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To put “ELSI considerations in the
Moonshot program” in context

* ELSI program has 30 years experience in the US and then 20
ears in the EU as ELSA. (ELSITAS S LDV Tld, XE T304
. EUC20FEDIREERZT D, )

* |t is necessary for us to examine lessons learned about how
to proceed ELSI research program and to address expected
challenges(i%?/?v%nce. Itji/i#sg?zlcjelss to repgat;fte&glr_}\&ilac i
argument. bbb -#EIzEF V. HoMLOHMNLTEH
LBEN DS FIC LB BB BT O FEEL,)

* We can benefit from the “late-comer” advantage on how to
proceed ELS| research program. (]h7=%5 (3. ELSIBFZE T AT 5 L
EEDESCEDHREN DN CTEEDHI BN G LELEZ 50 )

* It is new in that the scope will expand from biotechnology
to emerging technologies in general. (7=7=L . /\A A HIL AN S,

LI\?)—*“/‘/O T/ —2 RIS REERZTILRT S RIFHL

(o]



5 Common misconceptions about ELSI
ELSHIX 9 B &LHD5D DR

... they are hampering innovation and weakening competitiveness
e MNZDT A/AR—2aVZz[BEL., BIFBRFAZTIETIEN G,

1. Tackling ELSI is just a practice, and there are not many
research elements. (ELSINDEEAIEEETHY . MEEREHE
L)75LY)

2. ELSI efforts are mainly needed at the stage of
implementation. (ELSIx G &, EITHEREDEETHREICED)

3. ELSI initiatives should be left to humanities and social
sciences researchers. (ELSI®tlE. AXHERHEE IFETHIT
[XLLH)

4. ELSIis an obstacle to scientific research and innovation.
(ELSHEF M ERDA/R—La3V DEEZT HEDTH D)

5. Legal issues are the most important among ELSIs. (ELsi®
TEMRENRILEETH D) 3



01. Tackling ELSI is just a practice, and there
are not many research elements.

(ELSINOEHEA [TEEZTHY . ARERITHFYLLY)

>NO! ELsiis constantly changing, and its

identification, analysis, and solution are packed
with research elements. ELSI initiative is different

from an advisory committee.

(ELSHEEIZEILL. ZOHER - -ERIIAZTERZMN
k. ELSIFZR . BREZEEaE &2, ) —




ELSI research program in the U.S.

Ethical, Legal and Social Implications

e The ELSI Research Program was established in 1990 to
anticipate and address the ELSIs in the Human Genome

Project (HGP). (707 5 L [X1990F ZFH15)

* “No less than” 5% of the NIH HGP extramural research
budﬁet was required to be set aside for research on the ELSI

Igzl}l/)t e Congress. (Y ERIAZE 7 E D5% LL_EAVELSIFRZE [ZE])

e Centers of Excellence in ELSI Research (CEERs) were created
since 2004 as the infrastructure to foster highly
transdisciplinary research, facilitate the translation of such
research into policy and practice and develop the next
%Eggra/tiqn of ELS| researchers. (2004 F M54 Z"—K?%Eﬁ"f”\
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$25000000 S25 million
(27{8H) (274EM)
$20000000
(2&m) | ELSI program budget
Total $17 milllon
$15000000 (18f&H)
(1612H)
$10000 000
(1112H)
$5000000 . ’ Centers of Excellence in ELSI Research (CEERs)
(5(2HM) - 4 Program Centers (Stanford, Duke, Case, UW)

- 3 Exploratory Centers (Harvard, Howard, UN()
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Boyer, J. T, Brody, L. C., Kaufman, D. J., Lockhart, N. C. and McEwen, J. E. (2017). ELSI Research Programme of,
the NHGRI. In: eLS. John Wiley & Sons, Ltd: Chichester



02. ELSI efforts are mainly needed at the stage

of implementation.
(ELSIFIG &, EICHEREDEETREITED)

>NO! Different types of ELSI can be found in

different stages of emerging technologies. It is
essential that ELSI team members are engaged
very early on. (tfZRFHFEDEFEIZIEC T, £545HFE5E
DELSINELS S, HFZFHFE D FHA R RE A SELSIF— L
MIMHEENBETH D, )

Research Development»Formation»Implementation Operation
phase phase phase phase » phase

upstream mid-stream downstream’



03. ELSI initiatives should be left to humanities
and social sciences researchers. (ELSI it (. A

NHAERARBIELETHIFIEELLY)

>NO! The essence of ELSI initiatives is co-
creation among stakeholders. ELSI initiatives are
implemented as interdisciplinary research from
the beginning of the design process.
(ELSINDEGEADARE L HEEITHY . BREHT
TADZAM G, FIEHARELTERINZ(T
NILEEBTE0N, )




GE>LS program in Canada

Genetics, Ethical, Economics, Environmental, Legal, Social issues

e Genome Canada, a not-for- rofitEJgovernment agency,
was created in 2000. (2000 [ZFH1g)

* |t made the inclusion of GE3LS research component a
mandatory requirement for all of the large scale

science projects it funded. (KIRIEFIFT O IR C
ELSIFFR/N—FEZ6HHENEFET )

e Three different models of GE3LS research was
generated, “stand-alone” (funded directly),
“embedded” (funded within a larger project, but no
connection) and “integrated”(the most rewarding, but
challenging). (B3 (3, EJH, fHAAH B D3DD
BATNEAHENT=,)

Pullman, D. and Etchegary, H. (2015). Clinical genetic research 3: Genetics ELSI (Ethical,
9

Legal, and Social Issues) research. Methods Mol Biol. 1281:369-82.



Filling the “policy vacuum” between science

& technology and society from both sides
FEZEOELL QUETDRILLF I TEED D,

Normative anaIyS|s<%E$uE'J/\$ﬁ>
Descriptive observations (SEZEEGER

: Souety

. NX<ELSI (ethical, legal
Esr:ieerrire]g \and-social issues) 1=
and iy Legal (L)
technology Safety and Ethical (E)

. \
BRI 3 o eience -Social (S)
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Translational research
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04. ELSI is an obstacle to scientific research

and innovation.

(ELSHE TS/ R— a3 DI E

95D THD)

>NO! Tackling ELSI provides an opportunity

for innovation. From this perspective, RRI has
been promoted in Europe. (ELSI~ D EXFE A &

A/ R—230 DERZTIRY

L9 5, TOLVOE A

M5, B TRRIDMRIEESN A EDIZHEST=, )
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05. Legal issues are the most important among ELSIs.

(ELSID R TEMNBENZLEETHD)

S>NO!E (ethical), L (Iegal) and S (social) are all important
for innovation of emerging technologies. —oV0T0/

aws (L) are forced to

continually review from
ethics (E), and also can
change depending on

Ethics (E) are norms
people should rely on,
and foundation of laws (L).

Society (S) is
erratic and
unstable.

society (S). HEIZBLTALN
HEE)DNSOTHOR KT BRERE, . BALNPT
ElL.ft&6)Iz&>TH s (L) DELHE, LY,

£hHY3%,




Complex relationship between E, L and S

ELLESORBDIEHLREZR

Case 1l Nolegalissues, but ethical or social issues
L O E X S X

Case 2 No legal and ethical issues, but social issues
L O E O s X

Case 3  Legally violated, but acceptable by society.
L X |E A S O
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Expected criticisms to ELSI initiatives
ELSEEREN L TR RSN SHHEH

e Conflict of Interest (F|7x#H /= D EE) : whether
ELSI researchers receiving ELSI funds would have
the intellectual freedom to criticize the program
itself.

e Effectiveness (& FAXT IR DERE) : ELSI program
failed to have noticeable impact, despite of
increased research budget.

e Evaluation (FLEE D BITE D FEEE) : How to measure
and evaluate the outcomes of ELSI initiative.
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summary

e ELSI is constantly changing, and its identification, analysis, and
solution are packed with research elements. (ELSIIEZEIZZEEL. ZDF
R -fRRIEMARERIHE )

e Different types of ELSI can be found in each stage of research and

development, from the eagé/ stage. (ELSIFBARHEFEDHARENEL
2%, MRAFEDERFEICIGC T, BEDEBADELSINELSD, )

* The essence of ELSI initiatives is co-creation among stakeholders.
ELSI initiatives s(hgulgll be implementﬁc)JI from the I:f)feginnzigg of th?
esign process (“ esign” approach). (ELSI~DEMAAHDARE (LIEE|T
50 \géﬁé?ﬁutxmﬁ%ﬁ%h\eg%ﬁﬁ£aﬁf;(7mlif;6fgt\o )
* Tackling ELSI provides an opportunity for innovation. (ELSI~ D Ex#
[F. A/ R—230 DEEZTIRET S, )

* E (ethical), L (legal) and S (social) are all important for innovation of

emerging technologies. (Tv—o 0 79/00—0A/RX—23>D1=H(2
(X, EBLESEFLKEERETHD, )

* it is necessary to learn lessons from the 30 years of experience in
the ELSI program in the United States in order not to repeat the
same discussion. (FEL& Rz RV IRSELN =D (23 KE TDI0EFEDELSIT

A S LTORBMNHFEoNTHIZESBENSH D, )
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