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classification. A synthesis-based framework was applied to identify and group overlapping knowledge
clusters across domains. The review revealed substantial convergence among the reports despite
institutional and strategic differences. Areas such as artificial intelligence, digital health, sustainable
energy, smart agriculture, and big data emerged as common knowledge frontiers. A range of
methodologies including co-citation analysis, scientometric indices, expert consultation, and policy
analysis were used to identify these domains. Conceptual distinctions between “research front,”
“technology trend,” and “strategic priority” were also observed. The study’s results offer a foundation
for developing a localized framework to monitor and classify knowledge frontiers at the national level.
It is recommended that a hybrid system integrating quantitative data and qualitative policy analysis
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EXTENDED ABSTRACT

INTRODUCTION

The rapid acceleration of scientific and technological transformations has
fundamentally reshaped the priorities and frameworks of national and international
research ecosystems. In an era characterized by geopolitical instability, climate crises,
public health emergencies, and digital disruptions, there is an urgent need to identify,
categorize, and respond to emerging knowledge frontiers across multiple sectors. Global
institutions, policy-makers, and academic stakeholders are increasingly reliant on horizon-
scanning tools and foresight-based methodologies to detect critical shifts in knowledge
production and innovation. These efforts are vital to ensuring national competitiveness,
sustainable development, and equitable access to cutting-edge technologies (4).

The 1dentification of "knowledge frontiers"—defined as emergent domains of high-
impact research, rapidly growing scientific clusters, and transformative technological
pathways—has become a cornerstone of science and innovation policy. Institutions such
as Clarivate Analytics have operationalized metrics like the Co-Citation Probability
Threshold (CPT) and publication intensity (P) to identify hot and emerging research fronts
based on bibliometric trends and citation behavior (2). Other organizations, such as
McKinsey Digital, deploy large-scale trend-mapping tools that integrate patent data,
investment patterns, and talent demand projections to classify emerging technology
clusters with disruptive potential (6). The World Economic Forum, through expert panels
and multidisciplinary assessments, curates an annual list of the "Top 10 Emerging
Technologies" with an emphasis on environmental, societal, and industrial impact (7).

Meanwhile, the World Health Organization (WHO) has incorporated digital health
priorities within its Global Strategy on Digital Health, responding to disparities in
infrastructure and access across different nations and regions (8). NATO, in its long-term
Science & Technology Trends report, has integrated a defense-oriented approach by
tracking emerging disruptive technologies (EDTs) such as quantum computing, Al, and
autonomous systems in the context of strategic security (1). These reports not only reflect
the epistemic diversity of institutional perspectives but also provide an empirical basis for
comparative analysis and conceptual alignment of knowledge frontier identification
practices. In doing so, they enable scholars and policy-makers alike to derive integrated
models of research priority setting, cross-sectoral innovation, and technology foresight (12,
13).



Given the fragmented and multi-perspective nature of the international science and
technology landscape, there is a pressing need for analytical studies that synthesize the
methodological, conceptual, and strategic patterns across leading foresight reports. This
article responds to that need by conducting a narrative review and comparative analysis of
five key international documents: Clarivate’s Research Fronts 2023, McKinsey’s
Technology Trends Outlook 2023, WHO’s Global Digital Health Strategy, WEF’s Top 10
Emerging Technologies 2023, and NATO’s Science and Technology Trends 2023-2043.
The study aims to identify common knowledge clusters, classify technological trajectories,
and evaluate the conceptual coherence of terms such as "research front," "emerging trend,"
and "strategic priority." Such an exercise has direct implications for national science and
innovation strategies, especially in middle-income and transitioning countries that seek to
align local capacity building with global scientific shifts (3, 14).

METHODS AND MATERIALS

The present study employed a narrative review methodology with a descriptive-
analytical approach. Five international foresight and technology reports published between
2021 and 2024 were selected based on three criteria: institutional credibility,
methodological transparency, and thematic relevance to science and technology policy.
The content of each report was subjected to qualitative thematic coding. Coded data were
then compared using cross-case synthesis to identify overlaps, divergences, and conceptual
frameworks. Analytical dimensions included the methodology used for knowledge frontier
identification, domains of scientific and technological focus, key indicators and metrics
applied, and types of outputs and recommendations.

FINDINGS

Clarivate’s Research Fronts 2023 identified over 100 research fronts through co-
citation analysis and citation velocity metrics. These fronts were classified into emerging
and hot fronts based on the CPT and publication growth rate. The majority of these were
concentrated in life sciences, materials science, and information technology. The model
emphasized bibliometric rigor and scientific impact over broader socio-economic
relevance.

McKinsey Digital’s 2023 report clustered 15 technological trends into five
overarching domains: computing and Al, connectivity, human-machine interaction, clean
energy and sustainability, and future of mobility. The report triangulated patent filings, VC
investments, and skill shortages to highlight trends such as generative Al, industrializing

machine learning, and quantum technology as critical transformation vectors. Additionally,
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the report detailed workforce skill requirements for each domain, noting gaps in STEM
and cross-disciplinary talent.

WHO’s Global Digital Health Strategy (2021-2025) adopted a needs-driven
approach, identifying four strategic goals: enhancing governance, strengthening digital
health infrastructure, promoting interoperability, and building workforce capacity. The
strategy identified digital epidemiology, health data integration, and telemedicine
platforms as high-priority research areas, particularly in low-resource contexts.
Acknowledging disparities, the strategy stressed equity, ethical governance, and
stakeholder coordination.

The WEF’s Top 10 Emerging Technologies 2023 emphasized societal and
ecological impact in its selection process. Technologies such as flexible batteries,
sustainable aviation fuel, and spatial omics were evaluated through multidisciplinary
lenses. The assessment process prioritized technologies with high transformative potential,
cross-sector scalability, and alignment with UN Sustainable Development Goals.

NATO’s Science and Technology Trends 2023-2043 focused on emerging
disruptive technologies (EDTs) with implications for defense and national security. Eleven
key EDTs were identified, including Al, quantum sensors, advanced materials, and space
systems. The report employed scenario planning and military foresight to evaluate both
capability gaps and threat potential. It also explored dual-use technologies and their
potential integration into civilian domains.

Cross-report analysis revealed significant convergence around specific knowledge
frontiers such as artificial intelligence, digital health, clean energy, and data-intensive
research. Differences emerged in the metrics and conceptual frameworks used: whereas
Clarivate emphasized bibliometric indicators, McKinsey prioritized innovation outputs,
and WHO emphasized health equity and policy readiness. The WEF adopted an integrative
lens based on social utility, while NATO’s lens was focused on strategic resilience and
threat mitigation.

DISCUSSION AND CONCLUSION

The comparative analysis demonstrates that international institutions employ diverse
yet complementary methodologies for identifying knowledge frontiers. Despite differing
institutional mandates, five major knowledge clusters consistently appear: artificial

intelligence, digital health, sustainable energy technologies, precision agriculture, and big



data analytics. These recurrent domains signify a collective global prioritization of
technologically mediated solutions to complex socio-technical problems.

This synthesis also illuminates conceptual ambiguities between related terms. A
“research front” often refers to rapidly growing scientific clusters identified through
citation analytics. In contrast, a “technology trend” reflects broader innovation dynamics,
including economic deployment and industrial uptake. A “strategic priority,” meanwhile,
is usually framed through policy goals and long-term societal needs. Clarifying these
terminological distinctions is essential for coherent communication across science,
industry, and policy-making communities.

Furthermore, the study identifies a critical need for hybrid foresight frameworks that
blend quantitative metrics (e.g., patent counts, citation velocity, funding levels) with
qualitative assessments (e.g., ethical concerns, equity, and geopolitical relevance). Such
frameworks enable more nuanced and actionable interpretations of global scientific and
technological evolution.

Another key implication is the role of foresight in shaping inclusive and anticipatory
national innovation systems. For countries with limited R&D capacity, relying solely on
global frontier identification can lead to misaligned policies. Instead, adapting international
insights to local contexts—by embedding indigenous knowledge systems, local needs, and
regional strengths—ensures relevance and sustainability. This calls for developing national
observatories that integrate international foresight outputs with bottom-up intelligence
gathering.

The study also underscores the importance of capacity building in science policy
interfaces. Training a new generation of analysts who can navigate the complexities of
data-driven foresight, ethical evaluation, and policy translation is vital. Institutions must
invest in infrastructure, talent, and cross-sector collaboration to internalize global
knowledge dynamics and translate them into actionable strategies.

In conclusion, by integrating insights from leading global reports, this study offers a
comparative blueprint for understanding how emerging knowledge frontiers are defined,
assessed, and applied in different institutional settings. The results advocate for the creation
of a hybridized and adaptive foresight model that can inform national science and
technology strategies while remaining responsive to global shifts. This model would
support the design of policy tools that are both scientifically grounded and socially

responsive, ultimately enabling more resilient and forward-looking innovation ecosystems.



&

- (\F.F) v o 038> Rl @ o 9D

S A

T ol3 sl lua! (@V31551 supe

Al (8 95 ale Sl Slados 50 (695 9 £p9ld eple Gl 9 sl (2] 09,5 okl 1
Ul)"l ‘Ul)'e() 99»5 L;ol.c WLMA) uhh.n?u” ;)A ‘d)aiy 9 d)al.d ‘pl_c Sladl 9 L;ln L)‘Ab 09; )L’.)L.»J] .Y

0>

2915 ol 0595 33 (Ml (53,081, G55 bl bt oo S poalsgp i sladges ololi 55l gy oan
o1 pitie (Slo IS (Slgine sy & Cunl Lnogs il 3,809 b s 69y adllae S lie ul 35 (5)5l55 9
ey aie 0 3l osls 3315 0 NATO s WEF WHO McKinsey Clarivate ales 5| Mol o (sladly bwgs
2L (gl I8 )S 8 () 9)50 (E5S90 (sl 5 (&S el Lo (B9 Sl o3kl L g Slosds gl Sl yine
o g ololid il glaoje )3 1) (il e 53 (Ligen polic o5 45 48,5 000 (Al 2S5, I laaidly
sboades ollid 3 2Pl LIS (TS 5 Ol Sbogli wé)le & 3 Gl b SIS (ow)p S (o
Ob.'\.cd.{ LMQIQOM{ 9 Moudgd L;)’”L;"S ‘)L*?.li, 65)51 Jbuzed CooMe (SGaan oR Hgoed G;.Lm)'? 23l S99 6;&5\3
ewple gl a3li o Lg.)lf;;.»"vm Juloss 5l stz (6lad S5y e ilodds C))a.o Sl Cde s S o L;w;b sleags
V2P ook 505 ) 2Ol sl 48 54 g pl (ol (gl (sl il g (S (ot 5 4 S
o ol S 2lb lp ol S5 oo adllae ol ol A5 pasudie 55 €62l Cuglgh? 5 €(5yold N9 K tnghy
5 05 sodld Joli (S dilobuw S a8 sl odds Dlpiiiy ABl Lo pdaw o Eb slrdge gabdab g Moy Cas
o> gy 5 (JBI slacagdgl  Slaa G55 L guan bk drwgi (59l g ple laculus colin (ol (S sla s

VPNV el s b
VRN 1 Gl

VEFOITE ol b

(SASIIL S g
Dby rgls (I (sladge
il agyglis 5 ple slas,
DT R T A (N W

g slacy

12l ogaw

A=Y (V)0 cdrwsy g S 0 d)}/;"} g Molloys (sla yi)l55 g sluwl 5l (6550500 b il slaages ololis (VF+¥F) . olust olp plias] 5 e gipe ST

sl 00 g5 4y 3lae dlie () (L] 3sa> oles VF-F © m s

I g 55

ol 8.5 &y90 CCBY-NC 4.0 a5 b gillae of5T oo s & oty allie ) L Pakzad@nrisp.ac.ir : Sy co


http://creativecommons.org/licenses/by-nc/4.0

da\de

el 0ad Juo GlyeSe g (olaidl pole slapllss (sl phlolinl (5)9ps 4 L (Sladeea 385 (alolid 0jg
(sioR SBCaglsl oorbs slasig) oximdUis & s co ALl ()9lid 5 (il SV 520 ol LIS arlie 4y il slaagr
od] (65 e sximalis oSl wlailyglid slacsygly ) UjL ki ® lodger ol titd ple A5 )0 (o3,ml; GBS
Ogmen [Ken (slais)gld Soii gl )y pole dlald> (018 & dogi b it Slea gaw )3 (ole @lin J9505 9 b iaghy
Sl (@lie panass ojg> 13 (6 xS el 4 el (2Ll «(639l9iSSam 9 5552 laodls cpgilyS ¢ egian ogn
S oo (LS S (og GloCu )b dnngi g odngh

I8 LS b g oS s ailyslis ) 5 (69l obgS slaad yp 53b Cov it @ el (latig el ylate I
ohigds 29 prie ale (Sulocde 5 1B Coje S 4 Llg e yrby sladger | 2T pas (olab iy 5 il S
sl B slge 5 @lio ST 4 dayingsy (aucagyl 5 ole o) sy e sl gle (adE agi Jlo )3 (sl )9S 5
sloby 5 oozl 150 (lapasls (ooliulen Llos e cns syl | s aSe e gaonl Jl -l odelel mgy
S99 ple ()Tl s> 53 b slacaglyl 5l (o @ (Mallom slaell 5l iy slaages glzel sl 55803
o)l ADlg5 o 01T dmd 93 ) ke yrbgi (glasig) il (558 g plo Anwg ol (D)) elsl 2 el 00 o
22l Joso (ole pi 018 Jole plyie 4 (U (sladge drgi g Bjlo Jorie (S0 1) ylS elotnl 5 (ol o sttel
1) 35

OB g Jlod clp o 2lbcs B ole (slaodly () IASSTal (5518 g le (il Sl 505 g
5 OECD (Clarivate sile ool (somw 5l S35l ] sl yo)l55 (o yiuS 5 (oriwple pols ol 0939 .Cuwl 03,8 w2l
Jeo gy «Shlos sl ) cn e SIS iy (e 53 dlodges dbml ) Slea sladiy) s 538> S ISl WHO
|y iy il sladdgs ool oSl S0 4 OVla plo) 0g6 ol b 48 Cal ospis (shidSss 5 (solwlyn
slodrr (S35 5 b piomis slp CPT (asls I oy oabgs (slacsyglid ()15 5 cdiged plgie & S oo onlyb
(2) ol o) SVl e g 038 slital Yl o clolitol 35 ) (S 5 48 005 ozl il

Solime bl S o Jos ple (gliS il (D € jogels (claspalp slgie 4 i cladgs (M sl K o
970003l g ailyglid (el ) byl ol an 31 s sl b b Joo0 capms b 53 Waojgs plaS aSo) Sbjs,) (6ly ditun
oo a5 )3 48 dg e s Sloj el plwl Sl a4 55 ] sles] g  IMS] (oolasdl slal Lo Lol el

2L s )0 LSS 2S5 ¢ ogilsS Cliwls bl Coyil (eguan (hen alex | by bais)sls ) (55l


https://portal.issn.org/resource/ISSN/

[T SRRSO T I ]

P8l S, By 45 iy (claager 2ol cogly ol 9 (3) ditaun JIS 51 eloin] g g 5l o oS (slaliz o o
Db e Cgudte phcul) g )luk drogi Colin ly 03yl @90 Sy Al (8

Sl slady e g lawslio (M gad &S Cunl b 5l (g S0y piline Sl b sladgs I Guwes Sy
WHO 4 Gartner (WEF McKinsey OECD ,dai sladle aVls gla yi)l55 aile  Madlpo slwl iz &) ole &Y g
o dos (e slaodls 4SS b sl (pl Wgd o Cogmme (5)9l5 5 (559l ole (slatigy Aoy )3 oI5l oy iotee ez
ple o) Olilomsed (slp (a4 wlasly ool Kimghy (Mallin asud B )b I (orinsliel g (pansd (] Sen
(4) Sg8 Joas Medlign 9 (Lo aw )3 659U

(Saios Sl Gilogues @y i Ao bl twlasiy; (23 Bro 15 skl ol i
S o Jos g )slid jlodlatal 3 ol 9 (S Glacgr )l g 5 sols (I Syl Al p 3 (lalliy (Sialon
ol ge (Ssiae ed (g absysld 2 ST L VYT Jlo 3 1555 Soplinl (lags)slis ()15 ged plgis 4
{5) 2351 ol g slas gl ST 1o ncdgs 5 o 1 gl (Sllas g Cudly s Gl (laetuns § Sz dlozel
S (ypble (£5:50L Ailo il )gld (slaig) | (gl &5 3o (LS (5 S ()15 )3 o)) (gl oo ¢ pizman
dloyw Gl g Sl (g938 SO)lon drgi (sl 3:53 slacusls sl Vb (o3baidl Jousily )US )5 039381 bl 5 (5l

axwgi  Jloin] (ol o @iligodins] (claodly p 4S5 b Sl WS o wyp |y pols Jb laig, s slwl oyl
&y9l8 03 ¥+ VY Jlw ;> World Economic Forum lawss o piiio (gaulS™ 15155 ¢ Jlio (gl wdsled o oLl 50 1) ole
Wgo (eguan Sign & olgiee ol dlex 145 08 e |y aanl Jlo @iy o (eloinl ()35 51 Jraily o b H5rbsg
@ Sslostugw o lod g walgd Sl 55k 5l skl 465l (7) 35 o)Ll (plad uSusl (655l g pdydllan] slas sl
2 o] 5 LSty o)) 4 g 485 Aol aiSly Ll b AuS e S8 dngh Slasse g o sdS
Wiy ()5 sl

WJio plgis 4 nload il o) (e lajlpl (phb Gl @8 a4 BBl e o8y, Sl ]
ol lslizal o b ot coolitl (cloaSid Juboos 51 odlitl ol o, M8 5 56 (slaydl55 sl polis b,
plss (olgy 9 )l Wlg e ]S Jelos (Bl ol 512 51) Gl (o (slagtuns 5 gyl Gl cubls b5yl 5 gl
955 93 eSSl iz S ololid |y o]l Sl 5 035 dumlie Slon ibo b Lo g o |y ol

Ly 1) Sad (slagy5ld 5l ol slaculow (gl g ¢ uidgs (sl gyl dlo yuw (g0 ool ccntodidy Jladod sladol



T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

Jlzms codlo Slea iyl wges (lsie 4 ditud 55 (are (SWT 5 (ilmin sl i Slea Sl (pizmen
o3l el sl crsn (ol 3 45k 03,5 0Ll Jliuesd casdlw 0555 15 ol (slacaglgl 4 s cubligs o lojls
il dnwgi S (cloyguiS 1> asgeyls wsS ol (8) 3y ST (6)9ld 1 oolimul y3 BMS) (o pioclgius 5 (5)Kon cubld
o8 Mollogn slwl ggomms 3 S colin 1) eges codlos )] 5 olus (slacsyslid gilueon: sl paly Wlg5 o
(SIS Canlow Sog )l melals sl 2lo)lil oo g A U sladger do) lp SlEMB] g2 jo o 1S 0 L)) 4B 9
(62918 g ple 0jg> )3 (IS dylopus g ¢ NS

Hellom o)l g sl wiapllas o)y il 2 (Sl GBI a2l 5 )lS Lo Jlow Ban b dllie oyl
Cunl Sl gaw )3 )50bogs (sbacsyglid 9 (g ladigy ()b 53 i laogSl plolid (Lol Bun .l oad s diwes
O Ao disly ol )3 0,0 ol b (gladlato 5 o zobaus > (g (635 sl sl (el 2l Ol o Gk 31U
il bles (ggw o puiio (935l 5 (sole (SIS lgiome (o3l g Lnog ilod 5,500 jl (65 e b b A8 oo
Sl wlid Jigy 0529 35 yed A8 duwlde g glysiwl |y NATO ¢ WEF (Gartner McKinsey (WHO OECD Clarivate
sl kil yes s TRL CPT ygomads oS (slomslis 5 cdnss 3,90 ol (laoje csiinyslyl sl lns dntig, 1,5
P90 lulid (Slades ©ygo |y (I35 S Jewily 9 Coonl o 5YL L I sladgen Glg U

Ssysld v g 3pS enpd ) ) sl g Sujd lidl) Wl ol ele sbrojer b cdllie 035u5
Jolis |y og0leS” Slslono 5 egi (slas il cdiasdon (65,5LiS Jliomsd Ceodlas o3l Cutol o gimn g (pszam o 8l S50
el sadigej 4 j (os (AIS ilyglid slakig) (Bl (cw)p (poud b and o ojlal dllio 4y (glardjniz 509) cpl 298
ool gl S Szl g Bl ol el 1Sl ool (glaumlie Juboos | cysizan bl idld Lnggyslid ol otimd S
aleg )3 35 )8 )9S 53 (pighy SIS Cuglyl g (o duo) lapllss (b (slive Sl oo 45 D9 g0 ]8I (Slaager
doye )3 iluprenc (slp by i 4B S 4 el 5 ity e oo S 5 51 48l Gl lie B

oy ()l o g )3 B (e duwgs el 4y g LS SaS ()5l 5 ple

dgimo gy y I3l Olgicds kst wlid by clldo ol )5 sl (odlwl g (brog Jdow 5,59, 3 (Sine (293 b9,
Wiy opl ol 3850508 o Jos (Jalips @l 5l eosly jbline g pisauslio (olate zlymuul clyp (ool lgisdy aSL
Buyb il &S cal il gladgas gl o a3 (0S5 0,0 5 dgime Jlou ogud @ o Sl QLI Wy, s

An3 &l Mol ops il Vg 1 gamtin g mels (g pguas )15 (oW dlio ol



[T SRRSO T I ]

Carels (ol jlixe .Cdply Cjgo gD b ¢ CBlads slajlire 33,k 5l e o (gl sliwl ¢ mlie Glosl ccuss p5 )
NATO WHO Clarivate aisle Mol oy yize sladles g lojls 1 ol jo)l5 s aS gysbds g (o3led Ll o
oo 1 Wil S edlatwl Hemeosld 5 asuive (sl awlid ybg) 5l &S Wad oo aiels 5,lg KEYSIGHT 4 WEF McKinsey
ML oy 5 (oyle S 525 b Ballae (o3l 5 &ly5ld (slacuglol b wisd)S )8 (cwyp 3j50 S 4 VoV Jlo jlosd puliie
P& s oo dylg ola )5)l55 s a8 Lixe cpl a4 09y bl 095 > wlid gy Colpo pow Hlxe WNigd wSxin (Sxiuo
oS el s o cpl 0 ad )5 I8 @ GleMbl 2l sl glp oy &S Jdod g, bl Cbsl §l
LB gy G i et I3 (IS 1515 5 0 plol o] lgioes sl (SIS g 5 alllae Lo 0 4
sl duolie gy 5l ealaiwl b caldl )0 .00 dunlie 0S5 b g (siidads  Jdod Jgds 10 porie S 4 polie opl a0
il cabes o U cd)S H18 awyp 350 AlBmn 0,5y, bl él g STl (comparative thematic analysis)
il JSST) ol sl 1 5eb555 wamlao g <5y (gla wlid g,
4 ol (ogde (il de g (o3Ul (lgme Sl o 3l 1 s S0y Al nl (oulid gy 53 103 wiee yaie
g 5> oad Ll (il sladgen plolid Sy, 5l egrie Jho o da SIS Slip] heog S ogMe o Lae
B > wlyld g ele sasig; ol Mudbb 5 ()3 p5b (saoas) bl M Jolpe o] 3 48 45 s Ml
aSh ol diodgu Sliwl ot 15 39390 (sla ybg, yiao mod slp eda o ol sl osd (g3l S Slatum 21,6
S SIS oS 5 Blgys jeSde Juo 395000 sladdy s (o IS Cusliw (sl b8l LB (og 555 ]Sl lodie
sl iyl Sl &S cuwl Splinl gl ol g Ghawsie S sl Jdos L TRL 4 P CPT wile (oS sla jasli

Dl o duslde P8 5 Blads 1y oads Julo

| AR Y Sl el

sladig) oo 4 &5 agrde slocogzle 5 (ool dlie G gabog lgle Y 5 (L (cladger () 0
Q&S Cuol €l dpa? (A0S potie piwst Gl Hdye3 1 cwlel sueal jlwiS o S8 Slidss )l cunlw 9 ol

S 55305 s e o oy S 3 o 330 G lags gl b SVIae dasingsy | obadss & Jpams b



AR

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

ol S g Ak pauasd )5 s )0 il Jlad glajie Byxe oo 4 i sladgs iledly olaid] dgs a1y bl 4
@byl 3 g sl eolial (sla il g (oriwple Julos sla by 5 4ty pogda cpl aidl go CliinS 0AL] (g pS g
= «Top 10 Emerging Technologies» 4 4L «Science & Technology Trends 2023-2043» s>
(7 51) ol o ol il (glaojen (saucaglyl g (candib cly o] 5l olasl Sl

93505 4 Sagls 9 ol (Il Slasl 53 & ol Mol o isaelS S| (S 58 €Ggabsi 5ygld pogie
J925 sl Jauiliy Lol ci)l> )15 dngs g 0y adgl olpe ) o8 95 00 M (ol yolid 5l awd (] 0 jorbogs (slans yold
S laojox lyiear (oIS sl sl 13 WL laggyglid cul iyls 1y elazal L ol (i ode (slajlslo 5o ool
057k )58b 55 (s sl jl g ) MS (515 Lgd oo 4l nles oS lu ) drwgs 5 ) e ool (g M4 lo p 4l
(2) WS o0 €S Gl (B> A > &S Sl 03y pU S8 509)50 slapnes 9 Gog Rl (odike (2ldd Sieging Yl 5
nol 2 098l 155 g ¢(6ygl55 A (cagho (S 39 o0 sy HaSLE o (Sliae (63l S 92 ysrbogi s ks oS>
Olsedr yorbgs slacsygld 51 ol o & ol 43S 1,8 odlil 5)90 A shgy JSB 4 35 OECD (3))58 55 <y
(4) cosl 0aid 3l oD g Jliomd damocunsj goojes )3 S5 o)l slagl i

L owigd) S5 sS4y ale slasigy o)y (Bl (sladger Lo b (S35 b3l 5 «Lale ladigp porie
ey ylo (oo o 10 AilgT o gy (] 03,3 o odmliie sole yidld a4y sliiwl b yliil el gi p> o g oo 3] (sloasy )3
O3S ey ol o sl dgrg 4 JanelS pgle 5 Supd clidcun; Wile SUSS ple ol Sen b I L S o
Sogods |y sole ladig) Greloyble (sla g liSalo s g gole Sl liml gl bl o ¢ ulagy (sloodls jl oalizul b (58S
Sy S ale SVlEs (o5 43y 9 (Al bl logas baig) cpl (6) casl 03,5 ooy g lulis oS
5 pstlio l33lon 1nls Lo o s o cadly )5 itun plolid LB Lols slaojsn 15 adiidys sloodls w5 alilan 535
S (P B (sele L9y S S SISl Gl o qeadly (225 Sk @y B5S L g lagsyolid

2 &S 3l 0)lal a4 porde cnl Cul € ingly (93 pml) Slacaggh gyl ol > (eolul porio (3]
slacyglgl Wod o asl (olg 3 5ei g ags Colim (58 ale s Coglgl Gl & (gly g (5ygkd ple slacusl
WJlte (sl 5550 (s Slagirortl slablos 5« o slagy lo Sl elainl Slajls ull 2 Ygans (53,201,
Olyis 4 Coodl (slvodly Cuial 9 51,3 (il lacudlye (Jlizmd oMl 2 395 (63,0ly ()15 ) cudlage Sl plojl
50 3L <Jg> «Sensitive Technology Research Areas» )15 wgdeas .(8) cunl 03,8 uST ks slacaglsl
Lk & gyl 5 oles slag)sld plsicar ]y (SFleSTon g litesss Slapiuns (o95lsS (Slais)slid (gren (alboje>

(2) 8 oo (Byme il o9 S g Colos cou



[T SRRSO T I ]

hadl 5 ollid > gilae oA 5 (cogrbe sade j9pe (ingh 522y lacagsl $EES S sl
by sl Jolye Jold & Casl (6)9ld yos 432 Juo ) sl te S (S el (65908 Mollim gaw )3 (el (sl
bl 2395000 ) 4 cng o)l ) Gl ulep culio Gloj el sl el Slaidos )3 g cunl o8l 5 E5h
DO 5 g oo Cguine (550l Coglgl ciyly (Y (oalil by (Jg din jols Alsye ) &S lagyeld (Jao oy
o1 odlisl )5l (hypdy ljee 9 Splyimotn Joos sl (Hype Cycle) «ygls wlids o5 2> Jus 5l 55,55
(3) a0 i 1y (oy5ld ya 5l el bl g &gl blas &S

2 SloaS il il gladgen (lolid 13 (ore (A ¢ Priwple g (e (lSud Sl sla e 503 (aB
oolisel ale Cilis (slaojys o dlaly 5 ool slodbys a8 (sly (oololn oo 15le olaide 5| aogmsls o
B s Sy 50 il 3l ] olasl 52 9 3300000 VMo e S yitio izl (SlagSIl )y 4 (eltislot Ll 355 0
Sl lje cpyidin GLisVlie & oladger (o] oalitl b g cunl ad) )54 g M8 (515 ) (bgy cnl 2gdse s
(Feoge e Buln 45l e U amd e oSl by ol (2) wload plelid cdmghy sladge plgisdr )l Jilite
235 8 Jelo 390 555 0loj 0 gl (aligy 5 29 gl sl jgmondls oy Gl b (sladger

Sarer 035 )3rbgi b (£ Lo > @l 3l G plsisar 33 CPT [asls qoolaslen slaelos JoS
ag> obiwl b Sk cuns «wl Citation Potential over Time ciisw o5 CPT .ol o byme il
e S 09 €D g Sl el srimd lis CPT (oYU sae a8 o (6550510l 1) o] osiiSnlin] Yo cpw 4 (kg
pole 5 Sujd ( Sbjy et pole )3 by sladeer ol ol Clarivate (o)l5 » jasls ool .l imghy
3 AVl Slpss ¢ (P) Lol oY lie slass aile (oS (slaodls b a3 ls ) cuS 5 L (2) ol 48,5 1,8 onlal 3 )90  SleMb]
Slie &Sl en g (o8 S5l e a5ty LD are o) g Ll I gamsin Jie @ ol oliwl (e
Oyl Ll

drgd S pane w03 Sy (9 )l Olgisds 35 S8 sloadd (oS Sl yadls g (eolitel lalos y 0pMe
5 sl o)l @lydl el plie (miuple lrodh oS 5 b adds (pl Wed o aBlS ele (slasy) 5 b5l
Sl gore bwgs a5 Frontiers (315 ;0 (Jlo jgbay aim o 1)) ol 2,075 (23 ol jl gole (s g il &Y g5
slooje b syskd o] Lulyy o8 Cul oads (Sl (polail oo 4t iy 5)5kd 03 1 Sy (sl s o Sl
Sl oolizl b s oyl (7) 235 o inleits |y by b JoSe cslagsyols oo b 5 g imjlame 5 elain] o golasi]

)15 s 0,8 Kol (6)li8 Canli )3 0394 9 g oo >yb e S Lilos 5 (yudle (6 55L (slapi oSl

\Y



\Y

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

als cpl gy 00 slod 4 lacsygld 55] 9 (2bg ot ) (ol sl el ez 3l 5 69l paSLs wules
ol e Jid plascinl g L ¢ 5yl comiine claojloddS Jdou 5l ooliiwl b o ceges a8Me jLiel g ool Cowd
sd)l;‘.&l.w 9 2 dhaobb dl.i.:.n » ‘dlédé}d dlhuigl)f b 59'9(“’ LY S dl}é\g Y A.I.Z.fdo SoS @Laauaﬂ.w O (6) ol

D9 w5 6 59lid drwgs g (5 IS Ao par punno

—Clarivate

pisie cp> pole 3T ¢)Kan L Clarivate Analytics oS s buwgs 45 «V-YY ings slaaga» 555 5
Ol Canl 003 )] H5pbogs (slaisygli 5 ale (slasig) (ololid (gl 3 Sug) (2 5ysome0dly g (i yley | (S el 03
x5 7 o el aoblinl a3y 25 cppin 5 (ole cdld e (YL L B ades alold Baa b )15
oS sl G5 o) Ss crtrimte el 03,5 odlitl plawsie el iyl 5 w0 (elaasls qorliulon oo Lol
5,5 o o2 ESI (Essential Science Indicators) esls ol5oL ;3 3¢90 (aly (slaosls I asS Jlos 4 51 (gloay
5 adg) ols dger S VY 5 s s dlisye 5 (2) 5T ol sl szl (glaodls )b 1y Lale Jleb cloages b
e 118 )5 4118 bl 590 L0085 b 5,50 5 plaie jobas a5 g Ve | sladded agus pl 0 gl Sl 0ol oL
bzl ggezme Lol 1 sl Uiy 145 i adsl asgeime l o j) ES sloages e JoSo Lol I bg, 95 51 oolizusl |
oles 3 g (ele 0o o > ol dlie o (glil & sliwl (5 le bl 2 p9 B9 9 crly Ve HLisl Jlo (:0ke 5 JS
Sl elaial g (b pole 0318 0jg> 035k 13 jorlos drex VA 9 £ dgr W+ plaasiie Jla5 g (B9 93 ol Gad L
oSl Sloj (Sib g oole @il oo gblis (gl oS sloaslis 5l eslinul il o 334 paseio |y 5,505, ol a5l s
(1) cunl @l 3905 CPT a3ls 3 oo a
255 9 B> ladre Slas (il oS Cwl alaoje (cwyp ogy NS SIS Jou 53 S 1 (S
alos 5l Gl g SleMbl 5« So5b wlgo pole 5 owd (b (Kb o sum pole dilo laojen ol odis osalie o]
Wl olaags b swwj pole jols joba .l 03¢ olpen pKouis ddy b o] 0 el 5,00 &S siwn olads,e
o9 > Cuwl oAb gylas Waojgn o Sl S (S plgie 4 il poif Sl Jidod g GongplS (aldd uSiegin Sl 5
KRAS (gloosisS low 5 ISy Jsho G508 Slop ale (g slalo) 59y 3 sloizg 35508 365 ol (S

oMl g sl C8L 5 ST 53 Sy S (wy 2 g7ed (e (ameciun pole 0jg> )3 (7) Cawl 485 &0



8 s (ER 8 ST

Olawbre g SleMbl ojs> 55 )l )18 acaglsl jao ) asrecunj il b dblie lp coanl (e ool
9 g Clasl pole (oo yo0logi (sloj po 01U €SB ) 909,95 el g (Solewl (ovae (slaaSud able (ol )l g
S ol gz (p¥iz  plojen g slrdyple od o ple dawgi & amd 0 L (Slojo g9 (! L(9) Mt Sl

ol (o hlaScilow ¢ (aidghy (cbadled yu 03iuS  Nialed disjls

' N ( A 4 N
Jlss slaojg> Fiy slhags a8yt

AL Jlob iadgl 0j9> Fy gy agiz 0> 9 ohSaegj (SVlEs
lize LS&‘U.A.UJ ) N iy y > |_] |JJ|JS)_JJU Qhumé.o

=Q s ;

7 =%
il S/
Sadinb SalS sla iy
M) sl slaoje> | whade sla Jul=i
a4 Solidwl il juluwl 3230 5SS aguz g
L gl lgic Ty | iy,
"abdiss " sglogi
S o
o J & >

ol Sy 0 (Vo VY oidgi saguay (w155 .Y S

s «CPT [aslor ¢ (P) « ool cVlio slax» Lol s ls 93¢ )55 ol 3 osdeslitul (oo sla il lo )
28 SYe sl )l Byl | Lasls cpl sl ale dpun SO (1D 05105 g pox sdimd LS P s ls )l (69
Ao 3l |y ole adgs m )3 il g aBly w5 298 0n dmelone 15 )18 293 0 SVlis (gl Ly 4 00
sS85l SV lie oy 4y (el 3 1Sk cuns CPT (Citation Potential over Time) Lasls 503 (gm0 5l
Sealips g0y 3551y o o ol S8 lie oSz o Lt ]y (g A (S i (asld l S o Assle |
Ty d)lifc,‘wltw 2 &S ol AR C)i L;Nézl c;g,o.ml 9 P9 élb L;L’uw LY CPT Lg\flg )\J.B.o ‘é§\9 2 .J)'L»L;o wgau.a
ool Lale cancagl (el a¥aw (o)l ylaase oS b dow b (adls 93 ol S 5 .(6) tbe VL Caglsl

Wlodd 53l 0085 b oje o Slsn g 5l e sle ol p3 S 03,
ol 3 o2lisl b silgi e sole Slawso g yguiS ccan] (gilwooly BB Molliy ale claie,San 4y adcas ¢ ¢ Slisios
Ciyaabiy byl dxwgs (gly g ololid )3 d93g ele chad & b boad ¢l 09l cud )b Ll )3 aS Ty slaojes daosls

ol o lajn b guad |y 355 dnsh 5 5585 Iz b 085 o SaS 5,518 S & s (ol erizpan 118

VY



VO

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

Osen a2 Sy b Al (e Mg ) ) Jlb clacS il (gl ojes > (Jle ol ST (Slb
CSL5 el 558 (5) 50 anss | 355 B, o s o 5 S0 SIS I gugh S sl s IS5
& (23Caz 2 5o s )i ale s Sy 5 gygly slagarie Al o el slaglejle 4 (ele sladgs
)5S’ (659l g plo @ole 4l (b )3 (pimen Cog )M SIS (slvodls S oo S Sl slaojg 3 (5 Sl
(4) sz o3lizl L oriwple s (laololy (giluibl g phmgd o slacy gyl 905
e 5B plin s > &5 Sty 5 Classe dnygaS | 5585 les Clarivate ()8 «lol ol Sl 4ej
clodgs jho ;3 phais Hobds 45 Miwn olb )9S Ales 1 g 0,5 g Lk oyled] ¢ codio YL ams o ] s yl> 13
JolG 53 g iy ole (sl oM Sl oS aiiS bl Ylie > &S Lol &Yle ades > s W yguiS ol .laid 375108 D
o> pole 8T 4 Stanford Tsinghua MIT s5le (o551 50 cluwbe plaw )3 35,5 S5y (690> isund dgu> S
9 oS odly cuS 5L (555 cpl xBly 55 (10) Slodds (8420 calisre (sladgus jd il 3 iy )0 guldS sladlys lgiea

O ) sl 5 038 S ole Sl b 53 1 395 ol b a5 o S el 5 o ol Seil & s Lo (sl oo

WSS (650,40l y
031> &yglRaz g aguz ol s agi> 5yl 380l J*L”SEJPJ
@8
A4S
O O O
e bl JLYA-LY sals

(origy Sageay GF)IF5 )3 559k 5 HiRg3 SRyl mad alyd .Y JSUS
5 S Cwlaw o kol Jao cpl e &l Sla (b gledgs asy gy adbcsle Jie cul atdly eacSHlowl
@ 2 l) IRl G 58 jlamenal (sbadles g (S lepw 9lis oSy (gl 4y cunl odlitnl BB (dmgdy (65240l



Physics cg . If{ﬁ Astronomy and Astrophysics]

Quantum Physics --i :r- Cosmic Phenomena
1

Particle Physics -’ -+ Galactic Studies

[Agricultural, Plant, and Animal -2 }

Sciences

) ,67 Ecology and Environmental
’ Sciences

- Climate Impact

Crop Innovation -
I

-————

Animal Genetics --' -+ Biodiversity Conservation

Research )
L Fronts 2023 A

T
Patient Care Advances -- r - Earth Processes
] ]

| !
1 !
1 |
. ! 1 ]
Medical Research -~ \ | -+ Resource Management
1 |
I |
1 |

[Bio[ogical Sciences %} 2

T

Genetic Research -
I

Chemistry and Materials Science

- - Material Development
1

Cell Biology - - =+ Chemical Innovations

[ Mathematics J

Information Science ' Economics,
r- Applied Mathematics Scicology ...
\

~- Theoretical Mathematics

/—"—\
L]

VXY (oido3s (S gy (9,155 )3 ol (2UWlid (559U 5 g3y (SCuglyl Y JSU

| YLrY St dasey —McKinsey

9 PGS (N 0dd plite (S Se Sl 0ygliie S b Lawgs 45 VYT (5508 (slay) jluleian 515
«$)9U8 (5418 29y VB 5 3505 b IS cal s oo L1 3 slaJlo 53 jorbogs il jolid (slass) I o didos o e Yain
slagingsy gl e dile (o lajlhne I bad ul 1 o sl g 038 eanadb ol adgs gy JB ) bl
2008 5 dvalie BB ¢3:83 (51905 U Cunl 03)5 o3litwl (Jad (glasiiofls 9 (oges 48Me ot (g5 Lo pus 020 ¢ sols
CEL L eguan (hon OIBD adgd 7y )> gy (pl (30w (6] bled w5 o ySuig3 9 (LIS Cawliw ¢l e (sl
oo Ol o (] 5 005 Pl €l (slir g €ad iy (i €Ll g Sluslre sl yor &l o]
S oo ol 8 1y iz glio )3 (3 5 i ole (Slasig) (lojee
Siboiimia? 5 €35 Egan (5P ilga Sgimn Gga» ke olaig) K Sgimn Shgn D adgs

03 S (635,84 g 895 (glgime Mg o« 5y Sbj lade oled M) 4 465 b oje cpl Wload o € puile 6550k

\#



\Y

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

sl 03l polazil o 4 S Joou lslo 53 5psmme olSile (a3l 9 G3joel (o Dloss Ml (g (alaoje> 5
a5 zol 4 Copilot g Midjourney ChatGPT ssle olaylpl jeels L Y-YY Jlo jl 45 Woo cone [ogn 0394
@lio 53 39 Gresd Jlo )3 Syt g Cuwslls 1) )Y gy 5 VY il U ooliai8l (35)] 318 bl (5SS 3 Sl
(11) ol calizes

s lane o €F 9> € gy i Jlj3lp 5 dnuog (yszman (alodig) iz oa] Clod plgie L ads (9>
slazel LB 5 i ol qoyel Jliond cslalasms (gl olbcdlo s sbul Gan b oy, sl ks g okae € ko slee]
St g y20 sl p (e g )lons lor 1S o Wl baplojle (gilere Jo5 )3 (Sl (i 5 S8l drwgs
ordjy bl )3 (el (slaodls (B33 (sl 6y g At (0238 (sl (lade (u3le Sl )3 5 pete et Cogr
{5) 100 ool

g € i Jlaih &, 5108 Cuadle? K ogilsS” Cluwba? Wil sladigy & Jlasl § Glusbre (slaje ades )
2B LS5 polide )3 1y laosly Jols (ISl e bl )35 G381 e s gl el o Byme €ad g (sl Slslono
5 oMo « Sitcd glio > pogad GO (coaSis 5 (e ol slae) LEO Jlasl o350 il o ol 3 YU el 5 o8
s ywdy ol Sl | olaY slgeas AR/VR/MR sl S 5 (slacasdly «pioman s Liol38l s ) (65,
{12) it Ginio g (ohjel Slooj 43 3gi Jbo o

)13 518 € gt skige? 5 € alid (clagsyglid> S o6 oD (ygmen albig) Kath ity codige ddgd )
9 (Sohas (lidCun) oSy b g (odine S (00 )8 (6y9l8Cumj 9 SH wlge SV g slaial )3 Jols jsboay &S
(95 slogydes B ) Madgr S8 (pizren Cusl 0dd e (pg (2l g (29> Y gazee (3 @ ¢ JgSge slaodly
(3) conload Ja S y3 o)l le o Jlb slragen 5l (S 4 Sy St 9 s 0b (2l9p (5L

&35l s a8 (29l (glosisl ay (ot 4 4305 503 laisygld 2 Ok slo lsie b adss ey
@l (Sl syglid» g3l 3y &l Suig I wiile (ladigy S o S8 aetun slapille b )55l 5 S
dy90 0 Slax (caasl 38le CBlaal &y dogi b ladg) copl diiud sadz oo (slacoglyl dlos 5l € s luslee? § € )8 Bls g
WJBg o g5l des il mlio jl gylaw ;3 9 Sloas shb (Net Zero) jow Lalls Blanl ohods o coull &l s

(4) sz gilwodly LB g g (il loidle



[T SRRSO T I ]

9 Syslgaz

< waligy walijl sl siluyjgya
Lauj_g) oo lw b Ui_:)}ll'_;ﬂl slaeiwl l.Qs_LigJ LS.LL;OS_)g LS)l)SJ
o 8 /‘> |j\
A 8 ill
2 @{e Le s
(=3
sb)lsoe Gusi - 2H eyl ul)
uuns LQJL"Lbol d.g_u.llzo U,U)_J.LJ uSthtSJ_qLLé
ool

(5908 gLy, jllmdar (8,155 53 5 2 (SWas 59l (plwlus ol pe ¥ IS

&y gy b sl Casl 03,8 o3lisol kg (sa45) 5 byl sl oS slrodly Sl ol yoboty (G315

e 9 (ode Sl gl el g b sl iby dlas ¢ Byl (gl dass lad S 58 o) 0 3)90 (SIS a3 LS

g ol SYlio sl gl sl e colKL (Google Trends wile b I sdlazul b losls oyl . Jlo (6,184 ko puo

6355 Sbo b s lord (3l Jlo 5V B+ mjlitel o s Llone ol 31 S5 o g Wlod (6 912,5 PitchBook o150

e el gn g 5 GLED (oS5 L g sl ord dnle (6y9lg jliel & ale cllinh ¢ «olel 3 o a3 ls |

b il d2g5 Ll s dnogs gl Jolpe 13 join s & (olasig) B oad el 3S09) cnl +(9) conl 485 S5 (oges
Al ol g oo Cguoe Jl b ledl &7 olag) Sl )y (2 VL le

sbaig) b agzlse 3 Slusl plie lasiojls 5 (S)lee ol Jedod (S So (IS 5,84 pazio sl 00 ]

s Celadlaminl 4w yid Canss g ¢ 3 sl @595 o Jid (sla ST dlaws 0,byd olaodls cig) ya (gly .l 4ilyglid

5 Lk Lol ple BMS] (gpl Slsle b udle (6:53b ale olakig) (cl e Jlie plgiods .l 0ad Low oo o]

1 peS deojon cpl 5l (gl 0 &S Cunl odly s glawslie (glacuus &1yl L 5,155 .cw Yl Cubay D390 laasiis dluss

V Vb 4 cuns ol gt )lBle s drwgs il SEL slaojon )3 &S Jlv 53 )l g2 (i Cunbse 2 (sl paasiie 0

(Sl pis Oygo 53 &S Sl md o Ui 1) 4l (slags yolid 53 Sl Sl ol zpsga 4Bl (pl (13) Sy
A8 2l 4ilygld (glas )l gilson: g 45y s ) s (ouilo Wlgi o0

3513k 5 5390l )loe g2 gy 3 B S o S8 IS i 4 ()] ol Sl ol (lmodls g3yl Jlaio

S |y g3 (gl 055> 3 (el (slacs o g 590 e 2o (sl K03 (g 31 9 1S 18T IS (g9

g 358 G o Sladl (sopw drmg sl SOl (13,9, b a8 o dpog )9S & (5)l3 oyl pimen imd

IBlen 5> ggdge (nl (14) 85,5 0 500 018l pasud (6 S sl 5 ©ylae Bl Miadgn (slapiun Ll (o)l

YA



14

o Mot S

VLY u_'>|)]o u—.’.l)?l

T \l :E a} WL }L.;‘LJ L‘.L g o Majl
st il - S ,
( \ 0w veglae yiga

1ol 8L Sjlwinio

381 Cuysmbly slas)glis :i? : )
ad g spl Sluwle - .\\7 Q

T Ago egioo Gigh

U‘~°9—'—'|95 LSLG:LS_)BLL('J ’ Mo
4 o 7 _f \E@ Jliazgd oy \_'L',L.u]
QJ.O)‘UJJJ LNJ)_L&_J gz' ;S_ID;__.- :
Sy oai)] | - sy Jui )lysley asgi
oaiyl 7 ‘
-~ \ T bz Cygd g olaicl slas)lase

-~ ’ -y ]
abias slos)glis oxil -

_

i sla syl g silwedy
T walgs g ol slas)glis

(Ve TY (559l slasig, jlailenbary (9,155 53 o (2lwlind (5 59ld 13 52 slaig O UK
Ol 3148 ol adly i3 Lo (gaaod g jgmopmasiie 3] gomendls o | oS 5 (555 S0 5,50, IS psboa
GOF ol )5 eolinl calisee (slaygiS 5> il )olid (gl sl g o o) (slap ity dxwgi 25N s g oo
Sly S 69l g5k Gl 9 Sl @l lil slagadls Glojan Jo b by ailysld slasig) plulid 2 ogMe

-3)9]@’ p2ld Slojle g (M Zolaw 1> (63 nl) (lapreai &b

5 ol e Sgud— WHO

3 S (WHO) culagy e plojlo wgs osd pisie €YY=YV Jliowd codw ke o5l md st

o () 29800 Cguine (e oMo lapllss )3 &il5lis Y5 colin (il ooyl (s 5 o Sl

S 93 yly ( B Jgol (s aSh 0l 00 CoMl 059 3 yorbg slas)glid (Byme & Bl S (63,509, L

Silwsiailys sgoxa st () 13 WHO 3,850, 3,05 2355 3 Jlowd ol oy 5l codlo cllas 5 (sl (Blo s 5

Wb Hli8l cedlw clead LS 5 (Lisu il ol & glaigSa sl gl Jluzud slagy0lid 5,k 5l codlw slapllas
(8) 1l LtnlS 5 s (oS yluo 53 g yiand (slablS 4SL,



8 s (ER 8 ST

Codlo o (sl punly pliolyo § Cogis cunss il 68,8 )15 48T 350 Sl sl nl 2 1S Jol o

S5l 5 Coles oo 0,1l g hasto slap il p AST L 4il)5ld (Glacdlo ) dawgi pgd b dawgs Sliall Jliow)
o) oM gloodly 1 yls posns > (SME] Jaol culey 5 odly CunSls pondd p)los 9 ¢ 0s slajli b cawlite ailyglid
thS iy codls pllai (111l sl ol (g 4L e i yslid 130 B po Jlimmd ceodhes o 55zl ysly il 2 ool
logas daypis candlo claples b Guas JB ailyglis slaoly (b a8 cpl il - 5aWole piwd 5 odlas

(4) 29500 o & ol Aty glaygome Sl (S oy S sl y9lS

wilil 9 spSejlail wlo agsi
L‘LE_*T')".?E 5 cuSllo 51 ylisabl
SRS ) slasiilyiwl Gl
b Jliazs ol

Jlizo.

az) Sy 3wl

)8 gy Cuy gy Sl plesl
L osiiblagy 33 Jliazd Sl
Jlzs slad)lge. Cudlags s yelip
)J“D))_LLUS [EV-T.V-YoH

Gl jl Cylas plupwgSl Sy
il wde g wilg> el S| Sy szl
il Gayb Jligzs ol

Alooid LSJBLL(L M'siﬁjm SJils.

lgo_p, aulé laidly Jguo!
e i S
it SR o e
)2 S olac g ol
shzl )y aswgi 5 )
6)9[11').

VooV e YOWHO Jligws Codlwr Sl 5508l oS Jpuol .5 S5
o) ey irotes 45 Conl 03,5 (3555 |y (50 el lanl ) glaegorme cubligs Slas lojlo g () 5o (slily >
Ghle » (bl slacslop; Ghyad Jiowd codlo glaclee phjsel (Jomd S Culuw b )b anug ol
i 5 g e selain] dSL 4 ygli5 slasd Lt CBlanl ol sl il g 00 15 93 ladliye (slas Seod s 5 cawdysd
5 Lodly cogad > dine) 3 Sl sl dbml clp (pbacly wiges lyieds 305 o0 )3 58 ) Jlomd codlw

35 (b slata ) (10) 38,5 plal) B 5 igil A5lo gty (5l y5uiS B350 Bl 5 o8 Cad 1 i (sl i



AR

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

Oi BS d‘ﬁ L;}S‘)LJ L’)g.‘ &S Cowl Ls?[n‘.)él alos FHIR 6l oD cleMb Jols d‘)’. u.ﬂ.e? sl lsbewl Axus gy
Gl 03,5 (533,400

el 03,5 uw i Jlumwd codlw 039 1> (63,0)5 Slidiss gl olacodg WHO siw cang g (imgh s )
3 gy oM sladoly (o) (Gl sloosls by 1S5, lags)lon paseds slapts oSl dnwgs Jolds sl ol
Srhioslie Sl aw)p 9 093 ol I codl sl i ian i ladie (Shb (Jlzed b)lpl l byse el
Coles 2)90 (igly (Sojen (e 5 (So iy (ol )3 (12) Cunl oMl ot 3 (Egtae Jogp byl
LSS)'f IRl &S ol 0dg L;.JL’ 9 LAa.;?w dL&vo.}‘.} &»)J)’t Ju.bo)a <b.§.s b LQL;OA»J‘ dl)_s X )M LSLQW LEMTY WHO
ol 03 ) otolol yobos 5 2l Bl (sl

oMo (slogyolid & Jloyd ol g Jlo )3 9 )10)05 oS (Slo)oulS 2 oy 39305 il 3 503 peiee A
i o bli) Gcdloy 4 join i (lo)gilS I (g )low lABl drwg pRouiey (sio po b aidple ()5S 5> Jlizmd
ey lSal, iz GISS ol 4 oled] s WHO sias 1585 3 s ytand o3 sbi0] sl (sgpss 5 Sz LSy
sloy9uiS & (59l JUim c(sladlate (3 (slacs)Kon g 4 ol co a)Saly cpl dlox )l 03,8 sloiti o] talS (sl
e (slaylj dnsgs emizan (15) 3,5 0,Lal Jluos caods sbaaaby (sl (sl sl Jlo el sl Jie (2ib 5 bin
bl plgisds sl ol yan (gl dls wle ity saeS” (slacsyglid jl odlatul 5 codlw Jlzs sbapiunw )8 skl sl
Hlosd gykae pg e 3bolie )3 (330l

OB sl oM 0jg> )3 Jlos (slasyglid 4 (eges dleiel g9d90 i (pl > ondigihae sl S0 ]
tles 5l syl Cantal S5 g olow ST 1 (o)l 0dlitusleguw 41 Loy (sl 51,55 dmodls ) o3litsl g 5 udlis
295 5 WHO datlly ol b ablio el 0 Jlimd (slopims ages Uil ) ailo Al e 45 situn lolos
Sl IS sl Blad (sl g5l (b g Jliznd cuodls g dise 13 eges slasbgel )] ool CusSls (clacuslw
(1) cal 03,5 28T

Bg Sl lyed 53 o39as Cuwl i w i Jowd Codlw 38l 0 0 (slod s slacus s da yills pl LS o
oy jl Sl e )l Sl 5 (S Sl (cumgiasuns 93 ol jlojglie aSle (b)) & S (oges By
(ATl ) (Sgan (hen Wile (ng Ss)sls Srpw 399 jlwdine) Slgie S8y Jp cnl sl aBl il )9
AeolZiily e 2, 5en g3l p WHO diwly cpaen 13 (14) 35,5 Kb hig0] 50 03938] Camdly g odls casal )3 cpmS™
@D s (5,98 & GlasgSe )l 45T Wyl slaySaly (S (dly (Sde dnely g 2blagy sles ¢yl slacS yd

WS ynoudd Ty og )3 dad (gl pl oo aSl aed W)l ) oo closs



8 s (ER 8 ST

WS oo Colin jgmmepd o g Mawbgr Cuodl

wizie (World Economic Forum) slasl Sbes gese Luwgs 45 €Y+YY Lo 5y 5009 (6ygld Vo i)l
San b sy (3155 ol 295 o i jlaoaty] (sl )glid (ol dive; 1> (Sler yrine lis I (S lsisdr ol 0
Sl logygld ol ol 5503 5 99500 48 WEF ale lygltio et 0)llss covi g inlio 5 (g ¢ sole (sloaly
o35 M5 5y 515 g8 T il ol <S4 53 sixieo g ¢ s csslazal sl 5 ol Y55 sloxy] Ulss &S
Lo sysbié el 13 WEF 5,S05, iz (o3 ake s wom b gl33) e ol slapasls  ito Baos o (5525 So wils
(7) ol Segs8T 5 B! oloial 1513 3l ulol 3 sz (bl 5 (oolih S o J il
LaolSily  Hlisios Shhe lawgs (oloiiey (slos yslid jl 03505 (o od 1l yoabogi (6ygld Ve (nl ool ialyd
Slodl gy Jabd gl pous b)) 2013 S5 55 laggygld cpl uw S9b00 ($)910)5 (e ol o )3 9l Sl y
S o GBI (2basyslid aules > Wigd oo yild cotie Glansie | (295 Lawgi (b))l g 5y sl LS ((sole
2l o) (9) bl 03,5 a1y 005 PVl iaio J5 g aiaciuns) Cuje eloiz] St Lol oj> 4w )3 45
4 gl gdyorlie bl & 5 00 plrl alaigygld 5503 b Al «ilgle (slagsysls plolis Gan | e

Al s 1y wyiand sl pialdl g Sl sl il

dl.cbqq)'g wlzal

LS)SLL('!
LSLO:LSJ_QLL@
3 il 8g8ll ¢
@J)bijg_QJ ’ LSJ.;.ml_) 03)5
& ’ T&n} _\_').oU LSlJbLS_)gLLé M LQ)L_SJSLLé
JJJ:MN sy |y e e lgz gull s s o
AS e UTJ'L'J',._JJl sals 10 iy 05)slid slp 09y sbacl

OVEs kg

_Ugmuuo.

_U9_uJL_§\.D.

VYT JUe 5 yarbe (5ygld V" 0,155 45 (5,9l8 sl Cuglyl plwlid aiuld Y S

Yy



Yy

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

iy e Jus plgisd o Cunl € (JgSIge Sl ¢ 3155 (13 ool glas yold o Fpasli I S
€y JoSVse (lbtign 5 oliasd gl 5 dadilly )5 tts og29d 5l BYB s gyl ol )3 D55 so Al ML)
03l 598 (555! 8 puno g (5505l dlal 40 laodly (g jlwod paid il &S ()5l oyl 29 o odlawl CleMbl ijlo g 5 (g 5lws i
(6) 21> sloog ol (oogilsS (5385505 5 9> AiS ¢ ) silw e dlo (203)5 sl )l by

oS 5 5 o9l cnl sl € e gian Jign b o pSden (npie? 03,8 G2 398 4]y (3L da g &S pgd (5)9lid
csladlaio (oo )3 )l3y:STy Sl lons 590 Jlinl U3,05 oo 0300 (6)18) 9 (iblige aee (slaodld b pedle (6 p53L sl Je
5 Sl obuls ¢ ouldl Gl ¢ umen laodly jl oolaiwl b ojes opl )0 aldsws sla i S dwiw 1) Slka b
(stos (sbraiges o jIL(11) aimd &) plimdgj (slajladins § 03,8 (Lol |y jlas jy 3blio ASlyi o (Jarociny; slagadls
bl e 31Ty gz sl ebailis 30y iuilys VA= yg58 £ons 5 b 45, 0,3l BIUCDOL 03 44 oo c65kid o]
A8

e Bpan Ll e (LS (5550 02 Rl (sl )8R, plgisds € o gian Jusgdr (6)gld «(gjygliS 0je> 5
3edyg )9 R Sl aedB 558 (gl )il Sl lalS gt (slaaia] B 51 ()l gS L (655 ol il 00b B jme nlo
23k Sl gy ol lge (B o 4 Wlools it Ayl s 2,5 e 0t I sl JsSge o 5 o3litl BB (5551 4
9 sstlond (sladgS 4 (Sly (Al (e Cutal 09 53 (MBI Kl oo (6y9ld nl > (RIEI ply dw B (g jtiungid
2) 155 syl Ul 5 S asbie sl

855 9 Sluwlne (6 559LiS ol 1 6dlS 059 5o 53 WEF j50b95 gl jold A JSus

ol 35105 48 gl slo STy Y s 3l cage ools €pgd s MRNA (gl 3T (559l waodlo 0> 5
cpl D)5 (6 50bsS dnwg loj g yidw oled 6yl 558> cpSua bt MRNA i Jus o4 V=265 0 by
238 35 erhg slacslon 5 b)Yl (ol p wile lagilon (lo 5o &Sk ] (sla il 4y (iSTy 1 e (g5l
g 3Bl colo s 5l a8 sy (loj LIMRNA (loyuasTly adsi (sl (gt @l g 00bi g3l bl (glop yitly dngs 515
(14) cosl 03,8 bl joed)d (b sl

oo )5id il gls8 5l (S lgisdr €lojen (g5l g g Ol dtiai (cly (1S (glacodler (6)5li8 (55l 0o 0
21550500 5 moaty VT 5 Ul s 1515 lojon sl 305 31,5 Idiogil gl s lus 51 oolizl U (g5lid oyl il 05 -l
sl 86 5 ,15)05 oS 3blie sl ofagts (bl pl S Sy gyl g ole)S S Bk 5l 5 Mg L,
S el el (81,5 5l oalitl ¢ Jaomocinys (6ylk st 5l izman (1) 3jls o oald 59> oo S ST Ol 5 (555

A3 oo il e BB e a1y () (Sbd) 5 0 ddiat al B )3 oo dlge 4



ARie’ 8 iy 95 (S85 8 s

oSy g o bl ailglis i b (1091 55 ool 3 By b yslis 45 sl sl 13 WEF 3,805, e jolos 4

(J3 ed 3,5 0 )13 ot 5)90 3 (oolaill sa)Sgile 1 Jpu g mnslasie )l a0 (S5 p o] sl

el slopas oS g e s Shede () G )Sas? K] (nas (Gilodnd? pla olagygld
(12) 3imd oo Zuwly @olgn 0059, 9 (ABlg sljls 4 il glid (claclls JUS" )3 1y cxilad )57 )18 caw ppd ol > 55 « ko

sssly p e sl BLIL (315 cpl S e 0l SueS i Rl plgieas 659l I WEF 3158 wwules

holyd la g )lSen dnngi g (ogee slaculiw (b das)lBhlopw Colan (gl asuie juus (g )ld elonl g (SN

5 ) (r9Il I8l (S5 CudS dgup ot 13 Wb (gl &S Amd e LS e Cpgody (pitmen Amd e Dl

@ &,Soa] 5 Sludl s S 5l ol By 1 i 45 (03,509, il mlie 5l eolizel 5 cdlas i85k g o elazs]

(3) 2,50 5598

o—NATO

3 S (NATO) o ST low lojlor (g jl o piiin €Y+ YY=Y¥Y ¢)glid 5 ole clasigp o)l;5

e b ol slacsyld p sy Syel o Cusl Cuial g 6gld ple 0jn 0 Sioat] (sladidos (el
oS St olagyoly 5l o] g6 s 5l e ygld opl ol (Emerging Disruptive Technologies — EDTs)
S yndio (S dmd pii (ol Oygods |y 315 (clmogud g o o8 (ol kil wyid jlgr Ailg3 e oa] amd g3 Slej 33l 4
ol la ] (Sl g5 I35 ISl g o sollsiped 5 oll) 690 3,08 ol bty (Vb ooy g )glid (ol plos
(1) sl 005 9 431)3&'9 9 u.oUé.B Olbaasio solBasy Julso 9 83 ]y dl] ) ‘L;of slaodls | 5500 b ui':)l)‘f
dinj ) Lid (Sgiae igp il jlate 1)1 )8 €ile (6350l 5 (sgian I (oo (Slaisysls o

Sdlay pzen (2d)l5 )3 4l )y Cueal (ale b (Gilummeal g S gl iloand (ol glaodly Lo
o1] o (slacsygld i gt plgiea AL Wlord Carge ( Sludl (59,05 4 (Stunly (3alS g cpuite by L (5530
Sl luags Juoo o SleMbl cldas 51 Sloiiy 08Ty gbodly 5l oSl jasuis cubl « yuiscen (14) 296 8L

Gl gl (3 souas (ogn gadS slad )5 50

YY



Yo

05 AL (] 05 At § i3S A9 SRS S AL

O

s> ssib &

Slellbe (0)

NESTVCY
e

sl Sl VKHS
S)y9liv ibioayd

Jie STEAM g&

O “
Ogte L)y @ —

YTV YT (659l g ple lanig,” (8,155 50 559l 9 piRg SCaglyl (alwlind wul A UK
Wlsld Y5 e slagygior 03 5l €ipmtipw (igd Saalelo? o Clsedgdy (slacgyglid o gian Sogn S 5
2l e Ak e (B3hte) ety g slaglsn Jols Bro oin ol 3 Jpps o 5l aSTr b stz 2l
Dol «(§ S Sludl cSs Jilis b poliiie slalam y3 ilgn & gladilobs 5,8 o 0 3 35 1) ol 5 o
sbolasxe )3 ooty a3 oo I8l (6 pKeudix jiboas |y (ollss slag 5 (g iy Bllanil g jgile )08 sl 4ty Slles (g2l
(9) ams iolial ]y clles cds g ool Lials ]y Slusl il Slg oo jlisredss lacly, 5l oolawl cid Ll b jlas )
SesS slaojlpale (5pus § Lad (gilucs)bs b cunl «Lad» b jluleiia 3 (e slaisysld jl%ed S
» bl a8 w8 o aST gl Wlosel 3gmg 4y Slusgs 6puSay 5 Olbls)l wyllas gly gnis by (CubeSats)
Jolge 5 Sy e Sl Bl 5 a0, slaosly Jlazl (Sl hurdse dor S plad clacsloy;
Culdy ¢ Sibge 8Ll sl gygld dnwgi 9 QUyy aiie (EalS L plojen g dales (opml) o SEMl (555 )5 048y
(11) ol o0t ills & 50 1) olad slacdlu ) cuiel a5 oud (glojl 518 5)lg Lad jw p
bl g ogslsS (sln Kue (ogileS Cluslons iusl ol dive) dw py g5l 5 03 & 0ogBlsS (slos )slid 0jg> 5
bl audls |y (ks 01005 K550 (slaptums 2UiS5ey olgp o] )3 Algi e (ooglsS Cluwlome ¢ gistal Jaie 5l . cagilsS
olgiea 35 og0lsS ()50 sladibolo (Jlo e 13 )5l 0 2929 4 Symle CuaSe el es oty & (sl

axsgs 4 3,0 15T U 1S o ppen |y Woodl ol agiilsS SilSo Jsol o )b ) &S ditd gykao ol Sl K,



[T SRRSO T I ]

salss odil amd 93 (g3ymly gy jlje cpl > paasie (slogy (el g oostlsS EMan iy polie slacsluy;
(3) 25

Oly dgm ke 238 ) dag 5 Kigine Giludaer g € ) slags)slid? 4 B (598 (sl LS 5
e glabuly jledliil 5 i) glagdhe b dbilie (sl ordigil pated slag)ls drwgs (Sl slagys (203 5 (S
(13) ol SleMbl (g)5ld 5 wlibum; e (o] Sep Cuow 4§ s (oS Cas sdimd i dadilolw colia (gl ailil,
CaaSb )yl 0,l)> (res (S (gla Jlgu aSly S oo ik 1) opdle 5 sl e (st (glajye LiSH (g5 i
25Kl g0y 5 Bl S sl 6y5l8 jl eoliul 5 (63,8

2 pein &5 (goges Sl Oyl el p > allygld 5 ele slasig) Jlbod gl ()15 atea (S
Sty g55 5 (S ¢ Sllas (slaaia) )31y (6y9ld Sl AS oo (3 )18 el i)l 5 p05 elatal b ysmma il slags sl
5 bl sli5)) (gl (93m]y o B lsiear aSl ¢S wags plgieds &) 0 S slagyglid $ il e 53 ST 5]
(4) 12 ol o (Bgi> o (SH] (S8 (sl )il b o dnusgs o1 bg o S o (5 g5 5y bllas

5 pas lryeiS e «ailjglis B 4 oo Wlgiee bag)olid cpl 5l clis &5 wmd o jlie (rizmen )15
s e (agBlsS (glacs)glid b el Glolil (egias (hgn (acdloy ) dawgi )3 &S (ala )9l ofaghs 9d gas s
oS sl bgygld cul 5l & wigd w2lye (gope 5 (g DRk o 3l Sluse b ST glears > el Ses
(2) 3555 o oslil el Sllac b s yobo & lan syt

Sygody Coial g ple o] ) &8l dilyglid s g p 8l IS XY o (ol 5L jlulade woles
ol yo (MBI (g5ldles 5 e lallines (60t sl (siodon b 1l wlgld (5 pslgs eslate ol ) lod, 8 05 vy (SIS
o) (o)l (R oSl 33,5 (6 5 Al)sls Slused g5y I iyl slacuo B 5l gyl e B D93

il o walp Jalloy cutal g o] ldllas s> 5> o] Kitimgly 5 LS sl 4l

- B30y e duln

P ke s, ol iubl duslis @ pols isu ddlllas cpl )0 e ) Mol g slil go5 4 asgi
sl cals & ks awlde cpl Djlbp o imgh (o3 ply slacodgl 5 ilygld sladigy (il g ool

ple IS Cuslow 0595 13 Sy 2 oBole s ISkl Ay S o S Sl (pl 0SB sl s (o g (agrie
B oo (3 bey 3509y (s Jlble Jold (S jadls e ate cul sl djlucee wal g 1) sl

Hgd oo duslie (295 £9 g (990

Y#



Yy

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

y Clarivate 3,55 « e st 2,5 o)kl i)l b sl ;5 ool Solis 4y lgiee s p 5
ole sloodls I puiias jgboas a5 31> 3,05 CPT (Citation Per Topic) asls g (ooliwlen Jdoo o, (sl
Fubar JooS g5 ol NS (o0 (llid (o990 Sligen g oliial A8 elal 2 1) £ (inghy sladee g 29 s gl Pl
LS| sla g, I MEKINSey (o185 « bl 55 (1) 2,05 (s)lel 5 o225 (Sl 53,85 0 11,8 (obaaple (slo il o0
F o3 g Conl il slasig) g 0ddyiine slayingh Gl syl Ao g poe glptl Cud Slaodls Sl S 5 45 5,5 o 03
(6) s yshid imtio g (sobatil SI3T oty 2 s o

2900 ol laebun 5 jemedslyy ©ygods Jlmd codle Sl s3lmsl o)l WHO (3155 S0 590 |
(S slasia )15 (pl )3 08 (o o Lo ygutS Ceodloo pllas iy )3 1y (659l Slacuglgl  Slea (il slajls ol
OBF o dlaisl Sl geome 0gMedy (8) X)l3)05 1 sloag Curmnl Sl 0y05 108 (sl2)9uiS la e g (g pd 5 IR0
g sl lassly Jlo (lid)lS gy 5l (Al a5 A (o odlitl ojlmesin 3,505, Sl 93 by slacs)olid
7) 35 52 51y sl Sty 5 ¢ aeomacns

9l ol a5 (wolid ) 9 (ogrie S Lo duglio WY S5

o pmly cagl g gy A" Moyl W) gzmer gl Ml e cegrhe slaciglis sl )
O Jlo 53 a8 0l o)Ll olas)sld & g 2500 iy jemagilo) jaie I it " (gygld g, e Mol 3550 gy
3 o5 a5 5l 3,8 Gartner s McKinsey aile ola o)1 )3 porde cpl .ol 1asl B osn] 5 byl (6535 51 g ditn
Sl pob Jlo 5 4 395 0 Gl oo 4" gy aren” (Jilie )3 (5) Conl w3y Jlo 13 9 558b55 slosygld 2 o
Conl lolid LB (oriwple slaosly bhwgs o ciws i (e 5 ols b (lie cppidin 9 ols M) &5 oy
(13)

e Sl o Ban g 390 54 (IS Culis sol 3 Vgoms iogh " (63 ,umly Coglyl” porie S (daw 53
OECD uilo (abuwl )5 pgado opl b9 oo gumiro Sl Mallops b o 4o 5148 cunl oo jgn Caomw 4 lacoles g dadg)
cdlis ol dswg Bl b byl giloguen aSl als slats; ololis 1o & i bl )5 45 5 Loge o2 WHO
(4) conl Sle o b ablie 5 eloz]

Juisar &8 (45958 0> pglsi 9 5298 ole (o Lol (2935 0955 13 (sote Slasely ¢ sostie Sogls
S 3 S g lisler 5 piagh Gbdre b 4 pudn cwl (e sl B laje 3 355 ol ()
w30 )13 (63 9 53 0ly Syl p 1y 353 39 p03 sl (Jaocin g slor] laglon 4 Gl JLida & 5508

S S sl @l panasS g (93yml) Sl (Bl 53 (65 )3 I Slgiee (5lg () (egrie SUSE ¢9ycnl 51 (12)



[T SRRSO T I ]

Tech | Clarivate ssle oo 5,55 5 .l slul o) ol sla )5 cdumlio mro claygmmo 51 S0 (S

IS 51 el o g o] (slagy s ¢ ol (glo sl gid S & sy NATO L WHO wibe e s)l5

(B) 8565 5155 o0kl 3590 (0 yheliyg 5 () Canliw (cis] B 53 lagiitns Aiilg o 45 Lind o 43

WHO L OECD 5155 35l sbusl (3 3,8 o,lil (5,155 10 olgize 55565 9 (oldls atels & Lb Cpiscon

(10) 3)l> do g5 ailyglis (sla gyl gl g Jloy95 eS (sloyauiS” (clajls @ yidus g M (Glawsd 3,554, b g Sl aiely sl
Loyl 55 yad g g o poelail by g sinino (loyuiS ate j) baas WEF | NATO (Clarivate wile b i)l Ll
ol y5rbgs sba)lil 2 lalus g ailglid oo ¢ ale <)

scald § bogles B s oo bl 1) Jlod )90 S )15 @y J) (bl (69900 325 Jo> e cnl L

g 03> S Farmade Oygods (20 (295 5 (lid by S o8 0 il dn Jlaz )3 gl

Sl AL e bl 2 (Mol (659l g e (S o155 (b dmglio ) Jgaa

lo 79,5 &9 Jolow (bt g, 35 059> Jivdgy akeld oS piiie Olgs
dodosls  deags> Cawyed  CPT a3l qooliulen Jdow 5 b iagh slags s> Clarivate (Y- YY)
&lojs> samail Poasls 9k
Sl i dadis, wile OYlie (6l Aoy wiity Julog (55l o 3] s slans, s> McKinsey  Digital
Syskd oAl ik sl )lge o oole e )0 ARAAD)
Jos aslip oyl Jsol  laasie gloxl o sl Llos Jisms el 5 oSt L Sl WHO (v-Y1)
Sl drog Gladlate &gt 053 S sleyeiS
el dagysld cawnd ol ol e bl 1L jeebs sl sl slk> World  Economic
ol i ac daosly 635 o o Lreci W solamsi clois! Forum (v-YY)
Gomail Wy, ) S iyl b Jdss L (EDT) Oy slagsyglis 5 gac slo,gas NATO (v-vY)

drwgi gloy ALl «jgomadygs

ol slaaig, (o)

kol 8 I8

e u_élf u:';}b L;UM.Q(Q JAK Py L;‘)g U:Le(udq rabf@m a5 uﬁ)f Al 0‘93@' bl O"..l u_n,.,.Lu J,bo"b
objrv‘b |) u.:l.g? CoMuw L;Lm&wl#» 9 ‘u_clo.:;?-l L;Lm_\olg ‘L;bLa;ié| L;Uszﬁbd ‘le.c Lghz»oab as d3)§‘i9)C)ﬁf :.Mf): ASL
Sy gl WIg e oS 5 2,5 ol e ) Sioaiy] ale sl (195 gl |y jWledy oyt 0,5 iy

8l o gaw )3 (6)9l3 5 ple ader b claalels (b

YA



y4

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

Mol 3 & pliwlyen g 0855015 Ll sladded (slalie 5 (BAL Coxila S L)) Baa b sy ol
Wilo alasles gw 5l oad piiie sl (wyp NpS (0 518 JloS 3)90 lodd golae ))Se oy 55U (el
Slaojes o wlid by, cdlanl 1> Cgls e yle a5 aad o oL NATO y WEF WHO McKinsey (Clarivate
g ol 5o Modlon 1S bl lyieas bagl 5l olgion 45 315 s (il (sladpr (saucuglgl ) (ol (slagSIl 55 po5
S5l iadgr (65)5liS (Sl Coodlo o giae Sigr dile alaojen )3 ohigh (il sla Sligen ] 0)S 0L (55l
D)5 gy a3 gl Sl acagsl Jo> Sle gleal (65 S I gl &8 canl lled )3 sloodls 5l

ool 0jo> SO lgieds (w390 Sl pled 5 LJ)” 45 5)l5 ) )8 € o giuan (5P (5)sld da Sligen cpl ho )
o g okig ela yimgh e gl el claosly 5.8 Lo L MeKinsey o)l .ol odis (Syme op 3l s>
Ll €6yl (Sl s Lo yglis oo S e ygiga |y ol g 03l )13 oais] sio Joo 35 50 )3 1) Al erplonl (5 )18 aylo pus
55 (ogan hga Sledbl g ollas slac bl 55 NATO (5138 dial) cpan )3 (6) 45 o (Byme Jlzmd ©loss
(1) 88 oo 20l ouis] (63,8l 65 5 S Jole 1y (] g 038

WHO s o5yl D9 o0 g plae Sy iily glaages 51,500 (K lgieds € Jluoud coodl? o9 cdald] )3
2 Egan ohgr eyl g el « Sg sl oty codlo Sl locdluyj dawg pr Jlons Codlw digej
0 6l pased Sy Olidiss oaulzs us, oS Clarivate claasl b ¢ pScas ol (8) 3, 18T floyd ¢ pasuss
by 5ygls Ve 5l (5158 53 WEF (pionen (13) cusbiaslyom cmd o (51571 y93 ol 51 (sl g diaidign (5152 90
S32ya0bp BB jomecunm ) (gl g () las)gld dor I S o (Bime Codls ) maditne )5 L ) 5y50 (pis
(7)

(e st j 00y (gadely b ol (i aded G plgisa a5 Ll )5 55 Gl (655D 0je
e s sl b csdndygd (6551 b e slacsyols MCKInSey (3155 )5 sl 43,5 )15 4055 3)90 (St
23S o 2B 1y Indina ol y3 W g IS elo s @y 25y &S Wlosd (Bymo i (sladig) 0p0) 5> (55 5] Mobon (slacdlopj g
el 9 ol iledse g (59l a5 Bpan giluding b basye odagh laage a5, Clarivate yixen (6)

(4) s Lol yo



[T SRRSO T I ]

(Syuan Shgr Al las)sld oS 5 L a5 5,8 o)Ll Caindgr (5))sliS» & e (S e slaojex S0
Silwdingy )3 el jobdy &5 WS 0 (Byme ) SB b (o Sus 5 (dke dlge (gilupuS iy plad olaisysld de5
1S g o zyhae 5 Clarivate s McKinsey (sla )i 55 cuiomen gadge cpl (7) 3,05 3,8 (6550liS (slaai] )3
(11) ool &ilyolid (659095 diojls e el slopinmus (St (il 53] & ol 0

S Glgieds &S Cunl 0igi ) SO il gla i G100 (SO S cleodly b Klaodly ME» )lge opl LSy
&S o3ld uLW 63135-“"&“’ LSL“-'UQ) J.J.?o L Clarivate .J.l.fu.o gt sl Lmo)’9> dod yd 6)919:’ 9 ‘LS)*fr"M cJ.‘bo B3
$lopiuss ool 5 WEF izen (13) )y iy Gladgn plo bl Gligen on e omdle 550L 5 o3l pgle
(7) 315 a8l ol @l s g oM 6550 e55y9liS 53 03 e i

NATO GJLJ) u‘y&d.\ g 0 odalio Sl ) 3 u’.)‘y&u 9 uoyg(a.o lemu.:l)f‘s u.>).v cLbu.:Lwprb U’] )LS 5 Lol
G50y b o)liseedgd sladilobw dhad wile W)l ollas b Siids 55 <l ypons ool Juwsly a8 o)y 38005 ol gyglid o s
Syt sloj 1 s yslid il 4y sy 5 )l jgmednungs g sloinl (63,59 OECD § WHO o Jlo )5 (1) ogiilss
S &S Gl odd el ooy oldlss aiely (0 Goldd (puizman ((4) WS o a g L a)lS g Sl drwgl (oDl
Lol dod 53 &5 ebigd (S Sl 35 55 oS 03938 Capndly b S e b g5l

ey (Molloy gaw 5 (i sladger (i (lp (i ()l (lF e (Jelod ool Auger il
Sbol ojes plw drwgs (gl (Bloyp; & WGl H38 0dbd M g cgiuan Jigd yeomed pdliy sladgas gl pdaw j 0
2 S 85 Sedee goke sl (551 g Medsr (65)5liS Jloms oMo wile oSy ladger s> aw > S (o
Llasye &5 65 )3 paass 5 ol slare 5 pow gdaw 13 L35 peke (935 sroje> 53 9 039 Jgl daw (slas)9lid
d)\ii)'.o) LngASLoLn L ) ,_ng&»té ‘L;.{Lé_é &l.é; KVE PRVEIS JLQ('» L )9“5 PR (Spog0 L Lgbﬁm‘) ‘U.»L_e])» oblass|
o g5lsS

Sbodgen dodgr (ol (Salols dnwgi )3 9 03L o (Ll ol (Shb (gl (2lse Sl o0 4V A L2 )l (]
5 (b sl o lojn ssbay el ©Y55 Ao pogdle b IS sl (slasles ol (il 2 35, 58 6 5 ple

L) gl 0 1y 095 ol sl lojen g Al cas Mol slanigy b sliolyen I B Al atily 56 ead g jle og

o

*



AR

T 85 010 ) 95 Akt § iy 3S SRS 8 SR S AL

Sare 5l 6yl o e 9 Jlod  lolid (slvoged 13 (6555k 958 pl (slaams )3 all5ld 5 (pole (Ll Y o5
oo lYaiy oty 5 Sl oanliE sla Sac omby slacs,gld 29y Wlea S ST L Sl Gt 1) LB
Sae I b aslo niSU1) GLSeags o (LIS cuwlw (g ymbs sl § @lio 39105 (Sl coodlo ¢ azmocunsj lagl e
O g pllid gyt (riz 3 )b Pl AL 5 Seder S JoS (sgwds g Ny PlE (6 pS menal (i
D9yc0 oy lyglid o ale pllas jo (gl (0l (g po aSLy BLS by S S

oW NATO g WEF WHO McKinsey ([Clarivate ;g ool 5l pine Mollipe sla )55 590
2 e ey Jo il W 5SS Jb o Eb gulS lasjes jaouis o mle pl e i 2]Ser &S a2 e
Hobgr (65)9liS (Jlizmd oMl (sgtas Shgn (yozmen (il slaaded Sl slasgeome (ilod aiely g Blanl i)
Hellom gloal (5 JSS djindy (g oo |y Slbgaen cnl W8S )18 g 3950 53 ) S pobods S50 (slaosls 9 b (6551
el g5 5 loygdS (sl )5 geimy S5 Ll o &S eloal 8 i 0ai] o (imgy g Wl )9l (slacu gl pu
A8 gl (6)5l8 5 e o

9 line 53 (S35 3929 b e Molliym sl )5 48,0y alin g (Blg & a3 o (L5 (yizmod g}y cnl (slaaidly
ol Caaiio g )11k 53 o sladely g (6ygld o ()b D) e & HBU i gyl g, lglite S5, L2 S,
SISl 5 N Slogaad 2 g3yl Caglyl” 9 )l g 25 b ale 5505 BB 4 0)lal " gy agn” Sl
Wy |y Syl iliseo golaw e S e b5 (095 g Gl Masl (§5lucdlid Cjgps agpde S cpl -Canl S poke
S o

Cal 3 (slodgen (gaiadb (sl (Plawdn Coz)le S W)l oS gy Sl Jolod (glodjglins o Pt I S
Bloys 9 ol sbisyslid Jold cunss Y cosmyle ol 13 239y 84 (el 5 (o Gl slapllas ()b 55 Sl oo o5
S5 eshpshiS ewad diile iy sloojon 3 (03l (Sl ysld 4 pgd AY Ll i sledl 5 (egian g aille
ool by el oS ol oldlin b (g3ply (slod S L ols slacsyglid Jobis 55 pow Y 3l polazs] 590l
Db ge JUd st jlame b (lige (oollas aSle (0l

o e llallig sl bl 5 sy oolial ¢ il sladge il oy sly 48 ol o lia oyl Slgiig
Slgn LU alobo pl 0050y 1) cwwbaw a8 o o o 9 (oriwple oS rodl pa S 0l sl WS ailele
o8 Joo plojen gt | (elainl g Japmociun) Olyuss g il)pld Glag i alejw wlel bl e oo sy,

bly Ll albolw pl cuiren Djle Jite ale K50 5 ol o))l culus 4 1y CleMbl ¢ Lol slad,guily 3 )b



S Sy b 1) oS (ouiily 4l Wil b adl andly Malloyn g (o o 3 1y a5l gla oSy 5 o Sligyen S
Lled guned

595 0> ol (GlacSil 1 dlos 51 i yguiS 1 (6ol (539l 5 wle s 15 o sl (GlaslSS 5,5 a5 o L
i il ) 20 03liel 45 sl ] 2 i ol el § iy s gm 93 i b« ale gy i (slaplls
drogs g Sl oyl bl 4 51 L bl jSoan] (608 Cuslis byl dngs g BSs ol oy (sl (o b Wl 0
loasly gaw ) o2 g (S ghaw > @ & CEby aalsd p (e oy Gl (ALb 4 lF e (rple oy,
D9 &Bly fhe (o img

i sl oSl b anld S o o i slaag Lokt o 3 4T G ) adllas ) gl 2
U5i9el 5 Canlow g ole auly (slales dngs ¢ Modlipn (Sbacs)Son Cu g il ppme ol 53 Caidge .Canl (S )lie 5 63k
s S ol g e |y ol (sla Sy shand ol S b ailsn oS Canl (5)9l8 5 ple oS ilos 5l e Jus
i)l g (slol ol (o cutel il gl plapliin Olsisar GBI slaare I plge & cul Gyt oz

)5 )y e (Mellom cupndse

Dyl 3939 28lio slaT digSzud «pols aslllas plol jo

RS, LAVEN I £ K0S

D08 | Sl s B g oled dlde pl 15,55 5

P DY

Gl 0d03 )5 Coley IMS Jool 5 (pilge (coled imgh oyl plxil o

S >

ol 4315 Jlo ols gt oyl

Yy



Y

1F.F (203 0Ll () 018D (Anuia § oy 32 (S)8(00 8 | AT N alG B

a

.

1. Reding DF, Martin Blanco A, De Lucia A, Regan LA, Bayliss D. Science & Technology Trends 2023-2043. NATO
Science & Technology Organization, 2023.

2. Science I, Economic Development Canada. Sensitive Technology Research Areas. Government of Canada, 2023.

3. Mosteanu N. Fintech Frontiers in Quantum Computing, Fractals, and Blockchain Distributed Ledger: Paradigm Shifts
and Open Innovation. Journal of Open Innovation: Technology, Market and Complexity. 2021.

4. OECD. OECD Science, Technology and Innovation Outlook 2023: Enabling Transitions in Times of Disruption.
Paris: OECD Publishing; 2023.

5. Gartner. Top Strategic Technology Trends 2024. Gartner, 2023.

6. McKinsey Digital. Technology Trends Outlook 2023. McKinsey & Company, 2023.

7. World Economic Forum. Top 10 Emerging Technologies of 2023. WEF, 2023.

8. World Health Organization. Global Strategy on Digital Health. WHO, 2021.

9. Keysight. Emerging Technologies 2024 Vision Report. Keysight Technologies, 2023.

10. Andrews D. Frontier Firms, Technology Diffusion and Public Policy: Micro Evidence from OECD Countries. 2015.

11. Burns E, Ravinutala A. Tech Trends 2025: Deloitte; 2024.

12. Ameen N. Consumer interaction with cutting-edge technologies: Implications for future research. Computers in
Human Behavior. 2021.

13. Callaghan C. Business Research Methodologies and the need for Economies of Scale in the Business Research

Process: Harnessing the Innovation Opportunities of Novel Technologies and Technological Change. Electronic Journal of
Business Research Methods. 2019.

14. Wang W. Artificial Intelligence, Machine Learning, Automation, Robotics, Future of Work and Future of Humanity:
A Review and Research Agenda. Journal of Database Management. 2019.
15. Tromaras A. Future Technologies in the EU Transport Sector and Beyond: An Outlook 0of 2020—2035. Data Analytics:

Paving the Way to Sustainable Urban Mobility2018.



