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- Foresight Functions

- Irvine

- Communication

- Concentration on the Longer-Term
- Co-ordination

- Consensus
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! -Technology Forecasting
2 . Formal Methods

3 - Hybrid Forums

* - Visualization
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- Inward Bound

- Quantitative

- Qualitative

* - Data (Assumption)-based
- Expert-based

- Codified

- Tacit

- Miles and Keenan

? - Identifying Issues

'0_ Extrapolative Approaches
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'~ Creative Approaches

? _ Prioritisation

3 - Environmental Scanning

- Strengths, Weaknesses, Opportunities, Threats analysis
- Issue Survey

- Trend Extrapolation

- Simulation Modelling

- Genius Fore casting

? - Delphi

12 _ Brainstorming

'~ Expert Panels

'2_ Cross- Impact Analysis

1 _ Scenarios

' _ Critical (and key) Technologies
' _ Technology Roadmapping
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2. Morphological Analysis

3. Mindmapping

*- Workshop
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- Inputs

- Tools

3 - Presentational Devices

* - Element of foresight process
> - Products
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Technology Category Description
Materials Substance of physical objects
Manufacturing Producing physical objects

Information and Communications Producing, string, manipulating, and moving

Information
Transportation Physically moving people and objects
Living Systems Creating and modifying biological processes
Energy Powering the other categories
Environmental Quality Dealing with environmental consequences of past.

Present, and future activities
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- Emerging Technologies

- Generic Technologies

- Techniques

- Science-based Principles

- Know-How

- Know-Why

- Bio technology

¥ - Nano technology

? - Socio-Economic Approach
19~ Techno-Economic Approach
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. 55 Development of technology capable
Marine & P gy cap Disaster

1 of forecasting the occurrence of major 95 2024 7
Earth .
earthquakes (magnitude 7 or above)

several days in advance.
31 Major advances in technology for
disposing of disused manufactured
Services products, leading to the emergence of o4 5015 | Environment
commercial services capable of reducing
the final disposal volume to one-tenth the
current level.
Resources 49 Rractical use of technplogy for thp New Energy
3 safe disposal of highly radioactive solid 94 2021 21
waste.
65 Identification and classification by
Life the molecular etiology of the genes
Science related to diabetes, hypertension, and Life

. . . . . 93 2013 32
arteriosclerosis, which are typical lifestyle
diseases that exhibit multiple-factor
hereditary traits.
19 Widespread use of highly reliable
Informatio | network systems capable of protecting the _
5|n privacy and secrecy of individuals and 93 2010 | Information 16
groups from the intrusion of ill-
intentioned network intruders.
Life 01 Development of methods for
6 | Science surmising new functions of proteins from 93 2009
DNA base sequence data.

Life
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- Low birth rates and a increasing life expectancy lead in the industrialized countries to a share of more
than one third of the entire population of over 60-year-old people.
Agree: 89% Time window. 2008 + 2019 Disagree: 7%

- Technological progress and the global redistribution of employment/work/jobs are increasing the
average unemployment rate in most industrial countries on a permanent basis.
Agree: 74% Time window: 1999 + 2006 Disagree. 22%

- The world population will exceed the level of 10 billion people.
Agree: 72% Time window: 2010 + 2025 Disagree: 19%

- After the implementation/enforcement of reforms, Germany will become again an internationally highly
attractive place for investment.
Agree: 61% Time window: 2003 + 2009 Disagree. 27%

- Women will occupy at least one-third of leading & management positions in the economy.
Agree: 57% Time window: 2008 £ 2020 Disagree: 32%

- The world-wide scarcity of fossil fuels will require an enforced rationing of the energy consumption of
private households.

Agree: 54% Time window: 2011 + 2025 Disagree: 41%
- Growing environmental problems will adversely affect the health of most people.
Agree: 53% Time window: 2003 + 2015 Disagree. 42%

- The EU develops a European government which overcomes national sovereignty.
Agree: 52% Time window: 2010 + 2024 Disagree: 42%

- The trend of an increasing growth in individuality and plurality will adversely effect the functioning of
the traditional decision making authorities.
Agree: 49% Time window: 2003 + 2012 Disagree: 33%

- In Germany more than half of churches are closed due to lack of demand.
Agree: 42% Time window: 2008 + 2019 Disagree.: 40%

- The globalization of economy leads to a loss of importance of national economic policy.
Agree: 42% Time window: 2005 + 2015 Disagree: 51%

- Massive migration flows lead to unrest/public disturbances in Germany.
Agree: 37% Time window: 2003 + 2011 Disagree: 49%

- The climate development leads to depopulation of large areas.
Agree: 37%  Time window: 2012 £ 2025 Disagree: 48%

- Technological development makes it possible for 2/3 of all employees to work at home.
Agree: 31%  Time window: 2010 £ 2024 Disagree: 62%

- There will be violent armed conflicts between poor and rich countries.

Agree 30% Time window: 2007 + 2019 Disagree: 56%
- China will outdo the European Union in terms of per capita gross national product.
Agree: 28%  Time window: 2010 £ 2025 Disagree: 56%

- Islamic countries will be the strongest block in the world.
Agree: 17%  Time window: 2007 £ 2019 Disagree: 67%

- A global government guarantees the effective containment of armed conflicts.
Agree: 16%  Time window: 2017+ 2025 Disagree: 76%

- Most people in Germany do not establish families anymore.
Agree: 16%  Time window: 2006 £ 2017 Disagree: 71%
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Topics

% respondents who agree

Will be realized
within 15 years
(% of those who agreed)

Traffic concepts become more important than
technical solutions

Considering environment will be accepted as
principle in Austrian construction sector

Electronic tele-teaching becomes established

Sustained hiﬁh unemployment rate in most
industrialized countries

Sustainability succeeds in Austria
Environmental problems affect health

Austrian agriculture switches to biological
Production

European car production will decrease

Austria becomes an internationally very
attractive place for industry

Women occupy 1/3 of leading positions
Scarcity: rationing of fossil energy

Loss of importance of national economic
Policy

Climate development leads to depopulation

Principle of solidarity of health insurance
is abandoned

The European Union develops a European
Government

Technological devel(%pment allows
home-work for 2/3 of employees

Many fewer families established in Austria

68
65
63

60
57

55
51
38

31
30

30

26

14

73

63

62
97

50
63
84

86
84

32
36
74

17
63

36
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65
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. The knowledge revolution
- Globalization
. Global science and technology trends
- Information & learning
Computers
Bioinformatics & biomathematics
Microelectrical mechanical systems (MEMS)
Learning
- Genetics & biotechnology
Genome projects
Cloning & transgenics
Molecular farming
Bioethics
- Energy
Fuel cells
Solar power
- Materials & manufacturing
Miniaturization
High temperature superconductors
Light weight materials for transport
Biosensors
- Changing consumer behaviors and preferences
. Industry convergence
. Environmental issues
- Biodiversity
- Water resources
- Energy and environment impacts
- Managing waste, contaminated sites and hazardous substances
- Climate change
- Ozone depletion
. Social organization
- Demographics
- Employment and skill development
- Ethnic disparities
- Changing status of women
- Family dynamics
- Crime and terrorism
- Disease and epidemics
- Changing role of government in a knowledge society
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Figu.te 41
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'~ 15T French Key Technologies

2 _ Patent
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- Components

- Communication

- Information Management

- Software & Toolkit

- High definition Displays

- High resolution Scanning

- Technology at the Threshold of 21 Century
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2 _ Need-oriented
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' - Forward-looking
2 _ Proactive

3 - Reactive

4 _ Priority-setting
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- Information & Communication
- Service & Consumption

- Management & Production
- Chemistry & Materials

- Health & Life Processes

6 _ Agriculture & Nutrition

7 - Environment & Nature

¥ _ Energy & Resources

® _ Construction & Living

1% _ Mobility & Transport
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YV Il B s sedo 5) 5, Ko0us]

dl.mu.’(:o'q \@5 RO ‘LS-\.?K L;Lm«.g)m 9 Laa.»'a) (_;)L\-\)Lud :.\3393 JN.Q O:{‘ )'| u:l.mu...]l.zs plqu’l )bod.e(c Lzzd;b O:{‘
5 A lley bl Bl jl o ise b ladye geler b 03 s (gopglie caye glogy s (samug g (ibg g5
PR g olmaleiisy g aglyl (suil)) Coleg 3 5 (Bisel (Lol ()55

Lasl opl \Sud Cgaie b Bl slacl flgie 4 &S Do oKl ¢ g (b0 o isu I et (63 5 s

ol (ol 5 Slatia 5 aoriS s dn il (slusy gy 4) 23S 5 labigel o0 g o glubis

45 L3 gt sln b L g 2505 5 b St o (50 Do o &y o o 3 a5l > 35 et
2 o s )y yol oyl dn dords Jois

' - Benchmarking
2 _ Facilitator



SoKsal o o (54,5 Wiy oy \YA

QLSS (5, 0iaT codgl 5 Bl S 53 y3 0315 &) ol Y0 Jgaa

gl sl i S Wy aed
Comsj baeo 9 (amb> @l (55,9 W0S - (o0 Sike) (SR 9 (SLEL (55,908 -
(0 Siko) Conmnsj o 9 (oAb Zlio -
stbond (i - stlousd i -
Labdlgn g glds - Ladlgn g sldn -
S$irl- 37
Sl oloss - Slo Oloss-
S j pgle 9 Codlags - s j Pols 9 Cundlags -
bl )l - Sig &l csleMb! 659 9i55-

T i es (o0 oS 5) bl
Saig Sl g OleMb! (5599555 - s 79

S5l g il h Byl ErS3l g il b gl -
Oyl g Mg (i lw gyl b - Ol 5 Wi il lu iyl -
3lgom Slgo -
&35 9 98 03,5 - &9 9 9B 035 -
J& g Joo - J& 5 Joo-

(200 Jib) (2,550 -

$aelS &S Bl s ()S0a] @ " FgiSS (o) Soanl" Sl g 038 e GheSCuwd S5 059 pb iz ob
D55 (50 d93e a2 ) oy 2090 E9d9e 9 Mbm 05l (BMIS S 1S (S Sl Blo (Gl

S5 )liS 5 oy ladsis 00,8 o3Le] 5 W bl o sl ) QT a5 asls L;QSLMJ S mlo da bl
0y5lke g 392 0405 U3jel (5 Sioan] (slaag) 9 Blunl 3)90 53 &) oS Jugud S Py 52 IS )3 didgei g0 B e
A3 ods ad S a5 0 o Pl culled 4y SaS s oS el 1,8 ((Fgd wless jisu ) (8 ke S5 g (S 0

Gl sladsg) 5 Clegoge b il dall S pete Sludy B 5l bl clls (5ol Lol sal> o
9 oS ool a)lS I (Sl S 0 i9pe &5 ol 3 5 1 (o8 leegyS il 235 glulid



Y4 l‘)..;llle\s.@.é.o‘}l GJKS‘:._\;;‘T

3 b Sl lylas b1y b e @y iolew b 5] VARF Jlo 5 oS g s Liolew (slao,lS (o 5lwonle]
905 1T lnaic

Uinlen (slaoyli5 BL o b cdlyd debguol Yor e dgds g 00,8 Loyl a5 Voo r gl L.o)m > ol gy
S b bbb 35500 el bl vy (Sedg s )31 .\A_»l)s Ol 903 o3l] OSS gyles SO B 1y aes

2950 S yl) GateS (gabiwg 4 oIS ol 02,8 obel 1) e ol slat)l5S bl A0 Jlo e, L5 L
5 Comt GBI 0l 085 )18 da g5 350 s 4 3503 ittt g 03l ) (S 5 5 o5 LIS s ml) saiieS g A
D2 0ad (Byme Caglgl b (Bl 5 soje> edom g ple (SJglgSS 5 ele soje i

Bt Sy 295 OlaSe IS (pl oS ok Wb NS (e p dbgpe ()5 Sleglas 13 (Jio Jle Gjgo
39 e g Al )l 500 (B Lol adls S8 ol sl g 53 e L ]

95 Sl ol 63,8 W) (o) Boun] (g5lwosly g aclil cullsd Lol 5850 g bl lgis 4 6 1) oo i W b
il yo 3 Wil Kinlen g Jupewd |y lilacoglgl b alasly j3 ST lolidl B wsls ashsl 1938 Jlo U plaie job a1,
b bl coa |y alasl g 200l dnug @l giluodly can 1) gy gl bl By @S]
o o B g aelisgy o b9l (slaolS )8 5ok 5l la bl lolidl 5l 5y aiages jasuie (Jgd b ye (slaisu
9 5,155 0 (6, Kenn] b dasly j> caliste (el £ov 5l i VAAA B VA ela Jlo o il sl o, pledl
)5 g i slasleiy S JjmIY-

Osshedio Az b))l 4 Glaios o smd e Gl Jgid BB (a0 S Lol el Eus a3 ol 5l
09135 L] 5l e 4o el s ploul (¢, Ksonn] (co5gp ) aite (sladliin g Cuglel b gupd g Lwly ,> X
P yuiS 24 J) o 2l ol g Sioni] (" gople 4 (> a3 By pedeeiew VR0 Jlo 3 bl
w9 30 ol s " o So0un] Waw opl" Glsie 4 o)l LBl ) DAY Lo 3 5,5 e coles Slaios
O3 Oliee o 35 Culas b g gaemme 10 .8l olaidl 0595 YA 4 Ny (yades¥ cglojsls i sllac] (goy90
035 Jl Sg Gosken VOV & (oo l>

'~ Foresight Challenge
2 _ Foresight Link



SoKsal o o (54,5 Wiy oy Ve

oler )3 ax 31 0)5 Cds 368 4 Lyl pdaw jd 1) (glodyinS g 3L Hlw dn g LadSSl (6, B5000] (canly )
oS 05 )5 ol 5 3890 o S lsie a4 Al ol Lol as plosl L)l ) jS0s (6 Sea] saclyy ptin e
[rA sl olpon 4 1) ((5lo aSs) il b 5 (buglsl) (295 polis jl canlio oS 5

aS 5 euiS yd (6, Beuil Cullad 1o,k (g 25 —0-0

pelaid polate & Veo¥ Jlo )3 plonilin (Gl9isS g ple (IS Cwbi ilise lagby) 029l g S S
ool Gan b g ST camd 93 55 dilise sla ity Coglyl fpus 9 o paw )3 (So5eleSS g ele s slacuolus

9 Wlfa d‘).s &‘.ﬁd);‘).u»‘ \:Y'Y‘N )L\JIW” lﬁL’ 49 dlw Cons dﬁ‘ L’ ‘) J9> cal> 50)9).» U’Jﬁl ‘)5]}’ Sl 9 d..uol>

0 3 " 5

9455 lp (SiPesi el jlulauia ol ' $5PeSS g ple lp il VoYY jlsleda" (goggy
25 S8 Sojon e Sl g ool 13 a1y Al cunn Sloj 38 SO sl 5995 g ple il (sdawg

S35 (5 Sooris] @

SIPPSS byl @

g g 30 (A0 Sl g9y @
gl g oS CEbopj @

sshie 4 jSo> (o oo dw il 4S5 pedS o Seaul ojon olsl oo 3 ojon ul &y

ol byl 9 Jbos g 6xsleh g IPESS ole sdinj 2 4S5 558 (b oLl 3)90 53 SleMbl g ol (6 )sleen

9 drwgl g GaS S Cluy ((SJPesS 2l nwgi g g Gide Sl g9y s SleMbl g ool
205 (b abgye (o3 g ok slog )l

Oa)foa)ﬂ)g solaie 4 W o S (659eST Lg)lijoxﬂ so59, |, OT Sl a5 Y. yy sll W.J;%" 8059y

) ol RN 2 Calaal

455 slp (SSPPS T (ole etz sl

3l e 4S5 6910 el b opmedes b ciolias 2023 Jlu -



AXA) \J..;llle\,.@.«lo‘}l(s‘,lgla.ﬁﬂ

R&D coggl > slodie; 9 SOl jul slasiolgisS s
s Gy Sloj (60)93 sl 4S8 5 (SJeiS — ale lacslow (985

S g S 1y B ol g 03905 0595 A0l 185 |y laisd 51 asmag il & 3,5 o0 bl g0 4 0593
les ol sloin] —oolaBl cé pin cly (5905 5 ple Cunnl 350 0 SRen S

) i gy 4 alisee Sluwwie g b lojle 1 ediles £ Jols "YoYY Il pin" o5y (o pbly (deS

& 9 (NGOs) g e g rivo o plojlo 3l oanled & 5 Cann «(Jgd o lojlos jl odbled Can 5 Canns
g Sl Slosenss 3501 salug & 45 Aslim 0gy lojlo olols (YL aueS () (IRl 25 3l odisles

D33y 0393 alin & gy il e (b sladleidy o LBl Al

488 59 95 Jold) (i Lhlem (Sl 5l canl ylie 4S5 (59lgiSS (6, 0] (50595 (slp coite slaid,
do bl ggge g 3l 3)90 )0 (g pS el (55 Cuglgl g (15,5 plsl o bl (o)Kan L g 0 Cupde o (gdloms
10D LSS ) Olegdge dyg0 0 LY 9 cd)S pll Y oY _},».)9] 2 Spbly sdiaS gands gl jo

Oigel 9 Sl lion

Gy lazmo g )l (gdrwgi-

byl g aleMbl-

b @le 9 5k

silog)ls g cudlage-

Las 5 (53,5190 (5> polion

435 g (5),9liS-

dlge g (5jlopdle-



SoKsal o o (54,5 Wiy oy \EY

)5 5 JB g Joo-
s plio
cdlopj g il g colo-

035: (gl olee logidge 3)50 )3 s bamo 5l ganug™ 5 " bisel 5 Gl gl B g0 da il ool 5l

ol el Jloin] 6 lS012] (soggr (sl ) andl il o elaisk(eolaidl Lasuie Glegige 350 53 50 bl 0

sl Jo 3 g ple (SJdeiSs Clegdge b bl 53 1503 Pl (o3l g shm Jolye ) Canl (e o5 05 03>

P55 Cuykd g dbgiye gadge (gaine) ) Culenly lajlulodn cans el sadsl garby oed (giluile,

Yoo¥ (5Ys5 pae (loj salold )3 (590l oSS 5 BMo (sauls Yoo 3ga dls e cpl 53 g oy slacselsiSS
25 o3lol o bl o)l 03,5 155 Voo ¥ ssily ooz 9 Con U

bl plodl Fe ¥ agli YA 2,6 3 Slegae (il il o 03 TS 5wl ygel 3 pjsanss glee
2 &) i)l ayse o 1) 253 lilaidads B dges eed ol licals o ladte jl g deed pMel |y b bl JSlodds
legage 5 43 all GlaSy B )3 (b 03jls Slosie sl 23S S grhaa (392 dgge 0fay (Sl ol

wimd o )y il cou ) 48 5 1508 5 s Ylaisl &S Siluo 5 Lo,

(SWOT Juloss) 48 5 )98 Jeb olSGl> (b))

XX Jlo el 45 5 )98 Sl

5 SU5eleisT = ole slasiiaily g 20,8 Gavee ke 4 olowwd jslate 4 WL S olaBl clan! Glaal
5L5 0590 (gobail- eloial GBlual 8L siss gl & laidy sba5glesS

! - Underpinning Technologies
2 _ http:vizyon2023.tubitak.gov.tr



Ve \J..;llle\,.@.«lo‘}l(s‘,lgla.ﬁﬂ

Wy 385 > e Jlaisl o 1y o5 WWor G (Ghisel 5 ledl o Bl (sl &) o bl (sea

b ao)lS sdon <85 @ la bl b o s (6)80m )3 0550 Capte o 93)S 4SS ol (ogee 5 VYT

o e ayl55 VY o) WS st delidusy 033L 0 o b bl o155 FIY Coles jd g dged (awy
() )1 aolidun

i acusdan g b yanss b yaVe e 5l io gl el cdelos! Jsb @ ole <SG 090 50 ald jad (ol
"oVl (SogpSIl gastid b g i gl el ols cdtuas 4 dlg e 38 ol )8 eyl calisee
5 wlis Jilo o Samogul il 0g)S ol 4 dinled JeaSS ogasie yoie saalS g )8 oL Sl oolitl L ) sl
Shad! Alale sabra 1 Sy Sy S5 G vy o3ged ol oS sk 1 oS @ Syge |y Ol
S sl a5 3 ol i

23,5 bl o) FAD Clos o el ¥+ e 200> on.> oS D do Y A unlid 90 cpdol 4 oSl F
il o ol @l o bl b Sl bl @ 2bi)l 5 js0e cta (A5 )95 90 @ psd 19> IS0 o
dx S ages il 059 Copde wad & Ve oW (Y95 VY )0 53 03,8 (pSde (ald 1)1 a5l ol 3 1) 395
> Sdg o 21l 1y ol sl Ll Ll 308 Bld 395 slo i)l 55 1y (il islew ol 55b 4 bl
2l Bl slae) senlio g5 5 s Bro 5 5,85 a5 5 Mol | gl (o L g s Lol 5 s ol 2350
[0F] 355l piiio 55 (5,135

P> ‘5‘3.1)31 )9*‘.:’5)5 d)&b.\.ﬁ)j Culled S (SN 50 -T-0

Jlo 31l 51 o3a ol sl e (siupaebp nelonl Jobo 4y Jlo 93 3905 gt sl 3 ()00l 039 sl

9 ) sloog)S e i YO 5l L 8l b oSy cnl 028 SET VRS (Vo I Law) 09 9 A5 g9, 1290

Olw 50 szW)}J}a&O eylwdige ‘OIM‘ 1y «.,a)ué fl.?d‘ TS dl.o;).‘ﬂ (arals ).w‘),w 5! )ig..) d)siuw [PV

9 u.ﬂp ):.c L;[molp)'lm LgLa'.cl ‘«_5)1755 LngQ.)bdl L;La'_cl ‘ulﬁ.w); ‘uIJ?) Sloldo ‘u.ml,,m ul)fJJm “_S.Clo.l?l 991&

@ s eS Lo (sl Sl (6350k 5 4,25 0jgp ol Wdgal S8l 059y cnl ) &5 Ndgr SluS axsl> (VI
Cudly ol)o.m

0595 Pb.u’]

55 X3gr Syl 059, Al 5l sl 3,60 laal



SoKsal o o (54,5 Wiy oy Veé

3 o Sl (e 35 ey et 2 €5 i Sl slocam g logslgiSS ) s o] gl
550

ol sl slacugyl jogad )3 (Lisu)Y) couie sla sy clise ()ladld oy 55 3y dbx) -
_ I dlm " , )) e O‘)ii)'le t:)f:.é u‘;‘u"u - dl_m‘):’w ‘:)3965 &‘,—ml@_

Lodaly o plgiegly o bloje cus cap dle clagisn o 12 Yle)Y Glbldl 5y 55 38lg Joas—
255 J 53 Glasidsiss 5 35250 slasidlgisS

5l Bogr &ylis 05 plonl g uls 51 sl 5yge CBlaal Lol

8,55k o STyl jluleda b & (5SS g ple gdine] 53 035 (wlw (sadgein; (sl 4 SoS @
A9 Olidod Jlo (el g (Sae Sarcuglgl (plolis @

0] (slahg) il odlitel can (silucud )l @

(Gt &y pogas @) Gl slacio B 5)50 )3 SleMbl s @

i g 3800 )3 plly IS hlopw &) Lo Brgl5 @

SIPFS g ple )90 )3 (pogad 9 (Hgd claisu o Gl 25 @

b 2Uly 5 bele (sanwgi pogad )3 0fgn sl 5 mls e olodliin @

Ay (iSw 3 bbbl 9505 @

5o b s Sky Jl (S w b eanl sofan pibe cod bty Qb caa oS sl B
3o 23,5 I35 y9S ulp 53 (bjsel Slaol)lS | glassazes jslite (i Cul (gin (slip Bl )5S () Koot
Sad bl el oS ety wnS olelis 1) i8S coan] cacudsl b oad anulss JBauses Lo
Slisn SW (bl glayisn didg S8 sbml § (SJIeSS Gameg sl Garwg lp oS e
oy o i bl B LBl e b libls)l salauly 4 Byo dayedS S 5l Sy 50 ond bl
bug oo (hdg caer widlie Ly gz gl bulpd 4 degi b ) Connl (il adipo ypal o plaisy
Sl wle)le o yizo Cﬁl )8 Sl ¢, Keas] 80595

=hi gleo g gjplis @

QeI

' - Biodiversity



\eo \J..;lL]e\,.@.«loj(s‘,lila.\.lﬂ

g g ol clie ol jl S i
<5 e

Cawj lame @

Joclss o

caligs @

olbls)l § SleMbl slagjlyss o

dgo g il @

Shrle 5 Sixe gl @
obly> e

185 )8 addlae 5)90 55 05 (iSule EgDge du (B8 SR 03)l5d 2 0gMe

o)l sty gl ammgi=ijgel o
Yals slge s slaanly

gy 6 B0an] (gofg libos (slagil bl o dbgyye i el 5 oy 4 & (LS ) slaog,S

sl oly woled 3 9 clbpoo dbgye isu Sl 5 Cundy dalyd Lo 4 I Glaog)S cpl 5l o o

2855 )18 ool 5)50 ()5 slaog S (il bawgs (Ao SSLST dgai e il Al sl (5SS 5 Slaios
dgy dlox ol 5l (G59iSS g Sliiod slaig) 3)90 3 (A slapialen g gyl oo SWOT sl Llos

J.).)y U)L\.C A odlaiwl 0)9); L)i‘ » u.w?(.) Lg)lf Lgl.mos)f l) LQJ)L LgLa.CI ul}:.ul 9 ‘—;)LA)L\.VJ p«.Q? LY u.:l_muys)

Ml S )lie (Syee @
o 9 ohglie Sla oS &y g iy Bl (S595S5 g psle Simp in )iy bawgs o s Clasl @

0)9 Cope

! _ Beneficiation



SoKsal o o (54,5 Wiy oy Vel

D9 ) Cyge @ b slasl oS 5 cales

e Gl 81 (5,0 sl y3 Ll slas! oo 5 -Y-0 Jgar

axols by yisw [ PR
AP Jrip S
' gddes &5 FA
oKl S5 50
S (gl 5950
Caxboo JtARAS

slasleidy o I siglgiss 5l (o 2968 Bl 5 g wiBby dbgye soje (ooyp @ L IS e
10,5 (i) ) Sygo 4 g ($9le (o i (caBaw claaY Lolul p adlpide L3905 &1yl 1y cadS

anog g Sl (il eleinl (o3 lagise b alal, o aladleiiy Jold I ol cladlhidy @
Sl Bl

o (SIS iz ole Slodles g Sluoge b dlaly 3 ladleiiy Joli ol cslasleiiig @
A8l sl Slusl (o5 5 (Sde (gamal> 9>

by g ol oyl L g ol b bl ) oleoloidy Jols & oligy sbodlorsy ®

Caglsl Gl 5 ot SLSIIPSS Glgie @ oS 35 laisiIeSS jl ggie (b Jold Bl S SIS (rizpen

Ol Camppd 0l (Byxe (Jlo Vo U Jlo Ve o) cdenidy g (b V0 ) Gaslee dlod) e obeS Sloj (g0l duw jo
5 ot 5 A slpinlon Pl (Jloll G 5 (e slatag o 5 Jade (il an]8 Sl e dacsjelsiss
@ Coglgl b (Slido— (S39eiSS galejod i o b Jold 1) cnllam el Sl (o lages o

)5l w5 g

g it 53 63905 bl JolS job & o cuSlo 8 ol il b 0550 (sline 4 &5 w3l Parastatal (gojly cme s Lol gojls -
Bl g

2 _ Infrastructural

3 _ Institutional

4 _ Superstructural



A% lﬁlue\}@»‘}lé‘,lﬂlaﬁﬂ

Calig ®

S pdinaos glagsyl @
ad i SleMbl slagims  ®
Mol b e @

Sy by e

SCRU

Siloysiilen @

J5S gl

chlasio 45 @

slasdl 5 glozs] @

S 85 1) Gbsisss allie job 4 wad 09,5 5 2ily (SjeIesS k)l S 55 drog)S el jlog)5 A
Bl ol o 4y (oolasBl L elasn] (o8 il 3

2 Rl Gaegeze 4 i ol ol &S W3S e Sinte Gigpite S 4 L gy slagSiiS
bl 5 s oo bl cllad (gels o (gl 03,5 iy Sl it (SjsleisS y Slids laceglsl (opas
(sl Sl Ml (e sloig, (o g Sllls) Mallie balpd Glagy ol Sl o o 292 Bl o o pgelo
b s sl 8l ) Jlai 5y90 (15 b Camdg b)) 5 5900) e baulpd Gl 5 (Ui g (el 5 (S5l
ol yogde 5 cdply ol SWOT il calols Ml bl y1 g 35 ool (6559385 9 i 52 55 55
crl s Qlolid 259 2 sl (STEEP) cwlw 5 (polidcunsj asabaiBl ( SjelgisS ¢ seloia] (Lol (sla)ss6
oion @l J 56 gle & ol 4 sl )8 ity (b Cudye Sl ugal Sy ool palf el oyl
29 ab Shb M claglw 5l clacgeme Wb algs Baxe (oan] Jlo Yo B Ve) e sl o b (¢, Kous]
3,5 il 5l angs i o (ol gyl el ol

bl Veee e S35 5 3903 wald (A Glalew lao)liS (ng5 sl (2l 0l ploxl GloliBl gas gocee
g0 duo 2V ndolidiu py kS5l F55 aS 0 Jlo,l calises ol 3l (gly a0

Yo bVe Job o )l slacas b g (S5eeiss g Slados gla @l wleMbl plo g (8 (ioley Jdos wlal
5 sl il )5iS 6 Soenn] gojsn ploml (SeSa b &l Lol b alaly 3 olasleiiy 9 03,5 (ololis sanl Jlo
[0V |l ool Y-8 JSi 4



GOl 5o Lo (s, Sy s

e i 55 e
S5 g ple )90

v

ol o ypole @

5 B (50) s Ll l—P i Bl o ele 4—| sy i L) b |

Y
llall 2 ol dollle > wlols g SWOT Lo sl Lyl Gl
degormo slo)giSlo
Jibs 5 4550

A sl sl b Solhinl sla sl 5l s sl slo S5 155

i ¢ gy jluw

v

S il Blual -
Gl e (g5PeisT ppglis -

A 4

logdge o la sy

S35 5 s

e Sl BT oS 40 (g, inuiu] plosil Wiyl -Y-0 JSUS



164 Il B s sedo 5) 5, Ko0us]

PP §0)5 yiS )3 (5 iyl Cullad i gary25 -0

Pl 4 5l b Gl petue (Jrpe 4 (a9 o) ) dmwg g S S glacdld & lires
o Sl e olan] 55 e g e g 3 sl bl s U5 (IS Cugly) can ()Sisny] slaojgy
4 gl 5 G yol Jgte sl lojles 45 03 odnlin 1sl Lol 35 sin (60,5 3 Shis il (o) Sioun] coxy
P4 ogr o) (5)Siaat] (sofan sl S e S lie (GPoSS () Bh0nn] (glaofyy > WVl g
o @iy <oy (2l HAN (sloojy 3an as (g30500b VY Jlo 3 GT b o sty sl slaofg
5 Oladsd dl).f o saeliyy SO &S 05 p ()ﬁl Y «.fomly.{.t - ol L;BIJ dl.hdu\l.oa“}'; u,.ul)sl Sdlowg @ UBIA
o s e -7 vo. . . . .o . .
alsyo aw Jold ojgn cpl )5 Sl s (Sl agr o) SiPESS g ple Cljy by e Jlod & drug
reuly s da by 5 IS g cllanMe g 3gy (g s ol ¢ Slodie)

5 550 e 5 Sinlon eyl 5 lludl o

Siplen g S Coggl 4 bad 5l @

drnogh § B Copde g Sl B dogy Sl @

Pedl b g oSl pulul 2 0je

Sialos 9 bl

SLEl g (5,135 Cuglgl
S b 5SS

9 SPFN g ple il
O Hey o i

29 0,5 (5, 00u] 89 el (Uue Y0 JS

'~ Highly Advanced National Projects (HAN Projects)
% Ministry of Science and Technology (MOST)

3 - Preliminary Stage

* - Main Foresight

> - Commitment Stage



SoKsal o o (54,5 Wiy oy Vo~

Sy olate 4 26 gloog)S 5 LAl 59 bl (1903 455 9 (Sinlen Sbul wjgy (Slosde gdl>yo )
93 Ll 51 < pa a8 w5 uSis Lol (caneS g g 3l (o) ooan] (saieS (s pSw R&ED s g o sasbiys
.AZ.L.Slb .)9.> )Lz.g )D L;C)é ddu.a.os"“ )‘.Q} t’

3 S Cogo SiPST 5 ol S L Jyl i 2 i ke Jels sSiens] ol (sl e
S 4yl g0 4 (S5 YIF pgd yide 3 008 (69l e STPPSS g le b lasye elge g0yl o Sledb
Gl game Jud 5l ooyl Jo IS Blaal LB ) R&ED asly Glial 6,5 o sliwly j3 g 435
O 3,8 QL el (ol Sl Can el laileiS 5 ple Slasilsiss 4 s 5 53O
skl &g 10,5 Obl (g5 e sl Wby el LIS adgl G a4 &S (5SS YV e 5l pow
opl 3 &S lodes (slayal)l el oo 4 ool g ey FFe dgan 5l b iolew O 6,180 gl
Shalojle )5 )15 (g lai 5)5e Glalew

S399S5 oolaBl D)8 lie @

Sen b jldnng 5 3udod oS (ga3 > @
il Coles 4 (GdesT L @

o 5 SIPPSS sl G slaaasie @

2 &S 905 sl cogyl (s slaoj plgie 4 1) (So5eSm ele (50500 ) (6)Kioa] (saeS oles
Cawl 04 030> L -0 Jgd>

HAN (50595 ;! o (sl5 (SW (559950 Com jo 8 —£-0 Jgua
bl g ole (gl 5599 Ssedgae sl 559

&5l 9 K9 sl cleMbl sla iz ) 95 dlge ° 42)LS5 by (slabljaes o
9 Lo puile Jolds da Jud J& g Joo (slopimmm ° a2 LSS Gless 5 SleMbl olaasis °

©labab Ybzgog b slapmpgl
L2 08 gl dlgemg @ L2 laowile 5 65)5liS (oleesd dlge @
Cuj bamo (podine Sl @ Wyl My g @

Sl b mle @

Sl ol yg8T) e



Vo) lﬁlue\}@»‘}lé‘,lﬂlaﬁﬂ

2 Jrate Olaiss plool cas Jledl8 5 8,5 plosl laojes saimd LSis slinl 550 0 Jlalllas pylos yizw )
@ Coled ) 9 )5 byl 5 ey plaasie Glabl salg 4 (8L Sliios lag)b g ab el baoje
sk uoLa.o-‘ sl (gdzdg) 005 Aol u)ln.».n}u 5 LSL‘”C)J’

oor 23,5 i) g U8 ol ole @l g wuld e ) dnegi 5 Bios S 3,Sles g gl ye
(i} ..\J.))f )I;)J Azwgd g d,»&?u uu.’>u Cu pdo dl).: &.o)}o] dLbA.ol;ﬁ e ).s> l; .-\»JL daldl .bl; Lbb)ﬁ)) LT .)9»:
el Gl i ool sl i )

S0l slooggy (5l 4 plaBl g 508 13 55 (6,500 (Hgd Slais (&IPS 5 pls Ol 5l asS

ol ool Jsiums 45 3903 o)Ll | 65,0l 5 Carto wlot Sylis A e diwd ol ] Uldges glie Claal b
Jstas 5 )by ol a5 i o8 oS o (GSS e sl o G b Ladye s g a0
23905 pls " ko (SHSS Canlw st e b1y (6)R03 Sann sl (ko (S (Gl 5 3400
5 35 e 3)Sles jslain 4y i ixio (SFPSS Cunlow (huhe il o drgi 5 BAS iSu Cypde laodge oS
4 Ao ol (5)Sioat)] slaclad 2300y 00 (659555 () Kiosi] slaofg sl & plaie jsbo & (Siaio (Sarwy
SS9 )50 13 phie lailer 5 1o (Jloiz J) a8 Ygano) Cotosss 3 Mo Jo s 3 oo o0

A3 g0 pldl gixio (A5 3 jl5 390

G355 oxs b ©)lis ol sl 01 3y 5 Sen] ol 3 55 o oS Slbls)l 5 Ml ol

ol 3y e L3 5T 5 ple Sl 5 5 U oS Pl 5 Sig Sl Sladog sawe” Clsine
[0+ ] ¥V |l oas 0l 5 SleMbl (59955 cdinej y (s B0

' - Ministry of Trade, Industry and Energy (MOTIE)

% _ Korea Institute of Industrial Technology (KITECH)

3 - Institute of Industrial Technology Policy (ITEP)

4 - Ministry of Information and Communications (MIC)

> - Electronics and Telecommunication Research Institute (ETRI)
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