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Ol ALEIR ZiEks S5t CHfst Ol 7tsd B

3) Create: Design and execute specific action plans
AL2IQ 7|8t D2 MAtS =5t M Ojor M|

o= oL

4) Discover: Challenge old ways of thinking
HRIH 0 OfF 75t fS{IE 5T 0f3
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[a= 1-7] Voros(2017)2] ‘The Futures Cone’

Tirme

Preposterous!
| POtE[‘ItIEI' fimpossible!” "won't ever happen

Now Ewverything beyond the Possible
present moment ) )
‘might happen'|[ given future
knowledge)
P Plausible*
‘could happen'[ based on current
knowledge)
------

Projected*

Extrapolated baseline
-

Probable*

current knowledge)

Assumed™
Expect will happen (may not be
— 5 3 S articulated or consclous)
-\"iirf_l_entfumres ) Preferable
A ) want it to happen

£X: Voros(2017) &2
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Voros(2003)9] 8 A5 st AAEASS B3t Voros(2023) A++= 4
A o) =9 9 WHEA AAZA, 4TAE AISHATE 194= dlojg € 3
H S-(input GA), 29A4= vl oS DAl(foresight ©A), 183l 3T3A= |
ol o4 E A =& DAl(output T, I 49A= M=k =F 9 A oA
(strategy THA)o]LT.

(33 1-11] H2HH 02 52 F2 B

||
‘ Inputs ‘ things happening
___________ o
|
l Analysis ‘ 31 “what seems to be happening?’
_—
; [
Interpretation 0. “what's realfy happening?’
=
“‘what might happen?’
___________________________
Outputs \ “what might we need to do?"
"';,;';;'@:s.;aa;;s;;,.rv;:; """""""""""""""""""""""""""""""""""""""""""""""
“what will we do?”
‘ Strategy ‘ “how will we do it?"

£X: Voros(2003)
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knowledgé crg;;ion pharmac; ﬁfﬂ " // — th— " knowledge m‘nsler‘ - sustainable development
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organizationilperformance L pollcy mgm\ 0 seciotiisvation sk mal® L
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planetaty health ,,,.q—\ —"’”’”‘.”'"’ Ineqgality trari§port
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global géVernance . food §stem._

supply ;l/ﬁ resilience ‘agrichiture
business pérformance
sport mdnagement
business model adaptation
antvspuneuﬁl orientation
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+ Strong Positive
+ Positive

Neutral
Negative
Strong Negative

A G- &Y

o|2} Zo] E4 oA of] YHEESS EEoto] =&t 8 ARES S Al
H 717521 siM(Interpretation) GAIR AGH}. o4 SAE "AARE nlo] F& A
| dofd ARM7E, 1Al 1] S oA A= RN Auwe 9AL H 42
EES 7] A% ol & & vk diF o= AILEA A WS- F
835KVoros, 2017; Amanatidou and Guy, 2008). 1o we} 2k vjgfd|529]
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Al e M (scenario mapping) 71l AS, TRt Eol3} Q9152 1E5lo
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gt 5§ ZHE AlokE A =, n#e] 845k B3R ZA0 dish oS 2yt
Ao g tf-gd o UA Hrh olHg HIA ZoA AE 151, Hﬂﬂfﬂ 5
g2 FH7IH, AE7Fsstal A714Ql vidS idshe b 7104;

U2l W S Bof =& oSSt nlE AU ES B4 AdRely 174’5}01]/\1
A 7hsRt o9 mlEiii(images)= HARSHA Eof, thefgt Ulﬂﬂoﬂ oigk Zlo] AL A
AEA o5& 71514 EtHEuropean Commission, 2019; SDC, 2019; Schnurr
et al., 2018). 10 wet £ Atol= i AU E F/4d5k= STEEP £FAA
oAl =8 3159 I xohs Tty o& 7t 2§ HIBoE $F AlUE e
£ TE5taA Stk

23 1-14] =2 FAE iy SIS N5 AL YT 24 oA
SOCIAL RELATIONS
SOCIAL DIVING VIRTUALITY INTERNALIZED

EERSTRE BACK-TO-NORMAL WIRELESS
= REVENGE MATERIALISTS
&
=
=2
w
=
o}
U

POST-MATERIAL GREGARIOUS

FRUGALITY SIMPLIFIERS CLICK REBELS

ZX: Echegaray(2021)
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S4 Revolution from above

S$10 Consensus in a supporting

$15 It's the economy, stupid ‘

S24 Stormy waters ahead

environment

A. Global development:
A1 convergence and prosperity

A. Global development:
A2 divergence

A. Global development:
A3 confrontation

C2 strongly decreasing

C1 slowly decreasing

B. Oil price: B. Oil price: B. Oil price:
B2 medium growth B1 stability B3 rapid growth
C. Population: C. Population: C. Population:

C2 strongly decreasing

D. Economic growth:
D2 medium

D. Economic growth:
D3 strong

D. Economic growth:
D1 weak

E1 energy

E. Political priority:

turnaround

E. Political priority:
E3 economy

E. Palitical priority:
E2 security

F. Acceptance energy turnaround:
F1 scepticism

F2 approval

F. Acceptance energy turnaround:

F. Acceptance energy turnaround:
F1 scepticism

G. Planning legislation:
G2 promoting speed

G. Planning legislation:
G3 promoting participation

G. Planning legislation:
G1 incoherent

G. Planning legislation:
G2 promoting speed

H. Infrastructure extension:

H. Infrastructure extension:

H. Infrastructure extension:

L1 persistent structures

L3 downscaling and e-cars

L1 persistent structures

H2 fast H1 slow H2 fast
I. Growth of renewable energies: | |. Growth of renewable energies: | |. Growth of renewable energies: | |. Growth of renewable energies:
12 medium 13 fast 11 slow 12 medium
J. Domestic energy savings: J. Domestic energy savings: J. Domestic energy savings:
J1 small J2 strong J1 small
K. Industrial energy savings: K. Industrial energy savings: K. Industrial energy savings:
K2 strong K1 small K2 strong
L. Mobility: L. Mobility: L. Mobility: L. Mobility:

L2 downscaling

M. Climate change:
M1 strong

M. Climate change:
M2 moderate

Z£X: Weimer-Jehle et al.

(2016)

5) Weimer-Jehle et al.(2016) Si-1= 2
OAX] A0l THSH AF2|& Q1AL

M2 OEXREE 1

Us AlLI|Q WIS A= X0

E0I=9| X35t HOZC}

H2dE ¢

YYEH

B, MR 712, O S, TR, AN Q429|, A THHA S,
OILX| T2} 215 47, HTHAOILIX] SHE 5 Cioket 0150 s13} Q1 0/ 71
246101, OL{X| Al DIAZ RYop| I3t S 2570 D2f AILIRIRE E20I2C, g JR2 15
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Detection of relevant

key factors by analysis of

interconnections between
internal and external factors ... ... description of several
possible developments
of each of them ... ... and finally grouping
of them for scenarios
free of contradictions.

Z£X: Gausemeier et al.(1998)

23 &2 AFoAE o] 22 HHe T3l W 712AR] FH Y AT eEe =
SRl & & mE AR o] mhE v Ree Adehke e sdstaAr o

= -11] W A=H oEoiEe] AR A F A8 (prospection)” TA 0] 3
3 AR EEet gt v AUE e HAdRt $UEY] AR e
Hotet Jozg fwlo] 2oz FRoMEN. ol AR HE AUEeE ok &
8 AdRolv 2350] vrdd, AAASIAIARRE EEFsk, ol v THefet
g7t ofgA WA F=Hom HAYetalA; ke W7t ofgA Mgtk dye
AA} QA olE A, ALl A HHES E8oklA} i,

Azglchol e At WAy e 3t W 7 AT

e

X 528 A7 e} AlEE ol e 4 itk AR o]

o) Wsle} 52 uiTtEA T vl Bae Awsirlo] folsit Lat AlAw
e Ak A7) BAHL BE BARH: AL oljold Ago] BEHE WS Suto
2 AAHE T4 Suo] gl olo] B AToNE A Fa WAS AH 2EF
F9 BAST SAS] &4, 1T oS 7+ 458 AuHel Y mPsto
24 tert me) Ao Az tE sp wEe FASIA §hho
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[33 1-17] AARE 2PHOML| Dj2f ALRE AMKE 3 I SD DU KAD

— 0=
o
+
B2: Regulation
balances growth
R3: Digital
currencies N
I drive growth
/ B1: Regulation
| moderates
infringement
Rigorous +
$ requlutitny Strong steering o
3 constraints
>
e R2: Constraints .
draw their power
from coordination
R1: Infringement +
and shocks
oy Gesigh
+long-term guiding
goal + +
B4: Balanco of  emeth] Srientation
shocks and
pragmatism
+
+
4
Key
. Sacial . Economy Politics/ Policy Link to Basic Module m==p More of A more of B (+)
() Technology . Ecology . Barrier/ imiting factor . Link to Context Scenario wmi More of A less of B (-

Z£X: Haraldsson and Bonin(2021)

210] wet SD J) AR AE BROR, BF N5 o WYY Y
o] w2 Y k= IS SAF, FIH LY A5]5 BAY o FHE 7]
F7prere vlE) ARo] theshe TRt 759 AEle A B nl Bee
AgstiA ek o) Sfal g Al BeUg0] we Hld U vl A
29 T4k, SD LW 78k AEeol e Ba, W Alteled Jsaqln A

- X L-O =20

6) 0I5 2 FIUSHILAF S THOI| W Tt AfSI 24 2 D2 HY0] S 0JE SIS BALIIO 0] &
85172 59 3

OISt Hp) SO S0t i 7H HSEAIS BAL R HIESH SD DES HARICZM, ALZIQE HtH0)
FMNIE OiIEoHaXt Bict,
Haraldsson and Bonin(2021) S7-= Xl 7ks8t R 20508 $I3 ALI2|RE IS HENZ EMGHIXRt AT O]
Ofl, & 47tX12Q] Oj2 AL THU=|RICHT) HIZEL|Of, 2) HEX A=, 3) =M H& I, 4) SUS st S2F2
X HI=T2bA). J2|10 EME ALY OITEK|=(causal loop diagram,)2t RS XHX O O|RHOZA AlLt
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O D)2 HE &3 F2 @ SOU(IF) M2t ® S2U(F) 3 (A Qe R
(Influencing Factors) 5901 ZHMS BAIN 314l E9I(Key Factors) =&} O|H% Ol%
ErAY (Cross—impact) 24 7|= ALtz 2(Raw Scenario) =& (Emerging Issues) £
[oemeramadc] = [7] KF1 KF2 KF3 El EI2 EI3
N rerange PR1 PR1 PRI
IF4 IF5 IF6 ‘ = EAEIE w5 e El4 EI5 EI6
IF7 IF8 IF9 o "L IF7 IF8 IF9 PR3 PR3 PR3 El7 EI8 EI9
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A KF1 KF1
ol et al. [4] using the scale: e 4+ He—————— &
. KF2 KF3 EI2 KF3
- - - +
KF2 KF2 KF2 El4
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(How will the futures turn out?)
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(What do these prospects mean for the society?)
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(Gausemeier et al., 1998).
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oA
=2

T

(22 1-20] Z~ D2 OIS0 s §1E|: AIAH Abmet E4of Of2

Systems thinkin  econome
4 9 mk competithe fprewih .E

Enterpiises must parceive their leaning ness J

environment as a complex network of / :

influenceable and not influenceable i &

factors which are connected to aach | productiity i el d

cthar E!’"-. wage |

Eo e i i

Multiple futures

Enterprises must not reduce their
strategic thinking to only one exact
prognosticable future, instead, they
should ensure that alternative futures
are created and used in strategic
management.

o —— presant future horizon

»A scenario is a generally intelligible description of a possible situation in
the future, based on a complex network of influence-factors.

£%: Gausemeier et al.(1998)
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[E 2-1] XISE 718 4 23 2 W S0l B (1): e7px WS 2 X
AZez(of st +=2 Hef 2 F2 J|9E
E381=(occurrence) Z AL (total links strength)
1 risk risk
2 prevalence prevalence
3 health health
4 mortality mortality
5 disease disease
6 children depression
7 outcomes outcomes
8 epidemiology validation
9 validation children
10 depression epidemiology
1 care care
12 women women
13 age prevention
14 obesity population
15 population anxiety
16 adolescents age
17 dementia adults
18 symptoms dementia
19 quality-of-life adolescents
20 people symptoms
21 gender quality—-of-life
22 predictors gender
23 pregnancy physical-activity
24 life disorders
25 mental-health life
26 older adults mental health
27 socialsupport cognition
28 cognition complications
29 burden community
30 disparities impairment
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[E 2-3] XIsE 715 94X 23 24 Hel S B (2): HI0|R 7|5 Y HMEsto| w o
FQ 719E
E381=(occurrence) Z AL (total links strength)
1 expression expression
2 identification identification
3 growth growth
4 inflammation inflammation
5 activation activation
6 mechanisms mechanisms
7 cells stress
8 stress cells
9 protein protein
10 infection oxidative stress
" oxidative stress infection
12 resistance brain
13 gene—expression resistance
14 gene apoptosis
15 brain responses
16 apoptosis progression
17 responses gene—expression
18 differentiation gene
19 progression biomarkers
20 biomarkers differentiation
21 mechanism proliferation
22 mutations inhibition
23 inhibition metabolism
24 proliferation mechanism
25 memory mutations
26 metabolism memory
27 discovery metastasis
28 receptor pathway
29 pathway discovery
30 metastasis receptor
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B

Z38I=(occurrence)

Z HZAUT(total links strength)

deep learning

deep learning

network task analysis
task analysis feature extraction
feature extraction training
neural networks network
training data models
recognition computational modeling
algorithms predictive models
convolutional neural network neural networks
data models recognition
predictive models algorithms
reinforcement learning Sensors

computational modeling

uncertainty

Sensors

reinforcement learning

visualization

visualization

computer vision

convolutional neural network

object detection

computer vision

SRR ENENE RIS IS

tracking data mining
Istm vehicles
20 attention monitoring
21 transfer learning autonomous vehicles
22 vehicles tracking
23 localization transfer learning
24 autonomous vehicles Istm
25 clustering attention
26 monitoring fusion
27 reconstruction decision making
28 eeg costs
29 robustness convergence
30 semantics localization
EX: O
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[ 2-7] XIsY 715 4 23 g #Hst 3¢l 4): 7|1Hst 1SS IS LKA AR}
XY ‘detstAo| ey 71HE
E381=(occurrence) Z AL (total links strength)
1 behavior behavior
2 quality quality
3 dynamics dynamics
4 evolution temperature
5 temperature energy
6 energy consumption
7 water climate—-change
8 stability efficiency
9 climate—change water
10 efficiency productivity
11 consumption environment
12 diversity stability
13 nanoparticles remote sensing
14 degradation agriculture
15 productivity nanoparticles
16 remote sensing renewable energy
17 environment degradation
18 adaptation cities
19 adsorption transport
20 carbon drought
21 agriculture biodiversity
22 sensor region
23 renewable energy mobility
24 precipitation carbon
25 storage food
26 density vulnerability
27 region devices
28 city urbanization
29 drought biomass
30 conservation risk-assessment
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[ 2-9] X[s¥ = & A =
2 AHEA S 2 FQ2 F|9E
E381=(occurrence) Z AL (total links strength)
1 management management
2 performance performance
3 future future
4 framework big data
5 big data digital transformation
6 systems industry 4
7 innovation knowledge
8 digital transformation sustainability
9 knowledge technologies
10 sustainability decision—-making
11 industry 4 digitalization
12 decision—-making strategy
13 strategy big data analytics
14 integration integration
15 industry opportunities
16 resilience business
17 barriers industry
18 business resilience
19 opportunities service
20 collaboration supply chain
21 service barriers
22 governance collaboration
23 supply chain management dynamic capabilities
24 digital twin digital twin
25 dynamic capabilities governance
26 cyber—physical systems cyber—physical systems
27 platform smart
28 circular economy smart manufacturing
29 smart manufacturing smes
30 entrepreneurship circular economy
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[E 2-11] XISd 718 9T 23 2 s S B (6): 71500 S ALK} 1A/ Z &t 248X
HKSo| ksl B3 T2 7|9
&34 (occurrence) Z HZAZ(total links strength)
1 impact impact
2 technology technology
3 trust trust
4 education education
5 social media acceptance
6 acceptance satisfaction
7 science robots
8 satisfaction science
9 experience perceptions
10 perceptions experience
1 robots intelligence
12 students students
13 attitudes services
14 work attitudes
15 intelligence intention
16 services robotics
17 robotics antecedents
18 self-efficacy augmented reality
19 motivation self-efficacy
20 augmented reality engagement
21 engagement motivation
22 context consequences
23 antecedents personality
24 virtual reality skills
25 sentiment analysis experiences
26 skills virtual reality
27 culture service robots
28 participation consumers
29 Emotion word-of-mouth
30 chatbot perceived risk
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dzld o & FQ FIRE
E381=(occurrence) Z AL (total links strength)
1 impact impact
2 technology technology
3 trust trust
4 education education
5 social media acceptance
6 acceptance satisfaction
7 science robots
8 satisfaction science
9 experience perceptions
10 perceptions experience
1 robots intelligence
12 students students
13 attitudes services
14 work attitudes
15 intelligence intention
16 services robotics
17 robotics antecedents
18 self-efficacy augmented reality
19 motivation self-efficacy
20 augmented reality engagement
21 engagement motivation
22 context consequences
23 antecedents personality
24 virtual reality skills
25 sentiment analysis experiences
26 skills virtual reality
27 culture service robots
28 participation consumers
29 Emotion word-of-mouth
30 chatbot perceived risk
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Z3HI (occurrence) F HZAZZ(total links strength)

1 machine learning machine learning

2 model model

3 prediction prediction

4 optimization optimization

5 algorithm algorithm

6 neural-networks neural-networks

7 selection selection

8 simulation simulation

9 genetic algorithm machine

10 random forest random forest

1 support vector machine artificial neural network

12 particle swarm optimization support vector machine

13 feature selection genetic algorithm

14 forecasting forecasting

15 search particle swarm optimization

16 demand feature—selection

17 gis demand

18 ann gis

19 ensemble learning feature selection

20 anfis search

21 fuzzy logic buildings

22 capacity statistics

23 buildings anfis

24 decision tree spatial prediction

25 data fusion fuzzy logic

26 spatial prediction capacity
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Z3HI=(occurrence) Z AZAZUL(total links strength)
27 compressive strength data fusion
28 genetic algorithms fault-diagnosis
29 swarm intelligence compressive strength
30 multiobjectiveoptimization multiobjectiveoptimization
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1 digital technology digital technology
2 health—care health—care
3 support support
4 digital health digital health
5 access access
6 telemedicine telemedicine
7 medicine medicine
8 cost data science
9 mhealth ehealth
10 data science mhealth
M ehealth cost
12 precision medicine precision medicine
13 personalized medicine informatics
14 feasibility mobile phone
15 digital divide personalized medicine
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1 artificial intelligence artificial intelligence
2 natural language processing diseases
3 ethics healthcare
4 diseases natural language processing
5 explainable artificial intelligence ethics
6 healthcare bias
7 bias explainable artificial intelligence
8 inference medical services
9 transparency methodology
10 risk assessment transparency
1M ontology inference
12 black-box black—box
13 interpretability medical diagnostic imaging
14 medical services interpretability
15 medical diagnostic imaging risk assessment
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HZEZR0| DjXls FE B F2 IYE
E381=(occurrence) Z AL (total links strength)
1 patterns patterns
2 exposure exposure
3 growth climate—change
4 climate—change growth
5 dynamics impacts
6 diversity urbanization
7 impacts diversity
8 evolution climate change
9 conservation conservation
10 urbanization air-pollution
11 settlement temperature
12 water adaptation
13 air—pollution land-use
14 biodiversity water
15 responses communities
16 climate areas
17 adaptation ecosystem services
18 land-use settlement
19 oxidative stress transport
20 communities oxidative stress
21 areas region
22 ecology populations
23 ecosystem services resistance
24 transport heavy-metals
25 resistance contamination
26 vegetation forest
27 source apportionment land use
28 heavy-metals agriculture
29 populations remote sensing
30 metabolism productivity
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gt M HaF 2 FQ F|YE
E381=(occurrence) Z AL (total links strength)
1 impact impact
2 management management
3 performance model
4 consumption performance
5 design consumption
6 system design
7 policy policy
8 city city
9 prediction system
10 energy challenges
1 sustainability strategies
12 challenges sustainability
13 buildings prediction
14 strategies demand
15 machine learning residential buildings
16 information energy
17 technology future
18 efficiency optimization
19 construction technology
20 renewable energy benefits
21 power information
22 uncertainty machine learning
23 adoption efficiency
24 cost thermal comfort
25 network networks
26 storage renewable energy
27 algorithm uncertainty
28 deep learning costs
29 urban planning sustainable development
30 artificial intelligence governance
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Z3HI=(occurrence) £ AZAZUL(total links strength)

1 mental-health mental-health

2 adolescents adolescents

3 predictors predictors

4 disorders disorders

5 substance use youth

6 behaviors behaviors

7 gender—differences substance use

8 violence gender—differences

9 abuse psychological distress

10 trauma trauma

1 schizophrenia abuse

12 comorbidity comorbidity

13 psychological distress violence

14 suicide schizophrenia

15 intimate partner violence disorder

16 disorder suicide

17 refugees intimate partner violence

18 school posttraumatic—stress—disorder

19 conflict school

20 adjustment trajectories

21 ptsd refugees

22 drug-use adjustment

23 protective factors ptsd

24 suicidal ideation conflict

25 self-esteem protective factors

26 victimization drug-use

27 homelessness suicidal ideation

28 maltreatment self-esteem

29 psychopathology attachment

30 mediation victimization
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[E 2-30] W3zt Hsl 2k 2ty Hst 39 4): ‘ZHAEY SES0| ME 2471 49 &
AxF oA 719=
E381(occurrence) £ HZAZL(total links strength)

1 united-states united-states

2 disparities disparities

3 migration socioeconomic—status

4 poverty access

5 socioeconomic-status migration

6 income poverty

7 race income

8 neighborhood neighborhood

9 discrimination race

10 inequalities discrimination

1M employment inequalities

12 immigrants social determinants

13 health disparities employment

14 context health disparities

15 residential segregation context

16 ethnicity ethnicity

17 housing residential segregation

18 public-health europe

19 acculturation acculturation

20 equity public-health

21 deprivation housing

22 crime deprivation

23 life expectancy racial disparities

24 residential-mobility crime
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CHStEl= DIEHHY A+ JHQlof &f 2 Ol2f Atzl MY

Z3HI=(occurrence) Z AZAZUL(total links strength)
25 unemployment disadvantage
26 disadvantage perceived discrimination
27 gentrification preterm birth
28 income inequality life—course
29 perceived discrimination immigration
30 bias unemployment
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QIEHE JI=0l Ofet B2y X012 CIXIE 49
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(Technological)

3K  ANE SHS0| M2 747 9 40 B Zx}
(Economic) |+ QIFREHE AS I 12 AHH(ARY
« 2743409 OFMA
517 ZH249| o
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(Environmental)
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(Policy)

X G 2y

oA BiA 5HY ARUEY A [E 2-32]00 AXE F8 7IHESS ZF6HL Sl
Ao g uotE iy, FAF o= OH@“ 7195 ARUES A%, =d719] A4, 1%
2 BA(‘aging’, ‘imparement’, ‘multimorbidity’, ‘physical performance’, ‘acti
vities of daily living’, ‘instrumental activities’, ‘Alzheimer's disease’, ‘mild co

gnitive impairment’), =d&9] A7} A L 7HA(‘exercise’, ‘rehabilitation’, ‘m
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obility’, ‘gait’), x@d7| 7% A Tt} e ®RK assessment’, ‘recommendati
ons’, ‘predictor’) T A 7|YPEEC] ARYUEE #4511 U2 werd &
Atk olF Bl sid 71 E AFUEY Ffole wdSe A7 et 49 dS o]
sfstal ZiAdst=d Rttt 5335 a4Eo] vl A%t ¥l TFE 7IA = F8
BRAOEA ALTS ofsfiT o= Ul °olF S T sh 7IHE AwUEe &Y

29 HYYAG §19) F NS g ook W ofn|g AN 4 of
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[E 2-32] WB7 Wt B 7 wat SO B (5): CISO| AN Ato| T NS Y3t

E381(occurrence) Z HZAZL(total links strength)
1 older-adults older—-adults
2 disability disability
3 rehabilitation exercise
4 exercise frailty
5 mobility aging
6 stroke rehabilitation
7 frailty mobility
8 aging activities of daily living
9 activities of daily living stroke
10 recovery impairment
1M alzheimers—disease alzheimers—disease
12 impairment recovery
13 elderly cognitive impairment
14 cognitive impairment falls
15 mild cognitive impairment sarcopenia
16 sarcopenia hospitalization
17 recommendations multimorbidity
18 hospitalization recommendations
19 cognitive function fear
20 instrumental activities balance

HM2ZE D2 &g et SO FMI A



CHetl= DjHMY A JHQIQ| &F M Dl2f Ats] MY
Z3HI=(occurrence) Z AZAZUL(total links strength)

21 fear gait
22 multimorbidity functional status
23 elderly—patients cognitive decline
24 gait predictor
25 parkinson'sdisease osteoporosis
26 hip fracture physical performance
27 osteoporosis polypharmacy
28 osteoarthritis discharge
29 predictor occupational therapy
30 assessment assessment
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AL %" b Askel IRt =2 52 719 ARYE #&2 W oA WA 5k ARY
Elo] 3%, [ 2-34]°] AXE F8 7|1¥EES EASHL Q= A E YsETh 19
w2} o 7|HES0] AS AAEHA, TRYIRY YR/ biol FE ok #
2] ZRFoleks WA ogulE FaotH, v 33t kel B 8 52 F
AE AlAHL Qa2 Tetd 4= QUolth. &39] vddete] da 284 g2 A
= AEgET 9 944 29(‘risk-factors’, ‘association’, ‘lifestyle’, ‘diet’, ‘food’,
‘sex-differences’), THgAZF] F2 FeHEF 1 EAX(‘disease’, ‘obesity’, ‘hypert
ension’, ‘cardiovascular-disease’, ‘overweight’, ‘metabolic syndrome’, ‘diabe
tes’, ‘inflammation’), TS Ay}t #E(‘blood-pressure’, ‘cohort’, ‘natio

nal-health’, ‘insulin-resistance’, long-term exposure’), THg23F0] #7124 JgF

T} 710 2 B (‘global burden’, ‘myocardial-infarction’, ‘atherosclerosis’, ‘a
ll-cause mortality’) & Al FAE 35k, T 719EE 01 AFHEE 45t
U= T 5= QlQlHh olE 9 ST 7IHE ARUES el B AR 719

50| A= AAEHA, wHddee] AFaclol gt Fu3 2 e R’ ol
= By gujE F/TE Q?_ﬁe T AU oo TgEge] Y ‘3-1 ]
Ak ARSI, 7Q1A Fe 5ol nl AAgE7t wstol| 3
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[E 2-34] MST7H Wat A #7 Hal SO S (6): THITE| YHR0M0| T T2 B
| Y o FQ J/E
E381=(occurrence) Z HZAZL(total links strength)

1 risk—factors risk—factors

2 association association

3 disease disease

4 obesity obesity

5 hypertension hypertension

6 inflammation cohort

7 cohort cardiovascular—-disease

8 cardiovascular-disease overweight
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Cietll= Df2idE ¢i-t: JHQIQl 4 2 Ol Atsl MY
E381=(occurrence) Z AL (total links strength)
9 childhood inflammation
10 overweight childhood
1 diet body-mass index
12 metabolic syndrome diet
13 food metabolic syndrome
14 diabetes diabetes
15 blood-pressure blood-pressure
16 global burden weight
17 risk—factor global burden
18 mellitus food
19 cardiovascular disease mellitus
20 lifestyle lifestyle
21 sex—differences cohort study
22 life-style coronary—heart-disease
23 diabetes mellitus sex—differences
24 coronary—heart—disease diabetes mellitus
25 insulin—resistance insulin-resistance
26 noise long-term exposure
27 long-term exposure all-cause mortality
28 national—health national-health
29 myocardial-infarction cardiovascular risk
30 atherosclerosis myocardial-infarction
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CHetdl= Oj2iMY A JHQIQ &F 2ME Dj2f Ate]
[E 2-36] ‘Hetg7t Ms} 2 gt el SQ M (7): ‘DEXe}t SRIESXIo| et #Hojet 0]
ME HSX 25 &3 F2 7|9E
E381=(occurrence) Z AL (total links strength)
1 care people
2 people care
3 dementia dementia
4 quality life
5 life quality
6 experiences experiences
7 intervention intervention
8 burden burden
9 health—care health—-care
10 communication caregivers
11 decision—-making older-people
12 home home
13 caregivers communication
14 death death
15 implementation decision—-making
16 patient illness
17 illness implementation
18 palliative care patient
19 residents residents
20 long-term care palliative care
21 nursing homes long-term care
22 involvement family caregivers
23 family caregivers nursing homes
24 residential care residential care
25 nursing—home residents nursing—home residents
26 caregiver transitions
27 facilities chronic illness
28 burnout facilities
29 chronic illness coping strategies
30 autonomy burnout
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[E 2-38] W37t M3} oA 2d #Hal 321 M (8): THQIRt HRLIE|Q 4Fe| Eut QHEEL0
st 24X &3 F2 J|9E
E381=(occurrence) Z AL (total links strength)
1 determinants determinants
2 community community
3 attitudes attitudes
4 perceptions perceptions
5 knowledge knowledge
6 satisfaction participation
7 participation satisfaction
8 work work
9 students self-efficacy
10 self-efficacy students
M acceptance life satisfaction
12 life satisfaction well-being
13 culture awareness
14 well-being acceptance
15 identity personality
16 personality identity
17 science culture
18 beliefs happiness
19 values beliefs
20 happiness science
21 trust values
22 motivation attitude
23 willingness motivation
24 risk perception trust
25 psychology social capital
26 social capital intention
27 place attachment willingness
28 residential satisfaction risk perception
29 university psychology
30 religion place attachment
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E381(occurrence) Z HZAZL(total links strength)
1 women women
2 pregnancy pregnancy
3 nutrition nutrition
4 malnutrition malnutrition
5 mothers mothers
6 food insecurity food insecurity
7 security low-income
8 infants security
9 young—children birth
10 informal settlements infants
1 nutritional-status nutritional-status
12 fertility informal settlements
13 reproductive health sanitation
14 empowerment empowerment
15 insecurity fertility
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[ o —_
E381=(occurrence) Z AL (total links strength)
1 covid-19 covid-19
2 epidemiology epidemiology
3 infection risk factors
4 risk factors public health
5 public health transmission
6 transmission sars—cov—2
7 workers pandemic
8 surveillance workers
9 seroprevalence lockdown
10 coverage surveillance
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E381=(occurrence) Z AL (total links strength)
1 behavior behavior
2 physical-activity physical-activity
3 environment environment
4 built environment built environment
5 time time
6 walking walking
7 accessibility accessibility
8 choice choice
9 sedentary behavior green space
10 travel travel
1 transportation transportation
12 green space fitness
13 distance distance
14 travel behavior walkability
15 fitness urban form
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X|of| cHgr Hed 2 7|9E
E381=(occurrence) Z AL (total links strength)
1 health health
2 age social support
3 gender age
4 social support gender
5 family support
6 loneliness loneliness
7 consequences family
8 social-isolation consequences
9 living arrangements social-isolation
10 social isolation living arrangements
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St 9l&, Treatment 7I1¥E+«= 7HR19] AR a0 Fodsts 5d A= 7]
=, ofFA Fdo] At 4o &, Aol Higt WA A ho] digt ol E =

o}, 0|5 ol =R E =EHE HF oA ot HEY HES HE o U= A
2 gdste] AAsHYL}. ulRgOg ‘psychological distress'= 7H%19] Az, 3
A7 NS SRt ot 93 gAlo] BR3tt= ol E EFSIAL A

A ATE “treatment o VRIZHAIZ HFHo® TEF oW ol AHiAoR
Heloll H5hd AoR AAENL, B3] ‘stress oA E=EH ol FEEE FE
ol e Aor wsto] HF A diAfolA Akt

01’%—04 4 e 53l HSH ez (& 2—53]34 Zol, FF Fi7 Edl=r HFH
o

rlo

oz od g ol 19} e 2RONA 2k, M} WS HEAES
AR HE olmA ol &5 | Zole ol 4 Utk o]F HioR the
AR Aol HE AEE 115 ooy ol that A 714 AANSHILA Bttt

111

E 2-53] 25 M2 110 OIHE =X

O|HE Ol Et =0F Itg 7|/IE
7|/E (BM2 S8t 0| Ol M == LHE)
bluespace, urban regeneration, urban green spaces, biobank, community
science
E51X TA| MEJA|AEL: ADIE SA-SM OIE{H0|]AO| ErAY
D ORI XA HAE, BE Sthbluespace)?t il 21| oA, SSHIQ
HOQE EAMY, SSEHN 4E YL ¢A 5 ZE
social connectedness, active aging, rural health, cognitive flexibility,
intolerance of uncertainty, existential philosophy
2. CIXIE Al AERA #H2: M2 HZYGa 4EX o|0|9| T
stress D OXE HEE0 Mol AEYA, SEH L9t ABYA S0EQ 1YL
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3.
family
support

intergenerational relationship, only—child, family intergenerational
relationships, socio—cultural resilience, parent-child relationship, smart senior
care cognition. adolescents, medication adherence, bullying victimization,
conduct disorder, stigma
ADIE 2] XS 7120 UE MZ2 Mo 2+ SZg
D M2 MICH 7o) AE, Fa 71RS| D2, 2t 71ER9| al=H, 02 22t At
A, ADE ALO A, aH =X 5 22

oL

4,
poverty

geography of poverty(gop), regional poverty, collaborative development,
multiscale transport accessibility, rural land consolidation, land system reform

B eX[el XISY 7120] M7Yoks H2 X9t XIHSSH L
DAY Vs E8 BE XY 2R(OAE HE X5), X5 Y 8Y St 2 X
22X oot T FF GAKISY €29 UF M), AASSA 7l X 2z

A2 SHE, B2 XY s E2d B, U2 XS EA A8 asd 51 5 2

(LAY =

5,
well-being

neighborhood design, residential satisfaction, geographic accessibility, urban
livability, urban social sustainability, travel options, commute time
satistaction, township, soundscape, perceived sensory dimensions(psds),
person-environment fit, sociospatial experiences
MME| EACIKIQL: QIZh ZZIM Xt 12{gt EAISZ CIXIQl By
DA AR RisE HE UE, X2A F2HO0ISE)n ZAl B, A9
A XE7tsdn WES01E) S48, 2N 2 AlZkat MM ER2Y, 242 A1
A SN, FZ 5248 24 Jiefst TA| S7F AA), Q7 Mgt AteH

&S SES
il b7 =
7t A = ot

instrumental activities of daily living, functional limitations, social
relationships, activity limitations and particjpation restrictions, unmet care
needs, basic activities of daily living, residential self-selection, activities

. ? ¢ change, technology use
activities o . - —— - _
daily living LifeTech: XIsd 7|22 XMsidlol= L &S DI2Ht #H[012f
CRISH Tl ANES, =N U T2 YNES K,
JI8H oA S5, SEES Moie OXE 284, 055 70 272
CRE &34, 7|2 Y4Es X1E 5 &F
community participation, social network, financial insecurity, lives with relatives,
7. emotional support, instrumental support, aging in place, companion animals
social s} AL AODIE AH HIEQZ: MY 18 S52 flet HUS

isolation
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neoplasms, parenting paradox, childrens emotions, mothers' well-being,
emotional intelligence, stress management, cyberchondria

parents CIX[E Al $2 gto| CfHM: B3 -—0]=M(techno—emotional) QIH2[HAC| Hat

C OXE AL 2519 Ao AdZ 20, CIXE AL 829 AEHA #Z|, BZ9

48 Ktk MHHQ 2 s, 22O A4, A9 AUEMt 229 A 5 2
algorithmic decision-making, transparency, pi—-shaped skills, algorithm
aversion, digital circular economy, knowledge coupling, agile methods,

interactivity, technology turbulence, servitization, customer ai-based

9', , interaction, ai-crm, digital servitization
e Risw anKy EUMA: Al S5 ASLIAOKOMS] Me) 7ET o7t SA MHIAS
CIRIE tE0Ael ﬂol“ﬂf YU2|E0| g, |5 Qe A2 TSt Y
R Tk53t 32 MM HEATONS FOIX X2} 2/CKY
eye-level greenspace, activity places, sense of community, residential
10. greenness, environmental perception
physical | ADIE W QOMIA: ARt JHY LY HIZSRX| 83 St AUGH BOTAER! A
activity | ZiZst MBS 9ISt ADIEE B3, BAM 7|20 Xsh ST MBI7I0 UA S
o0 Zg
road traffic safety, physical activity(pa), neighbourhood perception, built
» environment, deep learning, multi-source data, Street view images
safety | CIXIE! EAIS) t=(Digital Gaze): ERIdl HE-COIE} BISOVIE M22 QA

HEAA GOJE 52 BR3t LI EA| HOJE AARE 47 U 24, AEZIE S 00X
o Heid YIRS ZE RS S, MU Ve ZHS B9 oNE oA 7H £ uE
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B (1) "AE Adl 2B A @2 M2 24 AEF uio] g4

- o]HA F|QE: activities of daily living

- 33 7]9]E: instrumental activities of daily living, functional limitations,
social relationships, activity limitations and participation
restrictions, unmet care needs, basic activities of daily living,

residential self-selection, activities change, technology use
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B (719) LifeTech: 53 7|42 AsHAsk= A4} 30| ulgie} Aol FAl
- oA FIE! stress
- 3 J]19¥E: social connectedness, active aging, rural health, cognitive

flexibility, intolerance of uncertainty, existential philosophy
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B (12 AutE fdy: X553 7]&o] e AZEe Ag 7+ d281E

- o]®A 7]YE: family support

- 33 7]9]E: intergenerational relationship, only-child, family
intergenerational relationships, socio-cultural resilience,
parent-child relationship, smart senior care cognition.
adolescents, medication adherence, bullying victimization,

conduct disorder, stigma
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B U5 dAE Al B2 9] tha4: gZke-olmAd dddA B4

- o] F|YE: parents

- 33 7] E: neoplasms, parenting paradox, children's emotions, mothers'
well-being, emotional intelligence, stress management,

cyberchondria
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- o|WA F|YE: poverty

- 33 7|9 E: geography of poverty(gop), regional poverty, collaborative
development, multiscale transport accessibility, rural land

consolidation, land system reform
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- o]HA] 7|9 = social isolation

- 3 7]9¥)E: community participation, social network, financial insecurity,
lives with relatives, emotional support, instrumental support,

aging in place, companion animals
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B (AE]/EA)) 5384 A AHA| AL AnfE IAA-BH Qe Ho]A BHAY
- o]§A 7| E: public health

- 33 7|19 E: bluespace, urban regeneration, urban green spaces,

biobank, community science
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accessibility, urban livability, urban social sustainability, travel

options, commute time satisfaction, township, soundscape,
perceived sensory dimensions(psds), person-environment fit,

sociospatial experiences
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E9], 4 Ay =" E Eof mF 7|¥=9l 'person-environment fit' T}
'sociospatial experiences' 6= EA|Q] F7H4 A AFRES A AY Atol9
WA WA (=SS0 & 4 Uk olof|, A F7to] AREES A A
Z3}5 o|FA & B, EAle @ttt AF Fto] ofd, Ao g SHS FHY A
o7 HHSHA E & 3= olsid & AUtk 1o wef, AlAE] ZAIHARIE Izt

HIF O 8 TAIE A 5tA she 22U R o3 4= Sl o]

Ak

2 A&7 ARlA BAIE FA7IE H 7198 5 3l 0

h = % [e)
SRFAL, A5, 7ol 29F VHA] duk2 EASE weo] 2 5 St

B (43/54) 259 U4l ZUAA Al-Driven ARUACI A2 AlE) 7%
3} QA F4 Auj2s)
- o|HA] F|9E: creativity
- 37 7]19E: algorithmic decision-making, transparency, pi-shaped skills,
algorithm aversion, digital circular economy, knowledge
coupling, agile methods, interactivity, technology turbulence,
servitization, customer ai-based interaction, ai-crm, digital

servitization
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B (R2l/=A]) YAE =AY =(Digital Gaze): B33 HE]A2 Hlo]E 7} ThEof
7he MEL FA &A
- oJMA FIYE: safety
- 353 719E: road traffic safety, physical activity(pa), neighbourhood
perception, built environment, deep learning, multi-source

data, street view images

AA 35229 A2 4129l 7]&2] =202 obd EAo] 8ot 2 Aoz A
TEHE HAE A9 ol JiES Thfet HlolE Anet T 7]&o] o] %2
A, ZAE H et o2 HEA = Y2 Rttt o] e ¥k E5] "HEd
713} HE] AA fo|g|9] &8 183 AEZE H o]u|X|(street view images)
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WAFFEA S AT AT B E e 5 AT g2 99
T E YA (cross-impact matrix)°ll 71554 "t & &°] [1" 3-3]°914 AAIE
HRe} o], 7 A= 0(FF AFE 3CdFstal A-AR] IP7HA et &
SE. (19 3-3]0] AAE o=, vl S 2219 sidshe Sl du WA a9l

o SYsH AI8TIE ALgol B3 G
EgxolA W} Do] P
t}. o2 So] WY e

WJ
Ol
>,

ofr

rO

of 23L& w3 B7HE APsHA Hrt. olof] i HEZGANA P FHrow-sum)<]
35 N BR1Y S5 (activity)ol#}, T2 FUE] tigt FF=(influence)E U
it 121 o WEZAA Y FHcolumn-sum)> HE 5919 £
(passivity)e]&}, T2 BUE°] i3t o]EX(dependence)s YUERA HH(1H
3-4] 1), olo] WAGFEA ] Fojgt HE/FES] 9AS HIATo RN, F3 5

5o £4¢ 78 AL & WA ek

(O3 3-3] UXIFSEML| GA|

Influence matrix
Question: »How strong is the

. 2
A i 2
‘impact of factor A {row) on £ g ols
' factor B (column)?« 2igr B
Ernr : s b AR s Bi i
: oEdlEl IBESES e
e e 3
scale: 3 of ro
|z 0 e B
A=sronganddirectimpact |2 T S (o T =
i b o b i s 3 F (T B i S o
R AR e naan 13
2 cashlase money transfer - --1-[3]2|3f 17
9 -|3|3f

-3 size of purchasing points. | -

1

T4 homesshopping . - |- |2
5 buying power o ]s]2]-
8 houurs of opening. S22
7 usa of credit cards 1f-

1

8 use of consumer cards

passivesum  |w[e]iafnlul7 lasiwlafwlu

passivity (sum of columns):
How strong is a factor
impacted by all the others?

Z£X: Gausemeier et al.(1998)

Nazlabadi et al.(2023)102} Nakamura and Chaim(2014) 5 dA+= wAFIF
EZAS F9 S AHE Fiolo, R (xH)-FF(y=) SHOZE FAES ¢
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FoEd, $UsS Ul 7 R 722 5 e= AHEcIE Ao Nakamura
and Chaim(2014)= 9% wW<(buffer variables), $<% H<(dependent
variables), 0] W< (relay variables), & ¥H<(influent variables) & 4l 7H<]

ARROE B9GP FRY 5 USS oAFW vt ek

(13 3-4] WAIYSENS S8 F2 Sois0| 22N U 4

o= = =
v ] @
o ¢ ® 5 O
& & & & & &
¥ 3% K9 2 ¥ &
Sran
Variable 1 1{L1) 1(1,2) 1{1,3) 1(14) L) =
PRLEN)
Variable 2 1(2,1) 1(2.2) 1{2,3) 1(24) 1(2,j) =
PRIER)
Variable 3 1(3,1) 1(3,2) 1(3,3) 1(34) 1(3,)) =1
p
) PRI
Variable 4 1(4,1) 1(4,2) 1{4,3) 1(2,0) 1(4,j) =
>t
Variable i 1(n,1) 1{n,2] 1{n,3) 1(n,4) I(nn) [=1
Dependence ZI (1,1) ZI (1,2) EJ (i,3) Zi (i,4) ZI (i,m)
= = = = =

Z£X: Nakamura & Chaim(2014)

Gausemeier et al.(1998) 59| A+ HA| H|S FLoZg WG njEZAL]
8 SHEYNE v BRIEE WYste] A oiEY, 354 BU(impulsive
factors), =2 %9l(dynamic factors), 181 W32 =9l(reactive factors) 52

Se= AEtIE ot FF Aol mEE, 'FEE 'Y Frole Al

=
59l(dynamic factors), &2 ‘o] 5A(relay variables) o] F5& ZQ7}
O
=

Azt sty dg Golo] WAEs Fa 5U5LS FEAT Ryl W

16) Nazlabadi, E., Maknoon, R., Moghaddam, M. R. A., & Daigger, G. T. (2023). A novel MICMAC approach for cr
oss impact analysis with application to urban water/wastewater management. Expert Systems with Applica
tions, 120667.
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=2 %Ql%ifﬂ, %ﬁ”“ﬂ FFEo] =2 540 JLER olg2 THLZ T A

(13 3-5] TxIYPEMS 53t FHA-F4Y HE()

S — o= oo
F
4 3
INFLUENT VARIABLES RELAY VARIABLES
Z
-
=
2
1 2
LITTLE INFLUENT AND LITTLE DEPENDENT]| DEPENDENT VARIADLES
>

NFPFNNFNCE

Z£X: Nakamura & Chaim(2014)

[33 3-6] xRS Sot FH-FLY XEQ)

4 active sum

isure time and
nsumer behaviour

0 10 20 30 40 50 60 70 80 80 100
passive sum

£%|: Gausemeier et al.(1998)
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H3Z D2 AlLf2| EHHn Oj2f MY

9 9(Social, Technological, Economic, Environmental, Policy 5 & 57§ 949%)
o lotA= -7 AFZE0] 4E =S AA, iE 0591% 3719 A &
S Z=FWCK(® 3-1] 7). 047 AL R HEVIES oz & AR 52 AH
(3£ 2-48]°] AAIH 5= ‘:V]:L ot AAISH: &S AR 18|
ojgdo] & F 15719 =8 B2U= & AtzlE0] S4lo]
Eo], MAFFEAE s 181 Wi AFZES] F8 FEEATE FAte
X SUEE FFE-THE HE HHsk= A= AR ol &9, & AFollA

A2 5 & A =it 181

E 3-1] Dj24 28 #st S 1% g2 Zn

[D2HEE] D2 XIS 7| wrn Yest Halo| M2 JH &tat Akslx] B2 Hat
AHSEL AHS]
o=

(8% XISH 7/20| WMl MHT7H HEl0] 2 M2 sl
HOlo MY, FAH A AMeH A Oftet Feks 7MEN)
Ot XsY 71e & o4 Ot Wes7h Hah 2
72 njgf 591 2M 72 nj2f 591 2M
 XsE 7= AtE0| =2 22|18 2|y i -
N Jmf AE U HE =EH A HE L xiof o3 92 2 Tzme) 93
* AtelZer Li¥gdt 289
S |- SHARA E%% ¢§ﬂf o3 BEE o 424 2 2X| ForyE0| A ¥t
s | A E‘—J HIE%EL 7|§ O AR He| A5et - Al ! HIERIS JlE T ALY 22| 2Xst
7y | KIS 7120 OIRSAT ozimlel HEAG - BABNNO] WEE U 2a/uE Be)
CEM Y UEYT Vi UHM IEYs - HT #Y SUER JiaT 8o MY U
sy | 71T ST MEPINE ATE) B - NSl 2EST 212 9 ol Rt
@ | IolE B4 AdiA s « Riej Lj XA ARLIE| S0 AfSIR i 55
RN EX Y RZEY Of < EE FN 717 SRS FHMEA SE(HIR)
5174 e AT 4 )\H% CIofe HE « SIAQN| M= 7{%%_%8:'4]_1} MERAHSE
© 23 BUER L OlLX B84 S J|EHE0) T2 HEEE o
PADIE BA| 9 K OlSH R KY - EE(ADIE) I QI3 BT KR oIy
B ) o CAAE 9 BE|EHAO| HHEA
q |7t IS i SR S meta
X4xH ) = ) « X|o! ZEHQF AR RIS KM
. F o o H * o AEY HMIE Pfet A
AL H U= EEJE.:. o174
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G5t JHQIO| A B DO[2 AtE| MY
[72 3-7] Dj2h XisE 7h& X B2 T2 591 &4 HMEHY U 544
A
Influence
(=)
S:Jl& T:J1&
] Bzl
: p: ot
St [
3 22|
_— T:7l& ESE
Pjg'gf’ et L. EV: 23
' o YTHB goo ELEDY
---------------------------------------------------------------------- L e 4
ay EC: JHel3t
EC:Z2HE  AHIA
EV: 83 EX} S 2 EV;&I:IIEr
2 =
MECIory ] e L.ﬂlae
‘ sus
S: LEAR
Qo
Dependence
(Bak)
EX: S8 Ay
) S(social), T(Technological), EC(Economic), EV(Environmental), P(Policy) ¥¥& 374 =9I 12
[O3 3-8] Oj2f M37t Hat & Fo S0 £ BHM(GE L Z54)*
N
Influence
(1s=) . o)
= R s
15} =
P: AR Cis
. == EV: A=
e HEA ]
et EC: XI<| 5
ARSI=
¥ ames
"+ XL . =
S . e gmasEy
DILIEE olmay
T: AIAR S: x|
23 P: Al o1 EC: AtS
L ) 2=t 2N
=) sns
S: FlPHIS
s
: ZHAL
5‘3 ‘;’._5. Dependence
UHIZ s4k)
=X ARE Y
) S(social), T(Technological), EC(Economic), EV(Environmental), P(Policy) ¥¥& 374 =9I 12
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P-4 Ao WPstel 4

o

g5k [18 3-71% Zo] AT & Aot HEo] nlF 833t Hslet #d (&
) =]

2 : LA (19 3-99 22 94 5
4% % ALk o71oIAlE STEEP 254 1 2 9 F 31 52 VY =23
23} ek

710wk o (19 3-9004 AN vigt ol uld) A5 7l Wizt B
F2 W BU0RA, A5Y 7lEAtedl U g2 BA) g B3t 71E A
S (Social, AHE), B4 W EHT 714 W} A28 BSY3F (Technological,

7Ie), 71edRE sk YA ® AFE) 4 (Economic, A, &

g3t

)
9,

‘

m
ox.
o
N
v

J|

7 ZUHY 7]& AT oz 884 7§14 (Environmental, £7), 12|31 ‘545t
1 B35t 71ed8 AYUAA (Policy, A2 &4 A2 4= A HAct dEo] o
3 HASE 9 A BRICEA, ‘AFESH thFdt L84 (Social,

FT Al A2 S (Economic, A, 7IFHsle] WE AFL

7 F9FA' (Environmental, 7)), 1811 ‘ARREAA A dHAAS 25t A 7+ A

A/ (Policy, & &g A& & A =HAH.
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CHStEl= DIEHHY A+ JHQlof &f 2 Ol2f Atzl MY

[T 3-9] Dj2f 7HO! &t AbelX A FEEES 7XI= O XS 712 LM Y57t Het

Oi2} XISS MIS2H 2121 =9 OI2H AW} S0 Bl

I T O T
N\

. N\
WoS N\
Hl0JE} I AN 02} XIS E 712X $44) SOISTEEP £2A)
viv]| v| v - Social: X53 712 ALROY [H2 2215 S0 et 24/t
v v v v UERE]

- Tech: S41 & HEAS 7| Mt A AE SSAs
- Econ: 7|&71E SIEHGH= WEHA(LY o AFTE) 8

*—'lgﬂEl - Environ: #2 2UEY 2 4| 524 M
== - Policy: BF5t S5t 712 &8 XAHA
0|2 WS 7t 3t st SQU(STEEP =5AH)
- Social: AE|2A Cient Z8Y
S|G[0]E| - Tech: 22200 A0 42 st 2 212/ 48 pe|
=4 ~ Econ: X|% U X14] HSLIE| ST ASIH A2 &5
S S S - Environ: 7| #8l0] T2 AREZ FHoY
00101 - Policy: AtEIRAHZ2H B 9I8H H 2t AN
A
\\
WoS
HolE} . AN

OI2H 230 Mo} 22 F2 O] 2B} SOI M

ozt 2 @A-toflA= oo EEtt 8 4 BRIEE e E AU e AAE ¢
3t 224 HAFFEAZ S35tk of7oll= ‘H'ﬂl‘?— A7l F 359170] Zoste] A
2ol 85It 13+ Wi d%lo] F4lo] Hof Xg¥st wAgFEAlyt g, 23 £49
oAM= AA AR EEof| HiEo| H= EA4ARIS A5kl ool 22 E4of AU
oJA= WAFYFEA O] ES=5E FEQl CIB(Cross Impact Balance) 412 43434t} 18)

CIB: 939 YEYIES BHGE WHORA, g WHES 97 UELY

17) M20] Eo{et ME7t36H R0 ATHEH, Ml | X"‘—'i—ErOW':” OlX| & 7|22t 20k 8H, ARISA| H AR
"—|”—E-0F7E” M H AU Z0F7F, O|2H0IS 3 MY 20F6HO= FLEEACH, 20F 7t TIFES Z|IHSE 1124010
HE7t 22 SHoIIAL HES Helth

18) Weimer-Jehle W. (2023): Cross-Impact Balances (CIB) for Scenario Analysis — Fundamentals and Impleme
nta-tion. Springer Berlin, Heidelberg, New-York. DOI: 10.1007/978-3-031-27230~1.
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2259 7ke] WA et SH olAS BEste] YEYI BB Tt L of
M4 FESHe o 2¥e Wi ol CIBY HEA $-§ Hoks Aue Wy
W AQ A Hoeki B 4 itk AU 9E FASHEE clkt Hokel: 44,

A3, A B 71 wA)e] WA ARt dek FAS SUH R AEof sHe A4S
7} it} oleist Tharst Hop i £ FA5E Byhon el SUHS FE9 A
el A ABHH% T 5 W4 570 dud gsae Oﬂ*éo% U9

4] 2 e

o =3tH = %?J_e"] I} Aol oigt lé}c%]/\i ‘ﬂHE :@R}’Gi Xhﬂﬂoli 5

Ao g FISIeE slo] FRAS9 AR HE

+ Zo] Hl= CIB #49] Z#hl & 4 QU

Z1o] wEt & Ao A= [C1% 3-71% [18 3-8] 59 J—PQO &l =785 9
BRAE(CIB EA o= @Eﬂx]' -2, descriptors2tal HH)9] vl HdHE EXA
87841 diRK(®3t e A2 Astaixt A & & ‘ﬁxﬂ A AR

| shte] d4 FRAEHAH R ARSI, g 5219 v AHiE 243 =

3} FHvariants)> F4', A, T4 Fo=2 FXL ¢ A Heh 1AL AR
d&olg= 847t 5}‘/}4 53@ %?_-O—i AMEE IO, s 519 vl A Y

rlr el

[©)

SRAEDS o s A4S 54 A A8 g B els B
o cloret Bl BQle AW 4 it EdE AP APAT TH 5L v

H 3-2] 0|3 XY 7IE 2 F2 Sl SUE Jts Hat B

02 Xsd 712 2™ F2 SQl(descripton)dt SQIE 22| 7t5 3 UM(variants) EHAY

52 | Social: XI5 7|2 ALY CE S2X 2H0| et 2t 7l HE|

s S1. 221X 2H oia £5t 7I&AE|(Ethical Emphasis & Trust Building)
(;ﬂ S2. g8 2SN 7lsblE 2skEthical Ambiguity & Trust Deterioration)
o o

S3. 228 FEAN SEX 7|&A2|(Ethical Indifference & Neutral Trust)
Tech: S4I-HEQT 7|5 LMt AMAH SHEUs}

T1. A EA 2 HEQT 7|8 MEfA (Decentralized Al Ecosystem)

T2. 282 Y HEX3 7|8t MElA(Hyperconnected Central Network)

02 & O
oz fr 1o
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CHSHE= DjHHY Aot JHQIf &F 2 Df2f Aty] MY

O XSY 7l 2™ F2 S%(descriptont SUE =49| Jts #at L(variants) B

Econ: 7IS%IH REISH= MEAI(MSY AEEX) &M
EC1. ElEH|3 34 MEfA(Big Tech-led Ecosystems)
EC2. #IN-ZA7|Y &4 MEfA(Decentralized & Collaborative Ecosystem)

09 r'L o
0z foh o

&2l | Environ: 34 RLIHY 7|5 Xt oflix] 284 74
31 EV1. ADIE OHX| Q=2 E8(Smart Energy Infra. Integration)
Qg EV2. MEHX ADIE Of4X| 21T} 2&(Selective Smart Energy Infra)
EV3. MEX x| QlZe} M1}t B&(Traditional Energy)
=21 | Policy: 3™l £Hs 7|12 2 X[HNA
b5} P1. 71z 2ot & H/7H X|&(Technological Dilemmas & Regulatory Lags)
U | P2, X0 QIS HHHAA(Collaborative & Agile Governance)

S5 ST By

[ 3-3] Oj2f WEBZ #at T2 Soln SO Jis Hat 2y
Oj2f A&27t B35} £ ZQl(descripton)t SOl 240| Jis tH5} YA(variants)

=9| | Social: AIE|23H CIMaL XM

sl S1. 284 M(Cultural Silos)

ot | S2. 283t 83HInclusive Assimilation)

| s3. MEZ9(Cultural Traditionalism)

&2 | Tech: A YetHsIQt 242 et o] Ha}
i3} T1. OXE MeskRemote Lifestyle)

cgpg T2, 2 MELA(Hybrid Living)

T3. MMA ZA(Real-world Centric)

Econ: X[ Wi X|& 7RFLIE| &t MY I £X
EC1. XA 2R FHFLIE| &MdaKKnowledge Sharing Hubs)
EC2. XA AHRLE| =(Knowledge Silos)

09 & of
oz for 1o

&2 |Environ: 7|30 ME ATt Fdd

sl EV1. M8H 35 AAE(Adaptive Resilience)

ot | EV2. BFSX 3= A|AEN(Reactive Recovery)

| EV3. x|oE mSAAEIS| 278 (Regional Disparity & Exodus)

Policy: Ale|EEIHIAIQt WES 25 X2 72t AAHM
P1. S8 AtelX oU(Integrated Social Safety)
. BHX AtE| 2X|(Fragmented Welfare)

09 r'E oM
0z fob o

o
N

s
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-1
A
sl
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© H3E 0 AlLt2|e S jzf Y

[ 3-2]°t [# 3-3]A" FXe +8 5<U(descriptor)d 9] 7ha?t W3t F4
(variants)& IO R, W-QF A7 F 3592 tidCg 3 CIB AR AAISH
ot 22o] w2t A 5 X(EBA X)9 #st P o E v 59U Y(EBA )Y
Aol P yoll viAe Il ddtks RAE TR FARCE FJAE2] Wt
A 7F FHHQ IS 5134:5} CIB AR Aldstler, sig 2AIME o=
ZE F8 AxE Y AS AerkeolA F2k (-3 IS AEsHA AR,
-20 As] ¥ AR, -1 dFE= k—}?’ﬂ AlRtet, 00 9 =, +1: IFY
SHA £, +2: A3s] JFE —1%‘_ FFES A EX). ofo] Hd&ofl ot

AZ7He0lA DA EHA W ( 7)Ao, i st Foll whE j Het A

of MAle TS BHA Az was] € AS FsIAH1E 3-10] F).

[33 3-10] DA AlLt2l HAIE ¢Et CIB 24 HM2Y

X
1 -1 Wt MM(Judgement section) #2
Y 3 -3 —— Mk MM(Judgement section) #1

ty3 = 1

EX: A7 2y

seX ey

(2% 3-110°] AXE E o2 oAl AuEw, A5 Bolo] WAshY, JAHoR
7Pk A1 A el 71 BAC Eﬂ% UYL HolA| B Zlolet Wk
QU3 4= Ik, ol ‘B3 A Al HoF Wao] 'F3 ARSI 7R 7k ol T %
G2 1302 AHHE B BAT 4 Ut

H2E Ojf ALl eTt sy 1H7



[O22 3-11] D AlLf2|R HAIE St CIB 24 GAl

A.Gov B.FoP C.Eco D.w E.SCo F.SoV
Cross-Impact Matrix = -
" u - w
Somewhereland 28 = . j‘—': 8 .
233 2z (38|82 ||E2
t8s| a8 |2E2El[(22 |s8%|85 =
83| |sSE||ERS (e |8¢Ee|E2¢E
feo|llSeS8| 6o |88 825|258
=322 |88 6088 58] niid|cee
A. Government:
A1 Patriots party’ 2|1 0|0|0]| |ojof |-211 0]o
A2 'Prosperity party’ 201]-3] [-2]-1]3] |-2| 2] |0]0O 21-1(-1
A3 "Social party’ 0jo 0]2]-2] | 3]3] | 2]-1]-1] |-2]12]0
B. Foreign policy:
B1 Cooperation ojojo 2l 1{1](0Jo| (0]Jofo| (o]ojoO
B2 Rivalry ojojo 0)1]-1] |0}J0Of |[1]O]-1] |0]0]0
B3 Conflict 31-1]-2 310]1-3] |0]0o] [3]]-2] |22]1]1
C. Economy:
C1 Shrinking 2]1]-3] (0]oOjO 2|12| |-3|1|2] (0]O|0O
C2 Stagnant -112]-1] |0]0|0O o]0 |0jojO] |0JO|O
C3 Dynamic plojo| |0jojO 212 |3]-1{-2| (0]JO|O
D. Distribution of wealth:
D1 Balanced pDjo|o| |oJofof |0]oO]O L3112 [2[1]1
D2 Strong contrasts 0]-3]3] |0Jo[0] |0]O]O ClBl 2D (2]
E. Social cohesion: o 7_/
E1 Social peace oJoJoj/ToJoJo[\-2[-1] 3] [o]0O 2111
E2 Tensions ojojo) [-of1]| {1]1{=2] 0] -1]0]1
E3 Unrest 2[NS 12}/ [3]0]-3] [0 2|-13]
F. Social values: /
F1 Meritocratic olx1-3] [0]ojo] [3lof3f [313] (2l
F2 Solidarity H 21 [o]0]o] [F[2¥F] [2]=] [2]=]=
F3 Family / ofofo] [ofolo] [(2[1] [T 2]+
/
Cgz: A judgement section A judgement group / Ceara: A judgement cell

EX: Weimer-Jehle(2023)

a3 2 AellAE o] 22 CIB &40 gt Sdol 2loiAM olsies Aash]
A8l vl A5P 7le A vl A2 Hejel AA F8 FA(descriptor) T
sUE 59 7hs Mg Fvariants)ol et AB8ARS [ 3-4)2 2ol A7k=
A St 22|l 7)o A = vl A L vl AlvE e A ARE 20509
oz AAH},
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Oj2 AlL2IQ MmOz oy

0] ord, =& 7[gt

M3
[E 3-4] Dj2f SQat SOUH Tk Ha} BHM FQ LI
0 XIsY 7l U™ F2 S2l(Descriptor)2
H3l Lel(Variants)of et MH
Social: X|5d 7|2AIE ME 21X ZH|0| CHgt 2aldt 7| A=
S1. 22X 22X dia 5§t 7I=42(Ethical Emphasis & Trust Building)
S2. 22X Dot 7|=ME| AsiEthical Ambiguity & Trust Deterioration)
S3. 22X 2t SEX 7|a4=|(Ethical Indifference & Neutral Trust)
0 S1: 228 28 sjA 8t 7|&L8|(Ethical Emphasis & Trust Building)
+ 20504 X5 7|z LX0| M2t E2/& SH0l| CHet 2aI0] IA 37Kttt 2, 7|, 2|10 A2
HAHS0| &M =2l 710|=2101ut #8S OfEoHH, 7I&AE0| UANMY| =2|d MAS ZASIHH.
ol2et LEE UEY Xisd 71&0 tist M=7t A&otH ECh
0 S2: @2|™ RSMI} 7)1= M| ksHEthical Ambiguity & Trust Deterioration)
+ 2050, K5 7|=9 g4t gl SHO=Z Qlo| w2|& ZAISO0| YIS thEEIL, FAIX0|
1 Betet mE|M X|IZ0| 2Rt tE2 S0l ARICE 7|=0] et tEQ| A2l= BH of=tot
Al HH, el =22 Xsd 7189 2l 280 MUYS 7420k
0 S3: 22|™ 22l =2/IM AM2|(Ethical Indifference & Neutral Trust)
+ 2050, X5 7|st HHE F2lX X0 et tHE2 20| I =OMKX| S4=Ct HEE At
ENEE 7|29 HM) 8842 KMCE Mo, 228 EMoi: SEAQ! BE=E HOICt 0]
O ek, 7101 Chet M2lE IA ==X ROHME, F2|& 0|0 et 42 EEZ2 0[F0X|X|
O;Phq-
LS1—
Tech: SA-HEST 7| UXat A|AH SHEAS|
T1. 208 HEYF 7|8t MEfAH(Decentralized Al Ecosystem)
T2, 294 SUAXNSH HEYJT 7|2 MEHA(Hyper-connected Central Network)
O T1: 248 HEST 7|4t MEjH|(Decentralized Al Ecosystem)
+ 2050, Al 7|=0] 2itetE S ¥ HIEQSE HIEC=E, A0 SEECE SUESY AL
24 HEHIE S+C=2 HO0|E 2|2t 240] 0|F0{ZICt 0|2 Qs 711
2 25 3 M0 FHO| Zofl, Y At Foflt Hadd0| gttt
& HEYZ 7|8t MEfA|(Hyper-connected Central Network)
MELE 2 HJ0|E| MEHE SHO= YUToHH, 2= CHIO0|AR}
- o
A 5 0

O T2: =9Z SAUS
2 8¢
A2 S HEYHZS FFH0IL Foi 2l Al x| AL Fets O

159

* 20504, Al HE®RZ 7|
AARIO[ O] SY HEHIO HZZ UCE. O[3 &= HI0[H X2|2t 249 2=2dS SH=ot

H2& D2 AlLt2|Q A S




>

q

[

CHSHE=S DjHHY Aot JHRI| &F 2 DI2f Ate]

02 XIsd 7= WM F2 S2l(Descriptor)d
3 YM(Variants)ofl CHSH HH

Econ: 7I&ZIH SLESH= MEAIMY ALRE) @Y
E1. HlE|I3 &4 MEHA(Big Tech-led Ecosystems)
E2. #iIX-ZA7|Y SA MEfA(Decentralized & Niche Market Specialists)

O E1: HIH3 =& MEjAH(Big Tech—led Ecosystems)
+ 20504, BlH3 7|¥S0| AR Ko &0, 259 Sz 71=0] £28t HE0| =Lt Of of

g 71ES2 YEA UM SitlS Foll, SA7|-0|L AREYRS2 2 015 Al 71Y9 THE
HZA Hehs ot 02 Qo AR J9H0[ 01N, Fd2 T2 71E U 71Y oA 2yttt

O E2: &=s} 9l M SA MEfH/(Decentralized & Niche Market Specialists)

+ 20504, EH 0Lt M0 EatE SA4-HIX7|™S0| 2ot Jet3 oh= MEHAO|CE 05 7|g2
RIS ME XA 7|gs2 EF 20t0iAe] 2|EdE 5o . thy 7|¥E2 0Xs| EXfot
X2, 259 FEe MitNoz S01E/ i, AE2 Ot S20[059] il d-¥e= 14
ECh TRt S4Al0] MERA MBI ZX SZIEC

Environ: &7 ZLUEE 7|& L1} oLX] &84 M
EV1. ADIE OHX] Q=2 E8HSmart Energy Infra. Integration)
EV2. MEHX ADIE Of4X| Q1Z2} &+&K(Selective Smart Energy Infra)
EV3. MEX 0Of|4X| @Iz} JhMat SH&f(Traditional Energy)

O EV1: ADIE Of|LfX] o1Zat E8KSmart Energy Infra. Integration)

+ 2050, ADIE O|LX] 2122t Seie Soff Ciyst oUX| AHHet 7|&g ool S&E SHSA
2ot Hojg o~ QA FECt 0[2fst S8t AIARE KUK 84S I FEA7|H, ofLX] X+
220 UM 22 JittE ST HO, 7% Hat thd H X% 7kset UK A|ARE 1=
ol=ll S8t detz it

[

O EV2: MEHX ADIE QLX] Q1Z2t StXKSelective Smart Energy Infra)

+ 20504, MEIN ADIE OfHX| Q1Z2t &2 EF X[HO|LE At 200A2] oA 2412 ZAE
2 ofidol’| Holl EFIEE ADIE 7|=9| =E Q0jgtt). HE S0, &8 X9 MY AH| I{EHO|
M2t ADE J2|E8 ol 186 XM OHXIMEAAR £ SO| QUC}. O|H HAIR
M| AARIQl 2 W3l Gl0| £ BE29| OUX| 282 /fMok= Ol =HS &L

O EV3: MSX o4X] Q1Za} J4Mut SxKTraditional Energy Infrastructure Improvement)

s MSH OUX] 2122} JhHE 71ELQ oK Qe A|ARS EMafstALt JiMok= AE 2l0fet
Ot ADIE 7|& =¢ 810, 7|& 2H(2 ZI0|EL 5d L2 Hlet KA, OHX] AH|H
dAE 2ot wg D=1 £ 59 YO 04X 288 |AIOIALE HMEICE O HHE 2 &

b I0I= OUX] 2EdE O S WY + A= FHOI AT
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H3Z D2 AlLf2| EHHn Oj2f MY

02 XIsd 7= WM F2 S2l(Descriptor)d
3 YM(Variants)ofl CHSH HH

Policy: 3’d5l1 EHet 7|28 XIEAA
P1. 715 20t & #/7#A X|&|(Technological Dilemmas & Regulatory Lags)
P2. &2H0|1 2IMSt AHEA(Collaborative & Agile Governance)

O P1: 7= gyof 2 HH-3H X|&|(Technological Dilemmas & Regulatory Lags)

+ 20509, M2 71£0] E36IHN MS 7|&lt SS0| LyokA ECt 028t SS2 Qo Lict= 7|
=X 20t AR, N, J2)10 &2/X01 2RSS 07| 4 Tt SEXIEH 7|29 #nt M= 0]
2ot M2 71=X ZH0| LS5 tHS5H | HEA =0, Al XIMILE OIE20] EAYSITL Of2{8t
Kz 7Issitls IR o ACH, SA0 2 HArL0) CHet MAsH i8S XIGAZICE

=He= i T

O P2: =00 DIESH HHHEA(Collaborative & Agile Governance)

+ 20504, 7|=X 0} A2 XA ZA| tHSot7| et HHA0|D TIFet AHEHATL SHtE
Ct. O] 2Al2 CHFot OfoHaARIS0] H0ok= AR TS Lo AAZHEILES Solf
MLt Mg A5 oL YO0|Esh= A SHCZ ot Et. 0| Sdoff 712 HeE &

o S50 HEotA USHHME, Aol 71|12 HEdE RAlGEE w28 7|22,

02 ‘Hets7t sl £ F2l(Descriptor)s
3} L(Variants)oi CHEH 2

Social: AtslZsty Cidda X2
S1. 284 M(Cultural Silos)
S2. 221 83HInclusive Assimilation)
S3. ®EZF9|(Cultural Traditionalism)

0 S1: 23514 M (Cultural Silos)
+ 2050 CHRI2I=0M = TSt 2alet Q10| OS0te =58t St AlelN X2 RAJoHA L.

O =

W8 28t 28 WEE MRMH0|H, /W8 E3iet 0152 STl JIX|2t MES o BEotels gt
= RARICE 0|2 Qs Azl LHoAlE 2ty CFg2 EAHoIA(TL, 15 7F ZEE2 RO 2.

0 S2: MEZ9|(Cutural Traditionalism)

+ 2060, LRI Alslz MSN 7IXIQ 2otE Lol EEolds 42 EOIth R 28t W
= FAolEH, MER 2oM Feks B0IS0l= 0| Cfst A&tZ0] ZsiRICE 0|2 QIGH Atsl= H
wX OFEM0| N UE F3M E8Z FAGHKEL 2 Helet SM0| Cfst HISH2 HoiE £ ULt

O S3: X2 g3KInclusive Assimilation)

+ 20504, Ofefl= Atel7t MER =212t 88, 21ES BOIS0[HM SAIM| 258 =7iL N[99 &=
2 Fl0fl sSAZ|A ECh 0] AlL2|R0M= 2E Fatd HiIES 71T AlES0| 332 71Xt =5

S0 ECt Ol St ¢EE Flole ARRUIN 22U 4~ OL, JiE Zate] 40|

g = od
ME L0l U

o iju
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02 AEz7t sl =2 F2l(Descriptor)d
3t U2(Variants)oi| CHSH HH

Tech: HZetA0AQ| Hetthstel 2174 ME 2| Hat
T1. XY M&5KRemote Lifestyle)
T2. 28 Mg (Hybrid Living)
T3. AMA E2(Real-world Centric)

O T1: CJX|& AistsHRemote Lifestyle)

* 20504, AtglQ] CHERO0| 7 2HH0A2l CIXE 71&0f ofEoh =0, YA UEE0] 2240101A
O|ROIX[A &t =F, W, 07t 121 AEigs & ZE 80| TXIE EZ0AM O[R0X A
g, 0|2 QI5H 74 o H2|E MMOZ [X|H 7|20 OJF5l= HAIOZ MBSt ARISS

7_< % [= =l
232|X0| [}o] Ari 2SS E|ASIGIT, AZTF YHIS Q5 XY 22MS MAMOZ HR5I}

O T2: S8 42 (Hybrid Living)

+ 2050, HXE 7|st dAA 230| 2 JH= ZAeIT,. ME 20| o
Floff HA 2rdit ot MA 7t Mels NeeEA ot Y 3 4E Eel 224000 @
o
=

[Rall mkol

e galg EOH O|F0{X|H, 7HRIQ] MEHnt =0y Mt 7Pé* Kelot it

O T3: AMA =2l(Real-world Centric)

+ 20509, AEEE2 EIXIE* 71=9 =28 271 oKD, IREE 52 HMAIN 0|—r017‘|Ef HAst
JoMel OXE 7|s2 BX =20 ARBEHD, AFE2 2Y DLt tietolll, S2& 2HE0AS
AL 3 de 2| ““' 2 MSst. OXE 7|22 F2 FE ZM0[L 7RX0I %*' T2 E#EY
O, CHO! o*i’ifc%”f 7_%* ez = _‘EHEP'OHM O|F0{ZICY.

Econ: X|9 Wi X|&] HRLIE| Sdat AlElY X2 55
E1. XA 28 ARUE| &M3Knowledge Sharing Hubs)
E2. XA AZLE| Y=(Knowledge Silos)

O E1: XA 28 AHSLIE] M3 Knowledge Sharing Hubs)

+ 2050 X9 L CjYst MEI S0 X|AE SRolEE ARIS0| 20 X4 AHRLEIE &Y
A =t Ol= Qlo X LHe| FEep XA SR/7t SEIEHD, X|GAteQ] ZH[eiZ s
ASHECE X9 AtelA Xp20| HEA SX8EE FHE E2I.

=
=

0 E2: XA H2LE] 9=(Knowledge Silos)
« XY L JHEFOP Zsteld] XA 3R RS IA LK 2610 X|A HFLE| FM0| oA 2
Ot HEQL XA 3271 HEH0|H, X|°4 L ALSIREE SH0| XIAZAHLE Zadks deks HoA| 2.

Environ: 7|SHsl0| T2 HZx&tA F|oFM
EV1. MSH 3|5 AlAH(Adaptive Resilience)
EV2. EISH 25 A|AR(Reactive Recovery)
EV3. X9 HSAIAHIS] E+3(Regional Disparity & Exodus)
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of2y 2 %*-c‘;?_* 3l =2 =9l(Descriptor)&
o’é!(Varlants)OiI st A9

O EV1: ®M2H 3|2 A|AEI(Adaptive Resilience)

+ 20504 7|2 H310| ME AHF2HE0| FodE 0[2| K=ol 0|F et X% 7
ENE WLt XMEotz AIARO| 2HHELCH 0 HAIZ OHA HMI2g SeC= ofH, 7[=Hee|
A71H 043*01| SUMO= [fXfoldi= mHE 7HEICE
2|1, 2t X0} 7|12Hete| gatof [ME E45 &H4M 2XI2 S 2146, 010 S MS
e 7H”*?_*Ef.

0 EV2: HI2X 3|2 AJAEI(Reactive Recovery)

+ 20504 7|2Halz Qlot HESHEO| FAM0| AHE MM S0
0 2XIZ Fot= 250 2 O[S0t XEH0|LL HMAXR! S &
40 82 = 0| = 02t

Pl AleNo= HSHMS Ofol
210] SHof0d, LAKHR! ZA[aH

[ EV3: XY HM2SA|AHIQ| 243i(Regional Disparity & Exodus)

* 2050 WE X|H9 X, Jls, ZAH S0 Dt 7|SHai0f Het S S0t AIA—0| 2A Xt
O] HCt O|= Qloff YR X2 SOz HRFAQ| Fotds &2lold HSY 4+ UKL, TE

Rlele 1ZK| 25i0] 02 I3t AN, ANA Sxg Syt @)

T o

Policy: AFS|EEHIAIQt WES 2|5 K2 2t HAM
P1. E&t= AtSA otMak(Integrated Social Safety)
P2. 28X M3|=X|(Fragmented Welfare)

0

O P1: E8= AS|H OrFH(Integrated Social Safety)
+ 20509 AtSHEMARL BSH MUE It MO UHSHH AHA =0 AEHD HE= s, 4L,

Igu 22 Odet 20N BSS flot NS SEXOZ FTI6HH, Alel=EAA ISl 22t 4st
= .?-lﬁH Xlﬁaol_ TXI'QI- A2 _'___l_]_ol_}-[_l-. OlE_-Iol' ESFE| bS| S| erl,gl HE Elcl Xl%%

rLJ
[nn}
>
rio
NE
o
b

= == [= ey — |
Uslold, 201 MAQ 49 & Mg FHSICL

0O P2: 23X 2X|(Fragmented Welfare)

+ 205041 ARSI A BSS 93t BUSO| SYXOR LS|, Y 2 HOjER HEQ| A
o T2US FRI5H0, 45 70| AANS OfalECt, 0|2 Qlsh SEHPI Ale] X7 U BS £79

asy S2ls shPl 92 & AUt

kel gao] BEsH X0 BT W e BE nesh,

N
o
ro, s
g
& 2

= AP dE S0 vH Asd 7le DAY #ET F8 U FUE W

IS Aoy, & 72700H(3+22*3*2). 1Al vl BEE3t Wele wHet F8 5
AY} 5 Hsh S L, F 1087]thH(3*3*2*3*2). ol o B+ AL2F &
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oA ScenarioWizard AZEQo]E &835lo], 23 7535 RE Ao =
Ao g WAL 721 AU E EE351A A=Fc) o]of ulg] 7j91e] dxlx} AL3]
A A Fgol TS 7A= 2l A5 e WA TS dTA
(consistency)& 2H& AU E A5

ik =, W25 AR
oz v Avtele P R

=]
e

r_l

=2 X
=

2

574
CIB L

I%

o2x G FF(total impact score) 71ES TR AU E =SS =

QIeh19 Jel3 Auele Fa Fod st Py
(739 3-12)9} Zo] BARE % ik Tefste] o]
AeleE 37 =ET & YT

[O3 3-12] 0| XISH 7I& 2™ F2 AL2 B Znt

‘Dilemmas of ‘Revitalization of Trust
Efficiency 2050: | 2060: 2ArstE ZiE £
YIHIF9] B4 ADIE | A=/ KT MEL
T2IojL{xIe] ZEt Afsl” £x

ALzl 1-5

(Social) Ni5d 718 M8 T2 22X ZHOH tigt 2telat 7|sM=: |28

‘Harmonic
Convergence 2050:
Lygr&o) J/erst gl

Zs} Atsl”

‘Big Tech-led Neo
Trust 2050: S/E|Z7f

ZEsps 201

‘Efficiency Frontier

2050: H/HZ 2

SYEZ/E a5l
L

MERf2”

ALk 1-1

(Social) Ns¥ 71& A8 WE 22X 2O tht

AlLf2R 1-2 ALi2le 1-3 ALt 1-4

o JlsdE) e

= ol St JIstE

Hodlt 7iEtE ofst

(Tech) EM-HEQR
7l& Yut AAH
2EYUsh x4 Y
HIERZ 7[8E MEHA

(Tech) EX-HEYZ
71& YTt AAH”
2EYst 2o SN H
HEXT 7]HE e

(Tech) BH-HEY3 7

& YL ALY HSYet

ZUZ Y HEAT 712 HEA

(Tech) EX-HEYA
71& YHp AAH
2EYst 2ikd S ¥

HERZ 71 HEdH

(Econ) 71&TIE S
MERAH (MY AI-TEE)
SN BlHIT S MEH

(Econ) 7|&%XIE SIEHE
MERAIMY AIRTE)
I Y 2 FAYY

St HEiA

(Econ) 718718 R

RN AYTE) S

g2 S e

(Fcon) 7|1&7IE S

A AETE)

g X A S1Y
St el

(Envion) 278 2LIER 2 OfILiX| S84 7HM: ADIE
oflx| elmat £t

(Environ) 74 2LEZ
3 OHX| 224 i

(Environ) &3 BLEZ
2 O|HX] &84 i

(Environ) &% ZLE™
2 oUR 224 JHM:
MEIR AOLE oK

A O 212t S| Anje o e g | 9 2
Policy) 386t EHSH 7= XIEAA: ) - _ = - -
(Polcy) SEoh FEEL V1SS REAE | (poscy) masotn seset 7128 XA Tl DAA0F X /M KA

et AugA

19) CHYSE X3 7ttt AL & Y MTE Sl it hi7UE:
QI&t 4= QICk: Weimer-Jehle W. (2023): Cross—Impact Balances (CIB) for Scenario Analysis — Fundamentals
and Implementa-tion. Springer Berlin, Heidelberg, New-York. DOI: 10.1007/978-3-031-27230~1.
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bohe], AutE o 7] Qlzet F3jto] 34 HUETY 7|& WHy ofvA &
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[B23 3-13] DjA XIsH 7I1E 2

Efficiency-oriented

A
[Tech/Econ/Environ] “Efficiency Frontier 2050: BIE|3 &5t
SUXZSE a8EEM A
“Big Tech-led NeoTrust2050:
|37t REoke ZAHE LRAE “Dilemmas of Efficiency 2050:
HH|Z2 2240t ADE 12 oK Zet Atel”
[Social]
Trust-building Trust—erosion
“Revitalization of Trust 2050:
“Harmonic Converece 2050: 2ASHE AN Aot M=o M2 =X
CHP0ll 7|2ret At 23t AFS"
v

Effectiveness-oriented

=X S &

Ao 1-58 AmEH, 20509 248 AAe MEQA Qlzal 271 ARS]+
25 M7= e 28E 4 Aok FAFCE AR R SHoAE d71Y o
Al 47143 WA 7| YGo] Froh= AR W3kl 9low, 24 HESA AlA
dlo] Hlo|ejet FJEE GL&H 07 ooty HIol= AT} H}Eﬂﬂﬁ Ve
o 4= Stk SHATE s AlutE]eo]l SlojA] EAF FAe YEQA lzete] k.
UAGE, Ao et A=7F kA BAfste] A= =-TA o] AHEE A4S &
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‘Heritage Embracing Real-World
2050: HEH 7] AT B 54
A Al2]”

ALzl 2-1 AlLiE|R 2-2 A||—fE|2 2-3

(Social) AEIZEIE TirT} HRA: HRT 85 (Socia)) Atsizel Lgdnr 284

‘Digital Symbiosis 2050: C/X[E ‘Hybrid Convergence 2050: 7fALE}
2T J[EF CIYFY iz 88t Al 40| BILIE SEE Zf Afsl”

HEZ)
(Tech) HHBHOINC| MBS U | (Tech) UHBZOIMS| BBES U | (Tech) HHBBOIN MEtst 2
224 Bl ORI yEst A/ Bl EuE Eo 248 B2l A B

(Econ) X2} W XA ARLIE| 24t

Ml M2 =5 X4 ARUE #F
(Environ) 7|20 ME HEetd
FHoH: Ko HSAAHC| 27
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[32 3-15] Dj2f W&S7t Heh 23 0 AL HE

Digital-world
A
[Technelogicall “Digital Symbiosis 2050:
ORI Y37t 7|8t Ok HiEn 8t AE
“H\fbrid Convergeqce 20:502 i
[Economic/Social/Environ.] 7he 0t 0| Pt 88E 25t Ml
Independence Interdependence
(Fragmented) @ (Harmonized)
“Heritage Embracing Real-World 2050:
TSH JIX| A5 S SH FSH Ate
v
Real-world

E5): o7 Ay

AlUE]Q 2-3& AwEE 20508 8 ARle Z2F A9, £3), 18a A4 g9E=
YR AEE AE AAE 2ok AZolA, AFES HeY IF U A5 &
7|30 YA T2 IFHE] WK<= FA S| S0t BE2 Helth 1o wet 7t 3t}
AFSHEE ARl XM ARRIA 225 7HA) 1, 11 Qo Aete] 33 A-8-2 F-AI5HA
He= ARIE I8E 5 Uk olE s £33} 719 W= FaslEo], A 7HAE W
FoX= AotA BESHA, 2Reke] 42 oplE= BEo =2 AYsE 4= SlSlth
g5k g AU Q. WS ‘Heritage Embracing Real-World 2050: F-&Z 713/
A FE 58 A A= BRY 5 AU T1of wet niH g5zt Hskel #
At vl AU S, 319 B4 SHHAE AA-AAA)T 3t gt 84
SHEEE-AEYEY) R FHEste], [ 3-15]19F Zo] HEd 4= A
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[Z 3-5] Dj2f ALt HE Zf

AlLiz|2 A ALzl B AlLEle C ALl D
‘Big Tech-led ‘Harmonic ‘Revitalization of | ‘Efficiency Frontier
NeoTrust 2050: | Convergence 2050: | Trust 2060: 24/8tEl| 2050: HEHZ =X )
SIEIZ7F SEof= | CfFA0) J[Elat EElEf) Za £ MESf AS | FYEZSE 2Ss
EAZ LEAfE & Zaf AFe[” & ME2 X" & 4 A7 &
‘Digital Symbiosis | ‘Digital Symbiosis | ‘Hybrid Convergence| ‘Heritage Embracing
2050: CIX[E MEZZH 2060: CIXE MEZZH 2050: 782 51410 | Real-World 2050:
J[et LR ciziaf st /8 LIy izl 85t EiLf= S8tE 23 | MEE J1 s Sia
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Abstract

The 2050 Futures of Korean Society: Exploring the Futures of
Individuals under the Multi-Faceted Societal Changes based on a
Foresight Approach

This study aims to explore various possible future societies and
individuals based on the strategic foresight approach. Particularly, we
explore key future drivers related to ‘'intelligent technological
advancements' and 'living space changes,' which are key pillars that affect
the well-being of individuals and the formation of social relationships in
the future. In particular, this study aims to explore a wide range of future
scenarios by considering the interaction between key drivers that trigger
various possibilities of future individual lives and social changes due to
intelligent technology development and living space changes. And, based on
the understandings of various future social possibilities that can be faced
from the perspective of individual lives, this study aims to explore strategic

alternatives and policy options for the transition to a preferred future.

The main steps for this study consist of 1) setting and defining focus
question, 2) exploring and identifying future drivers of change and
emerging issues, 3) analyzing interrelationships between future drivers of
change, 4) Listing up key future drivers and developing plausible future
scenarios, and 5) interpreting future scenarios and exploring strategic
alternatives against scenarios. To accomplish these key research steps, we
utilize and combine various research methodologies (quantitative and
qualitative methods). Based on this approach, this study examines the
various future possibilities that Korean society will face under the complex
interaction of various future change drivers and emerging issues unfolding
at the global level, and interprets the future landscapes of societies from

the perspective of individual lives.
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The exploration of various possible futures allows us to proactively design
the futures, rather than passively react to future changes. It is time for
individuals, families, communities, and societies to think together about
what future path we should take. Through the analysis, this study drew a
wide range of plausible future scenarios that Korean society and individuals
can face as 1) a dependent individual in the technocracy-driven trust
society, 2) a selt-directed individual in the cooperative pluralistic society, 3)
a self-reliant individual in the fragmented and fractured society, and 4) an
isolated individual in the intelligent solutionist society. Furthermore, based
on the understandings of the opportunities and risks identified in the
various future scenarios, this study sought to provide strategic responses
and policy options to respond to the various future conditions and facilitate
the transition to the preferred future. In doing so, this study expects to
contribute to the systematic exploration of the various pathways of future
possibilities that our society may face and to broaden the range of policy

and strategic options to respond appropriately.
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