i WASEDA University
7 FHEHXZF

AT & fmEE2.0

— N 3R & = Dwell-beingD 7z 12 —

AXR707xzyyat Ly Z7He B A
2022F6H11H LS B



1980 [EREFHAFHEFHEFN MEFER)

R
1982 RIAXFRVBEFMARBLEIFREET (ER
#2i%ik)
RIE FII7FK-eKREXRER BELHAER) B
E E'."fn J 1988 é i Eﬁ :Z‘/(Eﬁ??,FETx J] jJ)JEET@#’/JEE KEF
| 728 (Graduate Fellow
OI:LE% ”E) 1990 F I FKRKRFEREZRIBFLFREEZET Ph.D.
(Rlzgsh)

1990 DRI EXRZFTZIBIHIE (RlFEHtlis)
1992-2015 HEHEPEERXREDHFRICHEFEVWERZIFRF
1994 [RIZRFEIPEIRICHET

1997 H%ﬂ%ﬁmﬁmﬁﬂﬁn%&ﬁt I LR
5 (2004-20155FEFR)




=Fat y]y
(FLEF

Il

&)

1999-

2003
2003-

2003-

2004-15
2004-15
2015
2016
2018
2020

KIRFFILKE, SMKFE, KBRKFE, BHEKXF,
RRERIFEKRTE, tREERMNFRITKERKSF, R
REKRFER, AIMKF, RIEKFG EIFEEEE

RRAKEEZEEHIR (2004F1/31FX T)

BEXFEERER (VBB [#&ifEmE 4] .
[ FefirEmE09] . [#LVWRRORKITER
#'15] E{EFERH)

%ﬁ?#i&ﬁﬁﬁ%ﬁ@ﬁﬁ%é(ﬁﬁu\ﬁ%

ERIERFARFRERLEEE
ERIEXRFHFEMICARERRAAR
RRIFZFRFAREIRIAV bV 2R
HRIEZERZURTILT —VIARBERBR
RRIXKZE) 44—y 7HEREER
BRREXTY XFHRAMRLr 22—



THEFELL

> NEH AT A ELGMAEREDHEICEHTIERESEIFIERE
https://www.mext.go.jp/b menu/shingi/chousa/gijyutu/024/index.htm

> The Association for Practical and Professional Ethics, I
https://www.appe—ethics.org/appe—leadership

> (—HREAREN) IS N IEHEE 1= (APRIN) 23 %
https://www.aprin.or.jp/aprin/officer

> RIS EATREREAE (JST) R AET R/ (¥ —
https://www.jst.go.jp/kousei_p/

> BARIFZSRiMEmESITE
http://www.jfes.or.jp/ cee/about/doc/director.pdf

> BAEBENERFEME (AMED) O SLR—/\—/\(H—


https://www.mext.go.jp/b_menu/shingi/chousa/gijyutu/024/index.htm
https://www.appe-ethics.org/appe-leadership
https://www.aprin.or.jp/aprin/officer
https://www.jst.go.jp/kousei_p/
http://www.jfes.or.jp/_cee/about/doc/director.pdf

FREEFELE

> BAREGEERME L 2—(BERC)EZEEMEE
http://www.berc.gr.jp/modules/contents0/index.php?content id=6

> RERXFEERMUFR AT R
<https://www.iis.u—tokyo.ac jp/ja/about/organization>

ZDith
> HAEHFSEMGEZEESTEER

> BABWESE7IO—

> BAIZHERERTEREBEHREARZESEEER
> TRESUESHBEER TR/ N —

> ERFESMEBEZERKFAIEER
> HREBENTEEREZESANE
> RRRKEREMETERGEES

O H

=}
DS =
K%ceﬁ

S5 (BEDEET HEZEEE)

> BAZARBESIFHZORELEEDE-OIZIHREZE S (FESH) (2014-154F)

> FHMENZERFREEE (JAXA) AR ANETR/NAAH— (2018-20%)

> BAREZEMESEEFZEOTERBIZTESE S (20065)

> UNESCO I#ZERFRAMBOFIAICET 1R Z 8= (COMEST) & & (2003-2009%)


http://www.berc.gr.jp/modules/contents0/index.php?content_id=6

PIOR214Y

. VUCADFFE & 1Z

REOTEE L ToOwell-being—F AR
b e TR —

. BIERTEE O E 1R B & OREZF 5T O 5%
)& L TDwell-being (WB)

. Well-being O RL= & 5 R
. BOHYIC—PEODBERICEL Z &




mIEERRICE T DALEFDRR!

RENEBREICHLU T
05 &
7T RS

BRI
EHEA L. BHEE K.



Fraknoi, Voyages Through the Universe, 2/e
Figure P.17, also Figure P.15 Volume 1

December 15
The first vertobrates
{animails with a

Gepterber 23 .

SoptemSer 10 THe esd of
THedormesion | fiesyy ssteroid
DY S av s | S Comvet |
AT DT, DONTONTEFre |
piRseis i oo,

Aangu sl LT By FeT |

[ Big Bang

Harcourt, Inc. items and derived items copyright © 2000 by Harcourt, Inc.




“The Cosmic Calendar” by Carl Sagan

FHOELR (13REF)ZIFEATHDE. ..
1#)=4304F ; 153 =260004F ; I FFE =156 5 5 ; 1H =3750 5 4 ; 1A =2{863005
£=-—17JEJ—1 AMELE

1R1B:EvT-/\>
OA9H : KIGXRLLE
OR 148 : #hER DL Rk
OA25H ¥ DE/DIE
128318, 22:30:EFDHIR
128318, 23:59:56: %) 7 HE
12831H, 23:59:59: 5 X ElF DA




2014 2118

100

90 2050497 (B A (Fm)

[t 5R A DR (et v

80 20115708 A

70 19984 60{E A

60 1986£E50{FE A

50 1950425 A

40 BEERIUES '
- + G ER 3—-OwNT H

AB(RE - PEIDR)HE  BH - WEMFS NASRIBORE AR NATRET i

IR 500 1000 1500 2000

(fBA) 8000 3000 Al
(&)

https://tokyo.unfpa.org/ja/resources/&x} - #iat



E70.25% T AFEH K L =

10

1800

HRAANOERFORMARBIAE

1F7-Z

9000

1840 1880 ¥1920 1960

(A0 B EOREPES (RER) B MR L BIRK.

8000
7000
6000 ¢

Ol

o

S

o
(VT OO0—-YBHFE M)

4000
3000

s E— S NHO R

N
o
o
o

1000 —



BEMEICETH5ADDORIANIER

OHEMNEDLAAIX, 2004FEE—(Z, §&100ERI T100Ed] (BHARREZRSF) DKE
ISE-oTL COEIE, FEREETATHEZ RV BOHTRBGERD,

(BA) 20045128 (2E—%
13, 000 (2000%) 12,7848 A
12,6935 A EEniEE 19. 6%
12, 000 / \
20304F
11,000 / 11,5228 A
: BRLE 31.8Y%
10, 000 / X = ln 1k 3 0
9, 000 NN
8,000 (1945%F) #% \' 9, 51575 A
, 7,1995 X ﬁi’ =R EEE 39. 6%
7,000 e /
= A N\ 21004E (B #EEt)
6. 000 - & . / .\ 6, 40755 A
= ; 2 ‘ o
5, 000 % E = = (18684) v \ 21004F (Fh{LHEET)
B = & (1716~45%) 3, 3305 A ¥ 4, TNHBA
4,000 = I 3, 1285 X N | ElREE 40. 6%
R 23 1 e
3,000 B iF S | 21004 (KT HEET)
L (3 (1603%) / 3, 7705 A
2,000 22Tk

’ (1192¢F) 818HA I/I/
1,000 oA o !

= |
0
800 1000 1200 1400 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 4,

HETELtORARE |DMEVEESD BE(ER2FE2A2IHELERZRBRASREIREZER)



BEMEICEITHEANODHER (FEn3 X 59 5l)

O EAEDOHLAOIL, 20504FE(21%9,515 8 A &Y . #93,3005 A (#925.5% ) &
SEAONE1,2008 AtEMTADIZRL ., EEEHEAOXFI3,5008 A, E.EM:I (59
90075A~- Lo TR, EREEFHI20% M 55140%(CEF

= (5
140 v _ _ ; 12,777A N - '
[ D R L S~ %Mm; |
s , : : ; 133005 AHD
120 | m.‘.\AD / %fﬁku ‘| ~~§~~ H
I (13.8%) #9007 KL =~
100 + =N B
;ﬁ%i =4 AL
/ oania HREERIE 8215 A
80 2 A #93,50075 A jEi (8.6%)
SEFIHAD 844275 A
(’661%) EESFEREAO
60 ' 49305 A
51.8%
A D _ L
7211A N =1 1Es
40 L 66890/) o e 91,2005 A &0
= : %%AD 1 ez '———--—--———_-----
------------ | 2576BA | - [
-1 IN= ' (202%) e T  BEAD
20 | : 7393* ——————— \\\:" | 3,76475* L_,_
L (7.1%) / AN ' (39.6%)
. = ] IN= |
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050($)
GE1) TEEE®HAD] X15~64m0BEBEOAQ,. TEHEHADO) [E65mLULLEDEDAO (GE3) 2005E1F. EMFHFOAOZEZAIEHELILTEOH TS
GE2) () RXBEEAOQ, £EEHAD, SHAONFAEFNRRAONDS EHHZEE (GE4) 1950~1969. 19MMEFE(XPBESE LY

HETELtORARE |DMEVEESD BE(ER2FE2A2IHELERZRBRASREIREZER)



D #HR

OINFETERTH oI RIFEF INDEHMF I, 2050FC TP BURELRY  BIHEFA
#AZNZED, FiRELGd Fo BEREFOILSHEEREFOINSISENEEZS,

HERABRHFROWS HuiHFHOKR
Bk 19804 3,582 smamts BN
19854 3,797 it = E B L
RN 19504% 4,066 5 1t ROMES
xtmer [ 19955 439075 tH 7 Xﬁé?ﬁ?%%f@;
20005 4,679 HE DEE
veviaer Il Lo 4,90675 tH %
B 20104 5,0297 .
20154 5,06075 tH
20204 5,044 75 tH & ’
20254 4,984 l
20304 4,830t & I
20354 4,727 7t |
20404 4,561 75t :
20454 4,388t !
N~ 4,206 75 1% PRO%
0 ,000 2,000 4,000 5,000 1,500 2,000
() (FHF)
HamS M RIBLF G DHIR SR AR B 1

HE:-TELORSREZ IPELEYELYD BE(TR2BFE2A2IBELERZRBRNSEIEEZER)



.......... 800 .
FEED é
0 ZEGDPoMEs |TE _ Z24

2020£ﬁ ..f’;(
| 1990=100&L1e £

500
(BEEFOREE)  © @
_i = \Y V4

305&226(@;\“\ o0 %&gyz
%K | $4.4% - B%

LA E|LA.47% 200 ;

N/ i FREDFEIIREDHES a

7<47 % \ %44 % 180} 1990&(H4“/(391¢)=100tbfc§ a

8%, OECDERAN

8 0 52021108 20H i | 2%
8 I 17 140 s RAY

120 ______-/g’" ISR
100 1

...............................

1990F 95 2000 05 10 15 20

FEEOLHGDPOHYE FEHEDODFEYESOHRE




FEFEREER T % 27 TOPSO(FRTE)  WRHIlFEE 7 >+ 27 TOPS0(FR31F4R)

B {KE 3 RS R

@rn) B ey e
1w 16386  ® 1 797 06442 =
2 BERE®RG 7159 @ 2 | wA4oav7Lk 04951 EE=
3 (ERET | 695.9 | & 3 7IYYeRybeah | 02866 =
4 BL8G | 670.8 | & 4 TILI77RY b | 81153 | =
5  B-BREG 609 @ 5 | p1vL-dyF-vIl 53685 =
6 IBM | 646.5 | = 6 N=9Y%= NI 14 | 51501 EE
1 ZBRT | 592.7 | ] T TUINIK IN=T + K=NT4 VT R | 4805.4 | -
8 THYY | 549.2' = 8 TRV R=NT4 VTR | 4755.1 -
9 REEH 544.6 | ® 9 Jx14RT Yy 43608 E
10 oqvndyF vzl 5436 | =h= 10 JPELAHY «FI-2Z | 3685 =
11 rasame 51 e 11 | Savyyexyk.gavyy 3601 =



I DR K

(BE=F+FEEOLERORERRXIZ. KE - EUNEZX25% T, HAIZL
1% & ->TW3B, 1990, (HFR D) GDPICH®H B HADE]ISF13.3% 7 - 7-
DA, 20194 (215, 58%i’C,%J6i7_\_/U’C\‘L\%> HADGDPOIEE 1M Tl
HERE 27U AN ~NMET L TWW5,

ERE—AZE7-Y DZEGDPL »2000F X217 > 7D A, 2018F (152611
El T —AETY 0BEE HFEMGDPIX. (20194F) 33U &A > TUWLW5,
KE65,281 KL, FA456,062 KL, HARIL, 43,236 F/L (HHER) & ->TWw
I

AZROFM S - BEEFHFENIL. 1985F (FRITE) 1617570 A, 20204
CIE3AIC e 7=y EEMEDHI990F DO HFEIIN28MLE 7> T W5,

GDPICX 9 2 EDEERIIHR—F L,
KE~NDBFEDLFREIIOLAICK LT, BHRIFZAAFGEG>TWS, |

THEX, [GDWHER -—=RfEMHER—DE~—] REHt. 20214%F., p. 162



FEID0T IV RABRRIEDILADBIZS UIZED

CNE TR « IJEEHEREDRFTSN T

IZEDDRIRISZEIR
=TT y JE— D=2
 BUDEDTT  EIEEE -
EET—CZ | s
. BNES » 7N —

« 556 » IN—F v JUERG



FERIDODT IOA1 IV ARBREDIARDEIES UIZED

9 Clc®H 2 T2VUCAIN R DILRIE

« Volatility (B84 « ALES)
« Uncertainty (AN EEM « RNEES)
- Complexity (F831M)
- Ambiguity (BEBRME « RBAHES)

v

s 20HCELOERBARTE « 72O TJOZANMEATE T, HLL. JKDIRTIEDN
7&%,._,\/3%& ﬁ@]jl:l‘lZZD‘X&Dbﬂ.é
A/\@%]@O)I’”%
RRAREAREZR. AT DRIV —EAXRTEE. AEE. [AZFEE] )




%miﬁ@
ﬁﬁ SR

ﬁuhtf¢wuﬂubf|“i'*& IHEBTAD

REIMAGINING
CAPITALISM

WORLD FIRE

l/f\/?’] ,\/5: ‘// 3R 1~

Rebecca Hende Yuko Taka

[EMlmAE] 3BENDER
TRZZ. TROER!

REatd o Rr TR IOF i3 ¥ THE S N AN
MBAZ—=Z THSONR L K 2 ik 4%, !
(PR EROMR ] 22 o003
EYarvtERDE,

HE TR L

COVID-19:
THE GREAT RESET

P

‘7"’('&'
\<
FEOYT O U —-R NN HEARD N LY

TN,

™=

299R-van?
¥ v

FA4xY - =

74 HiET R
R 2
75

4
FHERE

Fnoteic 1
s,
Shi i

P
o -




= 2 PINVE R A D
(1) [T )LE—o
V7 DBEBM
ENESES]

BAREHE 2020%F108
298

2021 FQURTEF I # — S LAER= (Fh2R
~iw) DT —NE U=k Uty ] TYI,

ZDRERIDECAICDONCERRERE CHDI S
A Y2DTRRE THROHEFEI AT L E
BEABTNRIFZESIRN), E2RURKELD S
<YRATFTAJIREBEWIRZSISkC U, FiElCZ
LS BIFOHHRENTZ, ARDE=RZPIME L
[CREBICEABINSEC) SN TNET,

CCC. [I=F3] ERUIEHREEIT Thappiness.)
(\ERR) TIFE<L Twel-beingl (D)L

E—+1>20) TY., COESEL. S4B - §518

BY « IEBNIC TERUVVARE] Z2ZRLUCUVNET, —
D happiness] [IRXBAICERTRIARE. TN
SREEABISINDIRREER LU CUNET, A8 TSX
B IMEE] F MTIlE—T7 VT OBKRIZER



ATCEZEOY LI —1 VT DEE
Eiﬁﬁﬁﬁ“fjfﬁﬁgﬁéfé%
i ﬁggc{ “d);\:yl:%l1 _E >, 5B A
FE=EPIVWEEN ZEEE% Ctrﬁﬁ;@@i\m;ﬁﬁm%m%
P%" “_J\ —C— O~ (—o /_-—C-:L)
D¥n¥A (1) S5EHEOESEEEAEN [~IID
[ T)lE—- @um{%%’d’éﬁfiggﬁ_aﬁ%% \ f?ﬁ%
,' ZO) ;bn/l:l N \ \\§ -
VU1 DERIE | A2ERESE s s,
EESOBEOZLEDICT IBREEN
BUEFIES HBHARERFE 2020 j Z CUL\E g = [ = g‘gﬁﬁ\ § 2|§
F105298 Well-being=tBEH#ETOY T ~ &
m§ft EADHRTEIBINTL)

—




= R w0 EE
FEFBFERDXRZ

1 K&

D Well-being|ZBH 3 2B D ZE

201843 A HAWell-beingStEHEAEPT EE
(-:-n.-l-

RIABFEORE: THEBEXER. LHAFEHEEER)
[ERIiRE]
OMEMICEENTLVEGNS, BATEN GO ZEELNSELSLL (ERERE THARIZ624L) .
OFED R EZIMIRTHY ., MIRICHESHENKSIZTEHIENEE,
O“BLARIZ—AVEYDERFZEICTA=HIZHA DRAICEY., AN TEENRETT S,
OF DR, —FEMLZEBTDRIFEEKRT B Happiness | TlEAL, FAM - HHM-HEMICE
FIREETHY . BIEEI A mBELEE DI EEIET [Well-being ISSFEHTAHENEE,

CLEIES BD!
O2F4 D, B EID=EZHFEL. HRE-RE-—HETHoETIVT,

OREZFIXRIZHI-VIREL. [BERADAE [ [IZHWell-beinghBEY A FENT=,
OBk, BtfF - B8k - RREITWell-beingZBE 3 2N EA DD H S,

20204108 HBAWel |-beingstE# s EE Sl
(IKHl: THEXER . LHFEFEER. \AEHLEHKBEER)

[EBI=id]

SR EHERELTEY. SR BIF~DREZENMYFEEDDTE.
OFHERBMEELTRIHEE (BIEX) EELLE (NTT) ., AL (EFE L) A EESE,




CSV/ \:I:T-'é?

[T L B
B EE & 4T
SRMIEDEH

(Thbb, @
SR DEER)
ARy
=y

(L5 —D2DRETHD 4/ X— 3 VE]
H | AYEONRICIMZ oN-Hg& LTl
TD2EBDA /) R— 3 EWVWHHSDE
EORTBREMANZEITOND, DT, 1
EEICHITAEMAEARCEEFRHICER L /-
TAEEIEZONDA BT/ R— 3¢
WO IE. 50 BEVCPHEDOKRELEA
%m&¢%%fmfw S AEEFEIEZ S
N, F-BMEDCRIEEHEZDHLDDE R
HREZ LT NIV RTIA—T AT -4/
N—=gyv ]| EWHBEE~NEENLLDDH
5. | (ITRIZHMN - 4/ R—2 3 VEAKRET
B | . SF3%FE3826BEZEARAE. p. 10)

[TRS VYR DA =TT 1 IN—=I3Y |  HEKISEBREELREDEM CAEFTITSHEREN
T DIEH. HEDEEEEDTDED, -



1.
2. B FEE L Thwell-being— FBAHGE

& mfmE

q__

PIOR214Y

[T




& fmE ¥ B fm 22
(Aspirational Ethics) (Preventive Ethics)

{8 m = - 1F = N1k

EN/CEBIRE 178 (Good PO TEERWNT &P

S Works) {29 FANRXZEHIRT
77 1A &X] (well-being) ~DOE@ e - [EERDHER
1&rm] UGS NIEIES

IES S - BT Z i

H

26



AN—=AZv M -
J0035 A

Bl (ZP&a(EH
EKBIEITEF
) (L- /A%
(’—50 ) (C,
¥err (ATE=E
IRE) ZARRE
MSIED T T
SOOETIH]

Credits: NASA

https://www.nasa.gov/topics/technology/features/tdrs-era.html



Credits: NASA

—
=
-3

5] : AR—ZX v PIL - Fr LT v —BIBREW

https://commons.wikimedia.org/wiki/File:Challenger_explosion.jpg



FyvL>odv—SDFEHES Credits: NASA

https://www.nasa.gov/multimedia/imagegallery/image_feature 256.html



fEREZFATWEIOS T
Roger Bou iSjOIV ( 1938—20 1 2) https://en.wikipedia.org/wiki/Roger Boisjoly



[AXT 2
AIEEIFITANEITLN IEELWCEITANE
BRI ESINETELY HBICHHKINE
EARITANEITLEL BEIIREIANE
PRERIEINEITERLY ANEEBICTINEG
BOERIANESTEL ARBRIERICLINE
Preventive Ethics Aspirational Ethics

b BEERAPHBRALEFERORT A FERE 31




Preventive Ethics Aspirational Ethics

B(TANE @8, M ki,
A&, BENHS
¥ P imiE o DmIE
(MR )

.+ SHIER) - RHER)
c AME c HME
- ERNIWIE - TTOHS

H#t . EBERXRDAFIHFERIALEFRORT A FEHE lﬂﬂﬂ 32



m%h&ﬁm%@ﬁ@
(L_iﬁ )

BTH N? ? ? LUNiTED

f Mwwﬂw*m i P4

HEOTE

HH . BERZDARFHFERTEFRDR T A FelE

33



pid )i} pe AR

(1258,

A SH)

HHE: BERIAKFIFEALEFHROR T M4 F 28R

CDFEUTFIIOUT 34



FhimES

5 M im IS

BLMTEIZELT miTEHSSICELTE

LESHiTE%Z
5loiRY LTS
7= D{mIE

Hit . EEZDARLAITFEALEFRORT A F2tZE

A=/, X%\, 7L,

KHEHESE
Bllo>TL <

R DFEL. KiliEDFEL



25717 LRI RIIT17 L{mIR
BHLALITHWLD TR EEBERE
BffLE. PO aSEARWi
SRl ;cfw@m* NI‘ Y

o= CH#REUTF *t Eimk\jtiﬁziiﬁfs
XA, BA) OUT HRDEL. RTEOFEL

Hit . EBEZRDAFLIFEALEFRORT A FettZE



ZN L A =m
m

i A (BAN) LCHEDEF] (well- Te - BEDOER
being) ~DEA (DT 7L AEBTS)

B 14 RFERY A

0S TFX—23>3.0 TFR—2 3220

Ak EDER B sr o rem

£ (B 2=BHK) % 1 ~45ds
BERE 5~0Ex[& 1 ~4EZP&E

E% [ (R b -avRyrgHL) (7L /avRvrg4IL)

bk EimiE RI5am

37



3. BIFEAMTWE D E LR K ORI D £ i

& L TDOwe

I-being (WB)




1510)

[P THRDERE]

(5







1T TR<HEXD (well-being) | Z2IZHOWTHEEE

EVOALUOVIO
(well-being/flourishing/prosperity/
happiness)

as eud ...onia,and conceive ‘the good life’ or ‘doing well’
to be the same thing.”
(PUARMTLR  [ZavaRf@HEE], §21; 1095a15-22)
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1. nHDOZE, G, RUOEHZRBHTI D, |

(Hold paramount the safety, health, and welfare of the public.)

National Society of Professional Engineers, “NSPE Code of Ethics for Engineers “
https://www.nspe.org/resources/ethics/
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ACM (Association for Computing Machinery) @

mEMBADE1RA

1.1 Contribute to society and to human
well-being, acknowledging that all people
are stakeholders in computing.

ACM, ACM Code of Ethics and Professional Conduct, Association for Computing Machinery (1992),
http://www.acm.org/about/code-of-ethics.
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v Ultimately, our goal should be eudaimonia , practice

with Aut

elucidated by Aristotle that defines human

well-being, both at the individual and collective level, as the highest
virtue for a society. Translated

roughly as “flourishing”, the benefits of eudaimonia begin with
conscious contemplation, where

ethical considerations help us define how we wish to live.

The IEEE Global |
Systems. Ethically
Well-being with Auto

IEEE, 2019. https://stan(
standards/en/industry-connections/ec/autonomous-systems




Bt O HiY

R. A. Calvo and D. Peters, Positive
Computing: Technology for Wellbeing and
Human Potential, the MIT Press, 2014.

POSITIVE
COMPUTING

Technology for Wellbeing
and Human Potential

Rafael A. Calvo
Dorian Peters
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National Academies of Sciences, Engineering, and
Medicine 2017. Human Genome Editing: Science,
Ethics, and Governance. Washington, DC: The
National Academies Press.

OVERARCHING PRINCIPLES FOR GOVERNANCE
OF HUMAN GENOME EDITING

Promoting well-being

. Transparency

. Due care

Responsible science

. Respect for persons

. Fairness

. Transnational cooperation

g " ETHICS,
<
~ GOVERNANCE

~N OO~ WN
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The value of science cannot be measured solely by its contribution to
economic prosperity. Science is a global public good with the ability
&EDX to contribute to sustainable development and global well-being.

s‘fﬂ VoY

DECLARATION OF THE A\ . ST —_— . : i "
= VT | HEENRZFOEMR-BERAZ. integrityztb . AZEDF
07 WORLD SCIENCEFORUM = (55 | gsosimot-ih. AMEEBEL TSI EEERH.
Smence,. e.tI.1|cs and /,4
mesponslEily )| mmonk, BENCEEORE. BR- - BH0L
[l BEAONG. HEHE EEO=—X~ DX EOTH
@5"!{ ISREEEENT LS, BB -HBEORELEES.

<\
R JUL HEEE R OSBRI AL
/] ﬂ NFREE. R E NG BRI 5 EBERDS.

‘\V https://worldscienceforum.org/contents/declaration-of-world-science-
forum-2019-110073
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Source: https://www8.cao.go.jp/cstp/kihonkeikaku/6honbun.pdf
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BETTER POLICIES FOR BETTER LIVES

st Ve

OECD FUTURE OF EDUCATION AND SKILLS 2030~
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Teaching and Curriculum analysis Publications and Global Forum ~
learning resources

i: 0) OECD Future of Education and Skills 2030

The Future of Education and Skills 2030 aims to help education systems determine the knowledge, skills, attitudes and values students
need to thrive in and shape their future.

=well-being

The Future We
Want

Students from around the world
have been asked to describe the
future that they want.

Here are their stories.




The OECDE

_earning

Compass
2030

The Future We Want

Even though there may be many

: different visions of "the future we

Well-being want", the well-being of society is a
2030 shared destination. The OECD asked

students from around the world to
describe the future they want, to
articulate their hopes, dreams and the

actions needed to attain well-being.
Listen to what they're saying

The OECD's Better Life Index allows you to compare well-being
across countries based on 11 topics that the OECD has identified
as essential.

Next>
OECD Learning Compass 2030




Wellbeing Economy Governments

Objectives - WEGo members commit to:

We“belng Economy Governments o COLLABORATE in pursuit of innovative policy

approaches to create wellbeing economies - sharing

The Wellbeing Economy Governments partnership (WEGo) is a collaboration of R R e

national and regional governments promoting sharing of expertise and Holicymuaking for chacye:

transferrablg policy pract@gs. The aims are to deepen their ur?derstandmg apd PROGRESS toward the UN Sustainable Development
advance their shared ambition of building wellbeing economies. WEGo, which Goals, Infine with Goal 17, fostering partnership and
currently comprises Scotland, New Zealand, Iceland, Wales and Finland, is cooperation to identify approaches to delivering
founded on the recognition that ‘development’ in the 215t century entails wellbeing.

delivering human and ecological wellbeing. ADDRESS the pressing economic, social, and
environmental challenges of our time.

ﬂﬁzle ,;%Q?Ei
/B = =y

TED Why governments should prioritize well-being | Nicola Stur... 0 el

@ \ x e #TR3  #B

SCOTLAND

Scotland’s First Minister Nicola Sturgeon gave this
TED talk in 2019 about the importance of WEGo and
why governments have a responsibility to prioritise
wellbeing.

Scotland has a National Performance FraméWwork
which has wellbeing at its heart. IEprovides the

secretariat for WEGo. - ¥ 2% DYoulube
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OECD Better Life Index (Well-being Indicators)
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How'’s Life? 2020
MEASURING WELL-BEING
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(Time, Jan. 2005)

TIME POLL FEELING GOOD IN THE U.5.

Just How Happy Are We? ...

Based on their own assessment, Americans are overwhelmingly happy and optimistic people, regardless of income

Would you say you are happy ... ... maost or all of the time ... S0me of the time ... not very often?
Under $35,000 a year |[Mostefthetame Allof the time L5133 D 24 I 7%

$35,000 to $49,999 | D 51% D 14% B 5%

$50,000 to $99,999 | D 55 N 13% B 2%
. Sio0 000 - Jear T 55, _ T | R

U.S. total 78% I 1o M s
Would you say that so far you have lived the best possible life that you could have, Do you generally Do you consider yourself
a very good life, a good life, a falr life or a poor life? wake up happy? an optimist?
Best possible N 13% No No
Very good I 371%
Good e 33% _‘
Fair [N 15%
Poor [l 2% don't m"gi don't &E-:?:‘“ g:

Thiz TIWF noll was ennducted by telenhane Dec. 13-14. 2004 amane 1009 adilt Americans by SRR Public Affaire. Marein of error i< +1 neccrntaoe noinks “Nol cure™ amitted for saome aiseclions
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Daniel Kahneman



T, MPDHRTI- 2RI THON?

(Time, Jan. 2005)

... And What Makes Us

Most people find happiness in family connections and frie
What one thing in your life has brought you the greatest happiness?

Children/grandchildren 35%
Family [N 17%
God/faith/religion [N 11% R
Spouse L 9%
What are your major sources of happiness? Top eight answers
Your relationship with your children.......o | 77%
Your friends and friendships.__. R 7 € %
Contributing to the lives of others_________ I 75%
Your relationship with spuurxefpartner or ynur Iuve |IfE ----------------------- | 73%
Your degree of control over your life and destiny. ... § 66%
The things you do in your leisure time____________ . EII!
Your relationship with your parents_________________ 3
Your religious or spiritual life and worship 62%

Holiday periods, such as Christmas and New Year's (50%

FEEDRER (77%)
RiZE - R'E (76%)
mEBEB~DER (75%)
FEEDE R (74%)




Martin P. Seligman
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( “The scientific study of optimal functioning
that aims to discover and promote factors that
allow individuals and communities to thrive”)

Source: Peggy Kern, Presentation in Kanazawa, 2014



What is positive psychology?

“The scientific study of optimal functioning that aims to

discover and promote factors that allow individuals and
. .

Communltles tO thrlve Source: Peggy Kern, Presentation in Kanazawa, 2014

“Positive Psychology is the scientific study of the strengths that
enable individuals and communities to thrive by building on their
strengths and virtues. Itis the conditions and processes of
optimal human functioning.”(Gable & Haidt, 2005)

“The scientific study of what makes life worth living.”
(Seligman & Csikszentmihalyi, 2000)



https://iaap-journals.onlinelibrary.wiley.com/doi/full/10.1111/j.1464-0597.2008.00352.x#b66
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Source: Peggy Kern, Presentation in Kanazawa, 2014
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(the experience of life going well-- feeling good & functioning effectively”)

Source: Peggy Kern, Presentation in Kanazawa, 2014










WIBET LD OEFBET /LA

CSV: Character strengths and
Virtue: A handbook and

classification (Peterson & Seligman,
2004)

DSM: Diagnostic and statistical
manual of mental disorder (CKE
BEFE, 1994)

- ANEHDOOIEFRLEE - ANEBOFEFDIIENT-HFIE
CHEEEE T ICEE T B2 ICEEd B2k~ =—27
fr~— 2 77 )L JL

« 6 DDfEAE (virtues) & BB (character
strengths) (CHfELTW3, HE LA (wisdom and
knowledge) . &% (courage) . ARIME (humanity) .
IF# (justice) . HiE (temperance) , Bt
(transcendence) &L 6 DDEHEZDTICHEESI L
p24mmms (@) Bz IE. MmEE, "o, FHEM.
B, NFMH. RE. BEEAY)




Have you heard of
neuroplasticity?

Neuroplasticity (f#ERJ#BHE) - T?
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US Wational Library of Medicine
Mational Institutes of Health

Fudaimonic and Hedonic Well-being &

BT HIR (epigenetics)

| PMC BH

Limits ~ Advanced Journal list

Journal List > Proc Matl Acad Sci U S A »v.110(33); 2013 Aug 13 : PMC3746929

= ¥ 595 pEIY [IeN 20id

This Article | Info for Authors | Subscribe | About

Proceedings of the Mational Academy of Sciences of the United States of America

Proc Natl Acad Sci U S A, 2013 Aug 13; 110{33) 13684-13689.
Published online 2013 Jul 29. doi: 10.1073/pnas.1305419110
Psychological and Cognitive Sciences

A functional genomic perspective on human well-being

Barbara L. Fredrickson,? Karen M. Grewen,? Kimberly A. Coffey,® Sara B. Algoe,® Ann M. Firestir
Arevalo,® Jeffrey Ma, ™ and Steven W. Colgtd.1

Author information » Copyright and License information »

See "Reply to Coyne: Genomic analyses are unthwarted" in volume 110 on page E4184.
See letter "Highly comrelated hedonic and eudaimonic well-being thwart genomic analysis” in volume 110 on page

This article has been cited by other articles in PMC.

Friday, December 11, 2015

U CLA Newsroom

SCIENCE + TECHNOLOGY
HEALTH + BEHAVIOR
ENVIRONMENT + CLIMATE
MNATION, WORLD + SOCIETY
ARTS + CULTURE
STUDENTS + CAMPUS

UNIVERSITY NEWS

Opinien + Veolces
UCLA In the Community

Faculty + Staff

UCLA Home | UCLA Directory

VISIT APPLY GIVE

ABOUT UCLA FOR JOURNALISTS MASTHEAD

Search UCLA Newsroom Q

SCIENCE + TECHNOLOGY
Be happy: Your genes may thank you for it
But different types of happiness have different effects, UCLA study shows

Mark Wheeler | July 29, 2013

# accowmeno RPN Y mweer | n suane [l

A good state of mind — that is, your happiness — affects your genes, scientists say. In the first

More Science + Technology

Cryo-electron
microscope research
reveals structure and
mechanism of
Bluetongue virus

study of its kind, researchers from UCLA's Cousins Center for Psychoneuroimmunology and the
University of North Carolina examined how positive psychology impacts human gene
expression.

What they found Is that different types of happiness have surprisingly different effects on the
Y yp pp prisingly New app helps

students learn to read

ancient lananace

human genome.
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* Deliver WOW Through Service
Embrace and Drive Change
Create Fun and A Little Weirdness
Be Adventurous, Creative, and Open-Minded
Pursue Growth and Learning

Build Open and Honest Relationships With
Communication

Build a Positive Team and Family Spirit
Do More With Less

Be Passionate and Determined

Be Humble
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GoogleD gz H o D Philosophy

“To create the happiest,
most productive workp

world.”
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SAHMRI

South Australian Health &
M Institute

Launch of a New Centre

Wellbeing & Resilience Centre established
and housed within SAHMRI’s Mind & Brain
Theme
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UN Ranking of Happiness: 2010-12

AARIFA3GL ) 16ET v ~—7

39, Czech Republic (6.290) H
40, Suriname (5.269) N
41, South Korea 6.267) e e
42, Tawan (621 —— S —
> 43, Japen (6064 [ SeeTE. §H

44, Slovenia (6,060 I SEEEEE—
45,y (6.021) — —
46. Slovaka (5.969) e e

m Baze country (1.977) + residual m Explained by: GDP per capita ™ Eyplained by: social support

M Explained by: healthy life expectancy Explained by: freedom to make e choices M Explained by: generosity

i Bxplained by: perceptions of corruption



UN Ranking of Happiness: 2016-13

Japan is the 58st |  Finland is the top. (WHR2019, p. 21)

Latwia (5.940)
South Korea (5.895)
Estonia (5.853)
Jamaica (5.8590)
Mauritius (5.888)
Japan (5.886)
Honduras {5.860)
Kazakhstan (5.809)
6. Bolivia (5.779)

62. Hungary (5.758)

CEESenE G

B Explaned by GOP per capita

B Explained by sodal support

B Explaned by healthy life expectancy
Explained by: freedom to make life dhoices

W Explained by: generosty
B Evplained by: perceptions of comuption
W Dy=topia {192) + mesidual
H 95% confidenc e mterval



UN Ranking of Happiness: 2018-20

Japan is the 56st |  Finland is the top. (WHR2021, p. 21)
53. Hungary (5.992) L [
54. Thailand (5.985) L I I
55. Nicaragua (5.972)* A R
> 56, Japan (5940) . . H
57. Argentina (5.929) L . =
58. Portugal (5.929) L e I
59. Honduras (5.919)* A - m
60. Croatia (5.882) - e i  H
Bl Explained by: GDP per capita Bm Explained by: generosity
Bl Explained by: social support BB Explained by: perceptions of corruption
Explained by: healthy life expectancy B Dystopia (2.43) + residual
Explained by: freedom to make life choices FH 95% confidence interval



UN Ranking of Happiness: 2019-21

Japan is the b4th |  Finland is the top, again. (WHR2022, p. 21)
53. Uzbekistan (6.063) B 3 HENE-
) 54, Japan (6.039) D

55. Honduras (6.022) BN N —
56. Portugal (6.016) B 3
57.  Argentina (5.967) B -
58. Greece (5.948) -
59. South Korea (5.935) B D
60. Philippines (5.904) | DN 3

BE Explained by: GDP per capita Bm Explained by: generosity

Bl Explained by: social support BB Explained by: perceptions of corruption

" Explained by: healthy life expectancy B Dystopia (2.43) + residual

Explained by: freedom to make life choices FH 95% confidence interval



Global Happiness Council
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Yale Univ.THHEHATDOH AR B L7

Yale University's New Course on
Happiness Is So Popular That 25 Percent
of Its Students Enrolled. Here's What It's

About Top colleges like Yale are teaching
O her pofessors. So,atural, vale says twort offer L agaln students to prioritize happiness—not

money and power

Yale’s Most Popular Class Ever: Happiness

https://qz.com/1192880/harvard-yale-and-other-other-top-

https://www.nytimes.com/2018/01/26/nyregion/at-yale-class-on- universities-are-teaching-students-a-new-skill-happiness/
happiness-draws-huge-crowd-laurie-santos.html



E=H| 2B 57-0I21F7 (KELERME?)

https://www.dreamstime.com/stock-photo-business-concept-businessman-running-hamster-wheel-image85736909
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Carol Ryff: Psychological Well-being
Corey Keyes: Flourishing
Tom Rath: Holistic Well-being
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Corey
<eyes:
-lourishing

High
mental
liness

sympioms

INCOMPLETE
MENTAL
ILLNESS

High subjeciive well-
being symptoms

COMPLETE
MENTAL
HEALTH

struggling Flourishing

0

Floundering Languishing

COMPLETE
MENTAL ILLNESS

INCOMPLETE
MENTAL
HEALTH

Low subjective well-
being sympitoms

Low
mental
ifiness

symptoms



Tom Rath: Holistic
Well-being

« Holistic view of wellbeing over a
lifetime

« Career well-being

« Social well-being

« Financial well-being

« Physical well-being

« Community well-being



http://www.amazon.com/dp/B00D1G7O1S

Paul Wong: “Positive Psychology 2.0”

Suaqjam

ANSHAK
3JU3l|ISay

o
suiuea|pn

g
aNUIA




7 ILE—A v ISR




Martin Seligman: Flourishing

Wellbeing has five measurable

elements:
P ositive emotion “'y’
}\
E ngagement l l ]
R elationships Ourisil
M eaning Martin E. P. Seligman

A chievement




/

‘ P: Positive Emotion

\

‘ E: Engagement

\

‘ R: Positive Relationships

The

-RMA
\/ode
(2011)

/
M: Meaning

4

‘ A: Accomplishment/Achievement
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Scope and Purpose

1.1 Scope

This recommended practice provides specific and contextual well-being
metrics that facilitate the use of a Well-Being Impact Assessment (WIA)
process in order to proactively increase and help safeguard human well-
be/ing throughout the lifecycle of autonomous and intelligent systems
(A/IS).

1.2 Purpose

This recommended practice provides A/IS creators (designers, developers,
engineers, programmers, and others) with impact-related insights that
should be taken into account throughout the lifecycle of any A/IS to
increase and help safeguard human well-being at the individual,
population, and societal levels.

|EEE Std 7010-2020, p. 11 & V) BEEE5|H., EHITEH



@m @ Qo o

IEEE Std 7010 is intended for use by A/IS creators
in order to help in the following:

Establishing a concept of human well-being in relation to A/IS

Establishing a means to assess the impacts of A/IS on human well-being
from conception to end of A/IS life

Guiding A/IS development
ldentifying areas for improvement
Informing risk mitigation strategies
Assessing performance

ldentifying intended and unintended users, uses, and impacts on human
well-being of A/IS

|EEE Std 7010-2020, p. 11 & V) EEE5|H



IEEE Std 7010 is intended for use by Nuclear Energy Systems (NuES) creators

@m @ Qo o

in order to help in the following:

Establishing a concept of human well-being in relation to NuES

Establishing a means to assess the impacts of NUES on human well-being
from conception to end of NUES life

Guiding NUES development
ldentifying areas for improvement
Informing risk mitigation strategies
Assessing performance

ldentifying intended and unintended users, uses, and impacts on human
well-being of NUES

IEEE Std 7010-2020, p. 11 & Y 5| FH « A&



A successful application of IEEE Std 7010 will have
the following effects on A/IS creators:

* An increased awareness about well-being concepts and indicators for A/IS

* An increased capacity to monitor, evaluate, and address the well-being
impacts from A/IS

* The ability to evaluate the ongoing well-being impacts of A/IS on users and
stakeholders

* The ability to evaluate the ongoing well-being impacts of A/IS for continual
improvement of the A/IS in helping to safeguard and improve human well-
being

* Greater ability to avoid unintentionally harming the well-being of users and
stakeholders

|EEE Std 7010-2020, p. 12 & V) E#E5| A



The WIA (Well-being Impact Assessment) Components:

A) Internal analysis and stakeholder/user engagement
B) The creation of the well-being indicators dashboard

C) The creation of a data collection process and the
collection of data

D) Data analysis and the use of said data to improve the A/IS
In question

E) Iteration

|EEE Std 7010-2020, p. 19 & V) E#E5| H



4.

Well-being Domains and Indicators:

General
Satisfaction with Life

Affect (Positive and
Negative Feelings)

Psychological Well-being

— Sense that one leads a purposeful and
meaningful life

— Feeling that the things one does are
worthwhile

— Sense one is capable and good at what they
do

Community

Culture
Education
Economy

Environment

. Government

. Health

. Human Settlement
. Work

|EEE Std 7010-2020, pp. 35-47 & V) E#E5|



IEEE Std 7010 general checklist

Yes/No

Completed internal analysis for WIA

Engaged users for WIA

Engaged stakeholders for WIA

Developed well-being indicators dashboard

Gathered baseline data

Gathered post-baseline data

Engaged in A/IS improvement

V(I NN | WIN |-

Engaged in well-being indicators dashboard improvement

|EEE Std 7010-2020, p. 20 & V) E#:25| H
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