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J2 1 | The Futures Cone

_ Preposterous!
impossible!”
‘'won't ever happen!”

Possible
Future Knowledge
might happen”

> Time
Now
Potential -~ }
— Plausible
Current Knowledge
could happen’

The ‘Projected’ Future
" The "default’ extrapolated ‘baseline’
‘business as usual’ future

" Probable
Current Trends
likely to happen”

Potential ™
Everything beyond
the present moment

Preferable
Value Judgements
want to happen’
should happen’

Adapted & Extended from\/oros (2003
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E)(REX: Voros, J 2017, ‘Big History and anticipation: Using Big History as a framework for global
foresight’, Fig. 4, p. 11. in R Poli (ed.) Handbook of anticipation: Theoretical and applied aspects
of the use of future in decision making, Springer International, Cham. doi:10.1007/978-3-319-
31737-3 95-1)
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(1) 9= 734 (Government Office for Science) FE2] w2 A7

G= 35 (Government Office for Science)2 7d5-2] Y¥e FR-HS Slot
njgfod e} Fdof] e AMH|A ‘Futures, Foresight and Emerging Technologies' &
A3t Government Office for Science, 2022,p.2). G= He7dL G= A5k Al
71&X (Department for Science, Innovation and Technology) AW} 7|#o =2 =
/3T Uizholl AR At A7go] niglel tigh Ak FAE 7[Hkele] o]Fold 4

AR TP AR A71Eo|aL AR o 2 FRls YT & IS nlHEyd
(Emerging Technologies, Futures and Projects team)& 2%35}0] T HEAE,

A9, ARZel digh AHIAE Algeith

AIE E7Fs3H mjgiel o U 23kE 7M. 271 915 ©@E A (resilient) @1 RIS
K&t (Government Office for Science, 2022, p.3). webA njidye] St
717 =7PdR9] eat Addiol Qlo] niio] tigh EFA/dS atefste] Agzet

= AMA (structure for thinking) & Algsh= Aoz A Qlch
F=PRE v dF Z2AAE FRIF R FMASkkL glct 1994W Tshr|e
ol 548 = ujEielE 213 (Foresight Programme)& AJAFO.2 1999WHE
A2l 73R EoF A5, 2002WFE 20107tK] F2jAl Ak} nl2i=d (Prime
Minister’s Strategy Unit)& <2@otil IhHEel7|edAdATe, 2018, p.34).
2024 A R W 1579 HE7E ad AlRRE AERE AYE A7 U2 R 299
o Alter, 2002¢RE =IZ=EAEJ Zpe Yol HINE EXilal o

(amnariaz, 2020)13),

-l> mlm

13) amnariaz. (2020). 25 Years of Foresight - time to reconnect with old friends and reflect, Futures,
Foresight and Horizon Scamning Blog, Govermrrent Office for Soience, (https://foresightprojects.blog.gov.uk /2020/02/04/25-
years—of-foresight-time—to-reconnect-with-old-friends—and-reflect/)(2024. 4.25. ZA
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Technology

Xt&: Government Office for Science 2022, A brief guide to futures thinking and foresight, p.2.

(2) AAARA =4t HE, FIYH 5& T vl AF Al2" 75

‘Futures’, ‘Foresight' and

RGP, AR ofu)

= 51 (Government Office for Science)&
‘Emerging Technologies’ (2} m[eidde] digh FLE,
olgh= FF nlE AYZEAAS FHSIAL

Futures’ = v]2hedo] gt AAFR] HHHE <Jnlsk=dl(Government Office
for Science, 2022, pp.3-4), 1) ¥i3jo] gt o, MFA Fa=E= EHE, oA7|%]
23 oMIE, oIEel QQ1ES FAkskL, 2) AR Al (big picture) = 913+ %5
ol aiefsliof & oA WgtES AESH, 3) Tt 7| HES YA WS 89

tiebs Bk, 4) FEshE ZHAYAS SAE 7INEeR njEol iRt d&5s
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Algstal, mle] digh gt AR E AEsk= BAIE AX:

‘Foresight’ = n|gfe] thet JHE $%55H= ‘horizon scanning’ ot} ThFsH o2
AU e ofFa} 2 BERE =Y Ao A8 wPgS ofush=t|(Government
Office for Science, 2022,p.3), A7|A o2 IZAMEES S5l FEEH dHo| IPgo =z
Fegeln, BE Rofel golA aefsiof & olfrol] IHE FA H njH TtsAe
ZARGHE Aol ‘Foresight' &= 0|23 Z2AE A|g|=of AL EE HATHOZ L
ARSI

Kl

(3) n|FAL-E 95t X128 D EF: Trend Deck®} Futures Toolkit

‘Trend Deck’ & njeiHdS I3k 7IRAEEA FRIRIS] 8 ABIE, Z3A1A,
EE, AeF Wl Fo| I FEE AlFsh=d], HAEFRE Z£F]] njds]e]
EolE F3lf 118719] dHloleE 7I9te R 107kK] FAlet HE 7| FA| wHelo
i3t RIS S AlZSHHGovernment Office for Science, 2021, p. 1).

J3 2-3 | 3= K= (Trend Deck) L 1071X] F=X|

Climate Change = H 3]
Demographics olTE; ol o2l ol ALz| 5%
Population, Migration and Societal Trends
Economics HHE|- A [=] e =3

OI.I" oxﬂ’ Tq, _I_o © J

Health il
Physical Health, Mental Health and Wellbeing Trends

N
N

EXEETE

o
e

858

Infrastructure o|IZpl ME Ol =EH =3
Transport and Housing Trends =Zoh s N FH 8

Natural Resources HORE: O LR, RHE, £XHE, H718 U A1 58

Energy. Materials, Water. Waste and Nature Trends

Sovernance + Law WE U HE: UFFO e U € BY

Democracy, Security and Crime Trends

Skills g XA D] 5 X 18 WY

Education, Labour and Employment Trends

71&: QEY, HE|2 A 58S 5

Urbanisation EXZE EA R EX|0|8 BE

Cities and Land Use Trends

Xt&: Government Office for Science 2021, Trend Deck, p.4S HIEEOZ Ii1A..
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Xlz: Government Office for Science 2017, The Futures Toolkit: Tools for Futures Thinking and Foresight
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(4) 2 ey Z2AE A @& A2 AL
O =Z=HAE 18

sy ZRAE HuMe 7IERE PPt 7Pgol 7|4t HlAES Bl 9=2 &
HiEY A= 2Re B gElE]o] Hojof shn ddshs St 7ME A2 EH7t
L 33ks ZxFHGovernment Office for Science, 2023, p.5). & N=F F&0k=
AU L.9] o] AlAE HIgO] & A& FFIR] Xk 7]—5— AR EH GDPOJ
e 7 Aee BYETh = oluX] o0t =2 AuE| st BEE oy
H-&= EAffshH, olo] tigt Al”lo] Easite He F=3h
g ZAEOM tfe FHIAE et Zth(Government Office for
Science, 2023, p.7). WA, 2T AR Ed= HEdA wiEge] HE<
FE&= IRl 22 ARR)E Elso] tigh Azl HEe} ofeh E-ES] 712 g1l
gk A5 Sl Z=AEV £3HE 7IES ARt

=, ARRE el A dEGAIE vt MF (&R AP B R Z9h) et
TS AR H2E tee dYo] Al A5 st A AR E Hsle] gt
718 dEIIh

A, AU e Uiz E JpdgAlolot. ARRlE Hal $AE viger HR, 71,
SHAIE S TIFRE H29] ofsiARIeL flAgs Tl ARHE AU e E i

DN
@

ol

(clze] Aol ofd 7hse Wste] are A)eit
G, oluR] Al BTl R fulET M A ASE Fa

TS Zsto] Ao ofuix] Alag] ReollM Zh AU e & sl 2 AluEle
oA & ARE FFoke ol L83t oUx] AlA" §3ES wofsit

CHAR, S/HEEEAICIE AlUE| 29| Bid/de HAESKL ulEd AZE 5
SP7] S1ek TRt AluE] 9] ofujol| tieh tiFe] HshE olsiistal Wit

14) Government Office for Science. 2023. Net Zero Society: Scenarios and Pathways. 23 Hz].
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20234 49 97k ‘eullERF A2 AS](Net Zero Society: scenarios and
pathways)' HE1149] 79 x| nlefdy Z2AIAE vhdshal Qlok. oA Aed
20108 ‘Ex]o]g-2] n]g(Land Use Futures: Making the most of land in the 21st
century)’ ol H|sl] mEHE EF AL &go] Hot & sjdt}. I Hls
TRt olsiBAR FHoiE AT njEidy e FSE0E EERIt:

2

)

@ ZaAEe] S

O

g Z2AEE tf3a} Zo] A 49AIR WYro] ZI3EtH(Government Office
for Science, 2023, pp. 28—-29). AM, T4 474 @Ao|t}h. Horizon scannings A&
Stof A (AFR] Hutel] A% dubEQl SxQh) e A E Q] nl=f Ale] WHaks Uehle
ASE(HER] 7] X3 E= AR $851E & s A2 A& AESH, FA19]
A A8

M, Y58 24 9ot} Driver mappings &l A Fo/d7 B4l
ajorgitt,

A, Alue]e Wil 7B dAlolt) ScenarioE &3l TFEEC2 njF Al
2E A&ttt

U, ollUx] AlA"l By gAloll. AR AU UHEIEE A Eo=

Hgtste] Belo] Zh AUz oM wHlET Al B4 24

o

oL
o
oN
By
ol
o
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WHAT are the
emerging societal
changes that could
impact emissions?

WHICH of these
societal changes are
critical uncertainties
for net zero?

WHAT are the
implications for
meeting net zero?

Uncertainty 1
.
Critical z
Uncertainties ’) g |:||:||:|
:
g 0
— £ (>}
:
g |
2
£
E DRIVER MAPPING SCENARIO ENERGY SYSTEM
GATHERING 'WORKSHOP NARRATIVES MODELLING &

WORKSHOP WIDER ANALYSIS

XI&: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.29, Figure 6.

(i) 124 34 =4

=

o
=

o

Z ARA Ede B4 B, A5 7, o 9 %, g 2, A
EX] AREQ] 47 FHEoA W
AGA HHLJE=RE EASHHGovernment Office for Science, 2023, p.32).

J32-5 | HEe] HESH, AE|Y EIE, BtAIE Zof 2

Drivers of Net zero societal Net zero
change trends impact

Digital

L Demand for travel
communications

Demand for home
heating

UK economic growth Energy and emissions

Demand for UK
manufactured goods

Reshoring
manufacturing

KXf=: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.32, Figure 7.
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1007 o)de] E3& HEsl 371K 8 AsHS FETHGovernment Office
for Science, 2023, pp.33-34). WA, A dFo=, o =& A g2 9 =2
79| 4|9t o} PAETh

X, 73 Aol g Q1A RS} 11 B9 9] FRAE olslichs ZoR
T ARV BEE ] F7HE YsRAIGCR, B D).

A, Qlarste] Exdolct Zht R, AF U 45T} T QI E4Jo] Wk

4, AHla B ANkl 4] FAleh WRsHAl deiEth

T2 2-6 | 47 220 ZA TR U2 40| ENCO| FHS DIXl= AEIH 252

Home insulation rates

Smart meters
The built

Rooftop solar PVs .
environment

Non-residential energy efficiency

Charging points

Demographics

Economic

Food and land
growth

Traffic flow lI5E

Demand for aviation

Construction and demolition waste

Xl=: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.34, Figure 8.
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(i) 29A;: d&e 4

2GAlIME ofd 5ol 7P Fasta ESHARK] weldoHGovernment
Office for Science, 2023, p.36). SY7H, AR, Ak, A3 AE], AR oA
3! stA|9] 3570] B9l YlAg= Jlaleh=t], olul, AR 7t YEHlA F8/8%
Aol digh Haeg Fofgith Bt et HAevke] AA smrs AREsto]
18719] 8%t EA/de AEe

FRA Y58 BEEAEE JdAIZ EthH(Government Office for Science,
2023, p.38), that 2tk 71, P4 BXIR iAol tigh 71e] k"ol
QI WRF BE, 33 FE 2R WHapl Fash, 71949 Fo] Hels Bt
ARE R HRIA oAt AAol JF= nlE & ok

P5 YR} 71l tigh A= G=3 oM 202260 Q1te] 35%7t =7t BEE
Al=lgcha BigRIRt, FR7T Alshs et Aulad tisii e e aEs EX
om, FRo| tigk A7t F=BHEH AR o] AlFolM cHlilEY AE FH
A= I dofg 4+ Qe Hiflol g EFAdo] EAgtt

it

“P5 X|7JeHd Z-5-(Fractiousness of geopolitics)”& G=r9] XM 592 X|&
oA HH o

Al &S, B4R olluR] 714, A AlA| 715880 J3kolehe
o
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oT7 # Critical uncertainties

Eng®Ecl Political
*Ps

Economic

En3®gd e57 Societal
- p Fno ®Ecé

Technological
Uncertainty

+ =P + 1 1 % 3 + Legislative

Environmental

Importance

-4

Af=: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.37, Figure 9.

EZAIE ZH(axes of uncertainty) E=EWES HWH(Government Office for
Science, 2023, p.36), 1- 87} 83 BHA/dol disl A= EldSlHME tE F
7HA] TiH] AatE &S, 194 AHRES AF0E Wio] AaE =&
T AnE ZEAER0] Bt

=59 £ 7 W 240 Ho thewt Ut

@ A8l galelat MmA] A1): o] S e A AT 7ke] eid Bol T
A=) A

L —
A71E £ 71RO, RG/=7E AR, AR 2 2F] Zehof tigk 4l

g A9 7|2S B - B3
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Economic centralisation Economic decentralisation
— Businesses act against targets Businesses agree and act on =

and regulation strict emissions targets

People feel disproportionate People Uust the costs of action

impacts due to cost distribution are fairly distributed

Increased number of legal losses. number of legal wins

for the environment for the environment

Less population pressure on High urban population p

urban centres

stitutional trust

More dispersed population More concentrated urban

polarisation
Declining trust in government Resurgence in trust in government
and its ations and its communications

Common agreement between
countries on priorities for
humanity and the world

Goals of nations are in direct
opposition

c
]
ke]
L
3
B
El
2
E
®
s
S
2
s
2
E
11
£
L]
c
2
<
S
o

suonmuisul urisnin ybiy pue sdnosb jeiocs
1UIBYIp UBBMIB] SUOIDBUUOD BUOIIS Ylim paleIdosse
| UOIAIP SN} [BUCIIMIISUI 3 UOISDYOD [e1d0s yBiy ay

sccial groups and low trust in institutions

s associated with weak connections between different

Low occupancy private High occupancy sharing with
ownership communal ownership
Alrole is active and controlling Al role is primarily informative/
with higher risk advisory with strong oversight
Flawed participatory mechanism Well developed participatory &
~— resulting in no agreement on mechanism to determine land ——
land use priorities use priorities
The high growth & technological progress direction is associated with higher economic
growth and faster technological progress
Low carbon Economic Society relies High and High Investment into Global  Strong development Aggressive net
wansportis costs of CC are on Aland steady gr new builds that commons  control,increasing  zero technology
cheaper and considered in automated productivity KRR are net zero (emissions) inlow  development
more desirable decision processes growth compliant carbon infrastructure  and adoption
making and green space
High carbon Economic Society relies Low and No investmentinto Mercantilism  Unregulated Unmet
transport is costs of CC are on manual fluctuating new builds, (emissions) development planning promises by
cheapest largely ignored tech for daily productivity Low growth [CEVILIRUE-EE1Y with low investmentin  technology
choice in decision tasks growth & tech progress| insulated old low carbon infrastructure
making housing stock and green spaces

The low growth & technological progress direction is associated with low economic growth
and slower technological progress

Xl&: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.43, Figure 10.

(i) 39Al: AlU=L WiEEE 7
U3 R A F WA 35S 71Esk=dl(Government Office for
Science, 2023, p.46), F F& @Yt 47K AE AU LE A5k 8ol

sl Arggict. 2z} mfE Aol tigt 27] 2AXIeH, AZIRPE RRrlo] ofgA] Hola

54



AR AAEE 4 Qle thE SRS AR FEE ASd o, a8 SOl
1=]

IG5 ohgd Z2 Al 71K] el Gokes AARIE WA, “Z AU 2ofA]
2050\ ARlE oA HA7te? AREES o8 A4, dstal, =31, AH[E7ER? 7
ghe 2ot 7 ¥R 2 “ol2fdk Al e 8 HlE FE(HF e, o3 H
&, DA, AFE F EX| AR oM ol x|t Atde ARSh= WAle] ofd SjnlE
7Va7kQ o), mix|et AL “HARRE] 20507 o]=fgt Alue] 7t 713t EfY
212 FAAU7ER? L7t o] Aol =EstH £ do] dojuof d7ta? "ol

59 69AE ol AUl UiRgEE Aeshs W& AXTHGovernment
Office for Science, 2023, p.46). WA, URREIE ZPJolt}. AUZ|Q UlR{E|lE=
205019] 7+ AR)7} oA AZIEA], 1Al G AREEC] A Aks Aol o'
FEFS n)EA] AWsr] $I5t x¢to 2 Ashe Bl AAgshAl Rdsi

Sq), ol257lolck. 7t ARl 7Hask okl F4 mITEolM Rtz

AR, BRI ARl T Sl TR Wil tish Uts] ulaste]

et g1 BAE BAa

S, olstEARL Felolct E- Wele] e ofsh BAReA Zelol che FY

3o} Aukzo] 9138 Firte] ZiohE As] vicdsta Thare A ol Aajgit

P, A Sda 5P Swo) Faoltt BaAe Bolv Sish ueielnet
H

[e]
ALRLL. ofgo] Blsa] FRAle]n A0l vt gl vo] EYEES AR

i)
_|L
£l
o

Hir

)
ot
o

(iv) 4971 o|R] Alagl 2dy

Z}Z¥o] AU 55 ollUX], BX] W 7]e} ARgdol] mlx|= FFe gotEr] figh 2
gz Hekshr| QJsl], oAUx] =9 &7 A+ ME(Centre for Research into Energy
Demand Solutions)2} §2](Government Office for Science, 2023, p. 46)3tc}

olUA] =8 &4 A AE9] ey z el 4719 Fa2d o] 33t
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1.Development of a ===§2_Sector level === 3. Identification of inter-linkages
scenario narrative modelling relying on Po—
provided to the the most appropriate
modelling teams modelling structure for
each sector
KP Digitalisation

5. Coherent scenarios

~ Sharing and circular

J economy
Four scenarios that are
Travel and transport internally consistent and
Q  Erergy efficiency TEAM UK have a clear common
= narrative:

Atomised

Non-domestic built
environment
TEAM UK
, Environmental
awareness Metropolitan
Food and land use
UK MRIO
@ Globalisation
Self-preservation
Domestic built UKTM &
& Vork and environment P
National Household 4
& 2utomation . hierst (] @

Xl=: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.48, Figure 11.

e Heaty ooty 4. Integration into a central modelling system

Slow lane

@ ZeAE A A

Z2RES 35 ol o o] 7K AlURIeE =EFHGovernment
Office for Science, 2023, p.55).

A, 22 AL](Atomised society) 0t} 71eWehs /dd4 7I&3lsk, Z1eol
e M2 FhE0] WA AME SAIASHA =X, o] a3 AlsiAIHA
71553510 g FoMde] Rolx AldtEE ARS]olth

EM, A=Al AFS](Metropolitan society)©|th, ZAAgA T} 71€sh= dicke

16) @ WXEEAM(Cross—cutting): 1219 GDP %, 717 1%, 7179 7HME A5, 7114, @ 4 2tg: 121
HFHA, MEZS, ©F 2 oYX 28, H0|H X2 2, 121 7, @ S8 & uS: =AY 2 &5,
4 AFLUAOE, Xte FEAT Y 2 AR, SSHQI 20|ZAEY, 57 O S48, ZAIT, @ YA
2 A ZREH, HE2 XI&EH AtB(Make do and mend), At&3t, At AH|, BEEEuKRebound
effects, OflL4X| Zf FH0| TSt BHESO2 LIEHE dE), ® A ¥ EX0|8: 87 AH|, A4 =2
UA €5 =, X8, SX| 7ie, SA4MY7|(Government Office for Science, 2023
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o) 715 NASISIAIE, =AI9F wES] Axle AR "Holxl= ARglolth

AR, R71ES AR (Self-preservation society)olth. ZAAT 7]1&8 FEE=
HIRARRS sllAskr] Zolon], oA s&| ATk AFRES 7IeXos
FRE YA} 71&9] AMg-S 7AZ|A] H= ARElolt.

UA|, 73] 7h= ARl (Slow lane society)olth. =8 ZRIZ 7]e5] g2 felgh
Qlazglol] AA BAbslal AM2& 7]eo] AlgHolgtes Ae Qnlskrel, =2 £E9
AE ST AER AlEe AREEC] TEAQ] JhAel of HWol FRIstESE THEaL
g, AL, FRERIeE 22 w3 dsARIoh

SHE A7 AUR|eE A B, B9 2 wE, YA 2 AN, AR EX|

J32-10 | AU2(L LH2{EE 73 45 ojHHs Zat

@ Atomised society ©

availability of
Medium come: netzero tech
growth for
e

poorest popu

e 0 B & B &

® Self-preservation society @

High High

Medium

wrust within

globally tion LOW for

S 08B T eB B & D

KAf=: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. pp.56-57 1% ME!
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® ZeAE Fo: 2HEY A2E FT5p] e Yt

AUgedE sulER AR FF 7FsAde AASHGovernment  Office  for
Science, 2023, p.9). WA, AU E F 2F oUx] AREHT HHsIME BEE
AlUR]QolA] olUx] &85 71e X9 EYO0 R Qlsl| ol |X] ARgRRo] Ashx]gt
AL A9, o &2 oUX] 8= AR o 7Y, o 22 A% 4], o 2 Aol
Ao A} 42 gRloA HIRET: A AEg ohEeE AU eE 2050
o] 7ho] & Hesle] BE AlUR|E AY 5YUE HIE BEE 7KL Jlom,
sk gk ookt 2050 SElEY AR ERE FHRT, BE 79 vhaAA
710l FashH oUx] ARl w2 AU of2fek Z]sdl o Bol oEshy
=7l EX] AFRQ] ogke Aldsl Zo g Fusit)

33 2-11 | W 71X] AL 20A 2020~2050'

im
OB
b
opt
o
]
>
0l
o
o)
@

)
o

c
2
e

6000

5000

4000

3000

2000

Total final energy use, PJ/year

1000

0
2020 2025 2030 2035 2040 2045 2050

=Atomised society Metropolitan society =Self-preservation society =Slow lane society

Af=: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.10, Figure 2.
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% 2-12 | 20204 U U] 7EX] AL 20| 2030/2050 HE2H 2AI7IA HIEZKHMtCO,e/H)
; 500
=N
=
(DN 400
2
i 300
z
K=
2
—é 200
£
3
S 100
E =
E = -
s ° [
3
(& 100
2020 2030 2050 2030 2050 2030 2050 2030 2050
At Soc Met Soc SP Soc SL Soc
Power Industry m Fuel supply
mHeat and buildings m Domestic transport m International aviation and shippir
m Agriculture and land use = \Waste and F-gases = Removals

Xlz: Government Office for Science 2023, Net Zero Society: Scenarios and Pathways. p.10, Figure 3.

AIE o R AEA] AR AUt 7P B2 oUR] AlAR] Blgo] SX]4,
oUR] 875} AV Adal=l7] wiol 7P Addsitia @ gRle = ficke
ZAZof o]2tH(Government Office for Science, 2023, p.12). ¥z ‘AZ|HS AlS
© 7P B2 Halet 85 QSR oUX] AlAE] HI-Eo] 7|F ] 5%= HX]

sl Be Folt

® Z7NEZ(Public dialogue)

3l 2ot fsto] edAo] gkl Wzd Rt /\l °E EP%’EMI U}Eﬂ HOH
AlaFe Qs H3kE AFsIieE &4, EE AluE]QolM ARl (Cross—
cutting)+ 83 AFsIT. A, sullEsF A2t Wsh oaraR ol 11
Feol EXfgicts H, viREtoR ol AR X7 whdsok stk ol ARt

Mg A9 7I2E ¥E - 59



(5) AlAHE

team) & T FHAZ, ¢, ARl R MHIAE AT 5 B ATE A

71HS Ak Fge Fuel VEQSE ska gk

S, TR BIS B NS A0 AEG A4 fuolt el neEge

71¢ Bl et oS Haia] B7to] IAIE 2] Yol Holut et

2ol e ATE Frsk AEIAE PSP Sste] sk itk AT Tl
23] A

oeks EXjolg, EA|, S K55 A BE $0o) e ZeAES R

S

o Yo} g ¥

L

il
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ot
(ol
5
¥
o,
:cljlé
i)
)
>
P
1o
uba)
K
i
o)
2l
i)
&
12
)
_?L
[
%0,
i)

st

A, AMAR ol 9 Au)A A/
njefEg2 Z2AE o]giLxyto] ofufal, njeiEd AH|A
ofEso] Qlot. gHolx], ER, 7IO|ER, nHdYy 7, wSEY, STFEA
A=A, 71871 AEA 9 ARIZEAL G Ot AHIAE ABATI %
R FR, #A7|H o] 8AR= Futures Procurement FrameworkS

S} 16) S5, nleEe B ASAE olwld FRA BAS 2

=

7Fse S +EAs AARCR GAIsH Aleeih

wet ARS

16) Government Office for Science. (2020). Guidance: Futures Procurement Framework.
(https://www.gov.uk/guidance/futures—procurement-framework (2024.5.20. ZAY).
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s, Ao A4S =2Fos Hefsh, AYIER ol+E &7 2 54
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d32-13 | Ol =0l Y2 7|2E 84

SN AL S A, Ol Sty e, N
e 22U ENMS| HEE ALIR 7 [ S| =F, E
e g DHQIYE TE MU0l s S)ZiE SMAS| TS, £67| R 49,
e SE =3 aHAl0j4 283t OJ2H =4 sk M
IEVSSEE l 0J2} ZE0f XY l IREEALRIQER l FAMEN 2 X3t
el =& WPIEHE SO, |4+ | WNSOIEEY | 4 | suSAZEMLRIOR | 4 Bréirie
Haeie, TR0 Bt | ILOFHY | SEMLRIO TR £7], S5 SRt Al
HHIUAEY, HEF2Y, HHOIAEY, HHQIAEY, eIt AR,
23 294, AuRAL, M YAYS EB), HEIL HA(YS ED), Ao,
2ot A=, EERENE HRIHEL S ERENS
EZY IS HIFHAEl =

K= KA AR,

62




CHAPTER 3

od
ﬂ_._u
T
i)
T
=
Uiy
1
b
[ ]

5 <







IS =&

03 D|f=E

D T
B owr ol o
_gimﬁewmﬂ,% o
1 _o_|=._ - = )
M%WW%%W W o
L0 L= K
R R & <
[al M_Em.op|mu_ e}
Wz & oo & Ho  nj
B DI
By o Dow W K
KW - =& K < o
xo_ﬁ__ﬁﬁo_7m_. ﬂmﬂ,_mo
- O o _.O
€ W BT 5% o & BT
WWWWMP&O%E iy
oo 0 & 3 X i =l
X o I
oy 8 S S F S R
Ui MoKE R uo g S = K
Uhpyas s »
A gl

N M|_ ﬁ__m_ m_ o = &o it
= I o=~ oF
@%M%ugﬁw of %mu
oK w0 R % R = B J
%Wol,mM_ﬁﬁo ~ ™ T
B B U0 b Ao Mg
ﬂ:._._l_|v|_||_|_01_- E o X
A A T - WM
.E._u..AI.rI,_._._._nT OL K
O m R R o o =
= XK T O
L TR T TR
EQL AN o] B oz
RoRr BK gl I v X
TR =i L 2 o
B0z f g T H o
A = . ati
[ =W R BT R (Vo] -— o

1

- 65

=
=

o]
a5
=

(o]
P

= 7PEMALATE Web of Science, SCOPUS,
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A, Lol S flol, T2 B4 oS (ZAETRY) EE FAHE,

SNS 5= &9l 7MW, Q82 5= 3l Wk HYstalt sk tfde] ml=, o],

0
il

* HlHI0H BMET= CIYSIL Ol S0 = 712 E-IE(®MIA, https://trends.google.com /trends/),
BIZIRIX(EE, A2, https://www.bigkinds.or.kr/), WES(CISH ARLIE], https:// some.co.kr/), Ul
O|tH Ci|O|E{(SH= SFY, https://datalab.naver.com/local /trend.naver) St ZAAIH0| 7St NRCE|O|E
HEA|A(https://nredata.re.kr/nre/ usr/main.do), ZCIEAAXS|7t 26k= Sh=0 2= DI H0|H
(https://bigdata.epeople.go.kr /bigdata/bigMainPage.npaid) 52| &2 Jts88 AE

SH0|E EMETE 28 ZR0=E AED S0 A st SAVF HRsH, EH ChatGPTO{IA
& ARS TAHEO|T MAlo THEN HMEOZM Mefoti! MY Qs HE 22 & UTE Rdl= 90|
=]

MEoIH, Ol Wi Yekgol et M2/t IfdS Sof 22ioks YAe2 T IR

i

*

5

AR, RS gajolt). Ao/t Bdeo] Jle ARl Fe8s HES 7,
A2t e (RHTE EB)= d L=

Ui, =R1Q1A s} HA] Fa9k HskElolt Rl dYSe ddeR(53]
2050\ 71 St EEo| FAPL E AP9F £ 8 == el diek A,
nj FERE] e nE 82, AR (Yske) =] Wt A 5
tigh SAS =ARI

17) OpenAlE CHHSI= ChatGPT3.6= R&, d2M, 724 50| I &&E ChatGPT4.02 R4

18) Shaping Tomorrowe= FA(RSEIJX 5), HEEX|(Science §), =& S 7I& MEEIAM & 0[245 3
Oj2f MY} LS LIBOHS SH5010] ARt ks 7St #Est 02 MY EHES NSdtke AH|A
Q. ChatGPTHE 7|E 23S si&dl HHYHE MBSt HOIM SAGIAE, 258 Co| FHE 25
SHEOK| 94, MEX XA0)| 7|8tet YEOE HEHOR S5 MIShe FolM ChatGPT= T1EE.
Mol E220M HMBdts ZE0l= EHE 0%, 7IaXdY HEY 0248y S TSt 40| Mz=L
U, AR A 7|YE0] T2 7|YE HHOIME 2020EHEE 2090 7K 10 BHele] 02 MUS
HAIEL CHEt 2EMHIAR HZ5k= 7|YEE ‘Climate Change'2te ®IZ5H 9IS,
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3 Ojaye

H

[Z0] MO|LERZLQ (Shaping Tomorrow)E &

|2

° MO|LEZRZ2L (Shaping Tomorrow)g Soll &RISt EHE 0| D|H=E 5}

- ZEHSIeL A 7|=Q! ‘territorial changes'E 28t 21, MutMoZ H0tZ2|7|et OfZa|7t X[H2
‘ATt S HAE MAIRKIEL Ol=, R, OfA0F S2 2|E/2t AT DIHEHEE HA|

- Z2t=9| ZIE Ao Chst D2iEAIet st oy £42 Ql8S =EE 8 BESHHA, 2 HE9
=2y 2HE S HMAlot= WA

- ¥ RACRHEH &S MZI| FL2 JIYEZE #A(Environment)dt, HE7|&(Information

5 SOl AxHiY S5 olUR]

Technology), H&(Government), OlL{X|(Energy) S0| F=21K,
B 20| = &l

HXIERe=, 2020E0H0I= AIZ QI6H CHAIE RIMICH 2= S LEoh= HETM 3 2 FATIME QI&5t
a1, 2030HE0l= 7 1SR Qloh H2ME MiA Hat| HEXeR HEE MA| (2030H0l= 0= <
7|ZHsz Qe Z7IEAME ' MAD), 2040EMH0l= 2050SASE Zf0| Ci7t=0]| Wth] Bamzmt
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* Sustainable CAP is a five-year (2023-2028), $ 35-billion investment by
federal-provincial and territorial governments to strengthen
competitiveness, innovation, and resiliency of the agriculture, agri food
and agri-based products sector. Agricultural Adaptation Council @

« Inthe next five years, 30% of entry-level coding jobs would be replaced
by Al, industry pundits predict. FinancialExpress &

« Whilst positive, the pace of industrial decarbonization will need to
accelerate over the next decade to meet ambitious government
targets. [ UK FM Industry @&

e There is inherent risk to any major, irreversible investment in an
emerging technology or practice that might require significant
relooling - or even become illegal-following new legisiation or
changing political headwinds in the coming years. I8m Blog &
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- 22 MHIAZ HIZote 7|¥=& ‘Climate Change'2tg HM&

- SEX|EE, AJZtof M2 e ’SEE == SH MAISIH 7|FHER HEst WS A4Sk =20]
2 5 g Aez 2Y

- FIE, 7188 EHE, FF M, o877 7 ISUTEE(TRL) S & MG QL01, AR Waky
HAOI =20] & Az HY

MofrEz=

2 (Shaping Tomorrow)2 E3lf &l0Ist 7|&8 )

Technologies - Climate Change

B Download Excel B Downlood HTML.

Climate-Adaptable
Infrastructure

Air Capture
Technology

Direct Air Capture

Bioenergy Carbon
Capture and Storage

IMESCAL

READINESS LEVEL

SOONER LESS MORE

Technology Trend Impact Timeframe TRL Controls

Vertical Farming k3 Medium/High 9-19 years 5 =& ZFO
Air Capture Technology 1 * Medium/High 4-9 years 6 = =2 =20
Bioenergy Carbon Capture and Storage i + Medium 9-19 years 5 =E =& za
Climate-Adaptable Infrastructure  : * High 4-9 years 7 = =8 20
Direct Air Capture  : * Medium/High 9-19 years 6 = =2 =20
Energy Efficiency Technologies 1 * High 4-9 years 74 = =8 =20
Genetically Modiified Trees - Low/Medium 19-29 years 4 = =2 =20
Hydrogen Energy Storage * Medium/High 9-19 years 5] = =8 Fa
Methane Biofiltration + Medium 4-9 years 5 = =& =zo
Ocean Alkalinity Enhancement - Medium 19-29 years 3 = =8 =20
Second-Generation Biofuels * Medium/High 9-19 years 5 = =2 =20
‘Smart Grids 1 * High 4-9 years 7 =8 FO

k& shaping tomorrow?| ‘territorical changes’ Z4A Zihttps://swww.shapingtomorrow.com/technologies

Niew/138)(2024.2.13. ZAY),
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7Bt MOl oM FGI S8 31 = FHXQ wad MAPE 7sE A2z 2Y

- £35|, SWOT, Developments, Concerns, Intent, Solutions2| Bieknt BiskHA
st Zls FH0E AREI0| CIYSH S £ Us ACE I

QIS AEY O|2HY
X0
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‘ Increased Global *

Temperature

Rise In Sea Levels *

influencing

Shifts In Wildlife
Populations And
SWOT Habitats
=)
=4 0 ,
intensifying
Impact On Human it p .
Health And Agriculture Increased Frequency *
’ And Intensity Of
Extreme Weather
Events
More Extreme
Metting Ice Caps And™*
Giaciers
‘ Poltical Wilpower * |
Technological  *
Development
Kmm» /m:'
Rising Sea Levels Economic Systems * (
L e—_drive | Constraints ~ ~ influence.
1 e
Social Behavior And *|
support ‘Consumption Patterns
( Energy nrasiucture® |
Concerns ‘ '
=)
24 0

Loss Of Biodiversity *

. integsify *;
Extreme Weather * Gt & I Rising Sea Levels
Events . exacertate

compromise
Crease

Threats ToFood  *
Securty

Global Cooperation *
National Interests

Energy Needs Vs. +
cay"' Carbon Emissions.

Melting Glaciers And * Dilemmas
e Caps. overrides
flenges encroaches Shortterm Priorities *
S Vs. Long-erm
Economic Growth Vs.* SEEENY
Environmental
tection =
Conservation

Xt2: shaping tomorrow?| SE53 D2 Znt GA| (https://wwww.shapingtomorrow.com/future-modeller
/3666)(2024.2.13. Z3A).

H3Y DiH=E Hals2l =& - 69

Ml 242 HiEoke AMHIAZ, B8 MHIAZ HiEZoks
Yeds MBI, 0lF

2 HAlSkE MISLHE0




o AZA

- MOJLER22 (Shaping Tomorrow)=, 71Z2] ChatGPTRH= E2| M2 MES S4C= D]eIS0| Sat=
MHIAZ miche]

- EHE OF, 7|20y HEY 0[2¥Y S O 24 LS dEet 0| FAAO0|LL MAXCR V|ak=
SZ0| A0 AR Waky AFu O2HHY AlL2|Q 0| =20 & A= 7|, 53], XEY
DRI TIAGHE 2410 S FHIOLE 7| Sl AEGIO| LGP SHast 4 QU= 20| IS

- ChatGPTO| MO|ZRE2R0| HE WAlZ R4l FES of Zut 4FRR 20IU= 217t 2RI,
n22 THEGI0] B2 T8t § FO SO WK WACE FXsk A YRS 202 HY

- ChatGPTE BEots WAORE USS IHXOR LISOIM HEE TS REols WAOR gl
20| HHg A= HOH, 0|F EF Zet ek M2tM FGI S 422 Tlole 40| XAy Ae=
=2l

( ChatGPTE S3ll 223! 0|2 ZEHS} 1521t )

Question) Forecast 10 years from 2024 about the territorial changes in South Korea with considering
global trends and megatrends. Supported contents should be based on a well-known research
reports or papers/journals. Please describe in 500 words

ANSWER

Forecasting territorial changes in any country, including South Korea, over a decade is a complex
task that involves considering numerous factors such as political, economic, social, and
technological trends. Based on the information available from various sources, here is a broad
outlook for South Korea from 2024 to 2034:

Political Landscape: The political landscape of South Korea is expected to be influenced by internal
and external factors. Internally, the government’s policies will continue to shape the country’s
territorial dynamics. Externally, relations with neighboring countries, particularly North Korea,
will play a significant role.

Economic Trends: South Korea's economy is expected to face challenges due to weak exports and
the effects of monetary policy tightening. However, improvements in exports to Mainland China
due to the easing of COVID-19 restrictions could mitigate these challenges.

Technological Advancements: Rapid adoption of technology is anticipated, with businesses across all
industries accelerating their tech spending. This could lead to significant changes in various
sectors, potentially influencing urban development and infrastructure projects.

Global and Megatrends: Several global trends and megatrends could impact South Korea's territorial
changes. These include the rise of artificial intelligence (Al), the shift towards sustainable
practices, and the increasing importance of cybersecurity. These trends could lead to
transformations in various sectors, including urban planning, infrastructure development, and
environmental management.

Climate Change: Climate change is a critical global trend that could have significant implications for
South Korea's territorial changes. Efforts to mitigate the effects of climate change could lead
to the implementation of new environmental policies and infrastructure projects.

In conclusion, while it's challenging to predict specific territorial changes in South Korea over the
next decade, it's clear that political, economic, social, and technological factors will play crucial
roles. These changes will likely be influenced by both domestic policies and global trends.

X2 BingChatGPT  ZMZukhttps://mwmw.bing.com/search?q=Bing+Al &showconv=1&FORM=undexpand)
(2024.2.13. ZA),
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SUMMARY

Future National Territory Issues and Strategic Responses Toward 2050

Jeong Wooseong, Chang Yohan, Jo Manseok, Kang Minseok

Key words: Forecasting, Megatrends, Future scenarios(Status quo scenario, Decline scenario, Sustainable
growth scenario), Scenario-Based Response Strategies(Promotion strategies, Avoidance strategies,
Response strategies)

The importance of forecasting the future of national territory has been
increasingly emphasized due to the growing uncertainties surrounding territorial
changes. A strategic approach is required to bridge the gap between the
probable future and the preferable future. Accordingly, this study aims to
analyze the megatrends affecting national territory and propose scenario-based
strategies for effective response.

One of the key megatrends in the national land and transportation sector is
the widening regional disparity caused by population decline and the
progression toward a super-aged society. These changes result in continuous
population concentration in metropolitan areas and the decline of rural regions,
exacerbating spatial disparities and issues such as vacant housing. Therefore, it
is necessary to adopt age-friendly policies while fostering a new perspective on
national territory centered around the Millennial and Generation Z cohorts.

Economic stagnation is another critical megatrend, as the expansion of the
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platform  economy further intensifies  metropolitan  concentration.
Simultaneously, there is an urgent need for efficient management of the aging
national infrastructure.

Technological innovation and the digital transformation also herald the
smartization of national territory and transportation services. Innovations such
as artificial intelligence and autonomous vehicles have the potential to
significantly alter territorial spaces. However, the concentration of technology
companies in metropolitan areas may lead to the decline of existing industrial
regions.

Climate change and carbon neutrality constitute another critical axis of
national territorial policy. Achieving a carbon-neutral society and meeting
greenhouse gas reduction targets require the implementation of region-specific
environmental measures and the enhancement of disaster prevention processes.

Future scenarios of territorial change are classified into three categories based
on territorial risks and adaptive capacity. The first is the "status quo scenario,"
in which current megatrends persist, leading to heightened territorial
imbalances. The second is the "decline scenario,” characterized by regional
extinction and extreme risks due to economic stagnation and policy failures. The
third is the "sustainable growth scenario," which envisions balanced
development and a safe national territory achieved through optimistic and
strategic approaches.

Strategies based on these scenarios are divided into promotion, avoidance,
and response strategies. Promotion strategies aim to guide and achieve a
desirable future by fostering regional hubs and addressing climate change.
Avoidance strategies seek to prevent and prepare for negative futures by
addressing issues such as urban regeneration and vacant housing. Response

strategies focus on improving the current state through initiatives like

198



developing super-regional hubs and expanding green infrastructure.

Policy directions emphasize the need for efficient national territorial
management and balanced policies. The enhancement of land and
transportation services through technological innovation and digitalization is
also critical. Furthermore, the expansion of environmentally friendly policies to
address carbon neutrality, alongside systematic measures to improve quality of
life and reduce regional disparities, is essential.

In conclusion, forecasting the future of national territory is a critical task that
requires strategic approaches to effectively respond to changing megatrends.
Sustainable territorial management and balanced development should remain

central objectives.
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