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ABSTRACT

This report provides suggestions for understanding the current situation and future activities
from Foresight's efforts carried out by other countries and international organizations, that
helps to build a wide range of communities in Japan and overseas and to build Foresight
networks. In Theme A, the treatment of wildcards (uncertain future opportunities and threats)
such as the epidemic of the new coronavirus infection and its impact on policy making, In
Theme B, issues related to co-creation (participation of various stakeholders) and creativity
(imagination, storytelling, etc.) for drawing a future that cannot be seen by extrapolation alone
were explained. As a result, from the six international speakers, in Foresight activities, involve
more stakeholders with multiple images of the future, build relationships with the government,
and design a path to provide the results to the policy in advance was pointed out. In addition,
the participation of citizens will be important in the future, and we will consider methodologies
according to the purpose, discussion methods within time constraints, and appropriate
information provision and utilization methods that will not cause information overload. For
Foresight design, the use of analytical tools, workshop design utilizing co-creation and
creativity, education on foresight research, and the need for a global network were pointed out

for future activities.






ettt ettt ettt e ete et e ae et e ete et e teebeeteeabeeteebeereeteereenns i
EN T
Lo T ettt ettt ettt ettt ettt teereereereeaeens 1
A 5 TR 2
2.1 =3 3 AR 2
2.2 BT DIITE oottt 3
3o BRHIETE oo 7
3.1. £ I B L1 N TP 7
311, BUTIEBUT B T F =T A B o 7
312, TV T HMITEBIT BT F =T A P e 21
3.2 L [ B N OO TR 30
321, ZAKRPAPECICHEIT B 7 4 =T A B e 30
322, HEITEIT B 7 F =T A B oot 40
3.3. E I T N SRR RRRRTRRRRT 57
331 WINicE T2 74—V A b 71— 4 FMEENCHE T 2ILA] o 57
332 BINICHB T L7+ —94 b Kk2HBELILICEEL 20D
SIMTURTIEITLZZ oottt ettt enis 70
4. SOOFEED» O R WD 7 + —F A4 FIEENHT DT e 78
4.1. BY T TREARIT 7 5 = A B ] e 78
4.2. TV 7 b [Egypt Beyond COVID-19] ..oooviiiiiieiieieeeeeeeeeeeeeeeeeee e 81
4.3. ZA TREZAFTEF « Td =T A4 P o 82
4.4. HEEWET 727789 = T3 =54 Pl o, 84
4.5. EU [CIMULACT ] oottt ettt n 86
4.6. EU [After the new normal] ......ccccocveieiiiiieieicieeeeeeee e 87
4.7. EU [Stories from 2050 ] voveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeseeeeessssarseesssesseesesssseesssnns 89
5. MR RIIHED F L8 e 92

5.1 COVID-19 37 4 —H A4 MEENCEG Z 72508 oot 92



5.2 DT, 7 A=A B DB TR A ATED® oot ee e e 93

5.3 T A —H A FDTIEITDUNT oottt ettt 93
5.3.1 FHEDS T d — A BT R E D5 oottt 93
B30 T ettt ettt 94

5.4 BUERIEE L DBIER oottt 96
541 BUE~DA VX7 PHED X IITED DD oo 96
542 THIRSMICEZ 74— A4 FPDOHDFID (oo 97
543 ED X D ITIEZ BB oottt ettt 97

55 ZNDBODT 4 —HF A FDHELDFLI oot 98

5u6 LB ettt ettt ettt ettt eaenes 99

B KL

R D O TUTBIT B 7 F =T A b e 101

FEHER T U T RMICBIT B 7 F =T A B oot 121

FEHER : 2 A KRWAPECITHBT B 7 4 —F A b oo 136

FEHERL  PEITBIT B 7 F = A B oot 149

LR KINICB T B 7 —H A b ~T7 =% A MEBNCHE T A 174

FEHE R I BT 2 7 4 — A4 P ~F k2B LILIOBES 720D
SINBITRIIAZE et 192



M 2-1
M 2-2
X 2-3
X 3-1
Mk 3-2
X 3-3
X 3-4
M 3-5

X 3-6
X% 3-7

X 3-8
M 3-9
%% 3-10
X 3-11
Mk 3-12
(5% 3-13
X 3-14
Mz 3-15
£k 3-16
X 3-17
Mk 3-18
Bk 3-19
X+ 3-20
Mk 3-21
% 3-22
X 3-23
M 3-24
X 3-25
X 3-26
Mk 3-27
(% 3-28

B T T DR et 5
FE B T et 5
AN A Ik Q- e e~ L 6
HSE/ISSEK DHFFEITETF vttt 7
HSE/ISSEK 12 351 2 BIEE DS OIFZET 8
HSE/ISSEK D7 A1 T 2 7 7 + 2% —F Il e 8
iFORA (Intelligent Foresight Analytics System) DO#FZ .................. 9
MBREMTER S (Multiplier of Search Conditions) @

BEBED A R =2 e 10
HSE ic 51 2 RFEHMT 7 + —F 4 MCBE#E T 280 oo 10
o> 7 O ESEMEREEN R I BT B RERT 7+ — 4 F oE
............................................................................................................. 11
TV —va VERBIRIORMEEM 7 4 —F A4 b 12
Oy TIEF IR T A=A FPOFELEEEAER 13
T3V RFXL VAR LY FOZLICET A2 9M e 13
MEZZ LY 20T 3720077 Y 7L — b . 14
FERDHIGICET 200 (ToT DB e, 14
A I s e £ SRR 15
FEHIGICNT 272778 —D LY FDFE e 16
FERAFAD R LV E =0 7 e 17
AR O BEESEMEAAT T ICBES 2 FARFME oo 17
O — R0 ZRRD ZAF = L e 18
B 7a vy T4 T2 9T 37 780 —=F e, 19
NIRRT BT BIETE oo, 19
HSE ICH1T 57 ¥ ZAARFICBI T 290 o 20

HSE TRl L 72tE &880 - BHEEd 7 + — 34 M IcBI3 20858 ... 20
24 R a Rk (UNESCO Chair on Future Studies) O . 21

IVTMCEBTET7 =T A FDFER e, 22
IANF =BT 274 =34 FIHEDHEH oo 24
KICBHFT 27 4 —HF A FIFFEDFR oo, 25
ITRDTH = A PO oo, 26
20 FEOFERICE T ZEIEFEI 27
TV = VIHED T T U T e 29



X 3-29
X 3-30
X% 3-31
X 3-32

X% 3-33
X 3-34
X%+ 3-35
X 3-36
5% 3-37
X% 3-38
M#% 3-39
X 3-40
X 3-41
B 3-42

X 3-43
M 3-44
X152 3-45
X+ 3-46
Mk 3-47
X 3-49
X 3-50
X% 3-51
X 3-52
X% 3-55
X% 3-58
X 3-59
X 3-60
X 3-61
M# 3-62
X%+ 3-63
M 3-64
X3 3-65
X 3-66

5 A WPEEZEFodn . FTEEATICBI T 2 0 F U A 30
ZANBTBHRAFavFOBERY -V AERDTRI e 31
AR a2 FORIICETE 40D F VA e, 32
405D vF ) AICHBT D RREAER - thaHy - BT -

BB IIZR T oo 33
AR A FICET 25 DDOHEEME i 34
Fi%EkES [GDP 2 ATV NI v 2D EZ RS ... 35
HEZEEE [8H & ARERZ BT 2] 35
HAZEEIE [HED AL D FRE 2200 ] e, 36
FRGEREE [BHNZL P V2 PR ZAI B ] e 36
Y—Fa27— 123/ I—ICkF3 Value Hill DEZ oo 37
P—F27— 23/ I—DFFEDOHAL i 38
Y—FaT—--xa/ I-IHETIHE~DIE 39
APEC/PPSTI & DBEENERIICE T 3D 05D o, 39
APEC¥—F%aF—-Ta/I—-F77/0Y—"

T = A N DEERI oo 40
TR (SISS) D E Y 3 Y e 41
SSlickF3727/70y— - 73 —% A4 MEBOREL RN ... 41
SISSo77//ay—+ 74—H AL FDSEFA I NVDRAF—L4 ... 42
B 20 3 ¥ DR e 42
BETIKEE D T .ot 43
FTr/uY— 73 —H A4 PCIXOVRELAEZFE oY 27 b L 44
T T H Y= s B R Y7 et 45
2035 ST T 72 FHEDHEE L B2 2 ¥ e 45
LT 7Y = TF—FA P DT EERZ e, 46
[RFEREMTOMES | ITBIT 24 Y H A b o, 48
#HRlD T 27 7 v 2 —IIKEEFEMAG IR o, 50
Bl T 27 7 v ¥ —KIEDFHMATR .o 50
BIEREN D H 2 FiFA /) R—32 3 V7 T AR — e, 51
11 DHTHIC BT 2 G HE D B GERXX DT oo 51
11 @ 7' v — VST D RFEEAN O FAE IREHN OREAL .o 52
HEHH « DT L72T = Z U Y =R e, 53
AR OHE L Z OBIRMEICEIT 2 00T o 53
~ AT T — X HAEEY AA - SHHTIC X B RERRO A X =T 54
~NFT =BT 70 P 7+ — L DBEEE o, 54



5% 3-67
X 3-68
X% 3-69
X 3-70
X 3-71
M 3-72
X% 3-73
X 3-74
X 3-75
X 3-76
X+ 3-77
X 3-78
X 3-79
X 3-80
X% 3-81
X 3-82
X% 3-83
X% 3-85
X|5% 3-87
X% 3-88
X% 3-89
M 4-1
M 4-2
MK 4-3
M 4-4
M 4-5
Mk 4-6
X 4-7
M 4-8
MK 4-9

T80y — 75 —H% A PCEAlL7z426 DF —FT 27 /) a v —..55

2035 D B F VA L v = VREBROTRND A A= 55
2035 FE D iy F Y A CTHOE L - RIAM 2 B2 Bl o R HAE ... 56
FhG-ISIO a2 v ET VALV X =S BV A RLZZY b o, 58
FhG-ISID 7 G —HF A b « A T Il e 59
7 F =P A4 MEENC BT BT E S o 60
CIMULACT DB EZE .ot 61
T TARACT =7 2 0 T e 61
CIMULACT 78 Y 27 P DT H = e 62
Q) (oI A P s Y i - SR 63
R A NA T ZHEBE oo 63
NATFIA ) R=2 g VIRIBICEB T3S T T 2 R i, 64
COVID-19D ¥ F U A DBEEE oo 65
CFVFT =722y TOBEE e, 66
B DD U T U T ettt 67
TNATFTATEL RY AR =F VT e, 69
T 27 FOBEE e 71
XY T A T T =T 2 T 0 T e 72
Ab =Y =FAVEFT =229 Y7 e, 74
Three Horizons 7 — 7 2 2 0 7 i, 75
AT =7 RN E == =W oo, 76
7 —F A MEHEH (2 I F—FHE D) e 78
o7 HSE [BEEEAT 7 + —% A4 b OMEE 79
T Y7 b ASRT [Egypt Beyond COVID-19] O ......ococene. 81
Ta—F % —FA = FEDBEE e 82
24 NXPO [FRbavd - 7r—3A4 ] OB 83
L SISS 727 /uy— -« 73 =44 ] OBE e, 84
EU TCIMULACT] DHBEZE oo 86
EU [After the new normal | DOBEZE oo eeee e 88
EU [Stories from 2050 ] DBEEE .oovioeiiieieeeeeeeeeeeeeee e 90






M

1. B

BAE, 74 =34+ WIHRLE - B CIRIAC EBI N T2, 22 o ISR
Bilhbe A RTFEIEEMAAAD I N TEHH I, ZOMEIEREK 7 2+ X1
FAIAEND X D172 T %, BEEEAM - AAMTBERITZEAT C I RHE R A % S0 L
T 25, BORE~OEMK, the - BFNIHEAOIY AL, 77— ZIEHFICO VT, HIiC
EHORM A Z Y AL MER D 5, % 2T, ECEEFERE ORI, 5 Re 2152 & &b Ic,
EWNADIRE I 2 =T 4B Ay 7 — 2o —Bhe+ 2L 2HMELT, K
ML 72,

2. Hik

7 =Y A PEMRICL DI F—%F Vv T4 VICCHBEL, 74— 4 PO 7w
Y ARFE, BOEL OBRELR LI OV TERCHAZINET 2 L b ICERAM 21T -
oo RFAE TIZ, BIEHATNIC BT 2 BORCHE S L OBRYE. 7 4 —F A4 F TR O W TR
DIERZTET 2 L ZHNE LT, 2D 7 —<%&KEL 7=,

OF—<A:auF@B7+—% A4 MGz /-2

HiilaoF vy 4 2EGYE (COVID-19) ffTO X 5 =7 A Vv P —F (REELFERD
BEPER) OB 7 4 —F A F OBERVIE~DEM AR & 5HD 7+ —F 4 FMEHON
FE~DRERIAFEIND L D OART —~ 2 RE L 72,

O7—~B: 7x—%4 Ficki)2HLALALEN:

SME7Z T TIRAZA VAR ZM 20 0Al (BHE AT — 27 d A X —50) PRGN
(RGN A=) =TV v 7%) ZiEMT 2 FOREE~ORBBAFI N2 20
KT —~<%HEL 72,

LT —~oBENcET2EH L LT, F 1 Bk, BEERETICE ST 27+ —% 4 % %E
L Cw 2 AR AMK O 7 — 72 fons T, 77V 7CEF57+—% A4 o~
TEHIEL T Y 7 b, 5 20k, APEC (Asia Pacific Economic Cooperation) @ 7
L—LTCTRIEZ7+—F A PEEML DL X4 L, 2z FERE L7+ =34 b 25
LCwaHED Fg, 56 3 BIESNE 7o 22 EHLTw3I—a v D 2 Hflo4 6
A 2 BOE L7, I Z KR 1 1ORT, b, EET OEECHEOEMIZ, v Tov 2
TAFREHTTH 072 T L ZHT I NTH L,

PREZETRL, TAT77A4T V=0, YFUAER, V=22 2y T CEBOFEEM
Hebd, HiETREaoZ ez, 2oEHICHIKT 2 RNt a s A7 25 2 i
ERCE



M#E1 ®3IF—DWE

Ffeal, B H MEsE

F1EEIF— [F7—~] auFW@s 7+ =94 bicH R HE

2021 £ 12 A 9 H @ 3 1: HSE BT 2 RFAEMT 7 + — 4 b« Fiikam e i
(AK) 16:00~18:00 (Dr. Alexander Sokolov, HSE, Russia)

& i 2 COVID-19 g =y 7 b, 2 o &5
(Dr. Mohamed Ramadan A. Rezk, ASRT, Egypt)

B2HEEIF— [F—=~] au @R 7 +—F 4 M5z -8
2021 12 H 16 H @ 3 1: 2 A RO APEC BT 3 7+ —9 4 MikHE)
(K) 15:00~17:00 (Dr. Surachai Sathitkunarat, NXPO, Thailand)

& HH 2 FBICB T AR T 4+ — A4+ OWTE L EEK
(Dr. Zhuang Jun, SISS, China)

F3EEIF— [T7—=~] 74— 4 FickF3HLE & BLEHE
2022 £ 1 H 20 H @ ##EE1: 7+ —% A4 MEENCE T 3HAI~BKIMN 7 +—% A4 b
(K) 16:30~18:30 BT 3%47%7 7 a —F~ (Prof. Dr. Kerstin Cuhls, FhG-

ISI, Germany)
& G 2 Rk AHELICBES o oAk T HloHE
5l (Ms. Tanja Schindler, Futurist, Germany)

t IS —DSIMERKIIK 120 BT, ZOWERIZ, REPRZE 19%., K% 32%, [EZHFER
FEEN 9%, TTEHEEE 10%. Ml A 2%, #85% 20%. % Ofth 9% GHEE L) TH - 72 %

3. BEHME
3-1. BY7ICHEITFE7+—Y A4+

o7 - BRI R S m AR B (HSE) 26 1%, ESKEE D 72 0 o BlF il 7 + — 5
A MCBELT, By 77— 200, ERNONT. EMIROER - #IROMEL % & O 23 7%
I N7,

7 4 =% A P IEB DR
BHEEAT 7 + — 9 A4 b iE, EIRLEIREEEE, +L SR TSNS, B2 Ring o 8 =
LlxoTHH, THICED W TERE D CEARAM B &L EEEM B RE T2,
HSE ©7 4+ —% A4 M, SEITAEMCHICL GBI 2175, 77V 75— 3 VK
BRTHL, Su— LY FEREEL - EoREERECET 2> ) 4%

2 I F—3AVIAVTHELELEZD, IF—LosEETIERL. 1HE25 3EHD
EERICOWTEINERE T 72,

1



ET %, fe\ iy, B - 3 — e 2 Fridl, Fitse o s £ 5 B HEH 2 FE
L. u—F=y 7%Fk3 2,

500 T EOXCEE & B, FFHEEL T — KLY — v % fif 2 72537 > 2 7 2 iFORA
(Intelligent Foresight Analytics System) % #fiL T\ 5, ANLHIEEZ AT, FE b
LY R, FETS, BELRHBELAFAVORE, XV F~—F v 7, BORO & ke
7o T3,

7 =% A MG OBITE

[FL v R

FERIMNVYFERELZLET, ZOF 74 N-LEEZHELT 2, T
STEEPV3 i %7\, By TIC & o TOMAS L HEERKET 3, HivnT, LV FIC
L7z TEA LT A VERERL, FROEBETEA XY F2FET L, b 2HE A,
T OWTEATREME Z 2T 3% & & b ic, iFORA % i\ CHIN ORI, Ko
F—T LY - EDERESHL, T2, VAL A= ForbERT 2,

(R L FRETH]

kD ZFAFEEFPMEZERL B, Ly FRHiEE 2B E 2 CH@His~
DERIGHT L, TR 2 F LD LB Z ST 5,

(Rl o BN T & v — F = v 1R

7 =¥ A4 MERPE= XY v oER (FREEER, the - REERE) 2 HicE
TR ZRFE L, Zon—F~y 7E2FEKT 5, (FRICYS 72 o Tid, FEMS—F 3R
o R T ORE > B A EAN O RE, LiRaT R iED 5,
(Rlgitiio 7 v v 7 4 7457 ]

iIFORA ZFIH L. 2020 FiCHx d 2IC R L 720 2 FFE L 72,
[(ANHEAR T 27 ]

LY FVJERERF A, AR OWEEZEBLCTEHY, HE 7027 L~D
REVToTWE, ZoKkERTaY 27 bOFIKT7 +—F 4 &L, COVID-19
NYT Iy I BHRORBICE 2 ZRBICER Y TTHRETL TWw 5,

[F ¥ & ]

TYRNEFICET 2% OFLWIEZITToTH Y, ROIBBICHKEL LI H
ERMOREZITo T3, E0ErLD0T Y 2 AEMOFEE D FHEL 72,

7 F—H A4 FiEBIDOS %
HSE 13 AL #f3e & v 2 —%37b FiF7=, o 7 CREEAa vy =T 4 v avBfTbh,
HSE # &t 6 BRSO EL %2R, 207 a7 F o CRPEEMTESIC 31T

5 #4 (Social) . Hiffii (Technological) | #7% (Economic) | B&$ (Environmental) | Bti& (Political)
A% DffifE#l o2t (Values) D 6 DD R AT &k L <. Y2 8B M » o RS 2 Fik
DTk,

111



2SN — 2R EFKT L2 TFETH %,

oy TS 10 FRoME T e 77 L2 ESR Lz, O TR I LD T TS
OB 7 a2 7 b RFGT 5, X 575 HikambAs, HE a3 — A%, 74—
A PR EFHEL T 5,

3-2. TYTHMIBIDBTH—YA b

T - BEEWISE - Bl 7 27 2 — (ASRT) 20613, COVID-19 ¢ x¥ 7 + otk
ICBES 2WE%E. FricimiA, ICT, FEXE. A, PHEEE2 7T —~ic, TA7 743 ¥ F)
FITAT AT, Ta—F ¥ —FA - ViEFEETEHEL LT ARTV 3802 H - 72,

7 =% A4 FIEENDES
Y7 bTiE, 1970 R T L ERENR L RV TREMEERITI A =2 T F 756
IR & 7z, 1970~1980 I 1, FAO(E & R 3EREBE) . OECD (&3t /1 B ¥
¥ERE) . Third World Forum 72 &I X 3 7 4+ — 84 F 3 FEfE X 7z,
1996 £ 5 1997 e F T, [ 71 2020] Fuy =27 b33 s EFbh, =97
PO T —F A M ICHT RSN, EHEEOARKIITE R v X — L S AL,
2004 20 b 2020 Fofilic, =¥ 7 FREEENA 2 = 3 VIBLEWZERT (ASRT-
ESTIO), AKHfF%E - )V A 7 EHFGRA LR L. % O L Wil 4 iz,
ASRT-ESTIO &, BURVEHCEERET ISR gz Rt T2 2 L 2 HWE LT
W3, BRA BB EME» b S, FEER LT A EEEZH > T 5,

7 4 —% A4 MEBOBTE
BfE, anrfgs ARz co A ¥ — k. s, ICT, EE, HE. 5545, &
IR ETA = T F 7RI TS, HlziE, = aArF—I1cBLTiE, F40
K2, NISTEP KO MIGHT (=L —o7) L DH_FETT7+—% 4 F2FEMLE, T
T7 AL FIVATAT 4 v IIFEEHCT, Z2oD0 v F VA 2{EHR, BEHE - Bl
SRR RE. BHA. BRI L2, KB L Tid, FMR 30 4 X aEtic X -
Ty F VA (RE/HERY) 2FEKL 72,
7 d =¥ A4 PEMICY o TOTY T P oI, AM, b, iFEES. WG R
EDORRTH D, HIARBD L, FCHh) F 2T Lb7k0,
IV 7 MCEITSE COVID-19 SV F 3 v 7 ofg8L LTk, RIFNHE GBIMNEES
R, A 74 VG, Y204 v 7 T50E) B~ o8 (K24,
Y R, ARG, MR BB~ o ER) | HEANEE (R kERY X
7 L, S AEBESL KRR ARz, InEBE A, ASRT 1, X bano
F R ORFATE D EESENER O BRFEL 2 17\ REAE - BE s I Ee R I B 3
30— K=y 7HERL 7,
ASRT %, #ik, ICT, FE¥., BEAE R LI I an¥ <, COVID-19 DTy 7

v



F ORKBOFIEICEET 2 —HOWFE ZFIG L 72, £ 400 HOEMKBSML, T
T7 AR FIVATAT A VIR, 7a—F v —F4 —ViEEZHEH L TRGET %217 -
T, flziE, 77V —vaG@Es F ) A4, BEOAREK, 54 REERaEF BT 28k 4
By F VA EER LTV,

7+ —H A MEB OS5
IY7PTIE T, SERNCITHED 74 —H A4 FIZOWTEEL TWiad - 728, SIEAHK
B OXEERZ T 2 ETICho7z, MEHE - BEEMIEKRESL ASRT 2K 26 OE
bHb, TV TREBRREDULREDL Y 225 Y, 7+ —H¥ 4 FMFESFKEL T
WL7ZA9,

3-3. XARKRUAPEC I ICHIFB7+—H4 b

X A Tld, APEC Hffi vl » % — (APECCTF) 28 APEC Z X R e L TREY + —F
A EFEML T2, F200 0 EXESFERERENEA 7 ~—v a3 VBRERASFH
J& (NXPO) 2 AEN%2 &2 —7 v b L7+ —% A F2EBL T35, FZ + COVID-
19 7+ —% A4 FicowT NXPO 23Ef LT v 3 Hfil, COVID-19 IR ICHL 2 < & B
W RICET B L HHMICERML T L7, BOREHRD IR L 72 PREERAZ Ic D\ C
AR D o7, AFX v =V I Y FIVFTAT 4 v A v i a—, STEEPV s E 7
FiETH 5,

ZADT F =% A4 GBI OHTE

[FAbPavFicBET 27+ =94 +]

NXPO (Z. COVID-19 #OBEIRICHEIT T, > F VA TIAT4 vk B7
A—HA4 b EEML 7z, SCFAE, A& v, STEEPV iz 3ic 4 oo v 5
Y A (COVID-19 FATHRIUE X R ILH) ZE L 72, 7 U A Tld, R4
() - thahy - BN - BEWHHOREG 21T o7z, v F IV AIcEoE, 5 o0k
G %2 B8 L 72,

[(—Fa2F—-zTa/)I—--F727/8Y— - T3—H%4}]

243 EHIAL 7Y 2 7 P REML TV 3B, BUFIEA Y Tk ke LT,
LRtz vy v e LT, FEFET e LT, BCG (N4 4/ H—F 2
S—/7Y)—v-xa)I—) EFARRBL, 24 BfFiZ, BCG £EFA2EHDT Y
Ly X LTCRECAT ZH AR chH b, ave 7 b7 (Value Hill) 123
o C, fPhNlifiE % IGER X € 5, HFERY R HHE, BIHIZR. TR iafllo 4 v e v 7 4
T ERERICO T HEE LTER> TS,

APEC © 7 + — % 4 FMEBIOBILE
ZADT70Y 227 b%& APEC ICHIREL 7=, ZABFOHCESICL 2 7 v F LT,




FIAVYFEAYT, FrA4=—X 2424 (BE) EPHFEAR VI —1ChoT 5,
Hiix, giffim—F~y 7Bk, v -1 ~<—> v b R, APEC X v N—[EDi5 /]
Rl OMETTH %5, APECBEREN—FF—> v 7L b DA oTn25, 2022 f£0 APEC
v bTCY =2 ay TEERTLITETHY, = F—EH b ORERHNIL, BEKE)
#i% APEC B2 E0 LA TIRETE 5,

3-4., HEIZBEFEZ 74— Ak

HECI, EFEHIEEZ 2 —7 v b & LEEMT 7 + =94 PBKRETH L IcE I T
2, SlalE. RiETiREEgeRt (SISS) 226 2035 4FED 7/ u —oNuin 4 ) R—3 a vERT
DEYaviEE, Ivya VIEAER 7 + =94 P 2FEL ZHARICOWTHARS -
oo M 7 #—F A4 b, F—F 27709 —DIRZNN AL ATAENETH 5,

7 # =% A PGB DR

TR SERT (SISS) 1E. T2/ uY— - 7 —H% A4 b & 2001 F20 5 20 FIZ
EEMBLTnd, #HifiL AT+ —H% A P 2FEET 2 HWIZ, Hooors - BF~0
Hik, BH» O EBN R R E O SR, BHEEEINA / R—v a VORI ANF VR 74—
A FERE DMK, TH 5,

T80V =T —=H A MISEF A I7VDRF—-LTEBL TS, Y a v (15
e i) MR, BKERHE, Pz b X —T 27/ v — DERIANAT T E21T 9,
RIC, BIFICEFE ey 27 PEREL. RTFTANONLE Eu—F~y TE2EKT %,
FHEITu Y 7 PMREER, W20 zHAiGbbEe T ey 7 ML TR D
DTH5, 5FHDT7 +—H A4 b Tl 16 FFHREL 7225, R 13 REFEEAN A 7 ~—
Ya v b pEFEICETONZT e 27 PO 9 EID, REIICEEL W,

7 x—H A4 FiGEI O

(v av]

LD 2035 Fevav (av T4, 47 = a VEH, ARH.OERT) %@k
FTR2720ICEDXSREMA /=y avRRkoongh, I via VigAEO 7
—H A PEEMLZ, £, B oo — AR E ol (it L v R, vy
a v, FEkEhm) %ML, BEEEATES, v 2 n BB L, B IcowT, 16 D
FERERTT A v 3 A4 21572, KB o Btk BEREAN 2 SEf L € Lo BUR 2 848 L
720
(¥—7 7/ vy—]

T7/0uY— 77— A LT, F—F77 /v =) AMEERLZ, T4V
PAPITICEOPBHY 2 P 2ERK, e by 72 70 —7 (4 %+ X087 (kT
) TLIF—T RV —REEL, TAT TARERCIN—T T4 AN v v =
VEIZXY, 2RO OBV Z T o7, ¥—T 27/ Y=L LT 426 OFfiH

Vi



ol & iz,

[+ F V4]

426 DF —7 7 /7 my—& 16 DFEREHA v 34 P 2flAGbE. 4EY 2 — L (&
BERFZE, HkA ) N—v 3 v 2=ty T4, HIROFEREA L) 2L, ch%
PHRE— T E LT, 17 0P80 8. 54 IGHEF. 341 HiffizdE Lz, ik
DE.WODYF VA (K43 v — v THERK) ZIFRL 7z, SNEEE 2 CREI N
40 © Iy va vid, 2035 FHEANGIEICH VAT NS Z itk b, F/. UD DRI
FRARANFZE B S 3E L 7,

(v F T =277y 74— 4]

BREB# L K — b o bric o EAT AR, SsCoric o<k y b ) Tl
H, 78— LB+ —7 — P, 72 79 4 MEROE 7 XA v T —v 3 vOHTIC
X224y PY—FHEZEML T2, BOHER (BIFLF— b)), AiER GR
) EEER (V= vy M AT AT AT 4 TR B2 T 4 7)., FEEGER (web
FOHEER. v Fr—F X RN 2 —RE) Lo S RITOERE INE -
T277v 74— %fEL, Ty b7/ 0V —D7 vV IOLEOBREY
EhEL T3,

3-5. BRINICHBITAT7H—HYA b 7x—HA FEBIZE T S HE]

BN CIEILRIRL 7 + —H 4 P EAICITON T DS, 7TV VR —T 7 — VAT LA
) _X—=a YPIZERT (FhG-ISD) 725, EU &k E 72 F 4 Y CORSEHRH| 2 E N TH 72, EU
PO EZ T2 7ey =7 P e LT, FiAlREREE L RRICOowToOLEr Y a v
ZHIEL. FEROWIE - 41/ R—2 a VBRSPS 7T —< IR REZXE L2 HIWL L &
CIMULACT (Citizen and Mutli-Actor Consultation on Horizon 2020) %, K x F COVID-
19 BRHRICHINFE R ISR Z D 72 5 FHTE - 4 7 _R—v 2 VBEEOZEIUZHO 2c 9 5 C
& % HWJ & L 7z Foresight on Demand After the new normal v ¥ = 7 F OFEfHl, KO F A
VB DANA T 7 BT B 1T 2 BRI T Tz,

7 —H A4 MickT LA IE
ZTute A NA G IS, Te e X2 EHET D FEA TR DR T+ —HF A PIC
B LILAITH B,
BONL A ClEEY a VEESED 20D 7 5 —F 4 FBEATH D, ZRIXFHICHTIER
Fo A R=v a v THELINTWE, TRBESGOLEESEE->TEY, LV
DN, IV L KDEBEZEAL LS L LTWE,

CIMULACT Yu>¥ <7 +
EU oWfFehaFrsi 4 5tm (FP9) [Horizon Europe] WKHKMHTTROTA T4 T %4 v~

vii



7y b 3B EEHME LTEmRI N,

F1A7Ty7e LT, £ EU MBECTT AT 7, EE HR, ZEREBSMT 2
V=27 vay 7RFEML, H LB ~DOFRE - W2 ikam L 7z, fivC,
NETATATRIFARZRY) VT2 —=0vay TREML, 127 724 —, 264
K- XEFEE L 72,

B2 A7y 7L, HAIV—2vay TEBEL, HE=—XicEI eV a vy
LIfFE -4 /) N—=2 a v TV v IERERIT> 72, BARSHTRCHAER RiZ T v
TORR) AL LT, TRAFEEL, A8 WFRHEL v F ) A 2/FR L 72,
INEIIC, 2FINA Y7 7L v RICBWTEHEMRESHERELHEL, B0 71
77 L BINEERITIRE L 7,

FA YDA T 7EIGICE T 2SN T v+ X
BORTERK & OBIR TR L 72FEHl L LT, FAYDAL T I7BIBIC22 ey 2 VIE
K7avw 2085 5,
NATIEED 12D Iy avE s IAZXY 7L, HESNEOEE Y -2 ay
TEREML 72, MR EOEHRSBMNT — 2 > 2 v P Cikmzr D, £ ORI
7 7 Wi OMET OB ICEREEA v 7y P I T,

Foresight on Demand After the new normal
D COVID-19 #oD >3 Y A, NEAMZ 2 4 B LT 2n»T 2040 24
BICANZT a2 b T 2 74TV P THIWIMNBRESARSSME L 2o T, 3
BlV—2vay 7%FE L 7=,
AH P L v F% New signal DIEREFED R T4 XV - AF¥x ¥y = v 7k, HARcy >+
FEAEE T2 [ FIVARTY) Vv M] ZF L Tze A VINZVR =) v I REEER
FO TR - BOARRYER % BHRE(L L. 2040 4EIC A CTREZ 7R % &V TG 2 1T
o7, BINEEROERBRE S L., HFEICHA 2R 2w L 72, K< 7—7
vay 7T, BOEIRKICBD 284 7 7 v 7 OBIRE RS L, FRIC D 72 53 % 581
ZRRETL 72,
V=2 vay TEERZBU T, 4 KD F Y ABMER I N2, BINEERDKDICE
C. XORY T4 TR F VA 1RBEMENT, 77 7 4 AETHE SN THHRIZ.
YFIVAPR Y —icloAENT,

7 7 =% A FMEEDOS5%
TROBES~DERIZEFTETIHE-> T3, 7+ —H A4 FMicHHARETHREZS
X BT IZREE 2 A REREHIR o R 2 KB DGR O IR HEL - IE AT ESER# L 75 5,
LIV DARVHI =7 747 v eBEEEGIEL, A—TFvTr )47
47T =02 ay TR{TICEBHETH L, BrdL v X @Bl CRKE REs
7TaeRIC%H K DONICBEGLTIELWERES,

viil



3-6. BUMNICHBITZT7+—HA b I REEEFLHEICEED -HDOSIMELRFK T A

B & O B 22 F7=itE 7 ey = 7 & LT, fREHERT 2200 FELE LT
DAL=V —F 77 4 7% H0ICHE 2 7z Stories from 2050 7w ¥ = 7 FICTDWT,
FBNH B o 72, Clean Planet 2050 D ¥ 3 v DERK, K% D72 D European Green Deal
DEMZSET 5720, HIBKICED R R b LOHIET, V-2 v a v 7| HEFZR AL,
A=Y= FIT AT vobFEEMNTTI T 4 AN F ) ADBERT NI,

Story from 2050
A=V =3 FEREERL 220  BRA LR ZEALZY T 2720 DIFF ) =T
BLRb, ARTuy 7 M KINZY) —v T 4 — VSO RIIE Y 2 v OBIR IR,
KO HRSMEZBL727) —v T 4 —VEMOIEEHIE L CEBI N, A 7x
TAT AT RMAGDE TSN TREEIEL T2k & 572,
TA=0 T FLAANR—ZADRRKA =V =% T Ty b 74— ECHET LI
2 AT w2 R KXY RKEA S =Y =% IER L Tee AP — U —{ED 20T,
ORI A MY —ABRRESI NIz, —DOHDOA MY =L, A=V =74 VEKETY
— 22 ay T ThHL, ET. XV IAT T2 ay T T =0 ay THBNEILD
Av Ty VicHEDSET TRy b FT7T7 47 (BEREBICHT 2R BERE L,
RKAT, RAVY FFREPCT VANV =~y TEAH L CYZEETORKD 1 H2MH 2
Nize ZOHDA MY —LTIZ, 774V b F 774 7EHADA =V —%H
B, 77 b 74— L ETRRDA A=V T NICNT2EEEZ LG L, Z=OHDOX
FY—ATIE, 7949 b F 774 792 F v = v FERE 2 HICHMRKIC X 25
T otre AT =27 FN X —ZHEL Ty 7% v X FOfEt 2170, BORE v EE L
RAFIREZE#HL2ICL T, e —u—¥REZIER L 72,
(772 b F 774 7] HIRITITD ZCEDT, TNITNEALZKEZHN 5 RE
& L7, BEOFHN, B, EROMEER. 274 (fha. B, #%. BB, BuA
) HRBOE L. R, EREBICEAT IRV I T4 TEREKL 7,
(Ab=V =4 Viat] 774y b F T 74 TRFIC, BHEAYEFTEL T, &G
BALTAM=VU =74 VvEIERL 7,
(MR 774y b~ F 774 7RI, HEROFRK LY 2 v OB S o HY
BT o720 REEL Y a vERTE L LT BEOHE, €I L v RE~DRIEL,
BB —2DBEHEEMH L, 5T, AT — 7 AV E—DhTREILPE Y a Y
FEHORT v TEBET L, e —n —YRERERL 72,

Ta—F ¥ —RAL—R
7 x—H A MEBORRNEFEZEHNE LT, HAOHMF#BEED TP Yy 7 E2HFERL T
W5, HTEE 80 2ELLE. 500 ML EoESTIC{HED 1,100 L ED ARSIML T3,
T+ —H A FVFEEAEBEL. F 7747 2F 0, HELTWZLZHEE LTS,

X



K& EH, UL DRFKICOWTE 2, SMEDLE L 7 + —H 4 FITH D IAATHL,

4. BERVERBOE L O

E3MTO6HOREERBL T, FONLHMAPLREICH SE, ERLLHEZUTICE

LD 5,

O7 =94 bOEHE
HEMIC, 7 4 —3 A4 FIEBIABREICH 2 To T, Bl A TR Hi 2 Y —r o
FRABIER L2252, £1-8i7-%T 7 2 —DSACERDa I a =T 134k h, 7
A=V A4 POHOFE - 2y P T =B RKL T3,
FERICN T 2BDA XA =V % RO L PEETH 5, fHl 2 1TRE & 1387 2 1A E
KLz zifzdxz2rRz Tl 5,
Pk 2 5T EWHIHEPEETH 5, FROA A=V %IEY, BEMETEZ
DEEZDLEERIT, MR LTOZ Y NT =XV MZORD D, BT +—H 4 b
DAFNZA, FHEkEEZEZX 5 ETH B,

O7 =% A4 FDOFHRICEHL T

SIN&
WAWARTEEZREL., A LRT 72— %5382 2 cHBIREEFN, TAT 47T
D LMD BT,

T=TAARAIRT A F =R, CNETHETVZML TR ED, kLo
oA —TVICORDBEILPEETH D,
BABRART— RN E—baIlazr—vavii) 7oL RicE-THHH L, B
DEMFEL T e REETH S, 2O dEamic B 2 EHECA — 7 v 4 X D1
gL 5,
OECD, EC, UNESCO 7 &N D 4 v b 7 — 7 R RO A v + 7 — 27 Do
2BhY, Skt b —sHoFERRkOLNE S,

Fik
AITEHOE y 77— 20y — M X 0 FERTHlOIREMEIZIA 2 5, LA L, 2o
KT, NEHORY: - HEIMES X, EEELRITICORIT & TH D,
Al - A& ZER ST T —F e LT, RICK 2 eV a VIRIE, tha=—Xicko
W7 u 7o WRE, SIMEAHDA L=V — (F7747) fEkARERH 3,

OBUESR 4 & OB

BEE~D A4 o7 b
BRREEEDaAIa=yr—vaviaBLT=—X2UEL, 7ok RIicKBRE ¥ 3,
BORIE R )RS oG & 5,

255 0B




A mBARE BG4 2 2 L T, BORIREEIC & o THIRZEWIEFRZG2 2 L 3T
2, AV y PAEOTRICEY, iR AVVFAREREZELNS,
HErboSMEMGis 2 -01IciZ,. 4 v 7y FPeHAIOBELTT Iy b7 — 4
WEEEREETH %,

EROE X
7A=Y A MERZTRICIEX 227V v 73XV FEITH,
BORREE PR 7 + =9 A4 MERICT 7 2 A TE 3 REZEZ 5,
BORREH IR LT, 74 —HA P IA=TICA->TH 55 L)@z 3,
7+ =3 A MERPBORBLR 2 D2 BT 2 D5, BOKRES L LICERT 5,
KRBT L7+ =4 F~DBLEEHEED., A RBEREICTr e RICbo T
59,

Oz b oHUHE
FERME X 5 222 % TE 272 FIRAICHRNICHEN L, B2aRFONKZE 2 26880 %+
DB T —H A4 L OEE L LCIERICEETHZ, 2D, T4 RV - X
Frovick b, = —XoRE, ZROGEHREZ G L 72 Jcint il o B85 231 1
EBRREOHEFO-0DERE L TEETH 3,
BlEgedffio 472 o3, Zi. b, EEBF BN DMEAGLE T, fkx T4 v T
52 EBRYUITH 5,

74 =% A MI HATL K OFECEBESBERREDY — A e LTERLTE Y S0
6 i A L CZ OFEFIBBN SNz, I D HWLTRIC X » THEIEHBE S kS R
BH. PERICNT 3 EBDA A — VRO L DEEENEITON, XV EHLDATF— 27k
NE—%BEATEMIT A EPIEL TREL I N, DD, 7+ —% 4 b DEE
L ClREREOR L LT, BORIREE % &0 CHEDOFHME D, 180 n iR A2 BUR
HAmICIRHTE R X AR FORGI LT ZEERAE S,

TAHROSIMCEL T, 5%d T T TEEELSE T 2 & S h, HAI L At %152
L7eV — 72 vay 7 BT o 72 i ikamo e, WK o & 2 hc ok o
BT, EHOES I 7 & 2 WiEY) R RO R - TERTEOME R SRR iz,

THIC, 74 —F A MEBEL R D LHEL IR T — 2 ST - g 2y — o
EEALLIEH, 74—V 4 PICBETIHE. T LA 7+ =34 P2y b7 - 7D
BRI DR X 7z,

72, HEABREHEEML T3 747 7 A FEICB L <, G2 5 13 [HfrrEhicizs
M7y —nAThHh, L TEML TR Z L2 OERFHCERL 2o HHR LD
WETE, KESEZEICRL ] LWIHIBERDDY, EBRAAREZSEZCT L7 7 AERIT- T
W3 EWIFHS H o7,

TA—HA P EBUTCRRICEHTZT 2% NETELI LD, TETVAR—ZAD

pel



HSER S I GOV ERIEFITH Y, T2, 74—V A4 MICSBMNMT 5 &R ER
Bzl ) ZLIcBLAEE ., BUFDOA LS T, KR L TH LB OIERICEBES
2ThHAH, EWwIHrEAPEL CHEINn,

xil



EN T







1. BRY

7 —H A PIEBE 1990 UM TAIEAL L. BIE TR IR A E L E R I 3
WAV HENTH S, ZOFEEIILHKETHY ., TNZNDOHIY, MNER, BESE
CHbET, FEOFEIHEHEMAADINTEHH I TV, IBFETIE, SHEAAT
— RN R =% LA T, RRICODWTHEZ, SHERTRE L eilimd 22 LT,
Z TH IO N8 % JE R LI O FERR IS W ) ATV 2B E T, K
KR 7 r e RDOHFICT7 =9 A4 PBFHAATND L O IChoTE T,

HATIZ, BRI CYEE) 1 X 258 1 B FHIFAE2 1971 FicEfx ., B
B4 mloHESTON, & 5 [HFE (1988 4£) LUEIIRIAEAM - AT BCENT IR
(NISTEP) #5| &#f &, ELOH 11 BlFHE (2019 4) T, #aEFRE2ERL. &
[1ER % 70 Tk 2 BU D AL 72 BEAHA P HIFR A % 20 L € & 72, BOKBIRE ~ 0] 7215
WAt (RFH. WA, REETIEE) LBORI R~ Emk X, BHAir vllF A % FhE 3
HICY 72 5> TORERN D OGN R ETH Vit CTwd, T/, 57+ —¥ A4 Mk
FaED T ETHEBETREEEZLNE T 7u—F, flzid, AN - BENEH S
DI IABPLERT — ZDIEMA L LICOWTIE, RO R ALY ANTHaTd 2 458
BH 5, B, EEEMRESCHBORS OB ARiconwTid, V—2vay 792X
BAHE R E2RA TV, BEBE»LEFONZHMREIRENTHZ, $72, Hiflaw S
7 4 NV REFHED R RTAT L WO HEN DA RV P FE~DIIGICDOWTIE, T
T COREDFT~DHBIAR IR+ TH B,

ZZ T, Z#E T NISTEP Tl icliiY A CTZ e o727 7' v —F LR IC
MEYTC, fthECEEEE O 7 + —F 4 F OHH2 L RBES 2 L L bic, ENADIE
Jhvwala=74ERery PO T L EHNE LT KHEEE
Jiti L 726



2. &

a v FHHIC X TGRS % i, thE R CEEEBI T + — 3 A MY fHA T
WARHEMARICL 2 IF—% 4V T4 VITTHIEL 72, RERFEOHBCERL T3 7
A —H A MCBT 2 EH DM, ETD TR, FiE BERE OBERELR Eicow
THW 272, Z 2 OEMCHREZINEST 2 L L ICERZ 2 To 7, 1) —
Z3ME ) —X& L, FEEMEK2 420 H55H, ZoBEARH (BILEL2ED) &
To7,

21. T—<&E

£ I F—BAfEICY 72 0  NISTEP I % 7 + — 9 4 M GBI RRER & &2 % i
T2, SHBO7 A=A MEENCBHT AMEEREZ LT O X 5 I L 72,
® UKL DR
BORKRE L OBfRZ &0 X 5 IR L, BORMEHICHERT 21581 L 3 2 20,
o &L oA
Bl & thiy & oBRIEOFEIIC & D X 5 iTxIt T 3 20
G AT — 7 F N X -G % ED X 5 ICEENT 5 D
® Fik
BARTHFEZEDX ) ICHREIE 5D,
EDXSBEKT, YOXIBBELIFEEOLE, MAT 500
PR DR & B O RHE & WG, AEFEME~DXG, BREMATTIc & X5
HC Y Al T 2o

K IF—Tld, hBOREEFRZEEA. 207 -~ Z&KEL 7,

> F—<A G110, F20): avFBGET7+—% 4 MicE L RE

Filan > v 4 v RBYSEDO KFATIZ, HERICKEALZNEZDZLLTVWSE, 2L
72T ANVEE = VFVEROFEEEZIT T, 74— 4 MEENIMATZ 200, fME2 X
E D, KD TRWETSHELAE U T3, NISTEP O RFERTFHIFIE X, Fko
HAZ A BB L 72t 2 1T o C & 7220, A O MF e REMBIIK . b v e
ZHfEE LT3, SROFEHAVERLHEZE T, VAV FA—FER, 374bb
FHEE R OEE LB E LD X 51K d 02, BORILEE 2> & O EFHICHREIC 2D
FIREIC IS 2 2 I IZM 3B D, BORVIEICHBA T 2 7 4 — ¥ 4 P OFEMFITH, 74 —
YA MEEIED LI ICHKET 2000 E,. 5HRD T 4 —F A4 MEBOT A~ DR
BRI N D,



$ F—<B (B3ME): 7+—¥4 bick T sA L ALEYE

SRR AT — 7 BN KX = "B ZTARBMACRKE DL 5 <HAI> L& RS- 4 v
AL —YaviEHWTCFIT 47, A=V =7V v ERERT 2 <BLEW>%
AT HREL L DIMEZ T CIIR AR R ZIHiwTn Z e ng koo Twnb,
W1 72 7a AT RIS P 7t SRR R D FRTRR I I T, v v F AT — 7 RV X —
X2 HAIDBBETH L, Sk Ny 7777 FEFEOED, iEERD -0 1Tk~
BT AT A TEBEE L, (LSS 2B CRERTA ED X 5 IcHviAEh
L0 EERTAICIE, REABRI 2720 0AEEAAAIRTH DB, b, HE
SOREEM A 7 R—v a VBSEO T AMEE L CGER SN BT S 2984 7 _—v
2 VRTRHAF v R, BEEREMA 7 ~—v avoRENME QEET 2,
SEOFEHEKIVOERLZHEZBE LT, AT — 27 VX —DBEE50 Y J5, EMMHMA L
TRoOBRL DT v A, HAIRANEEZEHAT 2 LoEEORBAAFEI NS,

2.2. HEEHEDEE

A OFEEIC Y /2o T, HibD T —~<IcBF 5 7 e Y 2 7 P oEak L, WL
EZLZBRBEELTCWEETH S L &b, MROBH Z A 2 852 & Hulskih: % %
&L 72,

2021 4F 6 H~11 HichRat - i Z2iTw, Re IF—CTiE, WM. 7794, 77
DEEZIY EFs L, WM, ryT7, ZVT b, 24, PEOEMFICHEHE
I L 72, 5 E OFEECIHEO LI, v TDOV 7 74 FREFITH 572 L %
LI NTHL, &FH - HBORTIIUTDOE B TH 5,

> BT
7 A =% A P EREMmL TV ARIEE L LT, BEZERAm SR (HSE:
The National Research University Higher School of Economics) 3% %, HSE &,
MRRKEDFEZDL 74 —H A4 b I —T &0z, A TEEID A CBOEEH
DRDIIELCTHEHL T2, FE - EBED 7 + —F 4 FHEFKOH~, EES
HOEMNBME., EMEERIT AL, RO 7 3 =94 P OERSEN I T EH
WCTH b, MEZ, EET — X D0 - AL EEL L T» 5,

> IVT7L
TA—HA P RFEML TR ARNEREAL LT, =7 RI¥ET AT I — (ASRT:
Academy of Scientific Research and Technology) T =¥ 7 b RFEH AT A 7 _—
a v EEWFEAT (ESTIO: Egyptian Science, Technology and Innovation Observatory)
BhHb, VT MiE, T7Y)AMBICETHETZ A =94 MY HATHS
BOBROEDO—=D2THY, 74 =¥ 4 MEBICEWTT 7V ADANTERBI L%



HIfEL T2, EE L TREGFETH 2 KLCIANF - 8T —< &l o 72ihH)
%E\E& Lf'??o(b\éo

> 2 A

T ¥ T RKVERER )1 (APEC: Asia Pacific Economic Cooperation) i ¥l v
£ — (APEC CTF: APEC Center for Technology Foresight) C3\>C, APEC D%
7> ASEAN Zrplv e L CHRN REE 21ToTWwd, ey X —D A v =T X
%2, EREELEREHEA 7 = a2 vVBIRERAFBER (NXPO: Office of
National Higher Education Science Research and Innovation Policy Council) I ¥
WCTHEHD 7 + =% A PEREEL T 5, 20X 5 ICEBRF ARS8 U 72 785 L A
REgrL., ENOEEZRRESE TS,

> HE
LRVD T 4 —H A4 MEFDIT2, HIBCOFHBERTH 5, (REKNHIE L
. AR R BT T REA AT RT (LR SE O (B]SS: Beijing Research
Center for Science of Science), _EigfiFF A EWIFEAT (SISS: Shanghai Institute for
Science of Science)) ARE XN, ZDOHTT +—F 4 MEBIAEMBI N T2,
EoE D 2 ik oEEM cRESN R LR b ITbiiTn 2,

> BN

WINZERDOMIE - 4 /) R—=v a VAT 0 7 LO T TRA %7 +—H% 4 Mif
BRI Nz, M TiZ, RIBEZRICL ZBCEREDRMNLL 725 2 L Z HIY
ELZHEIEH 7 +—H A P E2EMLCEY, TRZECEGKREAT 71X —D
ST, WEEFOFERA VI D—D,hoTnb, ¥ FAVIE, 777 vh—7
7= Y RAT LA X—=2 a VIIFERT (FhG-ISI: Fraunhofer Institute for Systems
and Innovation Research) 7z &% H.ODICEIN D 7 + — 3 4 P IEE)IC B W CTEERE
HrER- L&

DIF, &EoBE % X% 2-1 10, REREXXE 2-2 12, SINEFRTZREK 2-3 1R
‘j—o



M 2-1 & IF—iHE

Flfe |l e H RS
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& i 1 HSE iIc B 2 RMEET 7 + — 9 4 b 2 Jiikem & EiK
& E 2 COVID-19 LI =2 7 b, 2 ofks & 3
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2021412 A 16 HCK) ASEAN Husi e 8 % 4 | SR hE Eic s 5 7+ —3 4 + Ol
15:00~17:00 2 F8 N 2 D & 7 ikEm, IR E o RS I 0w TR RS,
® EH1: XA KM APECICHBIT 5 7 4+ —% 4 FMiEH)
& G2 RIC BT 2EAN 7 4 — 34 oW & EEK
FEI3E+EIF— [7—=] 74+ —%4 kT 3HEA L AIENE
202241 H 20 H OK) BRIND 7 + —H 4 b ick T 3 A & ALEN: %2 7= B0 2 80, %
16:30~18:30 NncE-oE | AP ALEMOWER IC T 22 EFEIC O W TE AR
i
& FHEH1 7+ —H A MEHICB T BB~ 7+ —F 4 FiC
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% 18  Dr. Alexander Sokolov Deputy Director, Institute for Statistical

Studies and Economics of Knowledge
(ISSEK) at Higher School of Economics
(HSE) University

Dr. Mohamed Ramadan Director, Egyptian Science, Technology and

A. Rezk

Innovation Observatory (ESTIO) at
Academy of Scientific Research and
Technology (ASRT)

Dr. Surachai

Assistant to the President of the Office of

Bo oo

Sathitkunarat National Higher Education, Science,
Research and Innovation Policy Council
Dr. Zhuang Jun Associate research fellow and Director,

Industrial Innovation Research Office at

Shanghai Institute for Science of Science
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Ms. Tanja Schindler Futurist, Germany
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{## : Science and Technology Foresight at HSE University: Methodologies and Practices
Dr. Alexander Sokolov

Dr. Sokolov &, v v 7 [EZWFFERF R ¥e (HSE) 0¥ <dH v, HSE fiat -
MR geAT (ISSEK) DORIFTEA2H® T\ 5, [FiEiX, =4 222 HSE %##l
M TE D e ARk OB ATE . HSE D& EE [Foresight and STI Governance] @l
fmER. F 72, EGEHSGE [Foresight] DEINMREHR & L CIEREL T3, ¥ 5, 7
PTENINTH T O RBE R 7+ —H A4+ - Tey= 7 P EE L, EROERLE
T 200 L EDOFWE ZHMEL T 5,

ISSEK @ F 7 it 9857 %7

X% 3-1 HSE/ISSEK o5ty

(® RESEARCH AREAS

zﬁ _/@ ‘: ' :‘
Measurement Foresight Policy analysis Digital economy

Advanced Foresight for Design and Statistics and

methodoioges and lools sustainable evaluation moasurement of

for slatistical economic growth, of impact-oriented digital economy

measurement of social welfare, and policies for level of digital

science, technology competitivenass innovation-driven maturity of

and innowvation and &5 of industries, growth: industries, digital

SOCIO-LCONOMIC IMPACs regions, companies theory, toolkit, technologies
empincal studses, and trends in digital
practical transformation,
recommendations policy measures

o WA DEARWIZESEIZ, FIEFIN. 4/ R—v 3 vB X UT Y 2 ARFOHEHIH
EDIODEERFEwRE Y —NVOMKETH S, T, Fifi ilRERIRFHE. e
fEdk, FEEE. MU, DEoBES . £ LT X S RERMORE L v o 72[EIC
B AHA TV 5, BOESHTICBAL Tk, BFE, Bifff, 4 /7 _—=va v, 2L TTY
ANRFEMENRE LTI, SO IFEHICHRELTEY L e LT,
HEHERHEY — NV ZHFE L. CONTFOI T I T 027> T b (K% 3-1),
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(® RESEARCH PRIORITIES

Measurement « R&D and innovation + Social impact of Priority
+ Human resources for S&T  STI areas
Advanced methodcioges and lools « Emerging nolog + Education
for statistical measurement of ST = i -
SOCIO-SCONOMIC
and its impacts + Digaal economy
= Creative
. : : i * Corporate innavation e—
@ Policy analysis z:' policy "”:"" strategies + Technological
= Mational innovation transiomation
Design and evaluation of impact-oriented sysiems : :mﬂ:l e + Future studies
policies for innovation-driven growth: + Open and user
theary, tooliit. empirical studes INNOVATN
* Human
Foresight * Monitoring of global trends * Priority satting PESOUICes in
X Poresight for susta c « Long-term STI Foresight = Technology road- and for S&T
ores inable econom mapping
growin, social welfare, and ndustnal e
competitiveness

]

o 4O ERENFTDIF, HIE, BOKB X7+ -394 b Th s (KK
3-2), I, R&D b4/ R—va v, AM, HE. BFIEEANA4 7 X—v 3 VBEK.
BORAHM, BORHFE, ERA /) R—v a VY AT L, EVARDEDDL ) =
2 VRS, T4 —H A b EBEHT 25503 0O RERIFRICES E YT TV,
EREMIC S ENTH L K OFEfmm 2R L. BN L b oTw 3,
BRICS 422, OECD OEEHREFICIFMRL T Y. EEKEOL 0T
—F VTN =IO BTSN L T 5,

% 3-3 HSE/ISSEK D7 #F I v 2 - Yo —F 1

@ “FORESIGHT AND STI GOVERNANCE"” ACADEMIC JOURNAL

» Published quarterly since 2007 in Russian and since 2014 in English

Indexed in: Scopus (Q1), Web of Scence (ESCI), EBSCO, SSRN, RePEc, New Jour, EconlLit, Academic Search Premier, DOAJ, EconSior,
ERIH PLUS, SHERPA RoMEQ, DRJI

TR s | Russandomcs  Soops frgen  CegrgPeise Beomeg  Posionn | o
o o) ® nu e mr kL] | mman G
)| kil h
RECH teem yaar irgadi Lagtor TR wohaded i T Q1 i Scopen
o 1%in SAT Studes W of Soence Core + Dag &
i N Cotaceon Prolist + Ecorormcs. Ecorometrion and Frarce
. u‘:—-or,anmanm DO, EconSioe, BRI v hoCal St
pamany PLUS. SHERPA RaNEQ = Sooai Scences. Devloprment
= in Economics DR + Hateicn. Probaddty and Uncertarty

Spacial issues published:

2021 - Foresight and Roadmapping Methodology, Green Economy; Entreprensurship: New Chalianges and Strategies
2020 - Strategic Management in the Concept of Dynamic Capabdites, Competitve Inteligence

2019 - Entrepreneurial Ecosystems; Impact of Technological Progress on Employment and Siills Development

hitps (foresight-journal hse nuen/



® Ik 4. [Foresightand STI Governance] & \»9 V¥ —F L& Ffo T35, 15 4FE(%
EHINCAE 8 72 M55 T, 4Tl Scopus @ Q1 & Q212 5 2D CHEH < 11, Web
of Science IZ b Uk X LT3 (X% 3-3), F 7z, Springer-nature 2> 5 10 fitLA L
DREZHRLCED, RFEFZ7 =34 McBEAT 2 R85 KMEBRT 2 TFETH 5,
Z0H5bD THEET 7 ) A0 7+ =% A4 FicowT, b9 LiHIHhED 7 + —+
AMCOoWT, ZLTH ) I YT Iy ZIcBEL 27+ —H 4 PicDOWVwTT
b5,

WigE4 ~ 7 7 %fii : iFORA
X 3-4 iFORA (Intelligent Foresight Analytics System) D%

@ INTELLIGENT FORESIGHT ANALYTICS SYsTEM IFORA” (ISSEKHSE) ©

Over 500 million documents Functional modules
Languages
Research grants  Research International  pararsy Clinical trials
it e .
* Russlan
ol b g Potenioost pers R - o
reports VAL mwmm‘ media data base
. . ! - Education and Skith + » Other Cyrillic &
Roman languages
Benchmarking

= 30,000 documents uplcaded daity et Rk Akatcomant

TN EE—
Technologies o Companies
* Compitational Linguistics and Natural Language Processing = Public agencies
* Machine Learning and Artificial inteligence m * Uinbversities
* Rewesrch contres

= Big Data Analysis and Data Mining
* Supercomputer Data Ouster Project Management

iFORA is based on a modular approach and allows combining specialized modules for SMC"‘C tasks
— in 2018, the OECD noted iIFORA" a3 » successful initiative in

the field of digitization of science (OECD Science,
Technology and innovation Outlock 2018)

In 2020, IFORA" was featured in Nature a3
MW an effective decision support tool (Nature,
2020, Vol. 583)

o KA DIIFEFITIE, RO ED -0 DIHEN A v 7 T2 fHL T3, fixd Bl
REW DX, iIFORA (Intelligent Foresight Analytics System) & FE(X3 5 4347 o A
TLTHDS, 500 HAU LoXEREETNTEY, HEFHE, v TiE, PEEE. 20
% DFBHIGLTWE, TOYATLDZ 74T v M, %, SNHEL.,
KR DR ETH 5, @R ANLTHIBEY — &2 T, RREARANCBhE S 5 &
FIFEAMEOONZAREICT 22T TR, FEML Y FReT BTG ERE L.
FRFEE DL O RDONDILROBEAFNERET L2 B TE L, Fald, &
FIEnTHORVFe—2r Y X7, THl, BUETH. BOEOA Y Y —
7. ZOMoOFEEZRAYHL TV,



X 3-5 MELAFFEAEZ (Multiplier of Search Conditions) DEERED 4 X —

D  Search conditions multiplier — one of the key tools for
processing large arrays of unstructured data

| INPUT SEARCH CONDITION: digital technologies|

Search conditions multiplier

SCIENCE: MARKETS:

over 400 additional terms TECHNOLOGY: over 500 additional terms
: K over 800 additional terms

o KREOIMENT —2MBEICHHT 200, [MKRLEOFEEZE (Multiplier of
Search Conditions) | &MEENZEELRY —LTH D (XNFE3-55M), Hlzix, 7
¥ 2 VHEHT (digital technologies) & W EHEZ 5225 &, TDY AT LTiEWS
HrRoHdZenTtE s, 2R BirehiiGicBlET 200 Lk
W, o X o, WHICHET N RS 2 & T, BRSPS EERMEICOWTE
SICHMT L. s 2 720 DIFFEICE» LT REMDI LN TE 2,

& HAIX, FLVYF, I FA, TALFA—-FEICETEIT—2%2HRAL, %
7o, BB THAZ T 27200~ 7 ufRFETALSERKFTH 5,

7+ —H% A4 b OHGH
M#% 3-6 HSE & J 2B AE 7 + — 94 M IcBR#E 3 2 Ui

_ ‘B STI Foresight at HSE: 100+ sectoral Foresight studies and technology roadmaps

International iniiatoes:

= DECD Gowerrrmert Foresght Communty

= EU Frarpwork Prograenerss

= Meetwork of globel Foreaighe Centren: MESTEP (Japae) CGEE (Bract): KESTEP (onea) TWFAC finca) CASTED plmra): WTT (Firiara) wac.

= iCorsuitaeoss. e propechs Bor lonegn chents. Firdand, LSC South Adnca, Crema, Moroooo, raa, Vieteam, ColornDia, S0 Larka, Belans, Aomarss, Uishesdostan, #ac
and alsoc

= Ireemarorad Adwisaory Board on Foresght (secing eagorts from USA Caracds. L Lapan, Forea, Brasd Acatras Sengagons. Chetd ¢80 | - senoe 2000

= DO Technology Foresght Centre

= UNESCO Chaer on Futiung Sk

ESEE &) occo wsver g GBS 111111 O coce | IR

mmm
= Byvherm bov idelligend analynis of big dats IFORA ¢ i Socurments | date beae S000S bends, wesk mgrai, wid cands
- Mwmbmmwﬁ
= Traimisgs for COmEamies. beact g
- Jomernad “Forpsight and ST Governdncs™ - Wt of Somerce il Soogns
= T Booka, B0 pagers 1 ediag jourmale (Fotee. Tectroiogesl Forecindng ) Somal Crarge, Fommagtt. Reseach Polcy. Techrovathon #2
= 4 Dok N Sprmged-Mahune * 3 mone B0 Be prisied i 2022
= Armu comferencs Foreught prd ST Policy

LA - e
oo > (=] =
:
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o FALlxF/, BlIEHEM 74— A4 PICE#ET 2T ITAMWMVMAAEITo TS
(K% 3-6 1), OECD @7 +—¥% 4 b 23 2=7 4 (OECD Government
Foresight Community) *° EU ® 7 L — 247 — 7 &7 &, EHEHA =27 F 7
e LTBboT w3, 72, NISTEP 213U w & 2R FD 7 + —5 4 b
oty b 7—=00bY, 2OXy P —2%EE LT, 2Oy T =7 O
CTHREREEZFAMRT 2 TETH S, £HAIE, HLDHED S 747 v FicH L
TavInr74 v 7 eRHELTws, FETiE. M7 7 Y AEMENTN L TR
M7+ —H A P2EMLEZ, oI, WACEEEZ -3 4 P EBEZES
(International Advisory Board on Foresight) 23&% %, 7, UNIDO 77 / =1

s 74—V A bevEx—205HY, 2021 £ 9 Hiclk UNESCO @ Chair on
Future Studies 2" 2 &% — F L 7z,

M5 3-7 w27 OESERMSREEHENLERICE T B RERAMN 7 4+ — 5 4 F Ol

‘B S&T Foresight in the national system of strategic planning in Russia

[ Sirategy ke nochosconomic |
Servelapeant

5 ———— 4

I Strptagy bodr S8 T Oevopemasd

S&T Foresight

I
E s
l Pricrity SAT armin ared cribeal techenoioges b Russis _J

‘ mﬁtMWm

s-&ﬂs&rhw- | ‘ L |

}. ', | | [ Dirricprrart srategy for macrormgom |

i
“mm"“?h“ k=3 EP““”“t;ﬁmw

o U THHITI, BIEEMI T =94 Mid & kS IcHb I nTw B D ? Rl
B 7 # =94 Mg, vy 7HEIIC L o> TEFRREEEROBEEALAERD 1 DT
Hb, vy THEINCTITERIE LI T 25l 2@ H v . S ici, e
FREL, PEEBEL, BB 7 +—9 4 FERETN S, 2, ERLZ R
BRIt A RRIEBFEHRIE . BLA R & o B <L BFERT 7 A — 3 A b
BEARD 3 DDOFEL - 74 —H A4 POERE o T, ZHICE DT r T HEH
DESEE DR ORI AHAT B & EEEMORFE S N D, 20X )i, EREAH
BIFE 7 v 277 LIRFEHEAMT 7 + — 9 A4 P ORERICKE (EDIL, IS 3FRCH
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RL_RLVTREENDIDDTH L0, AT I XL _VTHLEL DI L%To
TWwd, ERLRVORERM 7 + —F 4 i, 27 X2 =L _VvD 7 3 —H 4 Miff
FOHERE LTINS, £/, ML v d | FeRlBHFEHRIE 2 HIsF X 7 v
IILDXIBRIEEHHEDHY, 2T 7 —H 4 MFESFIHIN S (MFE 3-7),

K 3-8 77V 47— a VBRI ORSERNT 7 +—3 4 b

(R Application-driven S&T Foresight

Global trends and Scenarios of long- ) Identification
challenges of S&T term S&T of points of

development development effort’s application

- 3
External factors Alternatives ‘::r;:m
segments
e G G
h of priorities pr 15
realisation J | | and services
- o= a . - 3 -? "‘
: et it
R — l-i *, - New
R — . ~._ﬁ-‘}.£?—-_.' technological
ta il - Ao wle solutions
- | Ll s
B e RAD

L2 OREEMT 7 + = A VT TV = 2 VEREIRICH 2 (FE 3-8), Tk
. BREERA 20 T L X VIR ORPERMBHFICBE T 5 2 n — oL 72 2RRE
BXUOZa—nuix b Ly FERFFET 5, B0 REICBAT 27 ) 4% X<
o7z ko, BAZENEAM AL, HANEREZEELZY LT, BEEfToR
JRICBHT 20 F VA 2RET 5,

ZOYF Y AITHE T, dil, B - R, FEA. BT h L. BUF
RSPV RET TV =2 a VOEBELRKRA vV M E2FRET 5, TICHD
WL BRI EAFIEICE T 2 v 2T LABEE S L, b BAEREEICHE W T,
ZOEHPLEBDO DD — P~y 7HRERI N5,
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@ S&T Foresight 2030: methodology and key elements

3 Pusativng

[ S ——
FLRIT i i el i e P

® RBLERA 7 +# —F 4 Mk, e —ov - b LV Fobr. BITEORFEARATKIE D FE
fii7zz &, TEIEARERPEENDE (KFK3-9), v 7 Tld, BlAEdncBhES 2
7 2 —RlOTHl, FFEEENBEE~DRE . Huldnl o R o Tl s & %217
S>TWb, TD7®, AT IEhFEER L, ZOHFEIFIEFICECH
FINTeh, SFITTAHNOEDIC20 A Lo FEEH TV

K% 3-10 79 v FFrL vy e AH LY FoZLicBET 32490

@ Grand Challenges and Megatrends

*Customization of production and Consumpbion
*Emergence of new business modals
*Transformation of the labor market

*increasing role of knowledge-based
o -wmmmsmmmm
Bodnersily and ecogystemn /
—— # of natural and I l Populaton

Bquency g

P Causd emvironmental """'""'“'“'""""""" 'mm:mﬂnmngubm growth
dsasters ° =Smart cities and urban population growth
*Compelfon for natural resources. . “Social inequality and instabslity
*Circutiar economy Il‘-ugalrmd: «Changes in values

kil «Social innovations and digitalization of

society
*Transformations of the education system

eSS s (é)‘“‘(

sDigitalizaton of Scsence
*Technological convergence
*New industnial revolution
ﬁ:nmnwﬁ;mlmhnm el ctnew "Rapid advancement of lde sciences
gabal secu Te *E use of artificial ind
e et » et 4D bt At SAT parsdigm .N:?"'ﬂ eligence
systems. . *Nexd generabion materals
*Growth of cybersecurity concems
*Neaw energy sources. .

16
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@ VI VFF XL VYYEANPLY FIZOWTIE, 77— & _— X% EWIMICER L,
SURZS), RFEFRE. AOBELa0Z b, FrEflrgifio M, MEoZ1t,
HBEAR R 8. S EIE R THOLMEREL TWwd, 2o ki, Fihld
ez mBEICE Y Mla b, 74— A4 FOiffFEZED T3 ([KF 3-10),

FL v FokT

X 3-11 #HEWNZLR LY FEOWMT 572007 v 7L —}

Trends

Drivers and barriers

T The need o reduce anergy
intensity of production

T The demand for customized
products

1 The complexity of modemization

of exigling plants

LPoor infrastructure, lack of staff

Global trends / GLOBAL TRENDS: pattern of analysis

Global Trend NEW INDUSTRIAL REVOLUTION G¢ tq(r.J—_//J @

. Dlgllal factary (Industrial

*  Additive technologies
+  Mew materials and

Raobatics

Internet of Things, Cloud
Compuling, Big Data etc.)

nanstechnologies
STEEPV Effects Opportunities and challenges for Russia

8 — Croaticn of high-tech jobs i Modernization of existing . The deficit of modem
T = Reduction of the time spending o * production faclites ! scientific and industrial
develop and desgn new products equipmant b dewelop
E - & significam increase in the cost- 2, Optimization of and manufacture new
effectiveness of existing indusiies and new W produclion processes malenials and nano-
digital enlerprises

and the transition o enabled products

advancad manulaciuning
E - Envirenmental risks minimizasion, technologies

wWasle management
ann i

@ Ju— "L LV FESWT 2200 BNART Yy 7L —FEIRE 311 0LEs
WThd, 27, FiEEFMmOL S o, REAHANM ML vy Fic3 238 L
VIERET S, CORZRIMLVYFICEENE/NS R ILY FEREEL, 20T
NICDWTFIA4 N EELRET 5, PR, #%. BRI, BUR s X Oi{E

Blickt+ 2 STEEPV ZhE %5l L. % Dk,

j‘éo

0y 7IC e o TOS L FVEE RIE

X 3-12 FRomiGicE3 294 (IoT ofl)

@ Future markets: case of Internet of Things

Bgert Foraaht Armlyton [FFCILA) ESEK FSE)

-

=

14



FELEZMLY FIZDWTIE, 24 574 v EEKT 2, Sl 2 RES S 2
FEOMME, . RHEEEAN. RAER, e, BEZEZREL. ZhZhosy
HofRICHEER 5 22 X5 nEREAHRELRET 2,

FLY FZHEL 72 BT, ComdignfEL, YofGgAREL., Lofgi i
T2 % iR, BEEATGZRET 5, £/, iFORA Y AT L% R—RIC L7z
V=il Zo DG oBECTEROBEN E LML, FFEL T2
(M5 3-12),

TFEIE LTI/ vy =0, FEORKETHCE 7 2 —IC5 2 558 AT %,
R2727/0Y—RRAE3272—-TEDL)IfHINTVWEZDR, $7/-, &
DF77ul—PREDR I X —RHEEICE>TRIEETHI LI L E
g 2,

¥/, SEIEHOF—T LY —2KEL, 777 LT, B EZzOH
BOROEERTL -V —RDO2ERL TV,

Xz 3-13 7 A4 k5 —Fofl

@ Wild cards

i
i

Bt B L ]
S
] s pateite somtn = B p— oy iy sy B sy =
P Tem—— gt s -
rmatm o s g
ot o gy g i e
s g s bt by
L )
AR R o AR bl PR Bt B pi e o LT ot Sy
I i 2 :...—._.-..—..-nm-nm---_. i
SaSi— Sl Vmmgans of ira Ee—y S—
Lol — -+ Jperamyeateet

> Rt ot g e s 8 M bt et s el o g

" S —————.-f——
e g v n —w agms an S rerdal et g B

[ 2. PR p——— Bt

Wl s e =8 ey v T B R e 0 R e TP ——— o
- © B L S——
My e = e e
L paring Tt 1 L
B g et (G St B

e Ll

E - obmeie i, S s A e oo AP o o -
ok i, 82 —
o= et . i s
sl ﬂw—w.—::::-' "_“.":"::‘:,.:,... @ i
2018 2020 2023 030 2088 2040
Sourme risiout Formeght Anstvies, (FOMA) (ERSEX FIL ) 23
® UVi—VAFEERTIHRICE, VTALEA=FDOadbiTtTo T35, XK 3-13

X, BIRIORFEEM 7 + —3 A4 P THWEZT7A LV EA—Fofiilcth s, arlk, C
DEIRTANFI— FBREST DHERZFHET 5, 2 ZICKRELRLFTELNT
DOV RO REEDEH VT AN A= FTH B, Thld, BIEEEMT R ic B
LTEI&ERITo BRI, XV EELRTL S 2 &k,
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ko = F LVEFED T
Xz 3-14 HEfigcnds727 /0y —o L v FopE

TECHNOLOGY TRENDS INFLUENCE ON LABOUR MARKETS B
rromgroou l creran occuraTons
Eplatu, of s el oper st
G o uming roBots i B U, Rmﬂ'lﬂﬂfwh‘:ehbofn:r Software Engnesr of Unmanned Asnal
Artificaal Infefigence (inciud Wiheles
9 me_o' —— the service sector)
Artificial Intelligence ==l - Biosa Expert
et Enhancing the role of creatve taty
The Fourth Industrial = = seranes Export on Technogenic Mneral
L Revolution 3.\ Structural unempioyment dus to
e the Ncreasing demands for frw Inclustrial Intermit of Things System
% Robotics and Internet = technological and social skils w' af %
% of Things - ==
e Development of Nexible staffing
Cloud technologies e m.wmmwnﬂ’ AR
b and_Pewas-wSooal ﬂw PR hpay— Big Data Scienist
Media H Groweh of labor mobiity
a Designer of Baslogeal Systems
Syﬂ“ﬂbﬁmh' o Constansy sccebsratng
d ransformation of skils and Architect of Detributed Systems such
Development of new o— cctupabons a5 Blockchain
@ materials. .. B — I:a'r:mmndhr Meurtinteriaces Dedsgrar
Sourte aratyics TAER PIE LS Buress of Lator Sibetin B30 #ic hiae 24

@ RADTZ7H—H A4 PTIE TEROZAXNOFTEICEHT 27 +—H A4 b OBIFENEE
L7 %, A DfffgEcid, 3. B P Ly Fickowc, #GETHEs o X
ST 2 MET2dDFENH, FHT 20 ENd, HiRBTLdD
ENDEERL. TNORFHETHIGICED X S 2 RITT O %203 5, Al
DIERTIE ORE ZMES 2 D hEH 0, FHEFHIOMREIC L o THEETH 2 D0l
DEICOWTHTT 5 (XK 3-14),

& INEEF AT, HEOMELMNTT 5, DHTICY 72> Tid, iFORA ZfFH L T
5, PlzIE. RECEMICET 2RROERZINML. EOXFABL Y HEL X
NTWw3 2, EOMENRDBRE NI Z RS, BRIT, LA — P CHE ORI
Bl 27 F 722 HRT 2130, thRFEDEDTHE 7R /7 LOWETDIREICH
FHLTWw3
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TREND-MAP OF FUTURE SKILLS: EARLY WARNING FOR HR

Importance

| Caboulated n the basis of lextamising Matistios and | Dynamics
Pt BB

____________________________
Souroe irtefices Foresght Anadtdtcs (FOSA) (ERSER PEE)

0 LDRXAPEDMETHEL INTWE 2T TIEAR L, BFEORIECHE O
EDOHFTEDRAFIADBLEL INI DR L, A F, BOEDO XA F 1y 7 Rick
DE,TYVEAITAFAD LS IC, BEUNEGAE(LEDZ6T F I 3247
Z2AFXN, aRAMEHOXSICHEZRHEVRIEL TR XL, SHOAEE
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@ ANALYSIS OF S&T FRONTIERS 4 0RA

S&T frontier - the “cutting edge” of worid S5T, covers lopics related ko the first decile in terrms of signiicance over the past year
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® DIGITAL ECONOMY

Major projects Outcomes
+  Maasurmmant framewori for digital economy
Statislical measuremenl Development of high +  COVID-HE impact on digital lechnologies
of the digital econonty lechnoiogies +  Damand for digital technclogiess in cifignont sactors il 2030
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Digital maturity ol sectors Demand for digital technoiogies &

A g mwwmnmmw of rishs
and regions pioducts by sachor D andlyss aspred
+  Recommendations i peomote nation's positions in intematonal rankings rekled
Digital transformation Center for with digital economy
of companies Al devslopinanl + Mrw indicarions for digital sechnologies (.9, Al) and their plol lesting
+  Assessment of digital culiune and impact of digital tachnologies on evenytay
[ Lawnchof FORA-ergress | | Human indigitaiworid | practoes. noems and vakues
+  Poglaton demand for digital technalogy fonline sunsys of Inlirnel usens - 2000
and 2021)
o
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NATIONAL CENTRE FOR SOCIO-ECONOMIC AND S&T FORESIGHT

starts in 2022
One of the 5 strategic projects in the framework of a grant for the 10-year HSE Programme “Priority 2030"
Chellongu Envisaged outputs
Global Fanslormations, Accelerating A number of full scale Foresight studies. fom Soco-@Conam rends and sducaton
mw; EMW 2022-2024 - Monfonng of sceence fronbers

Al-based system fof long-term Foresight 08A
Matonal network of Foresight centres ot leading unhndess and resaanch centred

«  Growing uncertaintes and demand for  Fussan SAT Fofesght - 2050

futures studies Sectoral Foresight shudies for emenging markets, & g Hydrogen Energy, New Pharma, efc
Foresight studies and strategees for companies (markets, technoiogies, skilis eic )
I divide between SLE 2026-2030 - Fosenaght-an-a-Service = A growing number of Foresight studes e 9. for ntematonal clents
and SAT Foresight studies.
CRUIPOLIBON MO BT SXPEN- Dear of shills, ation of best pr
based methods do not reflect 2022-2024 - Observatory of Foresight methods. evidence-based methods, integration of big data based

complexity and dynamics of changes pregictive analytics inlo mathematcal forecasting models

+  Research and education programmes An international natwork of Foresight contres

Sollow: 2026-2030 - A complex of mocels o anahaa and fomecast of complex Systems dynamcs Natonal and
the inertia and 60 not emvisage future nemational exper pansis for key application arsas
shocks Education and training

2022-2024 - Foresight courses in HSE educalon programmes (in economics, Management, socalogy #ic.)
Trainings for teachers, researchers, business practfioners, government oficers
2026-2030 = Upscalng of education and iraining programmes ot leading Russian unhersites
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@ UNESCO Chair on Future Studies

Agreement signed: September 2021 E ]
Partners: 18 crganisations from Europe, Asia, Afnica & Latin America ;
Key planned activities:

* Methodologies - theory and methods of futures studies;
guides, practical manuals

* Research - joint projects in S&T and innovation foresight

« Short-term training = educational and training programmes on futures studies;
exchange with teachers

* Institutional development - a global trend database

* Knowledge dissemination - trend-letters on key global trends and TrendLook with
a collection of most impactful trends

unesc

UNMESCO-HSE Chair presentation scheduled for February 2022
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e © Egypt beyond COVID-19, The opportunities and challenges
Dr. Mohamed Ramadan A. Rezk
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i, ZHE., GFHEICEFsav)%oxry 7+ (Egypt Beyond Corona in Transport,
Industry, Information Technology, Education and Higher Education) | % [&f#Z#) &

21



Frlerl e « 2050 FiCm i CToOK « AL F— - BIED D742 YD (The Water-energy-
food nexus in the context of climate change and sustainability 2050) | 7z &', % { DEZF
TuY 7 PIKBMLTwS, 74— A b STI BORICBIT 25iCh L AR L T
W3, L ORFERCEFHECTT + =34 M LEHEZH5,

IV IXHICRE 7 =34 b

® AHoOFEICAZHIC, HRzy 7 M otz a2 o, Hy 7+ ADJEk
DE_DNEDTZDD T+ —H A4 oW THBIEFELLEZWL, TV FTlE, 775
FORHRD B 7 4 —H A4 PR E o> T/z, FAIZ ESTIO TfhwTH b, BlAHff
A R=v a VIEEDO ST, BEEE T =34 b G E=2 ) v IR Y,
TETT AT CHEEL TS, KHODORETIE, =7 BT 57 4+ —
A PORER BED 7 +—H A4 bOT 7Fu—F, 7+ —%4 FFZEDH], COVID-
19 OFfE L 2 COVID-19 icxi4 2 =7 b DBk, COVID-19 %z 7257 L
WARREDELEIE, =7 & COVID-19 v+ U A%z -2V 7 Foflicon
ThiilL 35,

IS MICBITFBE 7+ —F 4 FDfESR
X 3-23 V7 MICBITFBE 74— 4 FDER

| History of Foresight in Egypt
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3. Example of foresight studies -Energy

Foresighting
fora

* This project brings together Academy of Scientific Research better future
Appled to Energy in Egypt

and Technology and Nile University to develop the foresight
for Energy future in Egypt as a whole not for a specific
technology.

* 14 themes related to the future of energy in Egypt including
technology areas, socio-cultural areas, legal framework and
urban planning areas

* 200 Experts

* Methodology : Delphi and Scenario Writing
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Acndeny of Seientfic Resesrch and Teshnology
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3. Example of foresight studies -Water

*  Afuture study on Egypt’s water security and building
possible scenarios (pessimistic scenarios and optimistic
scenarios).

* 30 experts in water resources, drinking water, agriculture,

irrigation, industry, African politics, international politics,
international law, future studies, geophysics, climate

change and other related fields participated in the study.
wglanig Lol . Jas 6 olyal sl

* Methodology : Scenario Writing

e gt g S0y [EESSRTR- TPV E ]
Acadenry of Scientilic Research and Technology
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4.Challenges

F

INDIVIDUAL : CULTURE : STUDY: FUNDING AATION PRIVATE SECTORS
MOST OF THERE IS NO LACK OF FUNDING et R el
FORESIGHT ACADEMIC 10 CONDUCT READINESS OF
STUDIES WAS DEGREES OR MORE FUTURE COMPANIES TO
DONE THROUGH CURRICULA IN STUDIES (ASRT) LENSACE PYTIRE
INDIVIDUAL A DECISION UNIVERSITIES OR o

EXPERTS AND NOT
IN AN
INSTITUTIONAL
FORM,

RESEARCH CENTERS
(1-2 UNIVERSITIES)
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T.New Future Priorities Beyond COVID-19

Including Future Topics in 14 Areas
1. Education

2. Health and medicine

3. .‘\grl'cuh‘.ul\e. Food and Environment
4. Industry

5. Petroleum and mineral wealth

6. Energy

7. Water

B. Transportation

9. Urbanization

10. Space and remote sensing
11. Economy

12. Social research Ay B

13, Scientific culture e - —
14, Research Ethics e

—8)
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Green Transportation Scenario

ii#

e
Egypt has adopted a green transport policy by relying on green and environmentally el Juiiinno gai
alaslJawllivg Jaild

friendly means of transportation, such as hydrogen as a source of clean energy for
)4 P ydrogs Ry "j

aircraft, the use of electric cars, roads integrated with solar panels, and the use of solar

and wind energy in operating ships, ports and all facilities in the Suez Canal region. An
integrated program has been implemented in the replacement of vehicles The ships

that use fuel with natural gas, solar energy and hydrogen fuel. Many ships have been

replaced by new generations. The Egyptian ports have become environmentally

friendly and are equipped to receive modern ships that are environmentally friendly.

e —

Consequently, the Egyptian ports have become in the white list worldwide, and the
Suez Canal has become at the forefront of the important green marine paths in the
navigation movement. And international trade because of its low carbon footpring,

o B S

which reduces the pricing of the supply chains passing through it.
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The Fourth Industrial Revolution and Emerging Technologies
Scenario

Egypt was able to catch up with the Fourth Industrial Revolution, which
provided smart digital applications and services and achieved higher
levels of management and control in communications networks, through
the coordinated smart use of communications and information
technology along with the use of leading technologies, which include, for
example, artificial intelligence techniques and block chains And the
analysis of big darta, Internet of things technology, smart and sustainable
cities and communities, and Egypt has implemented a clear strategy
towards digital transformation, which arose the need for it after the

Corona pandemic, which started with some research initiatives such as

the Academy of Scientific Research and Technology, which achieved

successes in 2022, and the state became a clear strategy.

Acudemey of Scsntitic Ressarch and Technolofy
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7 : Foresight Activities in Thailand & APEC
Dr. Surachai Sathitkunarat
#5%# ® Dr. Surachai 13, 24 ICBWTEABRRKKFEDO—-ANTH Y, BHIE, EFRS
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Procedures for Formulating Thailand’s Post-COVID-19 Scenarios

Present the findings to the National Higher Education, Science,
Research and Innovation Policy Council for policy mplementation
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4 Possible Scenarios of Thailand’ Situation, Post-COVID-19

Risky Business
“Cliffside
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Mm  Effective control over the outbreak.
The economy exhibits the “V-Shape” recovery pattern.

Health Dimension

* Lockdown s Bfted smoothly, and
outbreak s successhully kept in
check

* People are accustomed o a new
rormal” way of life, where health
and safety concems are the norm

Social Dimension

* Digital platforms are adopted in
all Sectors

= All people can access health and
digital infrastructures equally

H. Ky Busi The economy is able to recover,

Economic Dimension

+ Government's economic

measures are efficient and
promotes steady recovery
Businesses adapt quickly, and
*economic resiiency” is formed

Education Sector

The majority of students are able
10 resume normal schooling

= Measures are present to allow

businesses 1o accept students as
nterms

but constant risks of COVID re-emergence remains.

Health Dimension

* Qutbreak remains at large and a
constant risk 10 soCkety

« Shortage of necessary health
Supplies, and Senices

s Lack of access to effective vaccine

Social Dimension

= Sockety drifts apant, people become

more soled and C!ﬂ";..‘.-'\l'lg
* Social distancing measures remain
¢ Dutbreak persists outside Thalland

caning continued risks of contagion

and outbreak, from llegal
f“"“gl'.?ﬂ“. and oursts

Economic Dimension

s Economy recovers through

corsumption of goods and services and
domestic ravel with dgital plathorms
ating s tramsaction msdhum.
Government investment promotes
Thalland towards being a food security
and haaith hub

Education Sector

= Education i implemented
through both online courses and

physical attendance alie, in
times of risk. Online courses
from abroad are introduced

Slow but Sure Effective control is exerted over the outbreak situation,

but the economy remains in decline.

Health Dimension

« Effective cure, medicines and
varcines are discovered, Curbing
the outbreak within 18 months

* People are highly mindful with
personal hygiene, thereby
reducing contagiousness of
other dueases a5 well

Social Dimension

» The burden of aconomic
hardships falls most intensely on
the poor and the vulnerable
due to dminished income
Problems such as debt
inequality. crime and mental
health ssues arise as a resull

33

Economic Dimension
Economic stimuli packages ineffective
due to implementation problerms.

Thai GDP Growth at approx. -6.7%
Estimated unemployment at & million
persons or higher.

Severe impacts on the loursm,
senvices and exporns sectors.

Education Sector

+ Education shifts 1o a Iybrid

Systemn using both onfine and
offfine channets, but there will
be some students who are left
behind in terms of online
accessibility



Recurring outbreak occurs beyond control,
Serious negative impacts on the worldwide economy and society.

COUN B TS, e

Health Dimension Economic Dimension
» Nations are nol successhu in » Thai GDP ir 20 laces more severe
keeping the outhreak situation ontraction than anticipated. and 2021
nder control. Recurring " 5 are ineft
outbreaks frequently occur - .i{.: i e '.'ill‘ '] v
without effective ¢ Lost and Stuck i Stagror
e 4

Social Dimension Education Sector
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Core Strategies for Post COVID-19

I

Leaving No One Behind

Create Open & Resilient Society

KL, TNbDLF Y FICHEIE, KA FaaFiconT 520 FIEEkIE  BOkER
HMAICREL 72,

1HFH IR, [AHoREREAELT 2] 2L, TALF—DREMRETIF A < AR
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—Fa2T—xTa)I—-bnIiHLVIRERHAT,

3HEHIE, [HEH L ANEARZHEET ] &,

4FEHIZ TREDID I ] 2 &T, BELWALB, FRCREMHUE DS BUE L 72 0
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Redesigning National Scorecard Establish and develop new sets of indicators. in order to
encompais and accommodate balanced and sustainable national development. such a3 SDGs

BCG Realization of the Bicsconomy. Clrcular economy and Gresn Economy Initiatives

Digital commerce Establish effective scosystem as foundation lor scommerce and cashless society
Reinventing Industry Emphasizing on High Value, High Productivity, Job Creation, Smart &
Appropriste Technology initistives

Agricultare ! F iy,

rry Machrery Dnptal Pt

Foodt oriirw sevvices, bood safety. bood for el rgared and P honal oo
Towtm dftusion and decluftenng of tourk? desBirafions and reverur, health Sourem, premium founse
Retall orire setaling, piricrulized retall, Contacties, barsactions, bt -based et

Local sconomy: Stremgthen the local economy (GI Craft, Local Food, Local Trade, Local Tourtum)

Future Growth Engines: Establish future driving eagines for the future, such as EEC, AL
Blockchaln economy. 56/10T /Smart economy, Creative Economy

® [ 3-34 3, PRI [GDP # A CL VW NT v RO ENZZKEEXZRS | T, %
OHNRIE, ERAaTh—Fi2&i LIET, "M Axa/ I— R0 ) —v
TRiEE DL b, TYVANAY—ARGMELT 5, FEXELFHET 2, au ok
BEZCHITORFEZENENMT 2, 2 LTHEDRED Y Y v 2T i, Al
Tuy I F—viEDEI RFEROREZ VY v EEZ D,

MF 3-35 PIZEEG [8H & ANEARZ RS 2 |

Higher Education

. High Quality of Education y © Strengthen the higher education
: Enhance the quality of the institutions. integrate online
education system. promoting _ teaching and learning into the
" universal accessibility and system, provide internship and
establish models to apprentice programs, and
accommodate future needs. promote RED and knowledge
creation for national and social
) + Skills for the Future v - V000N
. = Invest in re-shilling and up- = = Lifelong Learning
; . skilling the working-age 9 implement litelong learning
population to prepare for initiative towards realization

future challenges

® [X|F 3-35 (%, LN [HE L AWERZ RS 2] Th5, 2. &
HOBE ] [FEkoxF ), TEEFEHE] LU [HEEEE] 2E&E0H58, Zu—
PNUERTCTR S & 2 A DEFHREOHE IR v, [HEFE] 13, FEOAKLD
FLToERICL > TEHERZI L TH 3,
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Targating Poverty New Social Emergency

Eradication Wellare Scheme
'] Ty - el a0 Apgmment ahd aeband #
wilem (0 sdequately (v g oy sk andd
propie’s f data FAMIAACE Tyilenet
a5 well a5 adopling the LB for the peopis in
ariver sl banic ncome SChemal  penerpency sHUMIcNS
hap il Largelg eellaee o needed
The astosal 0 cad shoudd be 3
e-siop portal lor verlyieg o
#y i Baenabits
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Create Open & Resilient Society

® [XF 3-37 (X, PRLEME [F»NzLy ) v A %285 | O TH 5, L
DEZA =TV F—XTH—T Vv H XAV PELTWERW, ZLTALDEZH
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Zo7uyeZ i, 2FEHI»OEDONTVE, Y—Fa2TF—- 1) I —
ICOWTHBEEMZE S MG L T 5, EIREFHBRENIEA / ~— v a VBORE®
KEHRTIE. ZABE2» ) ThRfofic L Thb Yy —FaF—- 23/ 3
—FBRL TV A LW AfE ATy Y v e LT T -RIFEET L E LT.BCG
AAF/ H—FaT7—/ 7V —v -x2a)I—) ETFTAEZRIELTNE,

2 ABIFICIE, 2 I EHTIC BCG ETLVDORER LT, 24 BUFIIFR L4 DL %
ZFAN, BIFOBSKE LCTHALTWw3, 54 (2021 ). £ 4 BUFIZ BCG &
TAEREOT Y 2 v XL LTORECHT I EZE 2 TE 0 . EHAEBRN 7 + —
TLTRELTNS, #HlziX. COP19 BHED 7 + —F LD T BCG EF L %1
IBL, EARFBROFA v FELTRY EF o7, KE (2022 4) @ APEC ¥ 2
vy FCTbd, BCGETAERRY LF2FETH S, BCG id., XA »HFICH L T
KLEZWETATH B,

Yo7 -xa)i-t¥—FaF— -1a/)I-3R%R3, EM~ONEDtEH7
Tt L BhET R FIRTTE. WordriE. £ L CORENED R 5, Make -
Use * Return 28, ¥ —F 29— x2a/ I —0KETH 3,
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Master Circular Business with the Value Hill

DE STROY

S POST USE
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® NEK3-38IC/RL7zavr 7 % [ValueHill| &3, EfiloX i, [PRE-USE -
USE:POST-USE] ¢ 72> Tk Y, POST-USE THbH O TH %, HElDX L. [PRE-
USE « USE - POST-USE | #{fR& 83 Z & T, fHIMflifEz Rt s b Dick %,
INE, RADEZ ST HEZDL D DI D, (MINMEE AR, 2 Offifii % fEER &
+ 5, @Wger—vRxrHL, BREL, ML, BAAL, BRSO L, VY42
NT B, h=bld, 94 794 7A@ L T, B — v 2offifd #4423
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Circular economy development framework

Primary raw materials GHG reduction Generating economic
reduction by one-third at least 25% value at 3% of GDP
e .;ﬁ-l.' * Resource recycling * (ircular Design
* Industry symbiosis ¢  New business model
*  Wasle sorting s Sharing platform

® [MFK339F, ¥y—Fa7— - xa/I-DRKHATH S, LADHWIZ., F
B EMEHC oW TR 1/3 ZHIE. IREEREAT R ICOWTEAR L TD 25%I13 &
KiK. % L < GDP % 3% CRFNRMifEz EAH T, chickyh, EFEax
M. BEEVIRE 0. (TIERZIRT Z LIch b, T, Hi-RFEHalgad
DL o T, FHEIE, Bl iEx v v T4 - BT 4 v ORME, BHfll, 4 vt
via 7, BEOHKS, MERERETHE, INLEEFED T —F2T7— -
Ta/I-%FEHTLILIChS,
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Circular economy related measures

Framework for Implementing the Principles of the (E n
Orgarizations. Gusdelne

(Draft) Recycle plaatic acesbility standards.
(Dratt) Colorbess plastic bottle
(Deaft) EPR in electronic sector

125% OT tax deduction for retallers on comumption of
biodegradable plastics (Oct 2019 - Dec 2021)

CIT tax wave for recycie plant (Syril marufacture of sco-
friendty polymer (Byrs) and products [Syrs)

Ban 7 of wie plastic by 2022 and promote eco-

® #3401, F-F2T— T/ I BT B HEA~OHE LR DT
b5, WEIE. BROBIEE K BENBHHO A v ey T4 T TH S,
E72. KO OWE - MROBEMSIICHT 5 HERE b BEIC R 5.

ik

APECO¥ —%25—-x23/)3I—-F27/0Y— - 75—H%4 }

o L. o7y s bEAPECICHIREL TS, APECO 7By =7 P4
b [¥—*a27—-xa/)3—-F7/0Y—-T75—F4}] ThH3, Thid
ZABMOHCE®ICL S 7RI ILT, FI,. AVFAYT, F¥4=—XHl

LBE)EREFEAR Y F—ICho TR, 207ay =27 MIFICBETE >TED .
20224E 8 HIZIXFET T2 FETH 5,

e Zo7uyzsboHMI, B ARREN ZF M L. Hffim—F~y 7% T2
e F—Fag—-xa)I-HieiEMT 27201, o — " VFRELCY—T
v FERBEERT 3L, 72, APEC X v N —23, BREEEA 2 R— 3 v ol
SiphcE 2k BIEEERL WL TH D,

XZ 3-41 APEC/PPSTI & oEIEMLICE T 227030

-Ties to APEC/PPST]I Priorities-

= Ties to THAILAND Host Priorities:

= Ties to PPSTI Priorities:
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® [X|& 3-41 X, APEC/ Bk ¥— + F—3 v 7 (Policy Partnership for Science,
Technology and Innovation: PPSTS) & OEEIEALICHE T 2 0% 0130 TH L, X4
[ZIFA L LTAPEC ® PPSTS £ DDA ) %Ffo T\ 5,
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-Timeline-

Oct = Now 2021

Dec 2021 - Jan
2022

Feb 2022

Aug 2022
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{#{# : Research and Practices of Technology Foresight in Shanghai
Dr. Zhuang Jun
Dr. Zhuang (., BFEHGA 7 _R—v 2 vottRWREAiLEL2EHM e L, E#Efe
SEREgeAT (SISS) DREIFFEECTH Y, FEEA /) R—v a VITRERZHD T 5, [F
WA, BICHERA /<=2 VEEL SN 7 + =54 b e — Py THICES
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About SISS

The Shanghai Institute for Science of Science (SISS) is onc of China’s carlicst soft science rescarch institutes
established in January 1980. The Institute is focusing on fields as innovation strategies, public policies and
industrial technology foresight. Integrating rescarch and consulting, SISS is dedicated to functioning as a high-

level platform-type science, technology and innovation think tank.

;‘@‘-_ Vision .\ Core values
@ ‘-* SobWTICSS, Pragmatism, InRoVane, Soton
going towards the world based in Shanghai and ¥
China. and building a high-level prafessional
platform-type science, technology and innovation
think tank
- =
~— . Moto of the institute Research culture
-=_ studying the phonomona of nabare 1o gain koowkodgpe. sticking to demand guidance, problem guidance and
— andung the ponsrmuance and boncliteng the poople application gusdance. doing rescarch with emotion,

thought and depth

® iRl A AT (SISS) (X, 40 FRTICERZ S iz, HETHRD VY 7 + 3 A4
IV ADOWMEKETH S, v a vk, ML 2EHMNET 7y b7+ — M
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PR AR FRILAY R D B A historical review of our technology foresight | s |
BREsh Ri<HER L) +=HnH +=Em Fi—SehRiciBIRg
Foresight Start Medium-and long- The 12th Five-Year Plan Noew Round of Medium-and

M1E1BGE tarm planning TP The 13th Five-Year Plan Long -term P!armmg
4 EMHEAD mm-;g
1st Delph|2020 2 Delphi2025 3"d Del hi2030
-nﬂiaﬂun (wEa wanm e mian E”"‘" 5‘-""“" ""‘“‘“"P 4 RCHBREIL2035
b R BAIRAR EMRISESERINAE sy Goteaore e and Loag
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Technology Foresight in SISS

Vision Building Level Key Technology  Major Project  Technology
Evaluation Prioritization Proposition Roadmapping
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¥/, T2V ATV RORDZ I TH D, T, HLOHFEHEE. 5L W
ROIETH Y ML L CEELRT IR S,

B5 3-69 2035 D bl F U A THRIE L 7= RIIHY e BL2A 50l o B FE B R

R ErNE iRl SHhn
and long-lerm science and technology development goals

L E AR AR SR
Health Protection

Hetd FHie & saidaaiy

® F/oAIE. 4 oORMNGRIYEEMOMAHEL LT, #RLe. A~—F 74
T.AVFIV IV b TIRAL, ZAVTAERELZ, TNHD 4 ODHED
HIc BRI 7R S v o a VA I AA TV B,

® HiDL~ADWZEE, EDOL A DOWFRICH~TX YL L 72, FHIAREZR D
DI L 7213, SISS 13,2022 4F 4 H i<, [ Disruptive Technology and Global Harmony |
BT—RE LA/ R=va v T+ —TL%fET LD LM T 50,
FT7TAVTHoTHDAVIA Vv THoThtAhikmATELLES,

56



33. #F3EEIF—

331 BINICHEIFB7x+—HYA b 7x—H A MEBTHTEHAE

{# e : Co-creation in Foresight Processes — different approaches from European Foresight
Processes
Prof. Dr. Kerstin Cuhls

Prof. Dr. Kerstin Cuhls |3, 1992 XV 77V Vh—T 77—+ VAT L+ f ) R—¥
a VHFZERT (FhG-ISD I CREAY Ry 2 7 bt — Y ¥ — 20 5, HARYE, FEY,
BB - BEYEEMET L, Ny TATKFICT, HRICE T ZHMT7 + —3 4 b
FRTHARYEDHE LS ZHG L, 2o DHMAZARKMEICICHL T 5, 77—V RE%
X, BXINZE B4 @ EFFLA(European Forum for Forward-Looking Activities), RISE -~ A
L ~_VEAR 7 v — 7 Strategic Foresight IR 7V — T DX v N—TH B, 7z,
MM ZE 2D 5 [B] SCAR Foresight % 9/ L 72 SCAR Foresight ® 5 X v ¥ — T
bH 5, NINOHIRICE T 2BURYRoHE Y = 7 MickswT, ERAaL Y— T
Y—D7+—H% 4 FFEZRHFEL T2,

T C®IC

o Vh—H¥A4 kT HAOEEEIET > TWIHR, AHIZI—v v ~OE kN H»
LiiL7zw, 74—V A4+ 7w RIE D ANERBEEIE2 LI, HRICEWL
THI—my BN THREEID 5208, Tu v RICHBICSMT 5 &, %<
THERAEZICAD, oG5 LWwE RS, HANEHZELCCZ VAT 47
725, FERICH L TIA 2B/ 2>, BTREZAIZ v 2 LIcBLEF
DXk B,

74 =% A MITDONWT

® Th—Y A4 MCREARERED LH, FLlE, 74 —F4 P IZERLEIEHORK
Kz L CHEMRARICBEL CORRNART A R—FTHLLEZ TV, FRABRE
REfoT7 72— LtiEmz LT CeRHAIT 7o —FThHYH, 7+r—F 4 tD
70 ZADPTEDRHRICBNT O VWAWALRETALRT 7 2 —2E5C% 3%,

® 1990 FEfICFAIZHA D NISTEP ICfE4 B W= 2 L35 325, HEHATIEITAL 7
TARICESL 75 —H A4 B TbTwiz, AAZZ D TEEZ F 4 Y OEL LT
BAL B ZNRICLCT =T8I, AT Y7 - N[ - AT v 7D
DITTT7 4=V A4 F&fTo7, ZLDIIREEMORMEZIY o T3, K
AR EREICD EREZ YT X O Ik o7,

® Ti—HA4FTurvRIC AL LIS, EfllD FA T OB T +—F 4 M
BUIHAITHZ, chEEL CHEHSEPAENICRY, MANARERER>C L
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MTEL, ZLTCEREKEDLBZLICEHLERE > LIcORR S,

TIPVER—TF7— VAT L4 ) _R—= 3 AT (FhG-ISI) &7 +—% 4 b

FhG-ISI (3FEEFMFETH 5, HAIZ 7B 27 P R—=RTT7 +—H 4 MEEE1T
2 THEY, ZDI ATV MiE, FAY ORTPBUFKE. WINEES, REMRZE
BEMATHD, 7 74TV F2FEOMA BIESC 7 T AF a VITIG LT, Sk
74 —=H% A FEToTw5, FhG-ISI T, GHtR A 7 R—v a VIIREZ{T) &
Ehic, RO CRKO UM LFHIIC DG L Two, T2, 1/ ==
VAT LICEBIEAN, T/EA=3FKkALAICE o CTHEHELRBSETH S,

K% 3-70 FhG-ISIoa v vEF vy Ay X—bbedFA21=v }

* Water Resources Managenment

POLICY AND SUSTAINABILITY = Sustainability Innovation and
= Policy Dasign snd Evaluaticn AND INFRASTRUCTURE Poliy
* Regional Innovation Systems SOCIETY » Systemic Risks
* Innovation and Regulation SYSTEMS = Mability
= Renewable Energies
= Energy Policy ;
e by ENERGY POLICY AND B
= Electricity Markets and ", * Futures and Soclety
Infrastructures ENERGY MARKETS y FORESIGHT « Futures Dialogs
= Global Sustainable Energy 1 = Foresight for Strateqy
Transithons ngelupmenl

= Energy Efficiency
* Bioeconomy and » Energy Econom
Life Sciences gy ¥

st A e EMERGING . . #.._ ENERGY TECHNOLOGY  * Demand Analyses and

= Information and

System TECHNOLOGIES i ;  ANDENERGY SYSTEMS . me::::‘mm and

Srmart Grids
= Actors and Acceptance in
the Trarsformation of the
INHOVATION AND | Energy System

KNOWLEDGE ECONOMY

Communication Technologies
= industrial Technologhes

* industrial Change and
Hew Business Models
= Innovation Trends and
Enowledge Dynamics

FhG-ISI ic i3, SFIICHIYS T 2 720 a v ETF v A2V X —0Hbh, 205 b D—
D% Foresight ¥ v 2 —Th %, KL, ZLTRRICMTEXNGEE T —~< &
L72iEE 21T > CWwd, £ 2 TIRT 27 2 — % EERITHEEICE E AR, AN 758
ZRL., B4R FEwRERACT 7 + =94 b 2EHE LEIKE 2 1T-> T B,
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Xz 3-71 FhG-ISIO 7 +—H A+ - 4 7L

= Fraunhofer
i
Foresight Cycle
INSIGHT STRATEGY
II. Sense- -
Our Foresight approach and making ,s;e'}e‘-“-" .
Priorities
examples for methods and
workshop formats

ENVIRONMENTAL
SCANNING . Strategic
Intelligence

ACTION

IV. Imple-

mentation

* Horizon Scanning
= Monitoring
= Impact Analysls

* support of
implementation of
Foresight at different

L organizational levels

)

® Vi —HA MEHDOT o X 2B LZbDH, T+—F AL - F 47 0THD
(M#£ 3-71), BINTIR, 74 —HF A+ - FA 7B TTERD AN DR EH

ABELELETC7+—HA P 2FEMBLTVE, TADT+—H A4+ - 34 7 LTl
BRI AN D IHEZRYE (Insight) IV AHR, 7 74T v b ETTHRWEER
AT — 7 FNZ—=0bOHEERY AT NS,

@ ZITWHIET, FTARXV - RAFXF X v IR EDHBICKIBBEAF Yy = v 7 %17
S ZORIC, 7747 v FOECHBICN T 22T, EWAT T sense-
making”%17 9., £ Tld, 7747 v FoRRICHFT 232, KRicow
TTEFNY 720D % AICT 2 Z L BEETH 5,

@ ITNnb, 7I7AT Y FERDEIA IR ERIE A E[E L 7- L CHIEERE 21T
Yo MIBIZT 7 avThHhi, AlENEENI LT, A LRTEEZEALRTNIZ
BHRV, TTRMEESEHG INTEML CWAED 7 +—3 4 FiHEICIEx
JGRTERVWE ZATH D, YPNIREED B 57223, FhG-ISI TIZH> F{vo T
5, T2 A4 70T, SB% L TW LD E w7z Mission’ 2 Vision” Bl H 1T
QS LB TE D,

7 =% A P ~OBNMDIE

& ML _RALTIREYavEHLEDDT7+—H 4 MEHMIERIITTDRL TS, &
Ya v, BICHIERFESCA /=y a v CHETH Y, ETETHROBS
DML TWb, WObDAVYN—TOHMZIT TR, XV EKDALbD LY
OB EBAL, S DTATATRRERLATT %[0 TH2, £/, N
LRVOHEMARCTHOHRTH 2 Z L 2Bl 2 M0ERDH 5, ZD X5 RHEMEKD,
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EamTBELUC, Bl B EE T EWnSHI T EDL D B,

X 3-72 7+ —% A4 MiEEICE T 3 HEEE S0

Co-creation and Participation
high-level
//hlﬂh level \ / deusmn \\ experts

. \ ) =
% 3!5:!!‘5 G r,,n:,:e q / ot "~ paeroganeous B
e e \ but small grqups //

7 mixed \-I__ =
\_ erouws )

few
> participants

many
participants

T

‘\\ consultations /

7 citizenparticipationin

I small groups (e.g.

= —

=" _"'/ citizen participation =5

( in large groups (e.g. . Appreciative Inquiry) // I
N ___Open Space) /;-mns R
Za Fraunhufeurl
7 A =P A4 P ~OSMPALEN R R T 2 T7RICOwTiE, oW nd

60»4v&»@ﬁmﬁ®&%ﬁé&577n—%%%b XV RZIY
AT 7a—Fb5H 5, iz, SMELZ/NBICRETE2FELH Y. LHDOAN
BEMT 5 FELH 5,
AVE—2 Y b REDMDT T v + 7+ —L%ERALTHE—KDO AIC) —FF
B3ZLLTERR, EERLZVOLZOHNAZAMICT 2 2 L SEET
5o#ﬁm%<®kbﬁ%%?5a‘%%%m“ﬁ*%mﬁéﬂ%ﬁ%%éo
FhG-ISI ZHRIFED T — 2 ZINE L T 325, W3 L <. S0 Gk
RARTH B, icdh, HlziE, TA7 74T EE 2 Ofhr. EEERI> . K
INDTN—=TIC XA T4 v R A—T V7 u—X N O SRR T
ﬁéﬁ%y}i‘j’bé
SR AT =7 RN X =L DFERICBEWTEREARAZ L, 2TCOEREZZTAN
32LTHE, BMERZFHFICEBAMICIELWSEEEBEW TR0, EFL—X
—eEZDPELES TN T I LAV, ZTNLEZITANSL LT,
wamIC B 2B, AT A R EMWRT AL BEETH L, BT - BITD
NALRABRE AT, ZBTFANDZ R TELRVERIETLZ2L3H 2
B, ZZEFBRINDAR—ATOFEMTH S I L EZRHTRETH D,
72—/ T, PRIV — T RBRREE O 7D O/NEIC /v — X F ik &
GERTIEE R RA Vv AN=TIT, RKETHOFMZEHY T22LdH 55,
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CIMULACT (Citizen and Mutli-Actor Consultation on Horizon 2020) 122\ T
M# 3-73 CIMULACT %

Example 1:
CIMULACT - Citizen and Multi-Actor Consultation on Horizon 2020

L-x w 0 O
Y Fijy : o .
CIMUL ACT| = European project to identify the ideas of
- - ; European citizens
= transfer into the next Framework Programme
= workshops in every EU country

= different formats for clustering, scenario
generation and defining research areas

= reports for every country

= highly aggregated, low use

= project from 2015 - 2018

Z2 Fraunhofer

i

® EULRALTfTbivz7uy /7 b& LT CIMULACT 2% %, 2, EUD
WFFeBHF R 4 5HE (FP9) [Horizon Europe] ICWINTHRDO T A F4 7% A4 v 7
y P BZLEHME LTCEMMEINZDDTH S, VT Iy ZHIICESRLT 7 T
Avca—ay Xt = v ay TExTo7z, BHERDO%  BBEREAICTEH
INFEFE ARV, Tee R FIEFICHRES, ZLoFMRRENE TN
TWw3,

M#&E 3-74 27 A&x AT —2vav T

Clustering WS, Paris
d:5.10

I‘.'osmrq«::s;fng

26 Social Needs in 12 Clusters
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BHIOAT vy 7L LT, 4 EU IEcERL I AT -2 ay TRFERL 72,
THTIT, EE HR, ZERERFA—T v RIBETY =2 ay TICBML, #
L WiEHH A EHE (FP) ~D=— X2 5 DB - W2 L 72, 20, Hah
ETATATR2IARY YT 27— ay 72EMLE (KK 3-69), HEHE
V=2 vay 7xTIGTERVBEO R Chf#EL 7z, 22 Tld, /NS —
TC, HEZVEEET, TATATroH T 24y aveigEmliz, v
a VEROFEZECT, 127722 — 262 =—X%FEL], b, 7
b 2%k RIEX ., TOEREPBRL Vo, EHOBEOT EDET VT
L—HMEL, 74 P FR—F LoiEmfiRz, v 74 v Tclons LiicLlTtw
%o

X 3-75 CIMULACT Ym¥ 7 b 71—

k. FROM CITIZENS’ VISIONS
~ TO FUTURE EU RESEARCH AND INNOVATION AGENDA

es

26 social needs

= H

ideptified from the 179 vigions FUTUREEU © "\
[Sobjof need clustering workshop it Pas] i > . RESEARCH \ =
@ - ; _ 8 Research topics
WA o B4 policy options

/

Resulting in a catalogue of 179 visions oc! A n 48 research

produced by more than 1000 citizens PCENANOY == programme
(Misions eatologue] scenarios

Citizens and experts co-create research
programme scenarios based on the 26
social needs, grouped in 12 clusters,
and citizens' visions.

; et
Defining research topics
0 in a Pan European

conference

Discussing the 48 research Leading to
programme scenqrips enriched and C o
through an open online prioritized )\ p- (0]
consultation and through research r \ A
a serie of face to face programme CIMUI.ACT\
consultations scenarios PROJECT FLOW

Z Fraunhofer
Is!

2FRHEHDZAT v 7k, fFROWHE -4 /) _R—vavDT Vv XORFETH S,
NEHROE Y a v oRELER LT v 7RO T v 2T, = —Xicko
eya viIRLEBOBEEICEE> T Aff¥EThH 5,

COHAIT -7 v ay T (2016 FER) Tk, T ERASTRTINE ToME
ERERL, AV 7y MERE LTBMF I T 72, SINF IR ER % 5
TR R 2 &S, BRANRIEMOMHBTH 2, SEIZ,. BRI NERIC
BLATHLL, INTV—=T Tk iTo7z, HMIRSL 7wy =7 FRERELRE DS
D120V —FCTHEMEEL. 7TA T4 T72XELT v TL—ricE & ol,
ZORR, 8DV —FFu 7 L/hrFIFCEEDLNT,
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Pan-European Conference
Participants

ZZ Fraunhofer

0 INLEMALT, RORT v I THLEMINAI Y 7 7L v RICOR T2, VI —
FrEy 7MLV TERBILL. SR, vy =227 b A7 43—,
CIMULACT F— 2 DSMEF IR LTz, o7z FFa X v b 2D T, mi&E
RETV, B 7077 L2BMNEESICREL 72,

o NEMEECRHTR2OIENINAEZ23D Yy —F ey 220 EiF7, % ofth
DENE DTV T L WHSH AT E ICHEN T 2 2 L BARF I N3 R85,
MINERE XIS E Vb oAadr o7 IR LTS, EEARI & IX, KEET
BELIZET TR, okt onnrscle, ZLCHlICET W) T &
HEFFICEETH %,

FAY DA T 7EBGICEIT 23N 7 0+ 2

B 3-77 FA VA4 TR

How to organize participation for STl policy?
The example of Germany’s innovation strategy

9 | S HIGHTECH
and Reseach STR&TEG].E” 2

12 missions within 3 fields of action
addressing specific societal challenges

For its implementation and further development,
it aims at going beyond mere stakeholder involvement

+ Inter-ministerial cooperation
* Hightech Forum (Mission Board)
* Participation process

ZZ Fraunhofer
1]
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o BRI L OB TE Y S F L wokzHEfle LT, FA4 Y DflTid 47 7 HKEgIC
hrbLEYavOBK T e ARH b, A T 7 IS EATICE W CREFED
fThn s L RFC, BTEENIEE (BMBF) 23k L7z A4 727 74— F L5%ET
bETE s, " T I7EETIZ 12Dy ay (BaxatE&HE, A—7v -
A7 R=vav, VR, FAYDFEROBF )], BEOLELLHEELED).
3ODEMTEBMICFREINTV S,

X 3-78 "4 T 74 R— g VERIRIC BT 32508 7 u v 2

How to organize participation for STI policy?
The example of Germany’s innovation strategy

Seven regional dialogues

Artificial intelligence in agriculture and forestry (Osnabriick), Bio-IT innovation in the health sector (K&in), sustainable
urban mobility (Karlsruhe), sustainable circular economy (Bremerhaven), flexible careers in science (Frankfurt a. M.),
citizen participation for regional change (Lusatia), open science for society (Berlin) =* all together almast 500
participants

ey g L0
&y : " |
Federal Ministry of Education and Research, High-Tech Forum s w m |‘ 3

and the Federal State Secretary Roundtable .

= Fraunhofer

@ NoLD12DIviavirHESIZZY VYL T, HESMBOHLAY — 27
3 v T eRA BRI CTITo 72, 7 — =3, BHEICE T 2 AL ~V AT TICEBT 5
NAFXIT DA ) R—=v a3y, $ATAFTAL - FLYV T4, $—Fa2F—- T2
JI—, FHMEOH IR F ) T, WIBEHE OO TRSM, A—7 v 4T
VABRETH L, HMRB AV OO HRSMIC L 27 —27 v ay I CifimriED,
Z DFERNIAA T 7 IR OMSHCERENICA v 7y FaANF, 20X D RBEEICKE
BRI 072720, RDAT v TIOHEBo>TWhb,
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7a+—H% 4+ A YTV F: COVID-19 %D+ F Y 4+

The Process: Scenario Sprint

3.
4. Sense-making

XZ 3-79 COVID-19#% D v F U 4 o
Foresight
((:; On Demgand

Horizon Scanning: 2 background papers g

Scenario Sprint with three workshops + internal i
meetings (European Commission officers — Horizon i
Europe Network)

]

Delphi survey

BES
I:._.:-I
25 HE
=ll_!l
EEE
EE NN
EEER

EEE@DE@D @

REZEICHANTE 7+ =94 b - A7~ F (Foresight On Demand) COVID-
19 ROy FVADTuvRTIR, 7747V FThoHINEERAKRISINE
THhHY, HAT -2 a2y THHOSML TS, 2o7vY 227 b TR, K
D> COVID-19 %D >+ U A NEM 2 52 H LWl FIC Do WwWT 2040 4%
FHEFICR X 9 & L7z,

1) x54 Ry« R¥ =y

FFIFHMEA LY HE LT, TRV - Ax vy = v P, XEFE R TV, N
77T N R=N—BERR L 72,

2) ¥F>YARFY v+ (Scenario Sprint)

RICyF V) ARFPARITERT 2 F VAR TV v b &2{To 7z PICT — 7 v

sy 7EBEL, A v 7Ty R~y 2 2R WT, RIEN - BUAKE
W7z &, A DBRTH LR FELRBER I, EXEZITo 7,

ZTHh o, &I 2T, 2040 FiCmd TR A LR CRB L L E X, &K% -

RS AT L% E 23 DERBZNZNED L) ICEHL T i RE, T2

TEEMNBESR P OLRABELFFbAT Nz, DDA LIMAEDOHRD

FIHL T3,

7z, BMMNZEENOH 7274 v b7 — 2 TH 5 Horizon Europe * v b7 —7

D7 F—% 4 FEBRECHINEZERDD LW 2FHEHORGRENSMLZ, 2% D,
MMBERDZNZNDOIROEMCH A mBlR 2o 7 A2 03 B5 L Tw3,

B & IR T B4 R - REEZMET L 7,
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® Kl V—2rvay 7Tk, MRICORDB2EMEMRGT L, LIz &AL
CIMULACT B35%E&A 774 v, F0h b R4 VDAL F2EIRIEA 7 T4 v &
FVIAVTLEDY, 207y PRI RTAYIL v THotz, €T AY
—2% MURAL F—FdiEHI N, BERERICB LERk4 & 7 v 7 OBGRE »
TEEZRITV., R 2% FRO R 28/ 1275 1F 72,

B 3-80 ¥ F VATV =7 ay TOME

@
4+1 Scenarios

Workshops (online with boards):

Big tech

« participation of European

Commission officers + Horizon shapes

Europe Network Europe
* to discuss factors and alternative

paths
* to combine paths to scenarios = i
* scenarios written by FOD team : ﬁlggen

Utopia-

@ V—/r ay 7 TOEELZBLC, 420 F I AREREI N, [RuEAE
Bl o, MEEREEICKS ] Wi v FIADBRENTH S, 22 TW I EH
REEL X, S FCOBHFIREBLITRZZY, RKEAEFLAZHEAREZERT 5,
X Hicld [Bigtech BN Z T >R Y AR X H 5 | 2, [TERM~DIT L HFEE
EHTDOLI—] TH D,

@ NLIEFTRTAHNTATTHY, WINRERB L SV LKIT 4 7 hd DhH
e WwH LT, KT 4 7 FiRRELIREBLFEAELC (o — e 7 —#
72w Lwo v F U FEEML T,
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The long recession

Back to 'Normal’

Citizens want their old 'normal’ back
Nationalism

increasing disparities between member
states of the EU

CONSensus a scarcity

continued growth paradigm

wealth and consumption are highly valued
increasingly unequal society

tied economic recovery to industrial
production

worsening ‘offshored’ emissions
increase of food insecurity

Big tech shapes Europe

- Large and medium-sized companies, science spin-offs,
and start-ups rescue the European economy

- the companies are from all sectors: digital, Al, chemistry,
bio...

« European businesses have entered the global market
with innovative solutions

« Market-driven forces and libertarian views dominate

- Little attention to planetary boundaries

+ New consumption patterns emerged

+ Inequalities and widened the social divide

« High-guality vocational services provided by companies
compensate for the lack of public education provision
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Circular trials and
real-life errors

Green Utopia - New Hope

in Europe, and globally we are better prepared for the
next crisis

citizens and companies are supporting green values in a
strong societal movement

economic growth is no longer the prevailing paradigm
Europe in 2040 has a strong SME landscape

food has become an expensive trade good - 'real prices'
quality maore important than quantity - healthy diets
new digital age with digital learning and agile working
people have taken on more responsibility for their own
health

@ JFIVAFITONTIRFHELLBRAZVE, Z2Z2ICHB R T4 FREREZHWT, K
MNEEEC 7O 27 bOF—HIFIAF —THE3a ) =T LDRA Y/ N—=73,
A b=V —{EK%Z{To 72 (XF 3-81),

68



3) FAT7F7A
K 3-82 TA77AfELERVYRA—F VT

_ ;{r{' Foresight
4. DElphI Survey und Sense_maklng +£ On Demand

Delphi participants:

Imporiance

» 111 participants from EU-28
countries

¥ broad background: general,
foresight, R&I policy experts

Sense-making Workshop with EU
officers and Horizon Europe Network
to discuss:

¥ Delphi results in the light of three :
scenarios and Lo S5Mssons and potcies

* Discussion of future R&I policy in
the EU

Likelihood

o T 77 AKAKREIHAITFIE TRV, ZYUEHRO-OICLETH D, A
BIEEICZ ) A T4 72 VT, 2040 FFICHETTED > T TH A I
ECBOEEZIREH L CFALT7 74 - RF— AV FELTERL, A7 7
APAE#EITo7, WELAZERZHW T2 720, B 111 AOHEHMFIC X 2i&im
BTz, IR INZERAEBRIZ. > F VAR =) —ohicilviATh
7z

74 =% At Ok

774 VTITONTEL 7 +—% A4 MEBENIIA VY 74 VITBITL T 7259,
AV IAVvDOT = v ay FTRAVIAVER=FERHOCT kIR R ay
7 PR TEAEEALLEZLDICR S, TARTL =0T A5 4 7HEH - 3l - #%
HH LY —LvEHTAy b ETiTbiL s ERREMES LD 2, — T, S0
FE O Z &I MEL L T B R EHEETH Y, 77 ) T —v 3 v
BHECTHL, LAV -7 ay 7k, 2R70F G CCAH Yy IA4 e T T4
YONA TV R, BEWETL Y FRICITOIRETH B,
TROEG~DERIIFTETEE > TS, 74 —¥ 4 McHEHAGECHRE S
&2 DI ZREEZMS 23, v T4 vLIc X b TSI 2 A[REED H 5,
o DBAL DK I LHIARCEERDOSINE & DiFmICSM L 72 Zmwv & ATl
72 <L FREESIRCIE RS O Z &5 ik T 2 B EETH 5,
SRANCHELZDIZ, VLS DRAKRKY S =7 74T v F2EEKESG I L,
F—=TVTIVIAT A TR =0y ayT®2f7H52LThH5, BhidL vy X%
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LCRRZERZ 7o RICGLTIELWwEE S,

332 BMICHITZ7+—HYA b REKRZEBRLFIIRAFESL 12O DS INBERFRE 4

{#H : Examples of participatory futures processes to understand and shape the future
collaboratively
Ms. Tanja Schindler
Ms. Tanja Schindler (&, fEIH 2 OEFRINICIEE S 24 B2 ZE L7 2 —F
Y YRFTHY, 74—F A b, 4/ _X=vav, V—FX—v v 7 EiEL o0
TT7THULOMEEEEZRET 5, /v —>V723 I 2 =7 4 TH 5 Futures Space DAl
KETHY, RALBEDO AV N= IR ZRKRL T3, 72, RINZEARICET
LSMBORRKTHFA VICERELTET7+—F A - Tudz /b 2EEL T2,
2021 #£ 1 A2 & 1. Association of Professional Futurists DgI&E H D T\ 5,

iTC®IC

® AHWE2o07uvxs FEMGNLEV, MNEBEEPLORFEICEVITo 72
2050 fE D KHttED A+ — Y — (Stories from 2050), 2 L CH v 74 v EDH
BRI 72 3 = =7 4 (Futures Space) TiThbNTWw 3 KK % ILAIT 20 ATH
%o

Stories from 2050

® “Stories from 2050”1%, 2050 SEF2 LD A b =Y —TH b, A=V — - Y5k
DEED, TALITE, PEErOLTETCWD, HlzIEFicdbol b 2Hz270,
NCZT FRAREH 270 3 2R ICPEEZ V2, YEEIZ. FEEEZERKR L2,
BEA RS EBALZY T 27-00EFICmNRTERERY S %,

o WINEESIZ. WINZ Y —vF 4 —NICET 3IBERH Y a Yy oo
27 V) — v 7Bk (A Clean Planetforall) ] #H LT3, K7ay =7 b, R
RICEATZEARX=Y - F 774 7%%D, ZLTAIVIET 2L T, 2ovyay
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Science and Technology Foresight at HSE University: Methodologies and Practices
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HSE UNIVERSITY AT A GLANCE

Largest educational and research centre for social studies and humanities in Eastern & Central Europe

Key figures HSE in Rankings
Global Russia
Q! %&T " @S - World University Polfics & Internatonal 45 2
‘e Rankings by subject, 2021 %%
Sociology 50 1
CAMPUSES STUDENTS DEGREE Egucaton P 1
PROGRAMMES

Economics & 76 1

Economeincs
44 0 + 7_@3@- QS - Top 50 Under 50, 2020 31 1
THE Young University 57 1

EXPERTS & T_HEE. i Rankings, 2021
ANALYSTS
'I'“[ THE World University Law 85 1
2 2 5 0 28;:(7\29;2172)' subject, Social Sciences 100 1
7 3 0 0 (A‘) %“fml ShanghaiRanking's Global Methematics 76-100 1
MASSIVE OPEN RESEARCH PROJECTS INTERNATIONAL T Ranking of Academic Poitcel Scences 1012150 1
Subjects, 2021
ONLINE COURSES PER YEAR LABORATORIES jects,

PulcAmminsrsn 151200 1

ISSEK - KEY FIGURES: 20 YEARS SINCE 2002
Leading centre of excellence in STI 500+ 350+ 1 1 0+

Largest HSE research unit
- RESEARCH PROJECTS REPORTS AT INTERNATIONAL ~ WORKING PAPERS
CONFERENCES INDEXED IN SSRN

t 19 research centres 9 0 0/0 7 0 +

2 international laboratories
International Advisory Board OF PUBLICATIONS IN Q1/Q2 INTERNATIONAL
SCIENTIFIC JOURNALS BOOK CHAPTERS

= 200 staff members

o] 60+ doctorate holders + 4 new PhDs defended
(2021)

10+ invited foreign professors

60+ research assistants annually

‘FORESIGHT AND STI GOVERNANCE' JOURNAL
indexed in Web of Science and Scopus (Q1)

.1)')

HSE-SPRINGER BOOK SERIES ‘SCIENCE,
TECHNOLOGY AND INNOVATION STUDIES'
> 100 000 paid downloads

80% of young scholars (below 39 y.0.)
published in journals indexed in Scopus/ WoS
EDITING OF INTERNATIONAL JOURNALS

_ Master’s Programme
m’ “Governance of STI” — EPAS 14 scholars are editors / editorial board members at leading STI
accreditation in 2021 joumnals
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Measurement Foresight

Advanced
methodologies and tools
for statistical
measurement of
science, technology

Foresight for
sustainable
economic growth,
social welfare, and
competitiveness

Policy analysis

[ Design and \

evaluation

of impact-oriented
policies for
innovation-driven

and innovation and its
socio-economic impacts

of industries,

regions, companies

growth:
theory, toolkit,

empirical studies,
practical
recommendations

RESEARCH PRIORITIES

Digital economy

[ Statistics and \

measurement of
digital economy:
level of digital
maturity of
industries, digital
technologies

and trends in digital
transformation,

\_ policy measures J

a Measurement

Advanced methodologies and tools
for statistical measurement of STI
and its socio-economic impacts

@ Policy analysis

Design and evaluation of impact-oriented
policies for innovation-driven growth:
theory, toolkit, empirical studies

829 Foresight
&9 Foresight for sustainable economic
growth, social welfare, and industrial
competitiveness

R&D and innovation » Social impact of

Human resources for S&T  STI

Emerging technologies » Education

» Corporate innovation

STl policy evaluation
policy strategies

National innovation

systems * Regional and cluster

policies

Monitoring of global trends * Priority setting

« Technology road-
mapping

Long-term STI Foresight
Skills
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Priority
areas

+ Digital economy

+ Creative
economy

« Technological
transformation

+ Future studies

+ Open and user
innovation

« Human
resources in
and for S&T




ACADEMIC PUBLICATIONS AND INTERNATIONAL REPORTS

Academic publications International reports

M
Global Innovation Index, WIPO/
INSEAD/Cornell University

oo

OECD STI Scoreboard OECD STI Outlook

Handbook of Labor, Human
and Population
Economics, Springer 2020

The Challenges of
Technology and Economic
Catch-up in Emerging
Economies, Oxford University
Press, 2021

Encyclopedia of
R

Administration, and
Technology. IGI Global, 2021
HSE Working papers

“Science, Technology and Innovation”

Y

Handbook of Innovation
Indicators and

BRICS Innovation
Competitiveness Report

UNESCO Science Report

2010,2016, 2021
Editors: Dirk Meissner, Ozcan Saritas, Tugrul Daim ’

2018, 2021 Measurement

Indexed in SSRN; Qver a half published in intemational scientific journals 2018, 2021
116 121
Gl = Information bulletins series
77
69
55
- 45+ bulletins in 2021 (230+ in total)
22 4 series: “Science, Technology & Innovation”, “Digital Economy”,
| - “IFORA-express” (new), “Human Capital” (new)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 https://issek.hse.ru/expressinformation/

‘FORESIGHT AND STI GOVERNANCE” ACADEMIC JOURNAL

» Published quarterly since 2007 in Russian and since 2014 in English

Indexed in: Scopus (Q1), Web of Science (ESCI), EBSCO, SSRN, RePEc, New Jour, EconLit, Academic Search Premier, DOAJ, EconStor,
ERIH PLUS, SHERPA RoMEO, DRJI

Sé‘ob\;s

Q1

FORESIGHT
Launch Russian Science  Scopus English Changing the tite  Becoming Promotionin Promotionin Q1 ‘
Citation Index (archive included) version and design 0pen access Scopus, WoS Scopus
>
2007 2010 2013 2014 2015 2017 2019 20202021
RSCI five-year impact factor: 2017-2021: included in the Q1 in Scopus

Web of Science Core

+ 1%tin S&T Studies « Decision Sciences;

+ 1%tin Organisation and
Management

+ 2%in Economics

Special issues published:
2021 - Foresight and Roadmapping Methodology; Green Economy; Entrepreneurship: New Challenges and Strategies
2020 - Strategic Management in the Concept of Dynamic Capabilities; Competitive Intelligence
2019 - Entrepreneurial Ecosystems; Impact of Technological Progress on Employment and Skills Development
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Collection, ProQuest,
DOAJ, EconStor, ERIH
PLUS, SHERPA RoMEO,
DRJI

* Economics, Econometrics and Finance;
= Social Sciences;

* Social Sciences: Development;

= Statistics, Probability and Uncertainty

https://foresight-journal.hse.ru/en/



HSE - SPRINGER NATURE BOOK SERIES
“SCIENCE, TECHNOLOGY AND INNOVATION STUDIES”

Meissner D., Gokhberg L.,
Kuzminov Y., Cervantes M.,
Schwaag Serger S. (Eds.)
The Knowledge Triangle, 2021

paid downloads of books
and book chapters edited
by ISSEK staff

>100 00

Daim T., Meissner D. (Eds.)
Innovation Management
in the Intelligent World, 2020

Editors of the series:
Leonid Gokhberg
Dirk Meissner

Science,

Technology
and Innovation

Studies https://www.springer.com/series/13398

Meissner D., Gokhberg L.,
Saritas 0. (Eds.) Emerging
Technologies for Economic
Development, 2019

Gokhberg L., Meissner D.,
Sokolov A. (Eds.) Deploying
Foresight for Policy and
Strategy Makers, 2016

Books in the pipeline for 2022:
»  COVID-19 and the Society: Socio-Economic Perspectives
on the Impact, Implications and Challenges

+  21st Century Foresight: Shaping the Future of Sustainable
Social, Econemic & Environmental Development in South
Africa

+ Foresight and S&T Planning in China

Miles I. D., Saritas

0., Sokolov A. Faresight
for Science Technelogy
and Innovation, 2016

(translated into Portuguese)

Over 500 million documents Functional modules

INTELLIGENT FORESIGHT ANALYTICS SYSTEM IFORA” (ISSEK HSE)

Meissner D., Erdil E., Chataway J.
(Eds.) Innovation and the
Entrepreneurial University, 2018

Daim T., Kim J., Phan K. (Eds.)
Research and Development
Management, 2017

Gokhberg L., Shmatko N., Auriol
L. (Eds.).The Science and
Technology Labor Force: The
Value of Doctorate Holders and
Development of Professional
Careers, 2016

Meissner D., Gokhberg L., Sokolov
A. (Eds.) Technology and
Innovation Policy for the Future —
Potentials and Limits of Foresight
Studies, 2013

|
h 4

Languages
Research grants  Research International  patents  Clinical trials

* Russian
reports vacancies documents  media data base

Education and Skills
Benchmarking
and Assessme
P Analysis

= 30,000 documents uploaded daily

IR

+ Computational Linguistics and Natural Language Processing

Technologies

* Machine Learning and Artificial Intelligence

+ Big Data Analysis and Data Mining

Project Management

iFORA is based on a modular approach and allows combining specialized modules for specific tasks

+ Supercomputer Data Cluster

In 2020, iFORA® was featured in Nature as
an effective decision support tool (Nature,

2020, Vol. 583) Technology and Innovation Qutlook 2018)
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+ Other Cyrillic &
Roman languages

Clients

Companies
Public agencies
Universities

Research centres

In 2018, the OECD noted iFORA® as a successful initiative in
the field of digitization of science (OECD Science,

0



Search conditions multiplier — one of the key tools for
processing large arrays of unstructured data

| INPUT SEARCH CONDITION: digital technologies|

SCIENCE: MARKETS:

over 400 additional terms TECHNOLOGY: over 500 additional terms
over 600 additional terms ;

Genetic algorithm

\ STl Foresight at HSE: 100+ sectoral Foresight studies and technology roadmaps

; International initiatives:
OECD Government Foresight Community
«  EU Framework Programmes
Network of global Foresight Centres: NISTEP (Japan); CGEE (Brazil); KISTEP (Korea); TIFAC (India); CASTED (China); VTT (Finland) etc.
+ Consultancies and projects for foreign clients: Finland, UK, South Africa, China, Morocco, India, Vietnam, Colombia, Sri Lanka, Belarus, Armenia, Uzbekistan, etc.
and also:

«  Intemational Advisory Board on Foresight (leading experts from USA, Ganada, UK, Japan, Korea, Brail, Austria, Singapore, China etc ) — since 2010
«UNIDO Technology Foresight Centre
+UNESCO Chair on Future Studies

@))OECD wasTEP i’ﬁ

: Gy 4 Internationall
QB9 T o coee B {12 J5
—F =

The Uversty of Manehester

Methodology and infrastructure
+ System for intelligent analysis of big data iFORA (500+ min documents); data base 5000+ trends, weak signals, wild cards

« M ic models for quantitative forecasting

+ Trainings for companies; teaching in training programmes of UNIDO, Manchester University, Oxford university; Master's programme Governance of ST in English
+ Journal “Foresight and STl Governance” - Web of Science and Scopus - Q1

+ 20+ books, 100+ papers in leading journals (Futures; Technological Forecasting and Social Change; Foresight; Research Policy; Technovation etc.)

+ 4 books in Springer-Nature + 3 more to be printed in 2022

+ Annual conference Foresight and STl Policy

> B

FORESIGHT =

i i ao
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» S&T Foresight in the national system of strategic planning in Russia (1)

Straleg‘yj forlsocioectonomic

Strategic objectives and priorities of | Strategic foresight evelopmen
socioeconomic development including
S&T development Forecast of socioeconomic Strategy for S&T development
(Addresses of the President of Russia) | development |
Strategy for national security
[ Budget forecast |
. . st 11
I
© ! . 1
gl I S&T Foresight I |
= '
= ! - 1
c 1 i
.S I |
E | | Priority S&T areas and critical technologies for Russia | H
H 1
I 1
' I
— | State S&T devel t !
‘L ___________________ — S T we—— . R
| SEEREISEEESETE | Spatial development strategy
[ Sectoral priority areas and critical technologies |
s _ Development strategy for macroregions
H ]
- >
3 [ Sectoral strategies | 2
2 ] -
g ‘ ‘5 State regional programmes
@ || Programmes and Strategic research Technology =
target documents programmes for roadmaps Sectoral state @ - -
of companies technology platforms pr “ Development programmes for innovative
= regional clusters

Application-driven S&T Foresight

Global trends and Scenarios of long-
challenges of S& term S&T of points of
development development effort’s application

Perspective
market
segments

External factors Alternatives

Roadmaps
Sys tem Innovative

for priorities N
S of priorities products
realisation andsoivicon

New
technological
solutions

R&D
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Global trends affecting S&T
development

Current S&T level

Key research methods
0 Brief description O Assessment of productivity

0 Impaot assessment O Personnel

0O Threats and opportunities for Russia O Instruments, equipment, facilities

0 Key event sequences, wild cards 0 Funding

TG dala analysis

Big data analysis

Collecting relevant o
documents foresigh! stetis. 1 % patents N "™ : Statistical and patent analysis; assessing I
(moro than 22 million (oresigy amneay - P Scenario conditions for S&T | R&D sectors contribution to technoiogical |
papers, patents,  bmemeoo o 2Z00TT L — development — and economic development
analytical matenials, efc. ) -
Semantic analysis
identification of rends,

Q Scenario building (barriers, development
areas, government regulation)

new products, and O Forecasting S& T development indieators
markets i
L B H Set of analytical foresight techniques
Quantitative analysis 1 (such as STEEPV+ SWOT, Wivie), text mining
scenario building, mathematical modeling
*  Stafistical analysis " T T TT T T T -
*  Bibliometric and patent Sector-specific S&T development Area-specific S&T development
analysis forecasts

forecasts
Expert methods and

validation of results O Current state in sector Platform technologies, priority areas

01 Key development drivers and barriers Research areas

0 Windows of opportunity and threats Prospective research areas (under various
*  Interviews 0 Prospective markets and products scenarios)
= Expert panels, (with estimated growth rates)
focus groups m============ ====== T de
- Weak signals Qualitative and quaniitative analytical Improving S&T policy A"a“f‘s of 5‘[’:‘?d 58;7 de:
* Wild cards techriques, expert-based foresight priotes on he fecera, eg
*  STEEPV+ analysis 5 | S — eS|
+ Conferences, workshops, _\======= -—- O Science development prospects

Identifying necassary insitutional conditions to
PR

Q Necessary policies and regulatory
tote development of various sectors

tools (funding, eommunication,
institutional environment)

Identfying prospactiva compatencies,
and estimating demand for thern

round table discussions

Analysis of legal doeuments identifying |

16

Grand Challenges and Megatrends

=Customization of production and consumption
=Emergence of new business models
v =Transformation of the labor market
4 @:@ =Increasing role of knowledge-based
‘ =Global innovation networks and new innovation
models...

=Climate change
=Biodiversity and ecosystem

degradation 2
=Increasing frequency of natural and - [

human caused environmental
disasters ‘

-Cpmpetition for natural resources =Social inequality and instability
=Circular economy... @ Megatrends =Changes in values

Climate change and Demograph "l"d social =Social innovations and digitalization of

natural resource uﬁ transfor society

=Transformations of the education system...

it
New models of economic
development

=Population aging
=International migration growth
=Smart cities and urban population growth

=Digitalization of science

=Changing role of states =Technological convergence

=New blocks and multi-polarity

=New industrial revolution
=Growing regiona! instabilities, terrorism T ) =Rapid advancement of life sciences
and global security ! . gence of new

. context and g s&T =Evolving use of artificial intelligence
=The transformation of global governance =New electronics
systems... =Next generation materials
=Growth of cybersecurity concerns
=New energy sources...

¥
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Global Trend

Trends

Drivers and barriers

1 The need to reduce energy
intensity of production

1 The demand for customized
products

| The complexity of modemnization
of existing plants

| Poor infrastructure, lack of staff

—_——

NEW INDUSTRIAL REVOLUTION

TIMELINES OF FUTURE TRENDS

GLOBAL TRENDS: pattern of analysis

Robotics

Digital factory (Industrial
Internet of Things, Cloud
Computing, Big Data etc.)
Additive technologies
New materials and
nanotechnologies

gm@

STEEPV Effects Opportunities and challenges for Russia

S — Creation of high-tech jobs ;
T — Reduction of the time spending to N
develop and design new products
E - A significant increase in the cost- &5 Optimization of
effectiveness of existing industries and new  *= production processes
digital enterprises and the transition to

) ) I advanced manufacturing
E — Environmental risks minimization, technologies
waste management e

. Modernization of existing
production facilities

The deficit of modern
scientific and industrial
equipment to develop
and manufacture new
materials and nano-
enabled products

o Robotics -
ez Nz TN NN Naw—aw e |
- I o I r ]

Source: Intelligent Foresight Analytics (IFORA) (ISSEK HSE)

NpO 21T e | 20182019 ~ 2020 020 Nas—as | vaow—z0m |

2038 — 2039 N 2040+
s
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Source: Intelligent Foresight Analytics (iFORA) (ISSEK HSE)

IMPACT OF TECHNOLOGIES

NACE 2

Water supply; sewerage, waste management
Mining and quarrying °
Administrative and support service activities ©

Human health and social work activities

o

s
0o

-3

Information and communication
Arts, entertainment and recreation .
Professional, scientific and technical activities

00
°- 00
°

© o0 0o

Public administration and defense
Manufacturing
Education
Real estate activities
Agriculture, forestry and fishing o,
Construction 4,
Wholesale and retail trade; repair of motor vehicles
Transportation and storage

OOH.O'OO
©

o @ . Qo -
o
o
°

o
o0

Accommodation and food service activities

o

Financial and insurance activities )
Electricity, gas, steam and air conditioning supply

|
|

Domestic
robots
Flexible robots' 4
Swarm robotics'
Cloud robotics:
Customer robotics, ©
Assistive robotics
Robotic surgery
Rescue robots
Telepresence

°®
3
°
Industrial robotics, @ + o 0 © @ © - ‘o oofeo o
00

Humanoid robots @ « o ¢ o o o

Autonomous robots,
Cognitive robotics
Collaborative robotics, ©

Robotics

Source: Intelligent Foresight Analytics (IFORA) (ISSEK HSE)
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o

robots *

Agricultural robots'

St=.*rvicer0b0ts‘.o ¢ 0000 00°@ 0.0 o=

0—o0—@—o0—0-—0—

o

Social robots

Material-,
handling robots

Educational'
robots
Articulated

°

'

robots,

20

Emotional robots



‘@® TECHNOLOGY LIFE CYCLE

Grants Research articles Patents Professional
media

Artificial . . . . . . . . . . . . .
telligence

Digital currency

Internet of
Things

Machine learning s ‘ ) ) ) )

Mobile banking

RFID chip

Virtual assistants

2005 2007 2009 2011 2013 2015 2017

Source: Intelligent Foresight Analytics (iFORA) (ISSEK HSE) 21

=

2 s Alibaba has developed an artificial
intelligence model that scored better than

*  humans in a Stanford University reading

® ¢ °  and comprehension test » .

8
® oo ? ¥ 2SS 555 & L 2 +9- ¢ ®  Honda Corporation has been building an . 2
s ‘f T b 7T o & e &  ASIMO Android robot since 2000, it produces
=] £ % rehabilitation robotic equipment, robotic arms, , « o
8 " : L2 : - jEEt ?  and other devices L
] - ® o 0 o
& : - : sSEsE=E »
% i [ e : 5 2 LS . .
&D , ; . . . eeves L veg .
O s i Ps + = LS -
° g . : e o .* .
. $ L4 > 7 * et = « Uni ies
Massachusetts Institute of L3 : S . ant‘;:g_ges
i Technology conducts integrated 3 * e T centres
developments E S = * . ,
in the field of robotics EECETEERY - . o Startups

Robotics technologies

Source: Intelligent Foresight Analytics (IFORA) (ISSEK HSE) 22
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@ Wild cards

g Bl
~ e Humans are completely replaced by superintelligent machines
i e e in all production processes Probabilityof hoppoiig
humar —
(=) Zevo peodaction costs ke S Making clothes using 3D printing and —
. s biosynthetic fabrics
wlb—— (@) concumption economy :
@ ———— Medium
S s ~ = >
., S Colonisation of space begins
. (@) Virtual reaiity St " ~ @ T
Mo s Moving on to microproduction by .
R @ @pplying smart miniaturised machines ~ @ Contact with extro-terrestrial inteiligence
e § CLONING OF ANI AND PI - = Rapid development of self-restructuring, seff-
B ~—s RS AN LANTS . _ ;wmmmmsfmmmpm myu@ G st e
o () Customisable. modular S Sy Emergence of new, przmus-y‘ "5‘ Electioatcs
S ) skysa e nown infections S5 ~
R S - - ~~ ~. Most factories are located under
S~ @ Eno or ining aue o polluion of beeans ¢‘~ Mass famine. and emergence of. O o e A
~o oba ing ~ general public
o Proliferation of Hypertoop lines ~ RSy e e ol waemiag Sy
= ~ 28 inter-<peries, horizontal genefic drift
Use of bilogical weapons ~ S < 8 pecies, E
@ (=} x D ofHy N
N oF [
—-— . vaccine N
0 “ N @ il immortaiiy”
8| (3)ice sppiication Maﬁhﬂt\ @ CLooAL TRIUMEH oF’ “® todecentrali e Ubiquitous proliferation of zero-
\Zprouction technologies in ~~_ MOs 5 'waste production systems .
construction R S Mining minerals in space, and
= ~ UBIQUITOUS PROLIFERATION OF *. @ tansponing them 1o Eartn
Energy-efficient hydrogen production . @ ¢, D A . \
Radical, long-term reduction of . (E) technology COMPAC \ %
[ (#)  nydrocarbon prices N X . 8
o e b \ % zero wansport emissions
S Firstworking thermonuclear '
=1 (¢ e b REVOLUTION IN ENERGY STORAGE A (,) Accelerated application and \‘6 Q) L ———
~ P P % \(®) TechnoloGy commercialisation of superconducting | e
S ', technologies v i
) Moss malfoncon’ ) Fullwansiion to \ \
orcash registers: \ i jon ofa (¥ of more cheap and % NATURAL MEAT IS REPLACED uvvmt
D X @) teree number o sarellites \efficient rencwable cnergy sources | V5 GROWN MEAT ‘
, Ban of cryprocurrencies | | technologies H \
! 1
! i 1 ssse
2019 2020 2025 2030 2035 2040

Source: Intelligent Foresight Analytics (iFORA) (ISSEK HSE)

TECHNOLOGY TRENDS INFLUENCE ON LABOUR MARKETS

TECH GICAL TRENDS

Development of
Artificial Intelligence

Relation of wages and operational
costs from using robots in the US,
2015-2030

[ ——
RSN,
»

The Fourth Industrial
Revolution

¥y

o—

",

Robotics and Internet
of Things

XN
@
~o

® D1

Cloud technologies
and Pervasive Social
Media

Synthetic Biology

Development of new
materials...

0

v

02

‘Source: analytics ISSEK HSE, US Bureau of Labor Statistics, BCG etc.

Replacement of routine labor by
Artificial Intelligence (including
the service sector)

Enhancing the role of creative
services

Structural unemployment due to
the increasing demands for new
technological and social skills

» Development of flexible staffing

remote employment

Growth of labor mobility

Constantly accelerating
transformation of skills and
occupations

Increasing demand for
continuing education
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models, the increasing segment of
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TRANSFORMATION OF INFLUENCE ON LABOUR
MARKET EMERGING OCCUPATIONS

Software Engineer of Unmanned Aerial
Vehicles

Biosafety Expert

Expert on Technogenic Mineral
Deposits

Industrial Internet of Things System
Architect

3D Construction Designer
Big Data Scientist
Designer of Biological Systems

Architect of Distributed Systems such
as Blockchain

Neurointerfaces Designer

24



IMPACT OF TECHNOLOGIES ON OCCUPATIONS

(a case of the finance sector)

Account manager . . . J L ! 12
Accountant -+ . .. it 1 L .14
Actuary - . +- t . 1,0
Auditor -~ | . R I T I I ©
Business analyst * ° T ot 1
Call center operator * o1 * i T o 20
Credit manager 1.0
Datascientist ® *+ @ < e - e s s+ 8 + @& - - i .. 100
Debt collector -~ : t 1.1
Financial analyst * t . . . . . 4 . L 4 . 1 ! .13
HR manager * L] - e - - . 1 B T It i | . B2
Lawyer ° . . . . 1 . . . . « BN
Marketing manager *® e -+ e e R . . e 43
Personal financial advisor * N —t 1 I - 8
JS— | .. | . — . 28
Product manager ¢ T T s
Project manager T 1 IS
Riskanalyst * = ¢+ @ - . .. L .. 43
Sales mamager ‘. _ U S S S| L O [P I IV -

SYTETEE S EEf £ §E § £ £ 8 2P B oBGCEE OEOE

g8z 0 g8 § 5 z 5 E E € £ E g5 B £t £ 3 %

2® 5 259 w ES £ & s E g & E g = 2 £ £ S5 =

<t E g8 A 2§ 2 E § 3 g 10T 5§ EF 2 &8 T %

EEg = 2m 3 2% g E T £ FZ2 & E £ § £

e £ 0z F g A& E2EF ¢ 2 EE g

< ® k= S g 5 2 52 £ &
o “ g Z = Z& Z

Source: Intelligent Foresight Analytics (iFORA) (ISSEK HSE)

TREND-MAP OF FUTURE SKILLS: EARLY WARNING FOR HR

risk asagasment

IMPORTANT BUT
STAGNATING

cont managgmant skillyg |

risk maggg)
cognite skis

communicgtion skills

sociapskition
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[——
cooperagon skile
siress management syl
management Skills  ©
o RGN s
rearming
mcanion g s
s e
memogy skills coac

Importance

roscargh skills

informationprosessing
elong teggning <kitis

DRIVERS

Cost
ey management
ra:
Multidisciplinary skills

Informatign litaracy

siiis.
itivegflexibility

Digital and IT
skills

tingpleiapiteracy

-
T grayer

non-echgieal skils

T gills

Bin. e sne meddtorac
3 toracy o awisis computips sks
g
]
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i S - Eeioran =l

W . S e
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program g Skills Creatiyg kil
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NICHE erc?

AREAS ... o
e o
campatsn e

gyl SR S skt —— management
= Programming
d modeling skills skills

i
fnuniasking

curigsiiy ae  ceMPIo
madiatign skille  information managament

proplom colving strategic manggemant ckills

puslic giations

WEAK SIGNALS

¢
| Calculated on the basis of text-m
| network analysis |

Source: Intelligent Foresight Analytics (IFORA) (ISSEK HSE)

i Dynamics i
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The impact of technology on the profession
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S&T priority setting: Major steps

information
resources

Strategic and
Foresight
documents

Preparation of | Analysis of

preliminary
proposals

Key socio-economic

problems

Elaboration of
preliminary
proposals

Proposals from federal

authorities

Final lists of PAs
andCTs

Russian S&T Foresight 2

Results of S&T monitoring

Innovation I

products/services with key I

consumer properties

Interviews
with high-
level experts

Expert panels
discussions

Discussion
on expert
platforms

Critical Technologies

Approval by
federal
authorities

S&T Priority Areas

Technology roadmaps:

Technology
fields and
technologies

Expert
surveys

Interdepartmental
Working Group
(Administration of the
President, the
Government, federal
authorities, Russian
Academy of Sciences,
development institutions,
corporations, business
community, leading
research centres, and
universities)

translating for S&T Foresight into projects and investments

>y Foresight

>

Priorities

A 4

v

Challenges (objectives)

T

Products

L

Technologies

* Subject areas

- State of Russian
R&D

= Production potential

* Characteristics of
markets and
innovative products

= Support measures

R&D

La

i 2

Critical technologies

for the industry

Implementation
tools

Governmental and
corporate programmes

» Research

Technological
development -

Technology imports

Human resources,
competencies

Infrastructure

Government policies
and corporate
strategies

MONITORING AND EVALUATION

|<_
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___________________________________________________________________________________________________________________|
Roadmap. Detailed technology strategies

Nanotechnology Applications in Catalytic Petroleum Refining Processes. Hydroskimming

Scienpic ana Tecnn ol Catalyst Production Technologies Processes and Catalysts (Compounds) CATALYST MARKETS
Deveiopment

Technical & econimic
requirements
to technology chain

Import of
technologies

Prospects for global
market

o000 a5 s iz @0 w5

Dy Conatrs

u
maas g % 02w
0 n B a |

i jars aieg o os [ne | 2 s

ITRPPIM iy rapry Strategic goals
ied n ngq. wlw | s |um of manufacturers

uilding of technology chain
for product’s manufacturing and its target
(«Price vs Quality») characteristics

s Prospects for
o 2| s e o [ Russian market |8

o namo o e 3 |

o i 0w mee s e 8 |
to mme s 3 |

v

:H WR&D J L ;Vlanuf;cturing}E> Product J[> Market }

TR | DR o e T

e o P e——

29

Methods Used in Roadmapping

Alternative
Links between paths for
different elements of subject area
the Roadmap. development.
Vision of future Results

discussion

Initial R&D-
information on technology-
prospective products-
technologies markets
and products chains

Project and
research
question

identification

Desk research

Literature
review

Bibliometric
& Patent
analyses
Key
marking

Expert procedures Creative analysis

Interactive discussion

Scenario
workshops
Expert
Workshops

|_interviews Backcasting

Cross-
sSwoT pact
analysis anal
Sta
holders
mat!

panels

Y

Roadmap

30
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ANALYSIS OF S&T FRONTIERS

0RA

S&T frontier — the “cutting edge” of world S&T; covers topics related to the first decile in terms of significance over the past year

1. Mapping world science

Fields of
science

according to the
OECD dlassification

Research

areas

algorithmically

distinguished in the
structure of each

field of science

Topics 14
928

specific
technologies,
methods,
research objects,
stc

Frontiers

including 206 superfrontiers
(interdisciplinary frontiers related to
several fields or areas)

Significance in 2016-2020

2. Frontiers identification

12.4.3 Fibrosis

Hepatocellular

3. Russia's positions in world science
Frontiers: World — 973; Russia — 803

1. Mathematics

2. Computer science and. ®

3. Physical sciences
4. Chemical sciences and

5. Earth and related environmental.

6. Environmental engineering

=7
_1669

— 7

7. Biol | sciences

8. Civil engineering

9. Mechanical engineering

10. Materials engineering and
11. Energy engineering

12. Medical and health sciences

13. Agricultural and veterinary. ®

14. Social sciences

60

20

|
20 ]

|
70 |
o0 I 12.4.2. Hepatic

I fibrosi;
50 |

1244
40 i
1249 t }
30 124179 A5 :1— 12.4.5. Fatty liver
! 1248 Ei

» w1

|
10

|
00 |

00 10 20 30 40 50
Thematics Significance in 2020

12415124 47

Potential frontiers zone
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15. Humanities and the arts
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BIG DATA DRIVEN HUMAN CAPITAL STUDIES

»
:1‘ Trends Trend mapping

IMPORTANCE

WaTURE TRENDS oRvERS
R
B DAL BUshESS
FENOTE  yomeeLace TRANSFORVATON
Sane LA NTATVE

o BEESMER | e A R
. Technological landscape e coToETET
£ Technologies 2] ¢ P Ll
@® Job vacancies (current demand for professional i
5 - competencies 14000
Occupations i ) _ ) T
Impact of technologies on occupations ‘ |
JLISS Y ISV AU II ..... S (YR "W P
e Educational e Occupationsofthefuture (demand forpromising ) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
programmes competencies) e
O i iversity cur B ey SRR
- Training programmes and university curricula i ?aw sing B g
I Organizations © Rz et = e deveegert
Organizations
m Centres of ATLAS: OCCUPATIONS

competence Identification of centres of competence

or e rorone oy Cyber Fraud Specialist UX-researcher Bioeconomist

HUMAN CAPITAL MULTIDISCIPLINARY RESEARCH CENTRE [|O

2020-2024 https://ncmu.hse.ru/en/
Social Dimension of Human Potential Employment and New Skills Mankind in the Era of Technological Transformation
ISSEK research agenda Main research topics

Creative Economy
+ Creative industries
« Creative cities
« Creative employment
Mankind in the Era of Technological Transformation

+ Foresight, with a particular focus on effects
of the COVID-19 pandemic on societal development

« Digital divide and transformative effects
of digital technology

« Open and user innovation
+ Human resources for science and technology
Global Trends in Sustainable Development

+  Water-food-energy nexus and its impact
on health and quality of life

+ Database of global and national trends

117

* Global human capital trends

« Reproduction of human resources for S&T

« New occupations and skills in S&T

+ Academic mobility and international networking

« Motivation and careers patterns

«  New forms of employment and precarization in S&T
+ Postgraduate education in Russia

+ Transition from education to S&T employment

+ Policies for human resources in S&T

+ Innovation culture in the paradigm of open
innovation

« Creative employment trends
« Creative capabilities of global cities

34



DIGITAL ECONOMY

Major projects Outcomes
+  Measurement framework for digital economy
Statistical measurement Development of high +  COVID-19 impact on digital technologies
of the digital economy technologies +  Demand for digital technologies in different sectors till 2030

+ Development of digital technologies and their industry application: analytical
reviews

Digital maturity of sectors Demand for digital technologies & o ) . . ) .
and regions products by sector = N_ew d|g_na\ business n_wodels in economic sectors and analysis of risks associated
with their implementation
+ Recommendations to promote nation’s positions in international rankings related
Digital transformation Center for with digital economy
of companies Al development + New indicators for digital technologies (e.g. Al) and their pilot testing
+ Assessment of digital culture and impact of digital technologies on everyday
Launch of iFORA-express | | Human in digital world practices, norms and values
+ Population demand for digital technology (online surveys of Internet users — 2020
and 2021)

ARTIFICIAL INTELLIGENCE RESEARCH CENTRE (2021-2024)

2021: Government grant to create Al Research Centre

(competition under Artificial Intelligence federal project - 36 participants, 6 winners)
* Co-funded by businesses
* HSE Faculty of Computer Science and >20 HSE departments
« 25 projects

Frameworks for industry Industry partners

Basic research Open libraries for social sphere
partners

Methods for assessing economic, legal

* Self-supervised learning Crowdsourcing platforms \, d
« Transfer learning « Vehicle autopilot algorithms arﬁcal consequences of Al adoption an ex
Life-long Al learning Al in banking regulation + Alfor early diagnosis of cognitive and v
* Uncertainty estimation + Recommendation service speech disorders
SBER

for the automation of analytics )
in scientific and technical Al for the analysis of rare languages of the

activities - [EE AR peoples of Russia . MTS

*MFURP\ Al in practical jurisprudence
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starts in 2022

NATIONAL CENTRE FOR SOCIO-ECONOMIC AND S&T FORESIGHT

One of the 5 strategic projects in the framework of a grant for the 10-year HSE Programme “Priority 2030”

Challenges:

Global transformations, Accelerating
technology changes, Emerging
opportunities and threats

Growing uncertainties and demand for
futures studies

Methodological divide between S&E
and S&T Foresight studies;
extrapolation models and expert-
based methods do not reflect
complexity and dynamics of changes

Research and education programmes
follow

the inertia and do not envisage future
shocks

Envisaged outputs
A number of full scale Foresight studies: from socio-economic trends and education
2022-2024 - Monitoring of science frontiers
Al-based system for long-term Foresight F0RA
National network of Foresight centres at leading universities and research centres
Russian S&T Foresight — 2050
Sectoral Foresight studies for emerging markets, e.g. Hydrogen Energy, New Pharma, etc.
Foresight studies and strategies for companies (markets, technologies, skills etc.)

2026-2030 — Foresight-as-a-Service — A growing number of Foresight studies, e.qg. for international clients

Development of skills, dissemination of best practices

2022-2024 - Observatory of Foresight methods: evidence-based methods, integration of big data based
predictive analytics into mathematical forecasting models

National standard of Foresight studies

An international network of Foresight centres

2026-2030 — A complex of models for analysis and forecast of complex systems dynamics National and
international expert panels for key application areas

Education and training

2022-2024 - Foresight courses in HSE education programmes (in economics, management, sociology etc.)
Trainings for teachers, researchers, business practitioners, government officers

2026-2030 — Upscaling of education and training programmes at leading Russian universities

UNESCO Chair on Future Studies

Agreement signed: September 2021

Partners: 18 organisations from Europe, Asia, Africa & Latin America

Key planned activities:

unesco

Chair

» Methodologies — theory and methods of futures studies;
guides, practical manuals

» Research — joint projects in S&T and innovation foresight

« Short-term training — educational and training programmes on futures studies;

exchange with teachers

« Institutional development — a global trend database

+ Knowledge dissemination — trend-letters on key global trends and TrendLook with
a collection of most impactful trends

UNESCO-HSE Chair presentation scheduled for February 2022

38
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Areas for Potential Collaboration NISTEP-HSE O

- . R - Human Capital
Research mobility (internships, guest lectures, trainings, etc.) Multidisciplinary

Research Centre

Joint research:

P
T

Jomin

> A comparative study of Russian and Japanese S&T Foresight projects unesio
» Trends in human capital (Society 5.0, human enhancement, etc. ) -

Joint publications (e.g. in HSE journal and HSE-Springer-nature book series)

Global Foresight Network

UNESCO Chair activities

Engagement in HSE projects (within new initiatives) — methodology, research,

policy discussions, training, etc.

39

Thank you!

Delphimethed.

sokolov@hse.ru

http:/ /issek.hse.ru
http:/ /foresight.hse.ru
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Egypt beyond Covid-19, The opportunities and challenges

ENTIO
\,\ /I s Loroy el

Academy of Scientific
Research and
Technology

Egypt beyond Covid-19, The opportunities and
challenges

Dr. Mohamed Ramadan A. Rezk
Director of Egyptian Science, Technology and innovation Observatory (ESTIO)

Academy of Scientific Research and Technology

Lo o 0t 1 g (bt} Eusud) Awgals =
Academy of Scientific Research and Technology

Content

1.
2.
3.
4.
a.
B.
1.
8.
9.

History of foresight in Eqypt

Current foresight approach

Example of foresight studies
Challenges

Impact of Covid-19

Egypt Policy to Covid-19

New Future Priorities Beyond COVID-19
Eqypt Beyond Covid-19 Scenarios.
Suggestions to NISTEP

Lo o oSt 19 okt | S| Gk 5 LST =
Academy of Scientific Research and Technology
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|.History of Foresight in Egypt

1980-1982 2004 -2020

OECD, Inter futures
project
Developed three
scenarios for the future of
Egypt

Lo gt giSiit g (palatt Euoed) Fgslsi =
Academy of i , and Te

2.Current Foresight approach

New Entities for Foresight

ASRT (Egyptian House of Expertise in Egypt), established the Egyptian Science and
Technology Observatory (ESTIO), which focuses on STl indicators and conducting

future studies and increase awareness of Foresight.

The Council for Future Studies and Risk Management at the Academy to provide

scientific support to policy makers and decision makers at all levels, whether

scientific or executive

It consists of 15 experts in future studies and risk management from different ministries
and authorities, and it is responsible for developing many recommendations and

conducting some future studies .

Lo o) 0iSi 19 okt Euowd) TS =
Academy of i \ and Te
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2.Current Foresight approach

New Entities for Foresight

* North African Applied System Analysis Centre (NAASAC) in collaboration with
International Institute on Applied Systems Analysis (11ASA)

Development of online applied research-oriented diploma

Driving applied research collaborations on challenges relevant ro the Egyptian/North

African/Arab decision makers

Providing consultation for government as well as businesses on issues requiring systems

thinking and evidence-based decision-making expertise.

Lo o 9iSiit g (polatt i) ZgalsT =
Academy of Scientific Research and Technology

Capacity Building

* Training in foresight for research centers and Universities to increase

awareness and changing the ways of planning in future. via zoom or physically

Lo o 0t 1 g okt Eused) Zugalsi =
Academy of Scientific Research and Technalogy
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Foresight Studies

* Several initiatives for future studies have been launched in all fields such as
Energy 2030, future of water, Egypt Beyond COVID-19 ( Transportation, ICT,
industry, Education, Scientific research) , NEXUS 2050

® Several international conferences have been held in future studies

® Ascientific network for future studies has been formed

Lo o 9iSiit g (polatt i) ZgalsT =
Academy of Scientific Research and Technology

3. Example of foresight studies -Energy Forssighting

fora
® This project brings together Academy of Scientific Research better future

Applied to Energy in Egypt

and Technology and Nile University to develop the foresight
for Energy future in Egypt as a whole not for a specific
technology.

* 14 themes related to the future of energy in Egypt including
technology areas, socio-cultural areas, legal framework and 1 . &
urban planning areas

¢ 200 Experts

* Methodology: Delphi and Scenario Writing
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Disastrous Scenario:
back to darkness )\P w-L

Transformative Scenari

the sun is shining L...J;" 9‘;&?

Legal Framework

Investment in renewable energy stopped,
investors lost confidence, Disputes in energy
exploration continue. Crime is spreading
because of lack of law enforcement. Energy
theft is rampant with residential, business as
well as industrial consumers.

As corruption grows, companies are not
guaranteed being paid for energy they feed
into the network and as such stopped produc-
ing energy. With reduced production, reduced
income and sporadic maintenance, energy is
now scarce and the price is out of reach of
those not stealing it.

With no law requiring energy efficiency in
products, Egypt became dumping grounds for
low efficiency products further straining the
energy supplies, The government itself is a
terrible example with excessive energy waste
in government buildings. Industry looks for the
cheapest operation mechanisms and pollution
is consistently on the rise.

3. Example of foresight studies -Water

A future study on Egypt’s water security and building

possible scenarios (pessimistic scenarios and optimistic

scenarios).

* 30 experts in water resources, drinking water, agriculture,
irrigation, industry, African politics, international politics,
international law, future studies, geophysics, climate

change and other related fields participated in the study.

’ Weak, insecure leadership focuses on
'
'
'
'
'
1
'
'
'
'
'
'
'
'
'
'
'
1
1
'
'
'
'
'
'

Governance

avoiding public anger and meeting immedi=
ate needs rather than dealing with the
underlying sources of the problem.

There is no long term vision or consistent
direction,

Government continues to be highly central-
ized with no follow-up action.

Focus is on looking good to the people
rather than doing good.

Laws are passed but not enforced.
Corruption continues to spread.

Sense of exclusion and public anger is
growing as the problems grow and govern-
ment's ability to deal with symptoms weak=
enss.

Culture / Education

Legal Framework

Governance

No action was taken to limit population

growth, Ignorance, poverty, unemployment
are growing. Wasteful energy consumption
as well as enerav theft are acceoted social

* Methodology : Scenario Writing
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Legislation is in place to guarantee responsi-
ble energy production, transmission and
consumption including 40% renewable
energy in new residential and business
buildings with incentives for those who
exceed minimum requirement, high
standards for energy efficiency of all prod-
ucts and in manufacturing including solar
street lighting, ban on non-solar water
heaters and minimum require-

Strong confident leadership is focused on
long term welfare of the nation, clear vision,
consistent direction with regular follow-up/
monitoring of progress and clear measurable
performance indicators. A sense of inclu-
sion, trust and collective desire to work
towards a better future prevails, Corruption
is basically the rare exception with strong
control systems in place. Citizens are
engaged and empowered to implement
government plans, each in their own role, A
special body is tasked with ensuring laws on
energy producion, lransmission and
consumption are actually enforced, consis-
tently and fairly,

Culture / Education

ments on air conditioners as well as energy
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Population growth is under control freeing up

wglinlig ol ..pao Lall Juaiuo

Future of Water in Egypt: Hopes and Concerns
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4.Challenges

@R

INDIVIDUAL : CULTURE : STUDY: FUNDING : COOPERATION: PRIVATE SECTORS
P THE LACK OF A THERE IS NO LACK OF FUNDING Bt 08 : LACK OF
EORESIGHL] CULTURE OF ACADEMIC TO CONDUCT '.'\Jf';’:“*"fjf,’j:‘tl READINESS OF
STUDIES WAS e et Moozl COLLABORATION COMPANIES TO
DONETHROUGH - oo AIRRICIAA I STUDIES (ASRT) CONDUCT FUTURE
INDIVIDUAL A DECISION UNIVERSITIES OR STUDIES
EXPERIT; ::D NOT  \AKERS AND RESEARCH CENTERS
RELYING ONLY ON (1-2 UNIVERSITIES)
'NSTLE::\'AONA" DIRECT PLANNING.
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8.a. Impact of COVID-19 on Economy $

* FDIflows to the industrial sector was declined, and some investment plans were

suspended
* Adecrease in corporate revenues led to salary cuts and layoffs of some employees.
* Social distancing measures have led to an increase of e-commerce and online
shopping.
* Allocating a special budget to confront the Corona virus of 100 billion Egyptian

pounds

* Ahigh cost to provide a sufficient digital infrastructure to activate the distance

education system.
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a.a. Impact of COVID-19 on Economy $

An increase in unemployment levels due to the economic downturn

R&D Spending directed to research and clinical trials to find a drug or vaccine for
COVID-19

Allocating about 80 million Egyptian pounds from the Science and Technological
Development Fund and the Academy of Scientific Research and Technology; To
conduct advanced scientific research in the fields of medicine, pharmacy, medical

supplies, public health and information technology to meet the pandemic.

Lo o 9iSiit g (polatt i) ZgalsT =
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a.b. Impact of COVID-19 on Social

* The health system was not sufficient to fight with the pandemic.
* Jobsin the service industries are affected, including tourism

Some joint research for academics have been suspended due to the travel ban
The special and individual needs of people with disabilities are not sufficiently
when switching to online learning.

Many universities have lost many International students as a result of travel

restrictions.
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a.c. Impact of COVID-13 on STI i

* InMarch 2020, Academy of Scientific Research and Technology Launched an initiative to
implement the innovative ideas to find alternative solutions to the lack of therapeutic
and health capabilities to confront the global epidemic caused by the emerging corona

virus,

® ASRT has funded future, economic and social studies to explore the effects of the COVID-

19 on various sectors.

InJune 2020, New call related to the priorities and preparations of scientific research for
the post-Corona stage included areas of education, health, medicine, agriculture, food,

industry and energy.

* Innovation initiatives to manufacture respirators and other thermometers for the

purpose of supplying hospitals that are fighting the Corona virus.

Lo o 9iSiit g (polatt i) ZgalsT =
Academy of Scientific Research and Technology

b. Egypt Policy to Covid-19

* Governments seek to provide incentives to the private sector, such as tax breaks,

to encourage spending on research and development, following the Corona crisis

* The Egyptian Parliament has approved several legislations supporting scientific
research, including the Innovators Support Fund and the Clinical Trials and

Clinical Research Law.

* InJune 2020, the Ministry of Higher Education and Scientific Research issued a
roadmap for the new priorities and preparations of scientific research for the
post-Corona era in Egypt, which was prepared by the specific councils of the

Academy of Scientific Research.

* Launched many Foresight Studies for Egypt Beyond Covid-19
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71.New Future Priorities Beyond COVID-19

Including Future Topics in 14 Areas
1. Education

2. Health and medicine

3. Agriculture, Food and Environment
4. Industry

5. Petroleum and mineral wealth
6. Energy

7. Water

8. Transportation

9. Urbanization

10. Space and remote sensing

11. Economy

12. Social research

13. Scientific culture

14.Research Ethics

Lior o 9iSiitl g (pobadt i) Zgals] o=
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The strategy recommended 70 urgent measures:
* Activating the distance education system at various levels of education and higher education
with the possibility of merging it with the usual education system (the hybrid system).

The necessity of expanding medical education to cover the needs of the state, as Egypt suffers
from a severe shortage of doctors, as the ratio of doctors in Egypt is 0.5 per 1000 citizens, while

the global ratio is 1.5 doctors per 1000 citizens.

Investment in the field of educational technologies (the education industry).

Develop curricula in the different educational stages to develop personal skills.
Completing the laws, legislation and regulations regulating and motivating clinical trials.
Launching the Egyptian Genome Project, in order to draw a reference genetic map for the
Egyptian people.

Encouraging and forming alliances between scientific research and industry to as
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The strategy recommended 70 urgent measures:

L]

Establishment of a Center for Disease Control & Prevention (CDC).

Launching a national program to develop new strains of food, clothing and fodder crops that
are more tolerant of salinity, drought, heat, water scarcity, early maturity and disease

resistance.
Attention to the development of the manufacture of medical devices and supplies locally.
Application of energy storage technology.

Developing smart systems in the energy sector on both production and use aspects to obtain

the optimal combination, which is referred to as Integrated Resource/Use Planning.
A national biodiesel production project was adopted.

Modernization of technologies used in water treatment.

Lo o 9iSiit g (polatt i) ZgalsT =
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The strategy recommended 70 urgent measures:

The application of an intelligent transportation system to manage the movement of metro

passengers in order to achieve safe distances between passengers.

Restructuring the work environment in the public and private sectors to activate the

possibility of remote work.

Expansion of electric vehicles and the necessary charging stations for them, the use of mobile
applications to track cars, and the use of artificial intelligence to detect car malfunctions and

self-repair.

Using remote sensing technology and geographic information systems to choose the best sites

for the presence of new cities and discover the various mineral areas.

Develop the industrial sector to encourage local industrialization, especially for basic needs.
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8.Egypt Beyond Covid-19
I Scenarios.

® The Academy of Scientific Research and
Technology has launched a set of studies
aimed ar developing a future vision for
Egypt after the Corona virus in some
important sectors (Transportation - ICT-
Industry — Educartion &Higher Educarion -

Scientific research).
® More than 400 Experts
* Delphi, Scenario Writing & Future Wheels

W w w . asr t .

Egypt Beyond Covid-19 in Transportation

Indirect future effects on the transport sector

* Many jobs were lost as a result of the transportation
sector shutdown

* Use of drones

* Many companies went bankrupt

* Container shipping companies are replacing chartered
ships with much larger ships.

* Reliance of transport on the technologies of flying
robots (Drones) to move away from the human
element.

» The uses of blockchain, the Internet of things and
artificial intelligence, which requires training workers
in the field on this modern technology.

» Establishing regional warehousing centers to assist
neighboring countries in securing their own supply
chains.

¢ Wearing new roads and increasing transportation

hours
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Driving Forces

® Economicgrowth
® Population

®  Mobility as a service

® Green transport (Hydrogen, electric cars, integrated road with solar,
® Cloud technology (security, data protection, .....)

® Tourism (freedom of movement, .....)

®  Work (from home, field, ........)

® Remote activities

® Infrastructure (ICT, Building,, .......

® Geopolitics

® Resilience supply chain

® Electronic trade

® Emerging technology ( Drones, Al, Autonomous Cars, Robots, 3D printing,......)
® Global collaboration

® National political leadership

® Culture and social attitudes

Green Transportation Scenario

Egypt has adopted a green transport policy by relying on green and environmentally
friendly means Of trﬂ.nsPOrtﬂtiOn, SuCh as hydrﬂgen as a source Of CIEﬂn energy fOr
aircraft, the use of electric cars, roads integrated with solar panels, and the use of solar
and wind energy in operating ships, ports and all facilities in the Suez Canal region. An
integrated program has been implemented in the replacement of vehicles The ships
that use fuel with natural gas, solar energy and hydrogen fuel. Many ships have been
replaced by new generations. The Egyptian ports have become environmentally
friendly and are equipped to receive modern ships that are environmentally friendly.
Consequently, the Egyptian ports have become in the white list worldwide, and the
Suez Canal has become at the forefront of the important green marine paths in the
navigation movement. And international trade because of its low carbon footprint,

which reduces the pricing of the supply chains passing through it.
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Egypt Beyond Covid-19 in Education

Indirect future effects on the Education sector

* «Not suitable for digital transformation for primary school
students

* elack of interaction between teacher and student (lack of
communication)

® e Pressure on the state budget

* +Anexpected loss of investment in the education sector

® sLlack of confidence in the quality of the educational process

* eInfluence onsocial interaction among students

® Increasing pressure on parents

® elIncreasing innovation in education

® eImpactonschool activities

® +The emergence of investment opportunities and job

opportunities and new jobs

Lo o 9iSiit g (polatt i) ZgalsT =
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Driving Forces

¢ Continuing education and training

* Diversity of education systems.

* Project-based Learning

* ICT infrastructure in the educational system

Assistive visual educational aids (television or digital films or simulation films) as a means of

distance learning
¢ Uses of artificial intelligence (Al) as an aid in the educational process
* Education through gamifications

¢ Interactive VR And AR
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Al in Education Scenario

The educational curricula have been developed and integrated into the artificial intelligence

system in order to benefit from the applications of artificial intelligence in the follow-up and

control of the educational process to show the extent to which the required goals have been

achieved, the extent to which the student absorbs information and the efficiency of

performing tasks by faculty members and supervisors of the educational process.

Programming and its principles have been introduced as a basic subject at different levels in

various disciplines, as it is the future tool for dealing with and controlling things.

The Fourth Industrial Revolution and Emerging Technologies
Scenario

Egypt was able to catch up with the Fourth Industrial Revolution, which
provided smart digital applications and services and achieved higher
levels of management and control in communications networks, through
the coordinated smart use of communications and information
technology along with the use of leading technologies, which include, for
example, artificial intelligence techniques and block chains And the
analysis of big data, Internet of things technology, smart and sustainable
cities and communities, and Egypt has implemented a clear strategy
towards digital transformarion, which arose the need for it after the
Corona pandemic, which started with some research initiatives such as
the Academy of Scientific Research and Technology, which achieved

successes in 2022, and the state became a clear strategy.
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9.Suggestions to NISTEP

* More cooperation with the Academy of Scientific Research and Technology in

spreading future foresight education in Africa.
* Conducting joint studies and projects on COVID preparedness.

* NISTEP can provide more services to the Arab region in the field of future

foresight.

* Joint Publication, research between NISTEP and ASRT in many Areas.

Academy of Scientific Research and Technology
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Egyptian Science, Technology and Innovation Observatory
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Foresight Activities in Thailand & APEC

Dr.Surachai Sathitkunarat

t (APEC CTF)

ouncil (NXPO), Thailand
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Thailand Post Covid-19 Foresight

Procedures for Formulating Thailand’s Post-COVID-19 Scenarios

Examine inputs and information from a wide range of sources,
such as McKinsey, World Bank, WHO, NESDC, JSCCIB.

Conduct analysis of trends (STEEPV), drivers,
weak signals & uncertainties.

Establish a set of Foresight scenarios for
Thailand’s situation.

Formulate the core strategy initiatives and action agendas.

Present the findings to the National Higher Education, Science,
Research and Innovation Policy Council for policy implementation.
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4 Possible Scenarios of Thailand’ Situation, Post-COVID-19

Rosy Scenario
"Speegé{ |
nghway" :

Risky Business

“Cliffside

Outbreak persists,
but the economy
is able to recover.

Outbreak is controlled.
The economy recovers.

Slow but Sure
“Using
it ow Gear” | Despite outbreak being

controlled, the economy
does not recover.

Outbreak persists
while the economy
remains slumped.

Photography by: Post today, Suthee Ponchaudeekul, Autodeft, Thailandplus

Rosy Scenario Effective control over the outbreak.
The economy exhibits the “V-Shape” recovery pattern.

Health Dimension Economic Dimension
* Lockdown is lifted smoothly, and « Government's economic

outbreak is successfully kept in measures are efficient and

check. ! promotes steady recovery.

« People are accustomed to a “new
normal” way of life, where health | ]
and safety concerns are the norm. g

* Businesses adapt quickly, and
“economic resiliency” is formed.

Social Dimension Education Sector

B © The majority of students are able
to resume normal schooling.

» Measures are present to allow
businesses to accept students as
interns.

« Digital platforms are adopted in
all sectors.

+ All people can access health and
digital infrastructures equally.

138



. . The economy is able to recover,
Risky Business y

but constant risks of COVID re-emergence remains.

Health Dimension Economic Dimension

« Economy recovers through
consumption of goods and services and
domestic travel, with digital platforms
acting as transaction medium.
Government investment promotes
Thailand towards being a food security
and health hub.

+ Qutbreak remains at large and a
constant risk to society.

s Shortage of necessary health
supplies and services.

* Lack of access to effective vaccine. =

‘bf; LY frs

ifside Roe

Social Dimension Education Sector

+ Society drifts apart, people become § - Education is implemented

more isolated and distrusting. through both online courses and
+ Social distancing measures remain. physical attendance alike, in

. Outbreak pe@sts o_utSIde Thallanfj, [ pp—
causing continued risks of contagion -t —
and outbreak, from illegal '
immigrants and tourists.

Slow but Sure Effective control is exerted over the outbreak situation,
but the economy remains in decline.

Health Dimension Economic Dimension

« Effective cure, medicines and * Economic stimuli packages ineffective
vaccines are discovered, curbing due to implementation problems.
the outbreak within 18 months. * Thai GDP Growth at approx. -6.7%

Estimated unemployment at 6 million
persons or higher.

Severe impacts on the tourism,
services and exports sectors.

« People are highly mindful with
personal hygiene, thereby
reducing contagiousness of
other diseases as well.

Education Sector

d * Education shifts to a hybrid
system using bath online and

Social Dimension

+ The burden of economic
hardships falls most intensely on

the poor and the vulnerable, ' offline channels, but there will
due to diminished income. be some students who are left
Problems such as debt, behind in terms of online
inequality, crime and mental accessibility.

health issues arise as a result.
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D d Recurring outbreak occurs beyond control.
SSUERCVAIE Serious negative impacts on the worldwide economy and society.

Health Dimension Economic Dimension
« Nations are not successful in » Thai GDP in 2020 faces more severe
keeping the outbreak situation contraction than anticipated, and 2021
under control. Recurring economic stimulus are ineffective.
outbreaks frequently occur Supply chains of the manufacturing and
X . export sectors remain stagnant.
withoutt effective Businesses, especially SMEs, are forced
countermeasures. out of businesses. Over 10 million
people loses their jobs.

Social Dimension Education Sector

Small children are deprived of proper
developmental care by teachers,

-

* Inequality problem becomes more severely pronounced. corresponding to their age.

* Prolonged lockdown creates heavy economic burden on the « Lowered quality of students and
poor and vulnerable individuals, from diminished income graduates, and unemployment heightens.
and lack of access to government aid measures. + Inadequate liquidity of educational

* Crime becomes more prevalent as a result. budgets and expenditures.

Core Strategies for Post COVID-19

Put Human Security First

Reinventing Education and

Human Capital Leaving No One Behind

Create Open & Resilient Society
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Put Human Security First :
Shifting from Economy as the central priority, towards
human security as the top priority.

Health
Security Security
Ensuring adequate access E"'haﬂdfTS Aiming to provide Impr9ving skills for
to food supplies, with health capacity and sufficient energy 'work1pg-a{ge peoPle,
effective distribution and strengthening the public supplies, shifting towards investing in new jobs
appropriate prices, at the health system, pr?viding increased usage of fon: th.e future, an‘d
household, community adequate medical renewable energy, and designing new social
and national levels alike. supplies and promoting enhancing effectiveness safety nets to
health literacy to the of energy consumption. encompass independent

general public. and informal workers.

Redesigning National Scorecard: Establish and develop new sets of indicators, in order to
encompass and accommodate balanced and sustainable national development, such as SDGs.

BCG: Realization of the Bioeconomy, Circular economy and Green Economy Initiatives
Digital commerce: Establish effective ecosystem as foundation for e-commerce and cashless society

Reinventing Industry: Emphasizing on High Value, High Productivity, Job Creation, Smart &
Appropriate Technology initiatives

Agriculture: Smart Farming, Sharing Machinery, Digital Platform

Food: online services, food safety, food for health, organic and functional foods

Tourism: diffusion and de-cluttering of tourist destinations and revenue, health tourism, premium tourism
Retail: online retailing, personalized retail, contactless transactions, trust-based retail

Local economy: Strengthen the local economy (GI, Craft, Local Food, Local Trade, Local Tourism)

Future Growth Engines: Establish future driving engines for the future, such as EEC, Al,
Blockchain economy, 5G/loT/Smart economy, Creative Economy
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Reinventing Education and Human Capital :

Promoting high quality education and workforce

High Quality of Education:
Enhance the quality of the
education system, promoting
universal accessibility and
establish models to
accommodate future needs.

~

N

Skills for the Future:
Invest in re-skilling and up-
skilling the working-age
population to prepare for
future challenges.

~

Leaving No One Behind :
Address the poverty and inequality
problems in all aspects.

Higher Education:

Strengthen the higher education
institutions, integrate online
teaching and learning into the
system, provide internship and
apprentice programs, and
promote R&D and knowledge
creation for national and social
benefits.

- Lifelong Learning:

Implement lifelong learning
initiative towards realization.

]
) m
Targeting Poverty New Social Emergency
Eradication Safety Net Welfare Scheme

Reform the social welfare
system to adequately cover
people’s needs, using big data,

strengthening the poor.  as well as adopting the UBI
Transform the (universal basic income scheme)
underprivileged to the and targeting welfare as needed.
equally privileged.  The national ID card should be a
one-stop portal for verifying a
citizen’s aid benefits.

Tackle poverty at the
individual level,
empowering and

142

Augment and enhance
emergency aid and
assistance systems

for the people in
emergency situations



Create Open & Resilient Society

Open Data and Open Government :
Establish open collaboration platforms to facilitate national
development through effective utilization of society-wide knowledge.

Public Private Partnership:

Strengthen PPPs as well as social enterprises, civil society
initiatives and public volunteering programs

Crisis Response System:
Set up efficient crisis management and response systems to
Prepare for future upcoming challenges ahead

Circular Economy Technology Foresight

143



BCG Model The New Sustainable Growth Engine

Bio-Circular-Green Economy

Bloe;onomy _ Circular Circular Economy
mar\]ﬁa;LaucetuCﬁrﬁat;c;Tj erfl/?;zajeegtors Bio Loop of sustainable resource use
g economy Economy
Green
Economy

reen Economy
Environment-friendly production

17

Circular Economy

Linear economy Circular economy

Make

e Mak Ut Di: Wast
material ~ Take ake se Ispose aste Return

Use

Source: STI Whitepaper, NXPO, 2019
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Master Circular Business with the Value Hill

ADD DESTROY
VALUE L vawe

USE POST-USE

Source: Master Circular Business with the Value Hill, Sustainable Finance Lab, Circle
Economy, Nuovalente, TUDelft, Hetgroenbrein, 2016

Circular economy development framework

GHG reduction
at least 25%

Primary raw materials
reduction by one-third

Lower industry’s cost
Waste reduction
Behavioral change

Targeted = Resource recycling
Intervention .
= Industry symbiosis .
= Waste sorting .
General 5 5
intervention & CaE)aslty Cooperative RED programs
Ecosystem building platform

Source: NXPO, 2021
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ADD
VALUE

Regulations

and incentives

RETAIN
VALUE

e )

Sharing/Maintain/Prolong
N
| Repair/maintain
elise/Redistribute

rbish/Remanufac

USE POST-USE

Generating economic
value at 3% of GDP

New business
Green job

= Circular Design
New business model
Sharing platform

Market
promotion and
export

Investment
options
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Circular economy related measures

,, VOLUNTARY Framework for Implementing the Principles of the CE in
] STANDARDS Organizations- Guideline

| (Draft) Recycle plastic traceability standards
{ DRAFT REGULATION (Draft) Colorless plastic bottle
(Draft) EPR in electronic sector

DEMAND SIDE 125% CIT tax deduction for retailers on consumption of
INCENTIVE biodegradable plastics (Oct 2019 - Dec 2021)

SUPPLY SIDE CIT tax wave for recycle plant (Syrs), manufacture of eco-
INCENTI friendly polymer (8yrs) and products (Syrs)

Ban 7 types of single use plastic by 2022 and promote eco-

TARGET SETTING friendly material

-APEC PPSTI Self-Funded Project-

Project Name: Expected Project Duration:
Circular Economy Technology Oct 2021 - Aug 2022
Foresight

Proposing Economy
THAILAND

Confirmed Co-sponsors

Chile; Indonesia; Chinese
Taipei.
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-Objectives-

» To assess technological capacity and establish the
technology roadmap for the development of Circular
Economy.

 To explore the global demand and market opportunities for
the use of essential Circular Economy technology.

 To examine the direction and strategy that APEC
economies cooperate in terms of STI.

-Ties to APEC/PPSTI Priorities-

* Ties to THAILAND Host Priorities: acvancing
sustainable, balanced, and inclusive growth through the
concept of Bio-Circular-Green (BCG) Economy.

* Ties to PPSTI Priorities: the project is expected PPSTI
2022 theme and priority in the context of Bio-Circular-
Green (BCG) Economy.
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-Timeline-

BEI Key activity Outputs

Oct ~ Nov 2021 Understanding,‘the landscape of the circular Preliminary study
economy and its needs of technology.

Analyzing drivers and trends, implications, key
success factors, technology though the foresight Preliminary study
technique.

Dec 2021 - Jan
2022

Extending the preliminary circular economy
Feb 2022 technology roadmap to APEC region through a Workshop
series of workshop with experts

Aug 2022 Progress report PPSTI21 Policy recommendation

Asia-Pacific
Economic Cooperation

APEC Forasight

Thank you 00
very much

AND INNOVATION POLICY COUNCIL

Contact: Dr.Surachai Sathitkunarat

E-mail: surachai@nxpo.or.th
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Research and Practices of Technology Foresight in Shanghai

Research and Practices of
Technology Foresight in Shanghai

About SISS

The Shanghai Institute for Science of Science (SISS) is one of China’s earliest soft science research institutes
established in January 1980. The Institute is focusing on fields as innovation strategies, public policies and
industrial technology foresight. Integrating research and consulting, SISS is dedicated to functioning as a high-

level platform-type science, technology and innovation think tank.

Vision Core values

soberness, pragmatism, innovation, action

going towards the world based in Shanghai and

China, and building a high-level professional
platform-type science, technology and innovation
think tank

studying the phenomena of nature to gain knowledge. sticking to demand guidance, problem guidance and

Moto of the institute % Research culture

aiding the governance and benefiting the people application guidance, doing research with emotion,

thought and depth
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. g SHRCSHER S SHBLIORZE |

|

1st Delphi2020 2nd  Delphi2025 3rd Delphi2030 HERERRAE ]
R (S5 RiGE R A RS E BURrSMERE Strategic Roadmap 4 thi<HEFRR 2035
HETESEATRE 40 i
o EREEER SIEERBERE g coszote)  Torm Techology

EFEF<HIAIDelphi Road Map Exploration Regional Strategic Technology

uE g EAERESE Foresight 2035
BRI SETHGES (2006) ] Roadmap Ry g

SipkTs” (23l | 257 Nt ) agrp  ARIEAESEIREREERA
(2008) Co%piﬁrtive BEERE (2011/2012) SIS SRR
Foresight __ ScBEHARMSHEE
[-E 0 b sl = i (2012/2013)

Innovation radar
y

) Hoph Aie (2009) FHEFUFR NSEEREE o) i gxrain
(201012011) (2017/2018)

Technology Foresight in SISS

Vision Building Level Key Technology = Major Project  Technology
Evaluation Prioritization Proposition = Roadmapping
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[E=f33E Vision Building
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FEARGERITFEM Level Evaluation

. wie

KEBIAR1EE Key Technology Prioritization

Top 10 Tech Items in Eco and Environment
I %A% | R S5 5 S BN (6] 45 3 24 8 FH i fa)
oy -
M e i T e —
7902 W H SoREE ML+ LIRSS =
1| BHACKE A 7904 100.0% e e, —
790 e A R [
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BOO2RT TS S ':l‘-;‘sriﬂat':i‘n:f M fiisi]
3 | BRI ES AR AR 8203 94.1% i~ -~ gl ™
4| R LB AR 902 | 917 R e —
iy —
5 | B KA E SRR e fifer s Rern B R 7901 91.6% sozmmEmensnns I
|
6 | rod b KPR SRR 8003 89.5% —
T | bR S B R R H A 8001 89.3% . |
s2023 W% 3;;&&,{5!1:;.‘? TREW —_——
8 | HETAMBUEIN 13 AR R R RBRA | s004 | ss2% = SN
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Key Technology Prioritization
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Major Project Proposition
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Shanghai
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National Strategy :
Building Shanghai into a STl Hub with Global

Influence
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Building a Science and Technology Innovation
Hub with Global Influences =izessszmhmroite

Goal: Become a Global Innovation City
iR BiR: HASEReIFIETHTS

Main Tasks:

+ To build Shanghai Zhangjiang Comprehensive National Science Center

To build a batch of R&D and conversion functional platforms

To develop a batch of scientific technological innovation clusters

To promote widespread entrepreneurship and mass innovation

To set up and implement a number of significant strategic projects and foundation works

FEFS:

Eig LSk TSRS EERRF R
Eg— A SRS
BEEREEAIFERKX

RGN, BAEIER

T EFIsCE— i ARSI E AR T 42

Li852035fY =B #R shanghai 2035 Vision and Goal [ 14
AL Z ik

Humanistic City
Pa, FE. TE. HHES

Listth S4#E (2035)
SHANGHAI MASTER PLAN elERZ 15

203? FEAERE BT L Innovation City
Basically become an excellent global city in 2035 BRHS A TeIE

BRI HEEIFHC

Science and Technology Innovation

Center with Global Impact EHEeIEh
5120308, EARHRAIROBIIR UMY S i I e
Form the Core Function of Science and Technology Innovation

Innovation Center City in 2030 FeiE=m
M Hopk FHLe @ eikiHsratE
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EE;E?J 3 —Eﬁu%ﬁzmﬁ More Dynamic: An Innovation City m

EBSRtEREFHRREE, RORIERSKIIEFEIEAT "—H—i8" BisiHERE
A, HEREESREE DK== AR, EFEREELHENARREIEP O,

A

AN A-

4 | —
w w

A—
-
|~

A_
-
-of

TTEREENREG Do ORI

- " Optimize service capability Promote creation of sound
Im%ﬁfﬂfiuﬁnﬂgtgr?gﬁfs i ERIRA I b ie T of city transportation employment and business start-
P Seek steady rise in status up environment

global city

as a gateway city

Egﬁt] —EA&ZM More Attractive: A Humanistic City “

AR AEERIETE, ADSENS TR @ HEsTRANS HEHREEE
S, HEEOT B R e
X, Eﬁﬁjﬂg;nﬁﬁ':' HEEEEU\E;:F;\:E%E' diversification and inclusiveness
FE AR S IRIER, BRI AT,

@ wrRiEEEGEET

Conserve unique historical heritage

Build a 15-minute community living circle of

Q) sEsenR@RsNR

Create featured urban-rural landscapes

Q s=nwrEsE
Cultivate an inclusive culture milieu

TR
(<] #Hepph FRLe @ i aaane
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Eﬁﬁ#ﬁﬁ& —EE@ZW More Sustainable: An Eco-City n

ENERSETUAENERRRGRIRERN, D88 TE20355 FRIER IAEER
TERIREAFIEIMER ST, FEN = AR A TS e, oS IRERRE AT
ZE. K. EERETT.

Q = |

HRESIEZRTRTRRYS EEFEANNESHE - BRUFENRELAESE ERiEEsSnESReEn
Proactively respond to Create a green and open Establish a sound and Achieve stable and
climate change eco-network comprehensive efficient comprehensive
environmental regulation disaster prevention

system capability

fitHRERE= F, LEhRheERn LerRtsimRtitt

Under the Background of New Scientific and Technological Revolution, the Challenge of
Shanghai's Scientific and Technological Innovation brought by SHANGHAI MASTER

PLAN 2017-2035
ég%ﬁggggﬁégmmﬁﬂﬁ’ BRS The consEtmctroFl of science and technology :

: . : J innovation center has put forward new
Mutual constraints between population size and city requirements for urban science and technology
size urgently require rational allocation of strategic

innovation ability, industrial spatial layout, industrial
resources for urban development. v, P GO

BT T RN transformation and upgrading.

e T : ER “—H—18" . KoA—UERERRE
%ﬁﬂ%ﬁ?ﬁfﬁ;ﬁomeneck Hgm%—':%': mﬁrﬂmt?ﬁ?ﬁwﬁg
restricting urban development and building a ggﬁgﬁ‘a‘ﬁz R, ZHuls, EE. g9

more efficient comprehensive transportation . o’
system Under the strategic background of the "one belt and
one way" integration and the Yangtze River Delta

ﬁﬂﬁ&ﬁﬁﬁ@&%ﬁﬂ%ﬁﬂﬁjﬁﬁ&;ﬁﬂh integration high quality development, the urban
Sustainable tightening of resources and environmen spatial structure needs to optimize the urban and
brings about the problem of urban sustainable rural system, and form the structure of "networking,
development multi center, cluster type and intensive type”.

iR MRARREER S RNEF S E

=EvA
The impact of rapid iteration of technology on economy & ﬁﬁ%ﬁ@ﬂ'f; mi:}\)\?f tb=ERE, BHEE
and society under the new scientific and technological Bgmﬂﬂﬁﬂh* Ei._:,. .
revolution With the aging of cities and the low proportion of
high-level talents, the soft environment of urban
18 @ Hopk EHAe @ 1R A AR development still needs to be improved.
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S A TR SR E3

Preliminary Progress of Foresight Research under the New Situation

- &
" BRI ROz | SRS
Holistic ARG Systematic { Ll A Optimal
Foresight selection allocatiop
« BHE53IK AR - REES S + BEthiHIRHE R R (2021-2035) KRHEH
+ Multi-party participation and » Comprehensive analysis of reports 5: bR ERNESSHHR
seeking " insights” . SRBTEEIEEES « Strategic Research on Shanghai's
« EIEARRERTFM + Science and technology source points Medium-and Long-Term Science and
« Rregional technology level of global cities Technology Development Plan (2021-
Svaliation . SRR RS 2035): Key Directions of Shanghai's
+ Multi-data automatic grabbing and Medium-and Long-Term Science and
analysis Technology Development
B #oph BREe @ 4R

HERATIRE ARSI Process Design 20 [}
iAW Insight #aIEAPE Initial Technology Library
AR S . SIREEER: ERIERRES. BRE | |- SBRABGHOUEGICIhaEE
sk Bl EERISIRSIECEAR SRR
Technical selection preparation | © SHNEES: RRER, WHEHMES | | - RESTHERSHE
BREFES x SUERGT MR - RBF BARSEEARE
He ;5* * MAERRE Four Special topic group “X'flE X field
L o Ak, wmEst. SMESUEAR « FhRE. JEHEOM,. @l seER. iR
Key technology list . BAUHEESE WSEEREE fb. HERIER, LIRIPRS S
: o « IFEIEE: YRR, HFEs% - LBiFESRAE, BSBSTREAHEREER
HxSREE X . EIRE: SRR, s
EEFEFE Importance survey Eﬁﬁzﬁlﬂ# Depth questionnaire
EES5IEN - BHERESS EFEEEESRSEARRHTOP 208
= « =R BARRREDS
Investigation and evaluation - ERMEIER: EXIAENERE, ZEEWN
R EER + BRiEElES Eﬁ PR USRS, SRR
AN ..
SiTazaa 145> 51%= Building scenarios and scenes
E'“‘{E”E‘y - EFSEEERERESSEERTOP 20ESEARRRERNE
_Recommendations « BRUBIER: EXIAENERE, ZIETWIER. FRbeIEEHIE. SEERIEHAUIAA. ...
BEEE x (REART + RESH)
Hoph FHAr swleMW#JEkﬁ&ﬁ
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R £BEHE Insight: Global technology trends 21 .

BRI ITHR Typical city
’gtﬁyi #%I=Z#F Planning name S E#F Vision

H#)  One NYC(2040): —MEAMAENAL SAADRIgN "BHERE, ATFFE, TiFERENED, EOhSRanteEtimh | & NEEESIHED FHASET
EWENFERIERR BERRNETEEES —RABNEN; BSAREFEER EANMLEERE; SERFYRCO; B/ AR
M; BESHKAEE

BIRE OIS KA ——20302/R 400k ERRAEERI—MEREENERET. Sl RS iR

alt &35 - 20308dtHE Bie—MEFEKRE. BEAN, mEEE SRR BRoamsit
Bl ER AR, FRANCIEREI ENERNS, SR EERRERITE, AR SRR,
FHESETARIIER

BR  2ERSERTED - 20308RHE LIARE, EREsenseErmEh. SEEmmseiaEn ikt

HHAHE LEAHIED040IG KA R A REAEARNET, FTTEEI. AT, SEEIEMET. RS ARSEENTE. FEERNHE. FRIENERENED

EBIRTUSRARENES, B TR ERNRS HAERARNESNE, SEIEBREEANFUEBRES, BAEE: EEEs, $i—

BR  BRARCHERES)—2020ABRRH | RS RIR: B, B A EST. SEAEEEINGE; RARRKEE BN, BT
IEREENTEERED, SR IMERNET, oF: ISMEEEEHE, EREAITULEr, BASSIEASFIRANTEE, RS
BIEAERETMERBLHO. RS, SRREIRPONN, H—EE R AR RNEHT eI R %
BAERRS AN EEEK, BEENBELE. BEERIETMBEN. ERTERIETE, TNFELRE, SEEMRNEHRINE, TiE—
A ERELFS, HEATSEEE
HEEF=FEEZINEIEE, aF: NERERRERERUNE, RSIEEESIEFTIL, SEIBnSERARS, BrHRHREmERT;
TERES, HETERREEHN, EEATRRkE

b 16522035 BSEG—RNMEHEHEZE SEREmALERATL. e, ERZEEFL. R

B8  Ei§2035: slifeEkigh EEERBEAS ARG, Az 5205, BEEHREMANEE VI ERASTS

g PRAER G t——20308RIMEHE AR
€5k 2036 KfCH= MR REEERRHILI
&  Fi#2030: UNEGEHS

BE  ABR2056: 3B IRERALHE

EERE MEiRD—2030E =T

éﬁkiﬁtﬂiﬂﬁj,%%ﬁﬁ: Visions of mega cities around the world m
2021 2030

#H%4 New York

EBR: —MEARAESHEE ER: BE2IMENSFREN | ER: THNEGNS

Vision: A Strong And Just City Vision: Enhance The Region’s Vision: Asia’s World City
- BRI Attractiveness - IRBHERRAEEASE
S Bty - (R - EHEREED
- SRR s ) - DBEFPIHIRER
g - FEAFShREE
- ASEEENERESES

(<] Hopk ERAw @ LA
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éﬁtiﬁkﬂiﬂﬁlﬁ%ﬁﬁ: Visions of mega cities around the world m

2035 2036 2050 2056
i shanghai {634 London Z=/R%& Melbourne 32 Sydney
ER: SEl2KRET ER: SRSkt Ef: RRphnHENEE | ER: BELE~h. HRATE
Vision: The Excellent Global City | Vision: Excel Among Global Cities | RIS ERiskH vt d o
. EEEANESO . R A LR Vision: Continue To Be A Global Vision: Enable A More Productive,
. EREERAS . REEFEIHWED City Of Opportunity And Choice | Livable And Sustainable Greater
. - ERBERENED © EFER Sydney
i 4N [ s o1 . . %z’f; . mREeh
g i) L - SDER - mEE
- IR . ol s

B #oph BREe @ 4R

iR
City Insights
AR EUMETER

Scientific and technological progress Macro environmental change Urban development trend
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Hoph FREE
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SHSSIR AR

Multi-party participation and seeking " insights"

SEINGOERRRES, FESTNDESHN169 LiB20358ER,

Combine the scanning of environment with the science trends, sixteen future target scenes of Shanghai 2035 were

educed.

ol Vel il

HighE RS KBfEE

Data is King Health and longevity Brain decryption
BERANETER.,  ASEUUERESRES, | WRASSAW, R
BR. BA. MAEE BURBEENSET | (saemEmmar, i
GAEE, BEGE TR, SelEhiK, SEHENEAEIRRA
HTARER, & BLEMSHRE  pEmmen, @mes
BTSRRI, KE” . s,

B Hopt EREe

ZHES53R "AR”

Multi-party participation and seeking " insights™

SEMEOERAES, HESTNDESHR161 LiB20358H28,

SISS _EiE2035/9F+kBirae

&
S HEEk
Material revolution | Machine partners
FTENEIL, BZE | TRHEESHERSRA
BESIE. st | WOAEOES, HR
R dEEssrnl | BEAAEEESNE.
T BN, ERFNERISRE, kA
eI SRR SRR,

) riiH A AR

Combine the scanning of environment with the science trends, sixteen future target scenes of Shanghai 2035 were

educed.

HERESEE

Energy structure transformation

BERHEEREAZTT, AMRTEREEE,
BIRTSAERY, FISERN, RISEOREIRALS,
. T2, SHEIEERENERS.

ALBEA

Population Waterloo

A AOEBENTRASRGATIEE I

Eﬁ;ﬁiﬁk@ﬁw‘,lxﬂﬁi‘%ﬁ# LED
El 3

(<] Hopk EREe

161

SISS LiE203509 Kk Birns

SHSIRTN

Global Climate Change
SHESSIE FF. BkERgn. S Fm LR,
=PRI, fTEHEDT BA
Toifnpkaigt. R, T, &8, F5.

EF—ist

Economic Integration

HEELESIEASRIERANRS, HRET
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Multi-party participation and seeking " insights"
SEMGRERRNERES, FHESTLAESHN161 LiE2035BIFFE.

Combine the scanning of environment with the science trends, sixteen future target scenes of Shanghai 2035 were

educed.

SRR HitishEEt EEHIRED AIEREER
Multi-center space Aging infrastructure Environment Reachable living
DREERSR, H1 ik, B, SEHENEEE deterioration circle
S, AMDBEEHL, % WEFERERE, SREHEE TR EARE, =5, Kk EE @455 4.

EEEFTK. SHER =, HEFEmEETE,

i y d o e -
: i =
BlLFEN EfFbEHS 3DziblETS
Aging Population with too Internationalized Society 3D city
e T AR ESRERALL S R S A,
65 EAMTHGl— s, R FRAR, BENETHS, i PGS, (RARIRAD " R A
ST, DTHALEHE b BRI, LA, HomA. ExREas BEEERER, SISO
EE RS, BRSH. SRV, T R
(<] oy e SISS 15203500k Binne @ shidaraiy

.
sz A BT Ex
Regional technology level evaluation
EBLERARREKE: RERESEES TR
Current Technology Development Level in Shanghai: China's technology development is comprehensive, but its
guidance is weak

IRE8A
it
Based on the

nomination HE 1475 582 545 470 402 132 <100
numbers

Ex =H =F:S =& FE = 5B =
Country us Japan  Germany China UK France  Others

Ex ESE| =E B4 =E FE =
Country us Germany  Japan UK China Others

ML
it
Based on the

advanced Y <
(e nnal ooy e 64 36 36 22 20 <5

numbers

B finph RLe SISS EEF K ATFAMATE AR @ sy
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Regional technology level evaluation
EESa-EAERKTE: LSt TERE— S ERTRRKENEEE

Current Technology Development Level in Shanghai: Shanghai is in the first rank in the world, but there is still a gap

with the world advanced level
PAGIERSE A R A E

LREEAEE Base on the Key Technologies in the S EREKEIEEES
Based on the nomination numbers Advanced Position g
2Rin | REXR | EEkED | REESE SR | EATOPIRE | ZENED | #ATOPIRE Relative score of overall
‘;'i‘t’iz:' scientific and technological level
EEEFS 428 PE Eig 254 e 27 e L 15
ESEhmuly 399 FEAER 84 B 24 chEHE 2
EEAL 268 RELEY 41 a2 2 hETR 5
BAER 260 hERH 24 e 18 chETEA 1
FE LS 254 FREXBH 22 B4l 15 hEAR 1
HE(EE 199 HEAR 19 s 15 HEZE 1
ZEEIAS 186 hERE 8 a4 5 RERD 1
EEERIL 97 hERR 7 &3 4 EFBM 1
] Heph ERie SISS B KEIRMATE ARSI N AT @ saidasai

Btaif AR KFIF [ 3 |
Regional technology level evaluation
EELERARREKE: Bk LSREMARIENOIFSEERED

Current Technology Development Level in Shanghai: Around Shanghai, with the potential to form regional
innovation clusters

HAsEg: .
TR, . ST

FEBRSRET:

EA. B2l &2
. e

B finph RLe SISS EEF K ATFAMATE AR @ sy
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R 1akHs AR KFiF A _ [ 31
Regional technology level evaluation
EESaEARRKT: EEMENATESHE, BREMRGEIEIA
Current Technology Development Level in Shanghai: The advanced scientific research institutions in Shanghai are
diversified, but lack of top-level comprehensive institutions

TRl {2 R . EE
Globaél institutions Nomination Chinesﬁe%\stitutions Homination
numbers numbers
36

TnAEE 64 FERZ R
TAfASE 64 HHNT 10 - EAERTSRAIZI200ZRERTE
th, HETIELIE25%, Mg
MEELLF 52 Ehiges 10
= - BFE TR, e
PEREFER 36 EsnE A 10 s e
= e 35 SEE 8 . BT PRI (LAEEEL) 4h, &
R ” - . ERBEEREES R SR
= R EAsly =P A L
Sooge N i \ E{ﬁ%ﬂﬁﬁ*iﬂ’]%m RO
F 4,
IBM 22 q];iimﬁtﬁgiﬁ &
mARS " Pl paEReLod s
(<] Hoph SR SISS EEF I HITFRMATEABERITN T @ iy

R A KT =

Regional technology level evaluation
FREE-RARRKE: BREALREERXE

Current Technology Development Level in Shanghai: The specific type of technology is worthy of attention

Ei3:0)

IEERREISARAR

Slow development

R ERKF
Eid]

8 2 ° o o
= = BIRLETh .
ESAEHL ATEEES
Rapid iteration
1985 1990 1995 2000 2005 2010 o 2020
BHRBKE (FRFH)
(< fivpe REe SISS EHFPKEIFALATRABERITN AT @ saiqarats
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Comprehensive analysis of reports
B REIFURRHERESIEA A SRR | #st 11520 AT

Sort out the relevant technical list of 66 international authoritative scientific reports, 1152 technical terms were selected.

2018

B SAR

irld Economic
Situation
& Prospects

Thesstate o pOrtZ03T  (; clarivate

B gk ML Y eqAsaiR

SIFHRIE S _ B 1
Science and technology source points of global cities

BHEIAMERIES BT, IKBESHRE IS ARB RS8N ERFRISE. 84910 THA

Eleven representative global cities were selected, and 38 key disciplines and 849 keywords were summarized based on their
highly cited papers.

| —«?—;

Ot
—osy % L4atk B dbE Bl obig o L@y i ait
rd n i th st th jtn 50 gn 4n D
?844& ?Oaﬁﬁ 229;;: ;13:‘;,‘ ;523@ éem ;gw -] 11238 56088 1842, 193455 0456%5
 5OFR6.38% HRK3.T5% HLER2.17% (SABRO 08% HLFRE 2% HAFR2 31%  EER135% HEIR3.88% RIR1.97% HRIREBI% HRFR6.60%HSE32.69%
(<J Hopk EHLE SISS BEFSHEH3 IEOIR NP EATRAINMT D ssitems

*HFGaWC (2018 RHES) i BRI, SEESER.
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Science and technology source points of global cities
BEENMAMURIERERET, (RKIBESHES I ARBERREHSNERER S, 8490 L

Eleven representative global cities were selected, and 38 key disciplines and 849 keywords were summarized based on their highly cited papers.

;

| ,
Environmental

--------‘ .‘F‘HE -

Public,

&

JEI Y Occupational
Health
Engineering, )
Electrical & Energy & Fuels 5:2:::;;“'
Electronic
T 7 - Computer Science,
& Medicine, General =
o B ipss: = & Physics, Applied Artificial oncol
Physical Sciences Nanotechnology & Internal i T Intelligence i
Eg Medicine, General idiscipli & s Physics, Particles  Physics, Gastroenterology :t"::,‘;"’r'.:fi':& e S
& Internal Sciences Astrophysics 9y Sren & Fields Multidisciplinary & Hepatology ek 0';5 9y
d 2l Che I Astronomy & Physics, Materials Science, Biochemistry &  Chemistry,

y  Molecular Biology Physical

Geosciences,
Electrochemistrty . idisciplinary
Engineering,

|Scoloay Environmental

Neurosciences

s q Peripheral
[ Vascular Disease

L L feps EMge @ L4 AR

SIss EF£HEHS hﬁiﬁéﬁiﬁkﬁiiﬁ’v‘ﬁﬁﬁﬂ’]ﬁﬁ

IR ERIRS [ 36 |

Science and technology source points of global cities
EEAMURIESEAT, KIBESHE IS ARERSEHNERFRISE, 84910 TR

Eleven representative global cities were selected, and 38 key disciplines and 849 keywords were summarized based on their
highly cited papers.
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2 TEE BTN 47 =

Multi-data automatic grabbing and analysis
e LEighBEFsi—grn, FaWeimme0s5id

1st characteristic: With words as the basic unit, 6 million segmentation have been grabbed.

iy 2 ,, ] 27 e )
B Hopd FRAr ' . olf Sl = AR

£ AR EENEUR 17 =

Multi-data automatic grabbing and analysis

a2 TRARIHEHIRNEER

2nd characteristic: Breaking the barrier of different measurement data

B EEHFEAER S TIERRS. k.
. i HEF: e3oamRSHEE
lill_’gﬂﬁlﬁ?ﬁg:. *ﬂi‘l‘ ﬁl‘*iﬂ’t‘]ﬁuﬁ‘ Reporting, planning and news of major
HEE . research and consulting institutions at home
Domestic and foreign government BFHE FALE and abroad; papers and patent data

reports, plans, list of science and GD",""'""."*”’ S\Fade"f“c

technology plans, news, etc. [Hle:1o0 ATEnton

REBREE Pl S

o Industrial e e
EPISMS T ERISRARR, #iE. | e Econormy BERE. QUIRER _
W . Dimension Dimension
NSRS R ES Securities Reporting, Venture Capital
Major websites livelihood sections, News
Weibo, tieba and other hot topics on TABIE

Media

people’s livelihood at home and Dimension

abroad

BRSNS EEMEHE R, FEREXAEARS.
e B R MR R SRR
Data resources from major websites science and
technology sections, technology-related Wechat
@ Hops FHge 4 Subscription, technology-based social networking
D siaiq A SISS ZIUES TS sites, etc.
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Multi-data automatic grabbing and analysis

15=3: EENIEE
3rd characteristic: High flexibility

AR EEARR:  HEmESE: T i
Word frequency Available filter = s =
and Association: criteria i
- RUEER - SRS .
- ERTUEE - RERENE
« BXAR - FE%EE = rm e
D (=5 S - FiBdu
S =11 e
S i51:1 1) e e
OBOUREHML +2010~2018%F, JEBULLIGEM, WA TEEERL LN
e BrRXEEMRARRELE, PMREER=FERERRNER.
B Hops FRAe SISS*;?T:%Q}EQHTVS @ b AR

ZoTaiE B aiMEN A S [ 40 |

Multi-data automatic grabbing and analysis
2, XZHERITE
2. Regional Competition
Assessment

1, WHERARRSMTEE
1. Selection of Hot spot
Technology

RIS
Solving Four Major Problems
50 4, BREBERILT
4. Search for key experts

B #oph L SISs ZTEURHITFE ) LiH AR

3, fakEskHiaR

3. Search for relevant
advanced institutions




ZEEEMENE: 3

Multi-data automatic grabbing and analysis
FRTIOADE: — ., MHNEARSAEE

Solving Four Major Problems: 1. Selection of Hot spot Technology

jEEiRE

e

k=

-,
S A et

BREHHT "SR R Fhirlistise MERER
Total Fever “Fever Rate" New Word Fever Tracing Analysis of
Ranking Detection Selection echnical Relevanc!
BARARERHT FEREIEERHT FEHE RARFERE IERAR SR
BT
O Heps ZRie SISS ZrlEs T Fa G iR

ZEEE AN 3t

Multi-data automatic grabbing and analysis
BRTIEREE: —, ER/MERERERTEE

Solving Four Major Problems: 2. Domestic and foreign regional Competition Assessment

International and Domestic Fever
Distribution in the Field of Artificial
Intelligence
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Multi-data automatic grabbing and analysis
BETIAEE: =, HEXWEIEES

Solving Four Major Problems: 3. Search for relevant advanced institutions

EE :It'. RS
1* ?F' {\lﬂﬁ :Eﬁﬂ %I.Fﬁ“ﬂ RARF g

%mee B'J;S(
+H|m 75

IJ \§|é
mfﬁiﬁ'u\

RS, &
-&%EF‘ 2 "*E *5
4 N il [ b & N0 EI%B?E il

%‘?ﬁ?}i RESE TES wa m:mu

Ranking of Relevant Organizations in the Field of Artificial Intelligence

B Hops ERie SISS LRSI ES

ZoTaiE B aiMEN A S

Multi-data automatic grabbing and analysis
BARATILCEE: M, BXEESRIES

Solving Four Major Problems: 4. Search for key experts

T RAEE MG .. WEE P
”?—ﬂ !E; wrax ZFEiHH #ﬁﬂﬁ}_{_

PBRE R

Ranking of Relevant Experts in the Field of Artificial Intelligence

B #iopl Fhae SISS STTEUESITES
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4+4X" 7rIH 426TR EAEEE 426 Key technology 45 .

(SRR E e 1081

Information and intelligence
108 items

EPESW 8117

Biomedicine 81 items

BERARR ST ETE 11217
Energy, environmental protection
and transportation 112 items

seiHhE RIS 831
Advanced manufacturing
and materials 83items

“X"$EAR 4210 “X” technology 42 items

- o Shanghai Research Shanghai Industry
Technical characteristics Foundation EGUmtEnon
[ES225:357 - EEEAK TR R IRET R - BRI R LR N HEESNEREK
-GS A & it B ERE AR
I TRREA - DS BE IR IR AT - BB ERRANF R
- HRE AT - BT RS S EIRIFTAR, - TR R R, A . '
Hopk FREx 7 LisiHEiHAK

SRR YASEEED, 92 HE2035i82 5172 Shanghai 2035 Scenarios and Scenes  [lils) .

9
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REpg B it

is: HEiack: b =217 ANASS . 4 Scenarios: 44 L2035

426 Key £R o sEnRsEs SANFTEIRESL. 5k B
xechnology E rE Tk
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L “RERASR AR " {EHR A Exploring the u boundaries of humanity in the future

REMRE DsEcRAaSRamNnRReFrP OERMEa. BRNFEAR, MRBENLas
FEEARREMEAIATTE, SESERISRETHEAESRFRRTIXRRAER, ATEA
Liges 2 Gl SEPNE Bt s iz npar-

=EE

RREGFE EREIERSE
Explore the essenoe of the universe Explonng matenal propertles Explore the essence of life Developing data science

0 O

i MASERRL, KON U MR, (LERE M R STARNS BSO E 2(Gimi JUBH. R
m sy BEY, ERlESEHE
4 ] 3 DA RNARESTRERE, AR (0 hohe: RNACUBSTIRERE. 3
SR ARG, SKATMR! 24 MSA SRANER BHSHE pwmpoiwenae s 0 AR KERARTR R E,
Sh e, TESET RS FEE. BTHHE EszERs MBS TR

BB RERIR R RIS BirER SIS

Shanghai medium and long-term science and technology development goals

ehEFEERhTES

Intelligent Travel

INEEEESNETES
Smart Life

HEERIA D] ERIERRRE
Health Protection

+ EILEERITEEEiE

- ENESEEAEEE
« ENEENERS - EIREFNESZTE
- EINEENETR
- EIMRERESEE « BESRERhTRE
- ENEEANZE
 EIEENEmZE « EINSTTAIAAMES
« EIERNERAT
- ENRFNESSER
Heopke FHEe s\s j,ﬁﬁ“ﬁ’”‘ﬁ&]ﬁ
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WELCOME TO SHANGHAI

We cordially invite you to partake in the
Pujiang Innovation Forum
— 2022 International Science, Technology and Innovation Think Tank Forum

*Host: SISS

-Theme (provisional): Disruptive
Technology and Global Harmony
-Date (provisional): April 22-23rd,
2022

*Venue (provisional): No.1634 Middle
Huaihai Road, Shanghai

I
THANK YOU

FOR WATCHING

CEEHYMRES CENWELE

% sffsff} ey Website: http://eng.siss.sh.cn/
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Co-creation in Foresight Processes — different approaches from European Foresight
Processes

CO-CREATION IN FORESIGHT PROCESSES -
DIFFERENT APPROACHES FROM EUROPEAN
FORESIGHT PROCESSES

Prof. Dr. Kerstin Cuhls NISTEP, January 2022

Zi Fraunhofer
Isl

AGENDA

Fraunhofer Institute for Systems and Innovation Research

Participation in Foresight: different approaches in the Foresight Cycle

Examples:

» European Union project CIMULACT

» German Hightech strategy

» Foresight on Demand scenarios for the European Union
B Outlook

Z Fraunhofer
[H]
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THE FRAUNHOFER ISl

The Fraunhofer Institute for Systems and Innovation Research ISI

7 =
@ Fraunhofer Z Fraunhofer
Ist

The Fraunhofer ISI: Pioneer for Industry, Policy-makers and
Society

B Supports decision-makers in politics, industry and society with perspectives for understanding
innovation in a sustainable way

evaluates economic, social and political potentials and the limits of technical innovations
B helps decision-makers in industry, science and politics in setting a strategic course

Utilizes the newest theories, models, social-science measurement instruments and databases and
constantly develops them further

B handles circa 400 research projects per year

influenced the German innovation landscape for 45 years as no other research institution has

@ Fraunhoer Z Fraunhofer

Seite 4 Isi
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Business Units

+ Policy Design and Evaluation
+ Regional Innovation Systems
* Innovation and Regulation

* Water Resources Management

SUSTAINABILITY « Sustainability Innovation and

* Renewable Energies

* Energy Policy

* Climate Policy

» Electricity Markets and
Infrastructures

* Global Sustainable Energy
Transitions

ENERGY P
ENERGY

* Bioeconomy and
Life Sciences

* Innovations in the Health
System

¢ Information and
Communication Techneologies

¢ Industrial Technologies

TE

POLICY AND AND INFRASTRUCTURE Policy
SOCIETY  Systemic Risks
| SYSTEMS « Mobility
oLICY AND ) . 3
. Futures and Society
MARKETS H ECRESIGH » Futures Dialogs
H : = Foresight for Strategy
Development
* Energy Efficiency
* Energy Economy
EMERGING ENERGY TECHNOLOGY ¢ Demand Analyses and
Projections
CHNOLOGIES AND ENERGY SYSTEMS

* Demand Response and
Smart Grids

* Actors and Acceptance in
the Transformation of the

Foresight Cycle

Our Foresight approach and
examples for methods and
workshop formats

INNOVATION AND
KNOWLEDGE ECONOMY

Energy System

¢ Industrial Change and
New Business Models

* Innovation Trends and
Knowledge Dynamics

Z Fraunhofer
(H]

INSIGHT STRATEGY

*Visions +Strategy Scenarios
*Decision-making
support
*Roadmapping

sAlternative Scenarios
«Stakeholder
dialogues
*Co-creation

workshops
*Delphi surveys

1.
Selecting
Priorities

1. Sense-
making

ENVIRONMENTAL

ACTION
SCANNING

I. Strategic
Intelligence

IV. Imple-

mentation

*Horizon Scanning

*Monitoring « support of
sImpact Analysis implementation of
P v Foresight at
different

organisational levels
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10
Co-creation and Participation

high-level
experts

high-level
experts
only

decision-
makers
only

heterogeneous
but small

few
participants

many
participants

broad
consultations

citizen participation in
small groups (e.g.
Appreciative Inquiry)

citizen
participation in

large groups (e.g.
en Space)

. —_—
& Fraunhorer Z Fraunhofer
Isl

Example 1:
CIMULACT - Citizen and Multi-Actor Consultation on Horizon 2020

00 0 g
NN I
CIM ULAcﬂ = European project to identify the ideas of

I LGSR CHEITATON o 4kt 2420 European citizens

= transfer into the next Framework Programme
= workshops in every EU country

= with a standard format for open ideas

= different formats for clustering, scenario

generation and defining research areas
= reports for every country
= highly aggregated, low use
= project from 2015 - 2018

ZZ Fraunhofer
151

© Fraunhofer Isi
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lizens each producing
national visions
Worksiiops heid ol over Eus

; FROM CITIZENS' VISIONS
" TO FUTURE EU RESEARCH AND INNOVATION AGENDA

=
tified from the 179 visions FUTURE EU f‘\
cp— > * RESEARCH
179 L Reseulch topics
VISIONS . e
7\ Policv ppfions
Resulting in a catalogue of 179 visions 48 research
produced by more than 1000 citizens programme
(Wisions eatoogus) scenarios /K
Citizens and exulns co- cleme research
programme scenarios based on the 26 224
social needs, grouped in 12 clusters, == O
and ciizens’ visions. ,L/_ X [ F‘
{co-crectoN gt Moo | s

Defining research topics
in @ Pan European
conference

=%

Discussing the 48 research Leading to
programme scenarios enriched and O o =
through an open online prioritized e ool
consultation and through research e A
a serie of face to face programme CIMULACTI

PROJECT FLOW

—_—
Z Fraunhofer
Isl

Clustering WS, Paris
1.3.16

T R WP

visions

=

ﬁ Need Visions

-

=]
ATIACRING VNS TO Sequng

In

179

ostprocessing
26 Social Needs in 12 Clusters



socmLnED 2

4
@ Fraunhofer Z Fraunhofer
Ist

: FROM CITIZENS' VISIONS
TO FUTURE EU RESEARCH AND INNOVATION AGENDA

CY —

26 social needs
identified from the 179 vls:::s - ;lélggxagﬂ
[S0ciat heed chustering workthe i Paris] - s

179 L
VISIONS _—

8 Research topics

A = Policyoptions
48 research J

. - ' programme
_ scenarios / ’R

Citizens and experls co-create research
programme scenafios based on the 26

Resulting in a catalogue of 179 visions
produced by moere than 1000 citizens
Visions catoiogye)

& g
social needs, grouped in 12 clusters, R B3
and citizens' visions. ] - G-ﬁ R
[cocreationwerkshopi Miano | 7 TS
Defining research topics
“in @ Pan European
conference
~ /-{
ountries* with prog ;:d 00 "
s each producing through an open online prioritized ) 0
national visions consultation and through research YA By
P heid ol over Eviope] a serie of face to face programme CIMULACT

PROJECT FLOW

-—
P Z Fraunhofer
Ist
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Key elements

Outcome: Deliverable 2.1: 48 Research program scenarios

Milano Co-Creation Workshop 21/22.4.16
Starting Point Exhibition

3. CITIZENSHIP AWARENESS AND PARTICIPATION

Social Needs
Exhibition:

26 social needs in
12 clusters

Z Fraunhofer
Ist

Milano Co-Creation Workshop

In-depth table coordinator and consortium participants training
(detailed briefing document)

Exhibition as starting point

Work in 12 mixed groups a 8-9: 2 citizens, 2 experts, 2 consortium
1 coordinator (partly in sub-groups), consortium members and
citizens acting as representatives of WP1 visions

Structuring template for all steps

Systematic approach to creating different directions for research
addressing the key drivers of change in the domain

Dedicated phases for citizens and experts to work on state of the
art on their own

Citizens visions = expected impact of proposed research

—

Z Fraunhofer

Isl
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Integration of Results

[l Transfer of research program scenarios to online survey (simplification &

creation of arguments)
B 2 days core partner meeting for integration of WP3 and 4 results as an
input for the Pan-European Conference
3 B Outcomes:
5 = 48 Cover Pages with key information for each research topic (challenge,
g; < scope, impact)
E W 48 Supporting background documents assembling all input from survey
g and face to face workshops
[}
3
S Exhibition, Table
~N Material, Pan-European
Conference
© et Z Fraunhofer
Seite 18 I1sl

: FROM CITIZENS’ VISIONS
TO FUTURE EU RESEARCH AND INNOVATION AGENDA

X - T

6 social needs Y <
PR | s S
[Sociat need ciustering workshopin Pars) = 1 i\ 5

e

179
VISIONS —_—
Resulting in a catalegue of 179 visions n
produced by more than 1000 citizens

[Misions catologue] i .= 4,7f
=,.

scenarigs

Citizens and experts co-create research
programme scenarios based on the 26
social needs, grouped in 12 clusters,
and cifizens' visions.
[co-creationworkshap i Miano |
Deflnﬂ‘u research topics
2 in a Pan European
@ . conference

Discussing the 48 research
> f;ro:gh an open online 3 0
msonal visions consvltation and through research ) i Wva
Bpsheld all over Europe] a serie of face_ to face programme cl MU |. ACT

nhofer
Ist

PROJECT FLOW
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Pan-European Conference
Participants

Z Fraunhofer
Ist

Pan-European Conference - Concept

Exhibition as starting point
In-depth facilitated interaction in groups at mixed tables to create
feasible and cutting edge proposals for H2020 calls
Related policy recommendations
CIMULACT consortium trained to act as ambassadors of the citizens visions
Experts specifically selected to cover the 48 programs to support state of the art formulation

B Project Officers co-creation to ensure feasibility and impact

—
“ Fraunhofer
Isl
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Final Steps

B Post production with full consortium directly after conference partly in interaction with PO's and
experts to finalise the topics and policy recommendations

B |SI&MP: Writing up of ,raw version” of deliverable D2.2 including 23 elaborated proposals for social
needs based research topics

B Outcome: Deliverable 2.2 (Report)
23 elaborated citizen-based research topics & related CIMULACT policy recommendations

Annex: Exhibition posters & research topics background material full versions

Z Fraunhofer
Isl

EXAMPLE 2: GERMAN HIGHTECH STRATEGY
NATIONAL LEVEL

Z Fraunhofer
Isl
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How to organize participation for STI policy?
The example of Germany's innovation strategy

L e HIGHTECH
ard Reseatch STRATEGIE

Kopfe. Kompetenzen. Innovationen.

12 missions within 3 fields of action
addressing specific societal challenges

For its implementation and further development, AL, A

it aims at going beyond mere stakeholder involvement iy | (Moo uad
+ Inter-ministerial cooperation

+ Hightech Forum (Mission Board)
+ Participation process

Z Fraunhofer
Isl

How to organize participation for STI policy?
The example of Germany's innovation strategy

Seven regional dialogues

Artificial intelligence in agriculture and forestry (Osnabriick), Bio-IT innovation in the health sector
(Koln), sustainable urban mobility (Karlsruhe), sustainable circular economy (Bremerhaven), flexible
careers in science (Frankfurt a. M.), citizen participation for regional change (Lusatia), open science for
society (Berlin) 2 all together almost 500 participants

Uptake
Federal Ministry of Education and Research, High-Tech , ®
Forum and the Federal State Secretary Roundtable

—
“ Fraunhofer
Isl
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EXAMPLE 3: AFTER THE NEW NORMAL:
SCENARIOS FOR EUROPE IN THE POST COVID-19 WORLD
A FORESIGHT ON DEMAND PROJECT

Z Fraunhofer AITMM’&U"’“ © oretight

[H]

& Fraunhorer Z Fraunhofer
Isl

_ . ( Foresight
The Process: Scenario Sprint @On Demand

1. Horizon Scanning: 2 background papers

2. Scenario Sprint with three workshops + internal :
meetings (Euroiean Commission officers — Horizon :
Europe Network) :

m
H E NI m
EEEDMm

i

3. Delphisurvey
4. Sense-making

O
EEEDDD
NN DS
EEDEMDBD
EEEREDOM
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4+71 Scenarios

Workshops (online with boards):

+ participation of European
Commission officers +
Horizon Europe Network

» to discuss factors and
alternative paths

+ to combine paths to scenarios

= scenarios written by FOD
team

The long recession

- Severe and long-term economic decline

- Regime changes around the world
- "My country first - me first”

- EU Member States have left or had their

membership revoked

- Social disparities emerged, unsettled and
disenfranchised population

« Disinformation undermined trust in
governing institutions

+ There is a lost generation and a stagnant SME
ecology

- Paralyzed policy to address climate change

Foresight
((C; On Dem%nd

Big tech
shapes
Europe

Green
Utopia -
new hope

Foresight
((:; On Demgnd

Photos by Tom Parsons, Shail Sharma, Prateek Mahesh, Richard
Burlton, Stuart Frisby and Maxim Hopman, all on Unsplash
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Back to 'Normal'

- Citizens want their old 'normal' back

- Nationalism

- increasing disparities between member
states of the EU
consensus a scarcity

- continued growth paradigm

- wealth and consumption are highly valued
increasingly unequal society

+ tied economic recovery to industrial
production

- worsening ‘offshored’ emissions

- increase of food insecurity

Foresight
(((; On Demgnd

Photo by Prateek Mahesh on Unsplash

Foresight
((:; On Demgnd

Big tech shapes Europe

Large and medium-sized companies, science spin-offs,
and start-ups rescue the European economy

- the companies are from all sectors: digital, Al, chemistry,
bio...

European businesses have entered the global market
with innovative solutions

- Market-driven forces and libertarian views dominate
Little attention to planetary boundaries

New consumption patterns emerged

+ Inequalities and widened the social divide

High-quality vocational services provided by companies
compensate for the lack of public education provision

Photos by Sue Carroll, Warren Wong, Possessed
Photography, Joshua Sortino, Michael and Yuyeung
Lauy, all on Unsplash
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Foresight
((C/; On Dem%nd

Circular trials and
real-life errors

» circular economy

a further acceleration of the consumption of products
and resources

- Europe is on a 'green path'

- values changed, 'European values' of 2 forgotten

- emphasis on national self-sufficiency

- New and safe modes of interaction at the work place

- some critical ecosystems have already been lost

- Access to the internet is a means of power and still
unequally distributed

+ bubbles create communities

Photos by John Cameron, Bernard Hermant , The Creative
Exchange, Alexander Abero and Edward Howell, all on
Unsplash

Foresight
((:; On Dem%nd
Green Utopia - New Hope

in Europe, and globally we are better prepared for the
next crisis

citizens and companies are supporting green values in a
strong societal movement

economic growth is no longer the prevailing paradigm
Europe in 2040 has a strong SME landscape

food has become an expensive trade good - 'real prices'
quality more important than quantity - healthy diets
new digital age with digital learning and agile working
people have taken on more responsibility for their own
health

Photos by Noah Buscher, Joao Vitor Marcilio, Markus Spiske,
Michael Dziedzic, all on Unsplash

189



4. Delphi survey und sense-making

Delphi participants:
» 111 participants from EU-28
countries

> broad background: general,
foresight, R&I policy experts

Sense-making Workshop with
EU officers and Horizon Europe
Network to discuss:

> Delphi results in the light of
three scenarios and

> Discussion of future R&I policy
in the EU

5

Foresight
((:; On Demgnd

o
S
<
8
k4
S
a
E
519 Reduced non-
renewable resource
© 520 Circular econon@ extraction
© s1 shrinking R&! bud oo
515l R&I t:
rinking OB oy Ecosystems collapéing
<]
© 510D
2 Distrust in science %]
Q@ s
[
53 R&l collaboratiori THIEY 3 e
difficult O 521 Reverse damages inbiodiversity
with genetic engineering
) £ in wor
[ Q -

S5 Missions and policies
s4 fajor knowledge
producers

© 56 Urban areas attractive

Likelihood
3 4 5

Outlook - We observe the following developments:

more citizen-involvement demanded but difficult to achieve

more involvement of our ,sponsors”, especially in scenario and workshop processes

many co-creation (future) workshops offline with different concepts —in all hierarchical levels
co-creative scenario generation and future theme/ cluster formulation (from Horizon Scanning)

co-creative online workshops using different concepts on boards (e.g. Miro, Mural, Concept Board),

structured discussions with participant involvement

B all co-creation workshops online, offline, sometimes hybrid or blended (split in tasks)

-—
“ Fraunhofer
Isl
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Co-create a
bright future!

. Dr. Kerstin Cuhls

w' hls@isi.fraunhofer.de

—
=
i

Anthropomimetischer Robatertorso - ECCEROBOT

—_—
Z Fraunhofer
Isl
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Examples of participatory futures processes to understand and shape the future
collaboratively

NISTEP FOR

Examples of participatory futures processes to
understand and shape the future collaboratively.

PROJECT SUMMARY
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Project
Goals

Collecting and creating inspiring and
thought-provoking imagery and narratives

« to support the further development of
the vision of a Clean Planet 2050

« to support the implementation of the
European Green Deal

« to better understand future challenges
and opportunities

« to create a healthier, fairer, more
prosperous and resilient Europe.

STORIES FROM 2050
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STORY CREATION

WEAK SIGNALS NEW STORYLINES

| oy y
Technology News | Secure Futures |
Kaspersky

Food & Agriculture
o Energy

v ez o ettt

e s oo s e et

Perspectives from Dying2Learn 2017

Zero- pollution

4

CLEAN PLANET

TRANSFORMATIONAL
PRESENT STORIES FUTURE
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STORIES FROM 2050 - INFOGRAPHIC

T T

FUTURES ROOMS Storyline Design Workshops
Workshops
{ ot e— |
bt / ) i = \
.S == @)
] . e :
M‘ > =3 ¢ f personas Storyiines
e i, o
b
. T =
COMMUNITY [p— @
OR - 3
A % B®
Project Platform

ristic -
g Commercial Is Eco-Centric Emotional Fearful
ey e cuMATE b |
:O:: % -] ; i &= QUL A
orR : ﬁk . :
Insights Stories / \ ¥ “2 I\ }

o
n
Science-Fiction Pop-Culture Playful Hopeful
PROJECT TEAM ;
S

Research & Social Media Analysis -

Kick-offs
o
B

OR ) = m
L o'l)'e -
@n __0_': _.++BAC|<_'5%

Sk Scenarios

PROJECT PLATFORM SHARE YOUR STORY &
o DISCUSS

Do share the un:

Stories from 2050

wsual stuff - think radical, share something you think we
haven't seen, yet. Provide your

l
WELCOME TO
STORIES FROM 2050

A
)

SHAREYOUR -

ECO-CENTRIC

®n Q1 ®9 O
When thinking sbout the future, which emations pop e Shase hete those imasges anc sorie that put nture i the:
STORY e

the future and
join our online forum to ciscuss anci make sense out of the future.
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KICK-OFF WORKSHOPS

Friday 19th of March 202

The goal of the Future Rooms is to collaboratively explore and construct pieces of narratives that
will be utilized to create 20 stories from 2050.

Imagine the year 2050. Our planet Earth has become an uninhabitable
place where all natural resources were exploited and climate change has
turned many places into zones of destruction. You are part of a few
people selected to go on a Space Mission to search for a new planet, a
new home. Each of you will be part of one of five space teams whose
purpose is to find a different planet. Due to the advances in Space
exploration in 2050, you and your team are able to travel even to galaxies
far, far away. After months of being in Outer Space, your team finally finds

° L] a promising planet. It is ruled by one of the main elements and is
° © inhabited by an intelligence species.

&
L
: 5=
ACTIVITY 2 - MESSAGE FROM THE FUTURE
H _— —_ e ®, ACTIVITY 6 - THE CHARACTERS ACTIVITY 7 - THE STORYLINES
g
= ] n
1D
ACTIVITY 4 - SYSTEM &‘ e s ® 5 9 . -

Https://vimeo,com/ 37411013
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HOW DO YOU IMAGINE LIFE ON THESE PLANETS?

FUTURES ROOMS JOURNEY

TERRAIN WORLDVIEW SYSTEMS STORYLINES
Society
Nature
Technology
Economy l
Environment ACTITY 7 e sToRYLIES °
P .
Politics LIS
) (]
Habitat LICALICE
Values

STORIES FROM 2050
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ACTIVITY 1- Narrative

ACTIVITY & - Piteh

PLANET NANGUN WRUK

Planet Nangun wruK can be described as the better
Earth. The atmosphere on the planet seems to
swallow sound; itis soothing, calm and safe.
Although the general surface of this planet l00KS
dry, there is lots of underground water. Pockets of
oasis thwart the drought and provide soil of mud
where food is produced. There is & collaborative
mindset. Wrukies are Looking out for each other.
overall, it seems they could preserve some
resources as they live now quietly and modestly
and in unison with nature. They are part of the
ecosustemn and are ethically conscious of what they
decide to consume. Food production IS focused on
zero-waste, and agriculture is balanced with small
Forests and desert areas. Nature is getting a chance
to recover.

Blockchain data is tracking the use of the resources,

and an algorithm reminds the population when to
slow down and when to stop producing All-natural

resources are communal; for example, it is illegal to

eat fish whenever they want. There i 3 tracking
systemn of the fish population living in underground
|aKes. As 8 consequence, Wrugies follow mostly 2
vegetarian diet with a few exceptions during
community holidays. There are gatherings every
weekend where they drink rice wine and play
music. Self-sufficient townships are all connected
with each other, and a competition on which area
uses the least resources arose. New crops, fruits

and vegetables with equal nutrition value have been

developed artificially, the daily intaxe of food is
measured and adjusted to personal needs. Their
credit system evaluates the environmental impact;
each town's budget depends on that

Everybody is appreciated on this planet, and the
population’s skills are used to their best potential.
There is & social support system amongst each
profession, and it is not about the money Yyou earn
but rather on the value you provide to society
Wrukies are learning from spending time outside
and abserving nature
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STORYLINE DESIGN WORKSHOPS

ACTIVITY 1: OPENING

THEME: FOOD & AGRICULTURE

THE SETTING T
CHARACTER 1 GaiNs. PAINS GaINs. PAINS CHARACTER 3 THE SETTING
[Re— P
PICTURE | Deena picTURE | 4
. = =

General nfo T Generalinfo
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— — ] = soais
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THE SETTING CHARACTER 2 CHARACTER 4
/ s same [res—r—.
= wants

(muni oo WaNTS @

Gencainio St Genera o
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= -
Gams pains | Gas PAINS
]

STORIES FROM 2050 - INFOGRAPHIC

FUTURES ROOMS

Storyline Design Workshops
Workshops
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THREE HORIZON WORKSHOP

INSTRUCTIONS

Three Horizons

Anrew Cury Anihomy Hodon & 83 Snare

STEP BY STEP

PLANET PAN

2 VISION OF
‘Start with the future H3 1 regards 1 the European Green

. THE FUTURE

Deal  Clean New: Planet in the year 2050 and ask:

the Vision of the Futue.

‘Contiowe with he present H1 n e 19p bt cormer a1 it
a postit il the present aspects about this topic that

necdto ehange.

e Now doun to the present H3 and ask the paricipants:

Seods that foed the wishfulfure,

Move 10 o bottom ight commer. e progross of he future W1
over tme i tho fture.

Use Postis 1o write eoch 85pect and pin Inta the bottom right
comer of the templae.

© Lmmmanm

Vit your ideas on @ postit and pins It the middle section.

oround

STORIES FROM 2050} JIVIE L ories fron
TR * . e ‘
*

u,,i-"

.
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#stories2050 W N *Ty -

STORIES FROM 2

Radical, inspiring and thought-provoking
narratives around challenges and
portunities of futures.

Stories

2(3‘ St STORIES FROM 2050
=

‘Stories from 2050 is an exploratory project with

m European
Commission

oS

A '%_.. the primary goal to enable its readers and...
-

1100+ MEMBERS |
80+ COUNTRIES |
500+ CITIES |

AREAS OF
EXPERTISE
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WE-THINK IN-ALTERNATIVES
FUTUREGS"

- FUTURES
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T —
FUTURES S
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P -!‘Iﬁ, LRLPE ™=

-

FUTURES OF

SALES & MARKETING

EVENT.RECAP

Feel right at home!
FUTURES 2
OF SMART I  rurures oF mosiLTY

FUTURES OF CITIES
HOME
Event Recap

CARVING SOME EVENT RECAP - DECEMBER 2019
NEW FUTURES i

EVENT RECAP

s g S 1
‘Abctc‘lhau.s'| @
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FUTURES OF CITIES

BATTERY AS A SERVICE > ‘CYBER PARADE

A company based in Magdeburg facilitated transporting
batteries from solar and wind power plants to their clients.
They use all-electric transportation and their clients are

s and distant drone chargers.

VR MUSEUM OF THE PAST & THE FUTURE

The museum is very spacio specially in the
underground area. It's much taller underground than
overground. It shows 5D visualisatiol f people's
demaographics history, s and foresights (time

export it
sell it

FAST-PACED DEMO-
cry GRAPHICS

SNIPPETS

PULL

OF THE FUTURE

@ Sohail Inayatullah

PUSH WEIGHT F U T U R E S
—3 TRIANGLE
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SNIPPETS

@ Sohail Inayatullah

CAUSAL
LAYERED
ANALYSIS

SNIPPETS

@ Jerome C. Glenn

FUTURES
 WHEEL
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PARTICIPATORY FUTURES

WELCOME TO THE FUTURES OF
WORK

SCAN ME

UNESCO FLS - Futures of Work

-
ROCKET 2 0
S

Task

1 Introduction to Time Warp:

-Post-lts by Color , > \ :
:r::;ef = LOOKING BACK HERE AND NOW MOVING FORWARD
-Chat box ;‘:'2";_ s
s Present

N

Essential Questions:

-What are some key trends
and innovations that
emerged in that era?

-Were there underlying
values that drove this
trend/innovation?

-Did values and behaviors
shift as a result?

-How might stakeholders
(leaders, managers,
individuals, organizations)
feel?

3 2020 (5 Min)

4 Looking Back (5 Min)
5 Moving Forward (S Min)

6 Wrap-Up: Patterns (5 Min)
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e - = ===
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