022). Innovation Metrics Review.
https://www.industry.gov.au/publications/innovation-metrics-review

Australia’s Office of the Chief Scientist. (2014). Benchmarking Australian science, technology,
engineering and mathematics. https://www.chiefscientist.gov.au/2014/12/benchmarking-
australian-science-technology-engineering-mathematics

Braun, V., & Clarke, V. (2008). Using thematic analysis in psychology. Qualitative research in
psychology, 3(2), 77-101.
https://www.tandfonline.com/doi/epdf/10.1191/1478088706gp0630a?needAccess=true

Board of Supervision and Assessment of Cultural and Scientific Affairs, the Supreme Council
of Cultural Revolution. (2003). Assessment of Science and Technology in the Islamic Repub-
lic of Iran: The First Macro-Assessment. https://ketabnak.com/reader/21319 [In Persian].

Braun, V., & Clarke, V. (2019). Reflecting on reflexive thematic analysis. Qualitative research
in sport, exercise and health, 11(4), 589-597.
https://doi.org/10.1080/2159676X.2019.1628806

\A


https://sccr.ir/Files/6910.pdf
https://dl3.takbook.com/pdf2/ebook7405%5bwww.takbook.com%5d.pdf
https://dl3.takbook.com/pdf2/ebook7405%5bwww.takbook.com%5d.pdf
https://www.wiley.com/en-us/The+Handbook+of+Global+Science%2C+Technology%2C+and+Innovation-p-9781118739068
https://www.wiley.com/en-us/The+Handbook+of+Global+Science%2C+Technology%2C+and+Innovation-p-9781118739068
https://www.wiley.com/en-us/The+Handbook+of+Global+Science%2C+Technology%2C+and+Innovation-p-9781118739068
https://www.industry.gov.au/publications/innovation-metrics-review
https://www.chiefscientist.gov.au/2014/12/benchmarking-australian-science-technology-engineering-mathematics
https://www.chiefscientist.gov.au/2014/12/benchmarking-australian-science-technology-engineering-mathematics
https://www.tandfonline.com/doi/epdf/10.1191/1478088706qp063oa?needAccess=true

Aij)'}é}lé‘}w\‘b‘ﬂ‘sz.:h:QL&AZ&)}T}S}&)}Q&VJ& db)él.ayl&

Crespi, G., & Zuniga, P. (2012). Innovation and productivity: evidence from six Latin American
countries. World development, 40(2), 273-290.
https://doi.org/10.1016/j.worlddev.2011.07.010

Callaghan Innovation. (2022). Callaghan Innovation Annual Report 2022.
https://www.callaghaninnovation.govt.nz/assets/Uploads/Documents/FINAL-Callaghan-
Innovation-Annual-Report-2022_23-website-version.pdf

Dodgson, M. (2013). The Oxford handbook of innovation management. Oxford University
Press. https://doi.org/10.1093/oxfordhb/9780199694945.001.0001

Dutta, S., Lanvin, B., Rivera Ledn, L., & Wunsch-Vincent, S. (Eds.). (2023). Global Innovation
Index 2023: Innovation in the face of uncertainty. WIPO. wipo.int/edocs/pubdocs/en/wipo-
pub-2000-2023-en-main-report-global-innovation-index-2023-16th-edition.pdf

Department of Education. (2023). Australian Curriculum: Mathematics and Science Focus.
https://www.education.gov.au/australian-curriculum

Edquist, C. (2010). Systems of innovation perspectives and challenges. African Journal of Sci-
ence, Technology, Innovation and Development, 2(3), 14-45.
https://journals.co.za/doi/abs/10.10520/EJC10560

Fathollah-Nejad, A. (2020). The Islamic Republic of Iran four decades on: The 2017/18 protests
amid a triple crisis. Doha, Qatar: Brookings Doha Center, April, 9, 2019-2020.
https://www.brookings.edu/wp-content/uploads/2020/04/The-Islamic-Republic-of-Iran-
Four-Decades-On-English-Web.pdf

Fagerberg, J. (2018). Innovation, economic development and policy: Selected essays. Edward
Elgar Publishing.
https://books.google.com/books/about/Innovation_Economic_Development_and_Poli.html?
id=CilWDwAAQBAJ

Fagerberg, J., Martin, B. R., & Andersen, E. S. (2013). Innovation studies: Evolution and future
challenges. Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780199686346.001.0001

Freeman, C., & Loucd, F. (2002). As time goes by: From the industrial revolutions to the infor-
mation revolution. Oxford University Press. https://doi.org/10.1093/0199251053.001.0001

Freeman, C., & Soete, L. (2009). Developing science, technology and innovation indicators:
What we can learn from the past. Research policy, 38(4), 583-589.
https://doi.org/10.1016/j.respol.2009.01.018

Freeman, C. (1987). Technology policy and economic performance: Lessons from Japan. Sci-
ence Policy Research Unit University of Sussex and Pinter Publishers.
https://archive.org/details/technologypolicy00free/page/n5/mode/2up

Godin, B. (2017). Models of innovation: The history of an idea. MIT press.
https://direct.mit.edu/books/monograph/2281/Models-of-InnovationThe-History-of-an-ldea

Godin, B. (2009). The making of science, technology and innovation policy: conceptual frame-
works as narratives, 1945-2005.
https://espace.inrs.ca/id/eprint/9915/1/Godin_2009_412.pdf

\Al

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz



https://doi.org/10.1016/j.worlddev.2011.07.010
https://www.callaghaninnovation.govt.nz/assets/Uploads/Documents/FINAL-Callaghan-Innovation-Annual-Report-2022_23-website-version.pdf
https://www.callaghaninnovation.govt.nz/assets/Uploads/Documents/FINAL-Callaghan-Innovation-Annual-Report-2022_23-website-version.pdf
https://doi.org/10.1093/oxfordhb/9780199694945.001.0001
https://www.education.gov.au/australian-curriculum
https://journals.co.za/doi/abs/10.10520/EJC10560
https://www.brookings.edu/wp-content/uploads/2020/04/The-Islamic-Republic-of-Iran-Four-Decades-On-English-Web.pdf
https://www.brookings.edu/wp-content/uploads/2020/04/The-Islamic-Republic-of-Iran-Four-Decades-On-English-Web.pdf
https://books.google.com/books/about/Innovation_Economic_Development_and_Poli.html?id=CilWDwAAQBAJ
https://books.google.com/books/about/Innovation_Economic_Development_and_Poli.html?id=CilWDwAAQBAJ
https://doi.org/10.1093/acprof:oso/9780199686346.001.0001
https://doi.org/10.1093/0199251053.001.0001
https://doi.org/10.1016/j.respol.2009.01.018
https://archive.org/details/technologypolicy00free/page/n5/mode/2up
https://espace.inrs.ca/id/eprint/9915/1/Godin_2009_412.pdf

cégomew 3To° clepno M/ ©600 ||/ qrorfo |/ P € im0 2:3| (FF 1) H 6oy syolem®

OboMab

Galindo-Rueda, F. (2019, July). Oslo Manual 2018: Guidelines for Collecting, Reporting and
Using Data on Innovation. In National Bureau of Statistics of China, OECD-NBS Interna-
tional Training Workshop on Innovation Statistics. Xi’an, China (pp. 16-18).
https://www.stats.gov.cn/english/pdf/202010/P020201012342666850167.pdf

Godin, B. (2004). The obsession for competitiveness and its impact on statistics: The construc-
tion of high-technology indicators. Research Policy, 33(8), 1217-1229.
https://doi.org/10.1016/j.respol.2004.07.005

Grupp, H., & Schubert, T. (2010). Review and new evidence on composite innovation indica-
tors for evaluating national performance. Research Policy, 39(1), 67-78.
https://doi.org/10.1016/j.respol.2009.10.002

Ghazanfari, R., & Aliahmadi, A. (2019). National innovation systems in Iran: challenges and
approaches. International Journal of Industrial Engineering and Management Science, 6(1),
1-23. https://www.ijiems.com/article_86814_0f877b2cc198bb536c93260b8847¢c37de.pdf

Godin, B. (2020). The idea of technological innovation: a brief alternative history. Edward El-
gar Publishing. https://doi.org/10.23987/sts.101367

Australian Government. IP Australia. (2023). Australian IP Report 2023.
https://www.ipaustralia.gov.au/tools-and-reh

Lundvall, B. A. (1992). National systems of innovation: Towards a theory of innovation and
interactive learning. Francis Printer.
https://library.oapen.org/bitstream/handle/20.500.12657/31613/626406.pdf?sequence=1#pa
ge=102

Lee, K. (2019). The art of economic catch-up: Barriers, detours and leapfrogging in innovation
systems. Cambridge University Press. https://www.cambridge.org/core/books/art-of-
economic-catchup/680D758F404C9CB321CFB7B5D4DD6D72

LaunchVic. (2023). Victoria welcomes eight new VC funds to back early-stage startups.
https://launchvic.org/announcements/victoria-welcomes-eight-new-vc-funds-to-back-early-
stage-startups/

Mowery, D. C., & Rosenberg, N. (2000). Paths of innovation: Technological change in 20th-
century America. Cambridge University Press.
https://www.cambridge.org/ae/universitypress/

Nijkamp, P., & Siedschlag, 1. (Eds.). (2011). Innovation, growth and competitiveness, Dynamic
regions in the knowledge-based world economy. Springer Science & Business Media.
https://doi.org/10.1007/978-3-642-14965-8

New Zealand’s Minster of Business, Innovation, and Employment. (2021). The Research, Sci-
ence and Innovation Report — 2021. https://researchscienceinnovation.nz/

Nelson, R. R. (1982). An evolutionary theory of economic change. Harvard university press.
https://archive.org/details/evolutionarytheo0000nels

OECD (2014). Measuring Innovation in Education: A New Perspective. Paris: OECD Publish-
ing. https://www.oecd.org/en/publications.html

OECD. (2005). Oslo Manual: Guidelines for Collecting and Interpreting Innovation Data.
OECD Publishing. https://www.oecd.org/en/publications.html

\4)


https://www.stats.gov.cn/english/pdf/202010/P020201012342666850167.pdf
https://doi.org/10.1016/j.respol.2004.07.005
https://doi.org/10.1016/j.respol.2009.10.002
https://www.ijiems.com/article_86814_0f877b2cc198bb536c9326b8847c37de.pdf
https://doi.org/10.23987/sts.101367
https://www.ipaustralia.gov.au/tools-and-research/professional-resources/data-research-and-reports/~/-/media/Project/IPA/IPAustralia/PDF/IP-Reports/australian_ip_report_2023_v1.pdf
https://library.oapen.org/bitstream/handle/20.500.12657/31613/626406.pdf?sequence=1#page=102
https://library.oapen.org/bitstream/handle/20.500.12657/31613/626406.pdf?sequence=1#page=102
https://www.cambridge.org/core/books/art-of-economic-catchup/680D758F404C9CB321CFB7B5D4DD6D72
https://www.cambridge.org/core/books/art-of-economic-catchup/680D758F404C9CB321CFB7B5D4DD6D72
https://launchvic.org/announcements/victoria-welcomes-eight-new-vc-funds-to-back-early-stage-startups/
https://launchvic.org/announcements/victoria-welcomes-eight-new-vc-funds-to-back-early-stage-startups/
https://www.cambridge.org/ae/universitypress/subjects/economics/industrial-economics/paths-innovation-technological-change-20th-century-america?format=PB
https://doi.org/10.1007/978-3-642-14965-8
https://researchscienceinnovation.nz/
https://archive.org/details/evolutionarytheo0000nels
https://www.oecd.org/en/publications.html
https://www.oecd.org/en/publications.html

Aij)'}é}lé‘}w\‘b‘ﬂ‘sz.:h:QL&AZ&)}T}S}&)}Q&VJ& db)él.ayl&

OECD. (2017). OECD Science, Technology and Industry Scoreboard 2017. OECD Publishing.
https://www.oecd.org/en/publications.html

OECD. (2021). Science, Technology and Innovation Outlook 2021. OECD Publishing.
https://doi.org/10.1787/75f79015-en

OECD. (2023). OECD science, technology and innovation outlook 2023: A global perspective.
OECD Publishing. https://www.oecd.org/content/dam/

SClImago. (2021). SCImago Journal & Country Rank.
https://www.scimagojr.com/countryrank.php

Smith, R. G. (2023). Public Sector Criminological Research: The Australian Institute of Crimi-
nology, 1972-2022. Palgrave Macmillan. https://doi.org/10.1007/978-3-031-28356-7

Steering Committee for the Implementation of the Comprehensive scientific Map. (2015).
Trends in the Development of Science and Technology Indicators in the Islamic Republic of
Iran (2001-2012). Tehran: Supreme Council of the Cultural Revolution.
https://sccr.ir/Files/6910.pdf [In Persian].

Supreme Council of the Cultural Revolution. (2011) The Comprehensive scientific Map. Teh-
ran: Supreme Council of the Cultural Revolution.
https://di3.takbook.com/pdf2/ebook7405[www.takbook.com].pdf [In Persian].

UNESCO. (2021). UNESCO Science Report: The Race Against Time for Smarter Development.
UNESCO Publishing. https://www.unesco.org/reports/science/2021/en/download-report

WIPO. (2021). Global Innovation Index 2021: Tracking Innovation through the COVID-19 Cri-
sis. World Intellectual Property Organization.
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2021.pdf

World Bank. (2021). Iran Economic Monitor: Adapting to the New Normal, a protracted pan-
demic and ongoing sunctions, Spring 2021. World Bank Group, Middle East and North Af-
rica Region.
https://www.worldbank.org/en/country/iran/publication/iran-economic-monitor-fall-2021

\42

cégome 3717 clerne T/ ©6C0 ||/ qrrfo |/ Pne € qiem 0 2-3\ (FAF \)) H6emOnow ooz



https://www.oecd.org/en/publications.html
https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/03/oecd-science-technology-and-innovation-outlook-2023_fb6e6c20/0b55736e-en.pdf
https://www.scimagojr.com/countryrank.php
https://doi.org/10.1007/978-3-031-28356-7
https://dl3.takbook.com/pdf2/ebook7405%5bwww.takbook.com%5d.pdf
https://www.unesco.org/reports/science/2021/en/download-report
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2021.pdf
https://www.worldbank.org/en/country/iran/publication/iran-economic-monitor-fall-2021

