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Summary

-

Research Background and Objective
O The Italian Presidency decided to discuss Digitalization issue in the Research and
Higher Education sector for the first time in G20 meetings

O This research aims to effectively support the government in participating in

informal gatherings and Research Ministers’ Meetings at G20

O The report will deliver the results of such G20 meetings in 2021 and provide an
analysis of the achievements and limitations of the Ministerial Declaration, in
comparison to other relevant international recommendations and debates
published in the OECD, UNESCO, etc.

II. Research Content
O Summary Minutes of the G20 meetings on digitalization in research and higher

education sector

O Comparative analysis of G20 Research Ministerial Declaration with other relevant

publications from international organizations
O Achievements and Significance of G20 Research Ministerial Declaration
- Identification of the research and higher education sector in need of specific
policy for effective and sustainable digitalization

- Establishment of common understanding among G20 countries on the need for
policy efforts in three pillars: digital research skills, digital research ethics and
digital infrastructure

- The annex provides a meaningful and comprehensive reference for any further
efforts to make a more specific action plan

III. Research Outcomes and Expected Results
O The report is expected to be a meaningful reference material for future activities



in G20 platform on science, technology and innovation issues, as it provides the
first and only record and summary of meetings regarding digitalization in the

research and higher education sector

The achievements and limitations of G20 Research Ministerial Declaration is
analyzed in a comparative perspective with other relevant discussion in

international organizations

This research attempted a holistic monitoring of Korea’ s activities in multilateral
discussions on digital research relevant agenda and provided suggestions for

further participation in the global debate in accordance with its domestic policies

The report pinpoints significant diplomatic implications of Korea’ s participation
in G20 platform to address STI agenda and this report could hopefully provide a
basis in carrying out Korea’ s plans to enhance its capacity in science diplomacy

at a multilateral setting
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GT Trade Ministers
The UK’s 2021 G7 Presidency will feature

A adedicated Trade Trackat the G7 for

N\% the first time, led by the Department for
=S
== International Trade. The Trade Track will
GT Health Ministers G7 Foreign & Development Ministers
n order to defiver meaningful change The G7 Forsign and Development Track,
~r and impr ndermic =" led by the For
Py
rack; le A/\;"-"w Development
===
ZSACAT  integrated approac o ki ng the

Gr Digital & Technology Ministers

The Digital and Technology Track, led by

. theDapariment for Digital, Culfurs,
SAX Media and Sport, will sesk fo

demnsirate tha G7's ambition ..

SACAC and the Department for Environment
Food and ..

The Finance Track is joi ﬂyledb‘f

G7 Finance Ministers

\/\ g
A~ AdrewEulvTh UK Prasidency ..
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Foreign Affalrs and Development
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RESEARCH AND HIGHER EDUCATION
ISSUE NOTE

BACKGROUND

Thas overarching rationale for the conveming of the firt G20 Hasearch and Highes
EUCAU0n M ISters Meeting |5 the need 10 betier connect academia to the ongolng digitai
transtormation and to improve the linkage betwean higher educstion and the digial
ECOMDMY,

Propety g £ the digial and hamessing the power of technnlogy to
promofe  social  cohesion, economs: devalppment, cuftural eanchment  and  tha
enhantement of human capital is one of the great challenges we lface Wday. Given is roke
In shaping tha gensrations who will build the sociaties of tomorrow, higher aducation plays
a pivolal role and can begger changes that will fife: down into the broader sociely.

T weork agenda will foeus on how higher education institutions can fulfll theer educstion.
resaEarch and innovation mandates and help addoess the connacted chalkenpes of
advancing dightal skills, managing pervasive digital technoiogias in all domains - taking
M SGCoUnT e ethical nlleeru'na that arse wiih the aovent of new technolpEs - and
fully expliting the collaboration P by dightal lechnclogies  and
infrastrugtures

Tha pimary goal of this work strand is tn estabiish gusdelines for a common research and
higher sducation space for digital societies, covering,

1) content. Lo, which digitad skills in which curricula;

2) values; |.e. which values inspire the aC0ess 10 and the content Of higher education
Ton dagital socielios,

3) infrastructures; | 8, which common infrastructures ars neadad to support global
highe: education for digital societies.

HESAROH AND HIGHLT £ DS TRON - ISSUL NOTE Page 1ot &

PRICRITIES AND DELIVERABLES

() Advancing DIFtal skills and swarensss n Hifhss Education

InFarmation and Communications Technologles (1T} are ubiguItous and sutject 10 rapia
obsslescence. They reguire constant investments on infrastrocture, as well as on e
Skifing and up-skiling to enswne indhviduals make the most of avaliable tools and
inmevations.

Italy inbénds to highlight four digital challenges that higher cducation institutions should
OVEMCOME by dEvelnping digtal skills through thelr curroula core ICT technoingies,
Artificial intellgencs (Al data stiends and cyberstcurity. Curricula should gusrantes an
a0equatE [Bvel 0f Bestal ComPEtEnces In the different fiekds of highsr education. A sharsd
el of guidelines could facilitate the development of common programimes in diffisrent
Thelds, with InTomation on the key competencies to e developsd, credit cerifications and
mepbilty programmes for students and resssmharns

Acadermic mabilty Nas provan to be the bast way 10 Spread Knowledgs aoross different
Cudtures and countries. The G20 discussions will Degin from existing best praciices Sround
the world, such as tha vanous exchange programmes / actons, and promats the cultunsg
of & giobal education system 10 enable a sustainabls gobal economy in Gigtal sockties.

Expectad outcames: Curmculs and mobiity for “Higher Education for Digital societies™

- Dewiopmen! of a common  compelsncy  framework  guiding  eurricufum
deveinpment ror the varmows education melgds, orawing fom mumtiple existing
SOUMTES (SEEntific socetes, Ncluding ACM and IEEE, Infernational (rganizations
Such &5 LINESCO and the OECTD).

- Blaboration of goidelines (o design an exchange programme for digital credits for
students (incl. PADS] and researchers.

- Eiaboration of guidefines (0 produce 8 omestop shop cataiofue of open-aecess
distance eaming Courses (incl, continuous eoucation), SIEMING Tram a survey
of existing material This will raise awareness on exisling materia! and broaden
BCORSS fof those Cumently excluded fram higher education.
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(i) Towards common values in managing pervesive digital technologies in higher
SOuCHTon

‘While innhovative digilal technologies am opening up nnumaerous. niow opportunilies for
growth, devssopment and the sharng of culture and information wordwide, the misuse of
these pervasive lechnologies Minds fertile ground t comupl Me dighal spate and
Endermineg the core vasues of Dur sociaties.

Thiis orgEning =hifs and changes in our infirmation eeosystoms ani generating nereasing
amounts of digital content and lttle guidance Tor individuzis on how to distinguish
Detwesn Tacts, Talsehnnds Snd opinins. Ties phenomencn, mads SEnmcantly worse by
the profiferation of incréasingly malishc “deep fakes”, 15 seversly hampenng social
cohesion within G20 countries, by making i consistently hardes 10 maintain common
beasic frames of reference.

This 15 compounded by the poiarizng stfect of the algnnthms and Al T00is powenng most
social mediz plathorms, streaming stes and other online content, which strongly
contribute 10 deiving individuats towards seifreinfarcing spirals and cosed like minded
coMmmunities, which are particulanly vainerable 1o extremization.

An impaortant prionty of the G20, therstors, should be 10 ook for common ground and to
undesling shared ethical values such as a human centered technology that respect the
rule of law, privaty and human dehts. Intemational cooperation in fesearch and higher
edueation shoukd aim 1 find this comman ground of Shared prncipiss, and the Atacemics
wnforma| gathenng could play a key role in this respact

Expected outcome: A Charter of Principles in “Research and Higher Education Tor Digital
sooietiss” bassd on”
» Common guigelines to familitate open access to, and usabiity of, & broad catalogue
or pourses related to digial technologies feiso in connection (o the abovementionsd
Wik Eimed et developing & “cataligue of aDEM-GEoess CISIANCE IBAIming CoUrses™).
- Shared fethical} principies for certifeation and validalion sysiems (eg. proctorng
systams)
. Shared felhical) principles for producing and sharing information securely (GOPR
and the fike} and (technical) requirements 1o recognize orfginators of research
resufts whife encouraging pre-competitive worlawics cofisbaration.

HESARCH AND HIGHER EDUCATION - 1SSUE NOTE Page 3cf 6

Guidelines o prormote digital gender balanoe in the access to, development of and
implementation of digital toals (Gender & Digital biases such s Gender bias in
digital Madicine, Al gender blas, efc. |

ApProaChes o promote mobity of StUdSAIS and MeSearchers.

« Approaches to promole inability of digital far Highar Foucation

(1)

The growin g avaikabiity of geographically dstribuled data, computational power, obotic
Sy=tems, SOphSTcated NUMEn COMPUTer INTEFSCIONS Nave Maade 1T possibie to regdesign
educational and research processes. To develop digital skills, models of knowledge
sharing (possibly domain-spoecific) that favar eollabaration policies muest ba provided

The main  objectve of this discussion s 1o agree on  common  goidelings
0 identity colizbarative digital Infrastructures 1or “Higher Education for Dighal soteties”.

autcomes.

« Sharing of best practices of educational models and innovalive use cases making
Lse of AL big data. ieaming anaftics. robotics. notably personaized education
(suCh 85 personaiized memicing) and fnterdction Technologles (IAT) where Al &
Robobics will make ifabie & new g e i devices capable of
interacting and colborating with peopie and environments.

« Shaning of detsseds and benchimarks, secure and relflable, balanced, free from tes
&nd &bie fo presafnve pnvacy, etfically driven fo denve fiuman behavior modeis.
espepiaily in the fieid of human-Al intersction.

- FEaboration of requirsments for a network of virtual labs to offer resource aocess
eg HPC, cloud, &nd to provide a common ground to experiment through leam-by-
doing £.4.. In the case of cybersacurily, chiber range. distibuled honey-pot. efc..

- Devaloping common approaches to fagiifate a collaborative infrastruchure fo
exchiange, share and produce information efficiently and securely and o profect
the irbeitect ual properdy of resulls oblained by students and pourg researcfers o g
Blockchaln based infrastnictures).
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2 Academics Informal Gathering

Agenda

19 May 2021

12:00 - 1210 PM (CET)
Chairs.

- ltalian Chair (3 minutes)

*  Saudi Co-Chair (2
*  Indonssisn Co-Chair

1210 - 13:15 PM (CET)

Welcome snd Opening Remarks from the Halien Cheir and Trofks Co-

Session 1 - Providing broader access io educational material and
infrestructure and to scientific information

* Introduction by the italian Chalr

Paola Invererdi, Drorescorm(}omnuaerscuence

1316 - 1326 PM (CET)  Break

e = i « Introduction by the italisn Chair | 20 minuts
i + Debate {2 min

13725 - 14:30 PM (CET)  Session 2 - Ethicsl principies in higher sducstion snd resserch

d in the revised efements for
h gelegate will contribute by iustrating
sn—regc priorits -m;

Drawin efrwliner.lenes inch

thair country

Speaking order
Brazil, Ganada,
Indis, Jopan, M
Singapore, Sou
United Kingdom, d S

NEPAD (Rwanda), OECD, UNESCO

Arsbis, Indonesis, Argenting, Australia.

12:30 ~ 15:35 PM (CET})  Session 3 - Support to redesign and improve sducational and

resesrch processes quickly and effectively

= Introduction by the Itelisn Chair (10 minutes)

= Debata (2o eao
Dr n»u—:gnnm the th c:jm:‘un'cdl the revised elements fora
declaration. each delegale will contribule by illustrating
Stralegic priorities for Meir country

Spesking order: Saudi Arabia, Indonesia, Argentina, Australis,
Sral, Canada, Chine, European Union, France, Germany,
Incfies, Japan, Mexico, Republic of Korea, Russian Federstion,
The Netherlands, Turkey,
SEAN (Brunsi), ALl (Conga)

=, Spain,

15:35 - 15:40 PM (CET}  Way forward and Closing remarks (5

o revised slements for
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&
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SECOND-DRAFT,-20-6-20214

41 IL ETHICAL PRINCIPLES AND VALUES IN RESEARCH AND HIGHER EDUCATION®

42  [DEU: We note the importance of ethical principles and [MEX: integrity values] for research and higher
43 education, and the impact of digitalisation on them, and endeavour to continue our work to identify the ethical
44 principles and values based on human rights that are required for the creation of inclusive, resilient and
45 sustainable societies through Open Science and [MEX: new] Education Initiatives taking #nto account the need
46  for:*
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G20 Rome Leaders' Declaration

Rome, October 31, 2021

46. Digital economy, higher education and research. \We recognize the role of technology and innovation as key enablers for the global recovery and
sustainable development. We recognize the importance of policies to create an enabling, inclusive, open, fair and non-discriminatory digital economy that
fosters the application of new technologies, allows businesses and entrepreneurs to thrive, and protects and empowers consumers, while addressing the
challenges related to privacy, data protection, intellectual property rights. and security. Mindful of the need to support a better inclusion of MSMEs in the
digital economy, we commit to reinforce our actions and international cooperation towards the digital tfransformation of production, processes, services and
business models, also through the use of consensus-based international standards and the improvernent of consumer protection. digital skills and literacy.
We welcome the results of the G20 Innovation League, as a platiorm through which multilateral endeavors can boost partnerships, collaboration, co-
creation, and private investments in technologies and applications benefitting humankind, highlighting how trade and digital policies can help strengthen
the competitiveness of MSMEs in global markets and address the particular challenges they face. We have also begun to address the application of
distributed ledger technologies such as blockchain networks to protect consumers through increased traceability. We recognize the growing role that
Information and Communication Technologies play in our societies. In this context, we emphasize the need to address the increased security challenges in
the digital environment, including from ransomware and other forms of cyber crime. With this in mind, we will work to strengthen bilateral and multilateral
cooperation to secure our ICT, address shared vulnerabilities and threats, and combat cyber crime.

47. Well aware of the benefits stemming from the responsible use and development of trustworthy human-centered Artificial Intelligence (Al), we will advance
the implementation of the G20 Al Principles, while considering the specific needs of MSMEs and start-ups to encourage competition and innovation, as
well as diversity and inclusion, and the impertance of international cooperation to promote research, development and application of Al. We welcome the
G20 Policy Examples on How to Enhance the Adoption of Al by MSMEs and Start-ups.

48. We acknowledge the importance of data free flow with trust and cross-border data flows. We reaffirm the role of data for development. We will continue to
work on addressing challenges such as those related to privacy, data protection, security and intellectual property rights, in accordance with the refevant
applicable |egal frameworks. We will also continue to further common understanding and to work towards identifying commonalities, complementarities and
elements of convergence between existing regulatory approaches and instruments enabling data to flow with trust, in order to foster future intercperability.
Recognizing the responsibility of digital service providers, we will work in 2022 towards enhancing confidence in the digital environment by improving
internet safety and countering enline abuse, hate speech, online vielence and terrorism while protecting human rights and fundamental freedoms. We
remain committed to protecting the most vulnerable, and acknowledge the G20 High Level Principles for Children Pratection and Empowerment in the
Digital Environment, drawn from the OECD Recommendation on Children in the Digital Environment and other relevant tools. such as the ITU 2020
Guidelines on Child Online Protection
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7) M2Z4KI(2020. 9. 9.), "KISTI, OFA|OF OA OJE! 2020 22t 7HE|,, https://www.sedaily.com/NewsView/1Z7SE4006Y (A4: 2021. 11. 17.)
8) https://www.unesco.or.kr/data/unesco_news/view/767/1121/page/0? (A 2021. 11. 17.)
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10) XF=: Science Business (A3 ), T MZL HH0| SOHM= S QEAQ|AA Z2QRE D2HE |
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4-%ED%81%B4%EB%ID%BC%EC%OA%BO/ (ZA4: 2021. 11. 20.)



42 G7 Y G20 TEIE EAl O 2 ot ¢in

O¥97 &1
O WCRI 2 APRI o] &3}
- WCRIE= '07'd A|13] 3] S gl=BollA AT o2 2@ 7|2 AJA 2 X o
A MHE T JEE TRl = FAdes N A7 FAlo 7 FoFha e

. 109 LS AR ATLHRAE N AT Fuje] VESD 7
5 A90e] Qikoz Polstel Be] A7ae) B4 wesl Adlsh 9762
HuAlee] Bl s a7shn R

.
o

1204 Agwd] w7t 163 10256 ‘213 39714 A7ael4RAE%
< Zo} ATEBEAE S JF-E TS X Foll 199 TF WCRL, 18
W oivt A133] APRI mglo) 4%t
o 21 2¢ A43] A& APRI "8 Sh=r
@3 e} AFEYAHEAE T} A3}
O WCRI % APRIoA 9] gh=ro] &gt
- WCRIol| dd7-&¢] @4 AH-E tiskste] Gdah 7|3dgdo] Frofste] uje] &
3 Ao disf LAY =9k A= /Il=
- A7y I AR 2R FeAR] Fofu obAITE AAshE A= AS7HA
AT, F2 AFge o] FAL 2ty AL A= A8 AR FolA 7
20w =& W3 AH 2F{o AolA Fsh= A=
e T}WFAPRI VB 9] 7%, o]1A] m<F7} 15 29 W= AHEZZRA| S0 A 7
HAY 20993 nEoA AT &2 HEV AFos 238 o} =S
o) 3£3}+= PLANING COMMITTEEZA &3l 231 A&
o O|E AZIE A43] thIE AZolA NHSHA HIAAL ool
o Ado g thetd7 &elE o3} A = ade 7getal Mg
0 Al &7
O FUlaz AFAFAD Selo H3F ATE vfES 9 b= HAE7)F o

il
o)
=

F

- 199 11€¥€ A0} U= F=3)oA Al tigk 2E2YE X%
(Recommendation) v} 93+ 29S¢l SAHAEIIIFC] SHE
- O|% |2 ARET]TR AAIFE |52 21 YU3(COMESDE T4 02 Theksth
ol HAIRIL} =7t I EEF} o)A S AX|= A o] S w3 2



I CIX|E Q172 ofxfofl chet 7|E} CIR} =of Y §H=o| Eof e 43

shal w<r, @ COMEST @k 9197} oist
0oz Aoy & 9F Aol
O KISTL, COARS} 7] s}Alo} OA H]E 2020 F57)3
- Ao E BRTS|EARATAKSTDZH COARS| AF Lo zA 203 9

SEAOIRSAE I oMo AR & FAZ ob)
OA ]9 2020° & J&jHJ,]SHD
O oZuole 22 FYE] Fu AET} ol

- CODATA”} F%x13= Global Open Science Cloud(GOSC) Working Group %
RDA(Research Data Alliance)®] Global Open Research Commons(GORC)
International Model WGel| =] HAE7KS=ae7|eARnATD o

O AA dlolg 3t (International Data Week, IDW) 2022 A-&ollA 35713
- DW= A+ gloje I A 7]+<1 CODATA, RDA, WDS7} &-5°o2 st
Rom ‘16 = ERE 9, 189 BEoht £ JHE 22U A 7HF
e 22 6ol Heoll A #33] DW7F 7Hzmuq )] Sty 24 B 7
(KISTD, A HALATAKIGAM), = E=2eATFAKRISS), gh=ghe]
StATAKIOM), = HSTUE=AH, *4?4"4151 7t 3 ETH

« IDW 2022 A S8l =u] A7HlolE ¥ A3E SAF o R gl FE
A Z70| B are Ao 7|H

O UNESCO 2Z Aol 223 (Advisory Committee)

- ol TE HEE A& AATY |G 2L vl 204 A
Hoi o ?12)

11) MEZH|(2020. 9. 9.), "KISTI, OAJOF OA OIE! 2020 22121 4%, https://www.sedaily.com/NewsView/1Z7SEA006Y (ZAML: 2021. 11. 17.)
12) https://www.unesco.or.kr/data/unesco_news/view/767/1121/page/0? (ZAIY: 2021. 11. 17.)



44 G7 Y G20 IeP7lE SAl 2o

o
olo
ox
e
re
4

Iv. G20 A FHAEL| Eot AU st= CiSof et

L 21'd G20 @7 AB/AHA=S B71

'D
1_.|

ORE7}
the 57} 2

O #™ oAl e gd& =AZ]IF =2l oln] o T Ui
A

AL ES] AS v o R G20 ATFATAAEY HdiFd A4

Pl AR WS viEo R ok ¥4 eg e

2

A7 B 9%

M

SARY RSP [N Eoi7e
o47L{0EARIE 2T

ASH BED |EAMI T
150 | = A RHO I J1E L ERAE

L - 2|F AloJAl MADCEln SFHAMES|

NEOE

o G20 =2l2 OiEt CiAt E=olote] BEH
- Y IS UY S 2E oY o ASS 9IF CXY A T
5t WS EUS S8 CIXY A7 oo BN o

St
 CIXE Y|z &&82 72l 2=

CIXE A9 e
wiME HXE Z|gnge 24 ¥=
E% St X

- CXE TS o AT Meh H2US 9l
- S, AR Y ATl mRe| E7 o

- dATRel eiTwal oAl Mu o Hef Il

ol 23| e 7|2 dA7es =oloME o MEtxte] MAFHO|L} S5H
el 20| FLskH CiEX| T U9t CIXY o pealoME

AA -

dztsty| e 22fel A 2zZalel HAFge| Wso| L=t

0iH3| BZED UE bf, O TR ThEt 21A Dot He

[ |




=

(]

N

o

re
=y
0
e
rx
re
AD

10
0!
N
Ha
o
H
e
0lo
2
i)
ro
X
o
H
']

S| H| G20 =2|2} e} CIAl =2l2le S &H
U= AXMZE et nsgs 43t 2271 AUS
MAZO T edgst U= FUHAZ Al g2 Ao AlQ|
mggn 2 g2 M™ ofst dHE Algle] QlAlES =07
?ist o st LIS
At s EF=2EM 2= (55 us AZ27t SE9]
ZEFOIH UX| 22 [Mog=e| A=) ts ==
X EHI7sst™M =2 (SDGs) 2| 4™ F¢l wsol st

Al&Z| FUAZ EIOME AlJE SDG-4 A& Mag = JAs EANA
TS e ek Alale] Al CiEH LEEM O E M3 Sh=
Al 28l s =5t JA=H o] Lfs82 G20 MR sz}
He| 2™ otz dx|ste UAS

a = =
A4E ol e HZA/XpE FRshe HaMu) Ax(e
oel= eldgsts, 7[2H2z sHAE FA d4E=¢
ATHolE e 7 X && StietstlAt &

o
oA Ooje 2 i3 M3l Z3R/oll thet FAIR(findable: 2574
7tsM, accessible: M ZM, interoperability: s 224 3
reusable: ZjALE) =] =4 A =Hel
2to| M A 2 XA Aol et =2 2 X[ HMA =2
MAFEHQl AFXE0| DEZEL AFHOHE MIXe=Z
SN = A= EMHMAL Sy AHF
LEMMA QLEHOIH 52 QLEAIO[HAALS| EAEAIM

Sgxoz £

0

RN, ol AAE Hol 22 EAEAS S5
APColElel BF U BEY MD wE Ax

Az A2 HES HIEZ A7E

| EkA
o

A

. 71E =9 o] ApEA

o H|

G20 =2|2} ofEt CIAt =2foto| AHEH

CIXY o

CIXE odngads 9t MEHSl CIXe Aol oIx
M o=
[ T ]
Wl StE WSS EEst MR 1S 2ol sjwn Al
ElstE A, S s, 22H0 22 5 MENel Jz 28

— =,
ws Al g2 =3 A0

Ho
ofy

= 24 S tlolef Hersel HEk o oo
ZeMT} 0|8 ETAIZ = U= JIHAM o O[LMEE FX
A

CIXlE o2 Y5tz FANHOR HTHAS Yste & Ut O
Ag Bztel 5 Jbs4 A3




46 G7 U G20 WBIE B HOF (S wot o

o | G20 =22 ofEl ClX} =2lote| XIEHH
« Al g2l =90 s A LS| H|S2(FUAE HAokS
M 2l et OECD Alzel #1 3) 3X &2d G20 25 u=s
A o] Atetg xdMo=m gt
o Aot Ws HEO| LMol otMet Wik B IRE
Agcts @2, dAXMel &0 H=1 Ucts XH2 L2
Al E] T UZRE CIXE FEo ot H Swoll sk ng_H = Al
=2 IHolM Z|s M= XMIje= Atolo] FE XtolTt
dcts 82 g of oo| A= AEHE EHE
o HZEAtel ZE 2FE'E g5t 2foldlALL SHA 5 olEt
MHol| tHalf G202 =S& OlsH&AE ="l st UAX|et
J™ol = E—_rLOP_' IHYEH S d=xste Aots 2 CXAE
HHEol 2&of A0 =2 Zx=s Hi’el FRMsS FZAIY

Saies, o grdol BEX S AlAH/2d 75 2
22¢ EFs Sof 80| 220 2i3E
B8 Al Jj2e S8 AT0E IR YUY UF Lo

ZOAMO| oZEl
g SR ‘?_4—7“334: ZMel C|X|E Z4 x| (digital objects)oll Cff st
HZ1 zle|o oMol HEZte

%APOlﬁﬁ E:I 1:-,-0'||A‘| 7|7:o| x|"IT|=|—|— 7 l:c'>|_7£-||o| (2=
H0o{A EDI(Equity, Diversity and Inclusion) £%0| Z==

==

Rz A2 W8 sEfoz oTal Ay

ot G20 =29 7]

UA" AT e

< OA =2 div] 43 2 A

ek B wolol] thd 43t 5 9

- ol¥ G20 %Eﬂ—t— TRk 2ol Ao tAE I3 Aele] T84 =2ollA Al

97} vl
3

o
o
o
o, -l
>
o
el

SR TETE FE AR Ao AFs] Ao

ks dell 7 2 onrt e

V1RHoE 2 F W& #E A gl P
o)
=

R= o
2] - A A oL Bdd




V. G20 IRFEMOIRO| Yt U B CiSof sk Mt 47

C

G0 =18 FHow gAY gele Bdd d 4
o AFFORA FF FA UAY g AWds 1F
QE Z

G200 FekA] F= A/NT=o] FasHA AZsts o2 AHEIH
A S g3 ddd WE 3 gAE &8 us 8" A4 g9
ol tig Aol FHus A JA vF AFHoIA . #F A

A thRAA AL e TP R E S}
3lo] QA = of& =AAQ ARGl

el A= —*.—7} =2 g ﬁﬁé =l 94 ol "t F7- 5o 93led
o

2>
1o
{m
oEL
—U
>
9
Lo
;
of\
NE
>*5
FJ rum

2219 FF Bge A UAY OJEEMI A @ =A 25 AT
4% 2719 ool Aol B olAlel U ko) dF WA

Nze) 9E AFdolEd #F =ont FE 9T Aojdx A
2 TgE T FIHOL AP TAY T TE WHe] U 2
2 AFSATE HolA AH7) AL

gt TAA AgE] R ydsol Qg ® oy A =my
7 B Yee REG BEo| o4

WA ATHolE A4k 8l T ofHolu, AT AAe) & nlFo] ATl
Elo] WEbd Shuo) lo), ATASe] At 234

Al T =3 Faksh] A ARl tid =97k 228



48 G7 U G20 WEIZ BHA HOF IS WOt o

2 ) B A4 WY 2 FF O - FLL AT AIW

7L UA” 9%F

ORA7ANA Bad UAd A5 A8aT o8 A8sy] 98 2% - £d 7)
5 B4

o« WHIA R A1E AN 45 aF ¥Y 2 1Y g1 58 A9
O ATA P ol §AE AT UAY AT8E wh hAste] Bay
-9 T AT 5 e UAE ATEEE AU olo] Wi mE A
. & ATeE FAl olgle] QAR 15, HolE §E Aslele UAY
AF-elo] T WE-2 Pl n% 43

I DR

e

- O 2Ed O e 1% AeEd 2 2=
- OAY ATee) AR G Zeade] o
- B AR B A

O = LEAIAE =2} Bl A A HA] T84

- A ATH BAE 23] A% TR BHATI} A A BHAT
o] B QEAOl: Qe B e Y A7) FEAo] L 113 &
oe

o T AP RlzEE & FEsh] AT ATAke] 97 A ws - F-o

e
o=
in'
Gl
=
4T
e
1o
T
Ao
1
140
1t
10
Ral
10
e
00
njo
=
n
ol



|'|-.l
|->-
e
Ao
10
08
N
He
ok
H
2
0|0
i
|'0|
_3
N
©

IV. G20 oA-1&tet

AN, AT ZEAs G AFHOE o Folxol FA| TF TS
o

2]
- oY ATed BY SR A 24 2 B A4 A
dlole] Wk AelAR 8l Hlole] Az AEIRel T4 Soll tje B}
AR E ERIESSRIE
- 8, 719, HEA 5L weele) dTae), A, YEelE, AdRunE
o) AR/LE TR UAE ATaE ARAUNCH)’ B TSk Bl 4
Bolu} ol4re] ts) FA)H o2 AR
O UAY AT flehs ZeU9I vol Al A7 RS 2FE 5 LS A
B8 74 as

N

OFAQl Al &8 71 stollA #d d7 S8= 1y
O Al &¢] 929 v 7414 A= 7+ oMo tdkd I 28

- Al &8 B4 =A4] 230l Sk &Y AR s HAY 32
(gold standard)o] AT 1 A7 E FAIZ O E YA HF o HAEE
T 2R ol A= vetviet Zh=9] £314], ARS1Z|, A4 v e 1y
sto] Z}7] 254 HEA] o] FojA AL

o EUdM= Al &9 93& AAT § $& =X= EU 4=9 Al &9 =9
AA43 AAiEs 4 = Al &9 #AS54A
(observatory)® & AX]s}

- I EE ZA Al 8] =i A #&(gold standard) = R ZHA A=
AR, =7 WollA 7414 =27} F7H 0= o]F & oF jith= SHolA ml=
olv} EUS| AHIE 74 2e A A-sHR] o

O TES ol&4, A7 o HBS B3 Al &8 479 HAEs) 28

AA Az Al 8T B FAEL ARSI AA) ZHE 8] AL Al



50 G7 Y G20 WEPIE &4l Eof S ot g7

Al ABHE U 223192 =28 =9 W ofd F U
o "=, EU & Fa= W Al &89 7A4%Q Al =e= #4d &8% BH
A3 o] 24 ATE FH3IAL FA FES ASE =2 S AHA
A4 ol FAAEL] AL FES] 283 T30l o]Fojx] 7o) Hoj=
deol 7|3l 48
- Al &2] 93 FAIZ] AR 9 A Y 2E 5o ARS e AL F
3 o]24, A3 Y e AXA o ¢ e Hsh= Al 7= 2H
oL} = A T Al Al thAsk] o BAAE ZHA 2 AY
O U2~z Al §8 A1 W ‘&A-8eA AW (adaptive governance)’ F= I Q
- =T X7} Ha Axdo] golgk FREEE At Al $8]9] AxsE =78t
= Al 7] W3k}l A A4A B AREAL Q14 9] W3S AAIREe 2 RUE RS}
1 o|E "lygsh= wkxlo g7 Al 8¢ AE3E u|o|Esfofk &
o OlF HaliAe B HAESIe] WHFEH, /NE o] TEI S L3
& IS W A7 A} Aol HigEo] Fofste] A ojof §
O Al &2 719 =283 on] 44

)

- FAA Al $PEthics) ol Fole] gl doms olslal] olele

e, @S, CAE 5 FAIE ORAL Qo] FAl olelq Eas
Ethics 7o) Sel2e] * &2l © Ada} ohg

- FAEGl BFolA t=ojol elslelr o) g o] Hjolel FoiT Bas}

olo
IAH

O == Al #e) B Al 89 =of W fh=ie] A4

- ZA A 7)E FRA T2 Al 7]E F2L 7]E A=
ool s Al 71 A7idolgtal Hrsh = ofHaL Al 7<=
I E 7e AS ol JeAol U=

L U=

ot

X HAAT

L 1
& 2ok

J—)

. HT AR} Al 7)%0) UE FAS ST U, Al 71% S8 Hobe] Aol
ARkl FAA A=A SIS HAs] olele Al AHY)% Hope
o) o] A1 are] B WYl

- Ol e aHE W 7le A= Zle A= Abeldll s
Al &2 Bl A B =2jolA 553 AR Hrshal A+

rlr



=
)
N
o
e
-4
0
|'|-.l
|->-
e
Ao
10
08
N
He
o
H
2
0lo
2
I
ot
>
)
a
'y

o Al71% AT FEdhe FA| =olo] AT AT FoIF /1& AFS BA
Sha QIThs W7EE W Bl )% ArdEe] B mef 7% o
e FAY 7% AL o GA A 2 glr] MR

2 9 Al ol v BEe) e Uhg Pl
- AIHE He A |ee] 24 =9y A4 =9, A =9 AF=ef AR AL
PEE o] A=A gileo) thgh 523 AEA, AR7|3E W =9& AAH S
Ao| BAE T AsPEojof gk
o A Al 7]&qto] ofle} Al ‘&2’ & VeEEs St E A=
ISO, [EEE & F4°2 33 Folgtes As 18T of, AR AAAES
‘g el AT AN TRbolehe gtold 2A4le] ol v
A3 A= Hjgo= AFdE F Ao %
- 7Zl& AXl=o] Fask= Al &2 2 A A =0l AFHoE ‘HAE &
okt
52, AR 5 Q¥ A 824 kool 434 Fagw
2abm A el FEsRe Aol ofUidk f
2 E3HARAAS A mes 7] UebEe] s tiislokst
ko] AblE st FAIA ARBE AATFOZA A 7] Az
= A7 0 2 FHEE A Al &8 R A =3} =9 E AF-A7AL Fa%k
= Afslor &
- 7l A=) ofsjHAIE WAds| HESIY 8ol agjArgte] dX|shs
= Fohf ARPER 7] A= AE ZsafoF g
o 7)% AART| xR lole] U Se] Alke Fje] JREA Aele)
ola| e B A% AAe| o] e} BRINE Mo B T A%

7t A

)

. @o] AREN YASE Fdolro} Bl AFH o AL om
lole] Sl thit o} 3 B9 A%19] oS Aol ofd FE %
Aol e WS AT} o) oA the AEslok 3



52 G7 Y G20 WEPlE &4 Eof [fS ot g7

th gx" Q=g 9@ F7t
02X dlolg

O KISTI, =7} uolElZ 4 E DataON ZHE 7=

- R=ollM =7E ARle) o AFHolY =2l KSTVE 7|0l -rE8-<

A L FRE TF S FEAOE Fof 39

e DataON Z#Z F=3}o] EUOpenAIRE), FARDC), Y E(NI IRDB) 5 t}

Ik F7ke] 22 FPFES AAY

o Sl RopH(lele, A ATEIE ARAIE EY
&

DataONs} Azt 27} 2hele] A5 Aol 54
s A

O F7Ha Aol M AT vlole] A=k A% 2L AT B

- ZA71AQ| &7 SHA 7P A8 =
&7F F4do] Hof tlolE A ERE F=6)

Fsl 247 2A() B el w31, A 5 RS dTlolH

NST 4t
el 713e] ATdelE e FRIFREE T ks AlEeta A

¢ EUAY SR S5l AFHolE £ L BE Fbska Wkl WwEP

o7 =

U s @ Bopd shethA|e] A9 AkH0l tlolE BlEAEDS A £
Fo| HEstn g o71HQl ApdolA Qlzeks A, A Havt



B 4 =7 2 AR ARETE 7HE HAl, ey AMulz F)o]
dloly gZA =g FgE= Ao Bag

199 ‘=7FATUNEAG O e Soll B3 -’ JHEE Bl ATttlolE
€ A7 A= TZA7]L HlolHAA S (DMP)= AT7HEA g Ao AT
=2 23 g7iesrled e e audgTId FoAY 9 118 =N
g, AMde T8 dr7IdRe] 2asital s 03?711%34%1]01] th3f
DMP A2 A&y, 7| FH7 kst 718l d=drAids) FREA17] 897}
A= dF Al ths DMP AW 283

199 RE a3 Wz g8 76 golg SPE = ARYE FR8] vl
ole, H&A 52 dolH Feky Folo A Hlo] 1 HAEAE, dlolE 2H|
o F 25\@d7kA 157 EANE 75 L A4S AA oF

2193 6 I} QAN A 28 JF, 213 §¥o = AT AHE, =
AEIEAD, FIEAW, FEHL|ERAFARS, FFHT|EHRA
T4, =SS ARY 5 2 FQ8 AT ALY 7|H 9 <A HAH]
2 7o) QENA 2 AL A% TEHAL WES 1} o) ofbd T

2(_—110] 7((-3];11]10] /‘3 . A]sgﬂ 1;(]‘— X35}

A

- AFgolE] AR ZEAED, repository) B = o1z} H3)

A AA A7delH BEAEY B5&
A9 Hole gZAEF7} 21d 108 S0

el 12709 Hlole PEAEL7} FHH ] glovt o] F
A JEZJEOH Fofshs Fefolu] A=l A A, &9 F1 ArEolE

YEA B = Fa7Y

20 F=AE| A RATAKISTD= =7 tlol Bl S22 &< dataON©|
ARIZ=E 7iAsE 21 109 S<e 71 oF TH1ARHS] HlolEAl, 19270 €]
YEZAHZ7E 550 Aw. FrEAEo] EE oyt o] gl
2 /N oy gZAELY /S td e

OH

ol#1 34L& AFdolE AW Z(Research Data Commons, RDO)2}al F-2 17,
3222 AHIE vl=re] o AT Hloly A=(Cancer Research Data
Commons, CRDC)7} )&

GF Aol QAxelE Hole A= FuE SASHE Zlo] niEEd



- 22 ATYelE B AYe Hopd, 714 AL o] A B AE
28402 Susle] AL B HA AEL BAo = s7)o] ArHolE T
T4 AR 9 A2 o] Hopd/rleh AuAUR) 0% B2 Wil o)
s Ao & Bast U

- B A% FER obd, 7|9 VA HE AUSE BRL 2
A9 9l Sol glol AT A4 A48 A7 clolele] A9l TH 2
9 A Felsor 3

. E3), %7} R&D FA 9| AEERA ATHolEHE

7188 ol FARK AT, BE|AF S22 e 7t s 37 B AA, A
A 5o AML AU £=P Dav) 9

1
- e FAHOE J1Ee OF ATHOlE, QTN S| Ho] QEAfol9l
2 EqE] FAHT Y 7w ok FRAAE FHAL L EA] 1A
B3 Fl0] H3 A We
o ] A A AT, BFA0] AAEQ LEAN 2, 2 EH o]
B 2 2 Z Aol FA) A e Felolng, oF



O

1. '21d G20 ATATHARY 9]¢

OHaz AF eAdeAdAA DEJAD I7A1e] Jd tAEstel tig &
843& BAHLE A5} o

.1
©
i

O °o¥ G20 =2l 33 T2 vt =4 =9 d7A4Y vrE3Els FA=
AT 2v)7t AT A2 ol uA Aie AL Brl= o

OASH HAFH A7 AL=2EY A7 ARl 2730 F5H ol

O 9t ohyel, OECD 3]=ro] ohd G20 S|d=ElAxE 7]&0l 9 o]
ZFolu LEAIA L, Al 2] Soll A3} oJe & A= AdES ndge
224 71& =2old ti8f olslshs Ho=se AN 98 &

o r_‘@,
)

9_('4

insl

o 1%

naAe) U S0 gle AT A a4 E250] 2% g w29 9%
AGe vidste ol B AxAT} B 5 YL



O HUTE ¥ oS WA F5T AAT BEAL D@ TEH S Gk 2

& ofd AQEe] Bl B TAH WEL FF =

18
1o
A\
-
Anj
<)
ko
ok
ox
oot
s

O Ideolx= &4kl 7]& OECD UNESCO®] #d =9 Y-&HT = Al F-A
olal HZIH1 A PF Aol AFH Joke HellA 7t AS

2. &% G20 @7 - 1T 3o MY B F= 39 AAHA

0G20 @ - ALTas 3] A%

O dIF Bh= 214 olgelo} o gTo] obAA Ag TA Eafoln] 224
A291 AEAlolrL @A) S Eate] A5 918 i

& ok 918

T

)
gg
k
ineil
e
o
P
Mo r
re

il
o

O '16del AgE tAE AA| 3= task force® *FEH T 32 EH=E 545
Ao, UAE A5 - e 23k FYA 0] HEEA| Al &8 tAE 7
Al 2 =ofeh dAAst] IFF7 e o AL s olHw

O Sld=r50] A7 - Aleus 3 =2 A G20U) tAE A &3 5 a8 3%
A< =2ete) 5 FAE AT vl Ao, FF- 3T =2 & AEs] 9

A =9 oAzt 2 5 Es Yassiel s AA 9
OYAE A7 J% - ga) - B2k B A hgol B ANF
O 4k - A B ol

oAl A2 ATENYEA 243 BEHE T YAES A =stal tsst

o]
= AL W S8 F Ae

S
AW
8
12
ol
A)
3
12
ot
o
o)
i)
(o
!
PN
2
30
rlr
ot



O ot =4 =98 EUHY dh= = 32 AE t =9 3 £ I
3

247(11_/] =153
=24 =oollAe JidH 5 AF o] A A A sk= Ffdo] oldk A
S glold A Uee A% BRH mUE el e

- (JAD =AF o= ojufsh= Al ‘&)’ o] /ide =) ARH o= ofssl= &
g o] MY om7} Folsith= HrPL e TE % 240l 28T

EI

=2
9 27 A7 doleit £ Aolel J&% ool = AF4]Q]
g 5 Qe oA T A e guHolehs B U8
O ol AGH olsleA A o2 +W YT We=A e Hio] g
n)g) S7hE 7he] AekA olsluAle} Fhae] EAMYL BASHE Aol BF o

32 95 23

0G0 ERF2] 534S 83 FF Arjegal A de2 A

O A&7} Zel(expert group)E 52 A4H 7)5d XJ-'@BH < o] TRt 3
7% 8 8% A A-RAQ AR F59] G20 2L FY3t oA o

M= 2w O dEpHola uA]] Fee NG %‘—:— 7181 A

A AR olell= SRS vIEE s, A7EEE, HY| o 2Tk et

Hol= ¥hE 9] dgx FXIANZ F e AAVF ok AdE
O FH3pr|&dAl oA #A ko] G20 E5-S v IHAT)7] fleiAM= o 39
57| AgA|(coalition, grouping &) 7483 22 lul HFe] 3t &

g
- AR 0] Her)eEAl oA B 9n Ao 4 welo] Wash



58 G7 U G20 WEPE &4 Eof S ot g7

- 718302 G0 AR s FACIAT vIZE MEVFE0] Fojele dd AT 1L
Folu HEY o o|UME|HER Q1o B R o]l 4kst o] SR FH

o) 9w BEo| £ES WL F UL

* M2



248(2019). G20 TALHA) Fale] Faoky LAY A, RSN, 3110, FREUYAA
27 912017), TE Aolel: Fe] =9 % 4 Wk, Hepie
o194 212016, FG20 YSIolot TSI otk AT, ISP HEHHATY

£

[

& 3

o)

20219 G20 AT TS Awle] 13 ARsle] Az

20219 G20 g7 158 AWS|9] 27 AR5|9] Ay
20219 G20 d- 1t as]o] 33} AlEs)o] A}
2021 G20 @ - A3]9] 42} AE3|o] Ak

20218 G20 Q- 15 AAs)9] Ax

DECLARATION OF G20 MINISTERS on Leveraging Research, Higher Education and Digitalisation for a Strong,
Sustainable, Resilient and Inclusive Recovery (6 August, 2021)

G20 Rome Leaders’ Declaration (31 October, 2021)

OECD Recommendation of the Council concerning Access to Research Data from Public Funding
(2021)

OECD Recommendation of the Council on International Cooperation in Science and Technology (2021)
OECD Recommendation of the Council on Artificial Intelligence (2019)

UNESCO Approved Text Draft Recommendation on the Ethics of Al (2021)

UNESCO Draft Recommendation on Open Science (2021)

UNESCO Global Convention on the Recognition of Qualifications concerning Higher Education
(2019)

UNESCO Recommendation on Open Educational Resources (OER) (2019)

UNESCO Recommendation on Science and Scientific Researchers (2017)

TR 97 Horizon 28014, https://horizon.kias.re.kr/
A&74A] ZH|oIA, https://www.sedaily.com/

3-EU @A EH|o1R], https://k-erc.eu

G7 &=°]A, https://www.g7uk.org

G20 2] &Ho]A], https://www.g20.org/

OECD &=°]A], https://www.oecd.org/

UN Z3o]A), https://www.un.org/

UNESCO ¥|°A], https://www.unesco.or.kr






2=

[F-=1] 2021 G20 @A nFg FRAJLT FT 9

DECLARATION OF G20 MINISTERS
on Leveraging Research, Higher Education and Digitalisation for a Strong, Sustainable,
Resilient and Inclusive Recovery

We, the undersigned G20 Ministers, met on 6th of August 2021 in Trieste, Italy, to
further our dialogue and cooperation on the role of research and higher education
systems within the global digital transformation and their contribution to achieving
the Sustainable Development Goals. We note that the pandemic has highlighted the
use of digitalisation for higher education (People), sustainability (Planet), and research
in support of economic growth and resilience (Prosperity).

Noting the impact of the COVID-19 pandemic on research and higher education
communities, as well as on the overall wellbeing of our societies, we discussed ways
to embrace opportunities and address challenges to fully realise the potential of
digitalisation for a strong, sustainable, resilient and inclusive recovery. We addressed
our priorities along three key pillars, i) how to address the changing nature of skills;
il) how to harness the potential of digital technology whilst upholding ethical
principles and values; iii) how to leverage common digital infrastructures to support
research collaboration, open science and higher education.

The meeting brought together all G20 members as well as guest countries and
International Organizations (IOs), namely the Organisation for Economic Co-operation
and Development (OECD), and the United Nations Educational, Scientific and Cultural
Organization (UNESCO) as distinguished knowledge partners.

I. ADDRESSING THE CHANGING NATURE OF SKILLS

The rapid digitalisation of economy and society has changed skills needs. In all fields
of knowledge, the new paradigms of data-intensive science and data-driven innovation
continue to transform the landscape of research, technology and innovation, driving
the use of digital tools that require researchers to have appropriate new skills.
Digitalisation is also changing how higher education systems are managed and how
the teaching-learning dialectic develops: the opportunities presented by the increasing
use of digital resources, tools and data are changing and require updating how we
educate our students.

We emphasize the importance of promoting human-centred technological development
by increasing access to research and higher education for all, strengthening digital

skills, and addressing the digital divide in research and higher education and
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mitigating the security risks in digital environments in an inclusive and equitable
manner.

We encourage the development and sharing of best practices, in both the research
and higher education sectors, to promote the growth of a digitally-skilled workforce.
A non-exhaustive list of non-binding examples is given in the ANNEX. We recognise
that enhanced collaboration, cooperation and exchange of best practices at the
international level and interaction with stakeholders contribute to our common goal of
utilising digitalization for sustainable, resilient and inclusive recovery and human
capital development.

II. ETHICAL PRINCIPLES AND VALUES IN RESEARCH AND HIGHER EDUCATION

We note the importance of ethical principles and values for research and higher
education and the impact of digitalisation on them. We endeavour to continue our
work to identify the ethical principles and values required to shape inclusive, resilient
and sustainable societies through Open Science and education initiatives taking into
account the need to:

¢ Protect human rights, human dignity, privacy and personal data throughout
the life cycle of the design and use of Artificial Intelligence (Al) and all digital
technologies in research, education management, teaching, and learning.

e Ensure that inclusion, fairness, equality, non-discrimination and access define
all Open Research and Education initiatives. Produce and share information
about research and education in an open, secure and Findable, Accessible,
Interoperable and Reusable (FAIR) way, while respecting national and
international regulations and observing academic and ethical principles and
values.

e Recognize the contributions of all partners in the research process while
encouraging worldwide collaboration.

¢ Promote the participation of women and girls in STEM studies and in other
subjects linked to the design and implementation of digital initiatives.

¢ Develop digital initiatives across all disciplines so as to promote equal access
and participation by all communities in an inclusive and equitable manner.

¢ Ensure the sustainability of the development and use of trustworthy and

robust digital resources for higher education, research and innovation.

[We affirm our commitment to the responsible, trusted and secure development and
use of Al and] we support a human-centred approach based on the G20 Al principles
set out in 2019 under the Japanese Presidency and endorsed in the Ministerial
Declaration of the G20 Digital Economy Ministers of 2020 under the Saudi Presidency.
We will work to explore how such principles could be further developed to support
the responsible use of trustworthy Al in the fields of research and higher education.
[lIl. TOWARDS A COMMON UNDERSTANDING OF DIGITAL SPACES

We acknowledge the growing importance of digital infrastructures for research and




higher education in the advancement of science, in generating data and information
and in providing training. Maintaining and strengthening this diverse ecosystem of
national and international digital research infrastructures, and the necessary
connections and interoperability between its various parts, requires common
understanding and strategic collaboration across countries.

Access to data and to other research-relevant digital objects enhances the
reproducibility of scientific results, facilitates inter-disciplinary co-operation,
stimulates economic growth through better opportunities for innovation, enables
re-use and sharing of data in social innovation, increases resource efficiency,
improves transparency and accountability, delivers returns on public investment,
fosters scientific enquiry, secures public support for research funding and reinforces
public trust in research. We recognize the importance of protecting human dignity,
human rights, including privacy, and personal data as well as intellectual property
rights while fostering such access.

We acknowledge the importance of a sound knowledge base for research and higher
education policies and encourage improved measurement and assessment. To this
end, we acknowledge the importance of developing sound statistical and research
infrastructures, through, inter alia, dedicated statistical surveys, qualitative research,
appropriate legal frameworks for data access sharing and use, stronger National
Statistical Offices’ capabilities in using linked data, increased availability of FAIR data,
and enhanced collaboration with the private sector and relevant stakeholders.

We recognise that international co-operation in research is critically important for
advancing science and technology and for solving societal and global challenges,
which cannot be solved by one country alone. We recognise the value of UNESCO’s
Recommendation on Science and Scientific Researchers and the recent OECD Council
Recommendation on Access to Research Data from Public Funding.

We encourage the continued exchange of best practices and strengthening
collaboration and cooperation in research and higher education at international level,
with a special focus on critical areas. A non-exhaustive list of such areas is given in
the ANNEX.

WAY FORWARD

We will continue to work towards digitalisation for strong, sustainable, resilient and
inclusive recovery and growth and we recognise the role and contribution of 10s and
other stakeholders to our work in the field of higher education and research. We
believe in increasing digitalization to deal with the major challenges the world will
face after COVID-19.

Based on the discussion started in 2021 and acknowledging the central role of
research and higher education for the three 2021 G20 Presidency themes of People,
Planet and Prosperity, we look forward to continuing our work in 2022, under

Indonesia’s G20 Presidency.
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ANNEX

Several international initiatives are being undertaken in order to enhance access to
research data, to promote scientific cooperation and to improve access to educational
resources, notably the draft UNESCO Recommendation on Open Science, the OECD
Recommendation on International Cooperation in Science and Technology, and the
UNESCO Recommendation on Open Educational Resources (OER) as well as the
UNESCO Global Convention on the Recognition of Qualifications concerning Higher
Education.

The purpose of this ANNEX is to identify concrete instances of experiences developed
in single or multiple countries in facing the issues discussed in the declaration.

The list is non-exhaustive, non-binding and is not meant to be prescriptive with
respect to specific actions for collaboration between G20 members, however, it
provides examples of potential best practices or innovative case studies at national
and international level that may become the stimulus for potential larger
collaborations.

¢ C(Collecting and sharing experiences with policies, actions, and competency
frameworks implemented or planned by G20 countries and international bodies
that incorporate basic and advanced digital skills in higher education
curricula in different fields of study.

¢ Surveying and sharing repositories of open educational resources for digital
skills in G20 countries, including materials for continuing education
programmes.

e Encouraging the mobility of students, researchers and academic staff to
enhance their digital skills and share their digital expertise taking into
account national circumstances on certifications, mobility and visas across
G20 countries.

e Sharing best practices on new educational models including personalised
education, and innovative use cases making use of advanced digital
technologies such as Artificial Intelligence (Al), data, learning analytics,
extended reality, digital twins, blockchain and robotics.

¢ Creating international centres of excellence for advanced (e.g., PhD-level)
data-intensive research and data science skills suitable to discipline-specific
needs.

e Promoting initiatives that strengthen digital ethics and raise awareness of
potential bias in datasets, algorithms and resulting analyses and developing
effective approaches, including explainability, to promote fairness and
transparency.

¢ Exchanging good practices regarding the certification and rewarding of data

management skills and software development skills as high value added to

publicly funded research and innovation.




Making research data and other research-relevant digital objects from public
funding openly accessible and reusable to the largest extent possible, while
taking into account the need to restrict access for legitimate public,
community and private interests, including through the adoption of national
regulations and policies.

Promoting establishment of and compliance with technical standards and
practices that make research data and other research-relevant digital objects
that are based on public funding findable, accessible, interoperable and
re-usable.

Fostering the allocation of responsibility, ownership, and stewardship for
access to publicly funded research data and other research-relevant digital
objects from public funding across the research data ecosystem, while also
tailoring and implementing licensing and other management of intellectual
property rights to optimise scientific discovery and innovation and protect
research data and the rights of digital object producers.

Supporting the development and implementation of effective models of reward
and recognition that provide incentives and remove disincentives for
researchers and research support staff to open up research data and other
research-relevant digital objects from public funding.

Taking measures to support the development and maintenance of sustainable
infrastructures to support the findability, accessibility, interoperability, and
reusability of research data and other research-relevant digital objects from
public funding free of charge at the point of use.

Collaborating at the international level on access to research data and other
research-relevant digital objects from public funding in order to enable the
free exchange of ideas and enhance scientific discovery, in particular, when
the use of cross-border data sets on a bilateral or multilateral basis can help
advance science and contribute to solving global challenges, while complying
with relevant national laws and regulations on cross border data flow.
Facilitating worldwide access to public and open digital learning resources
with full transparency of the development and source of these materials.
Collaborating in further developing an infrastructure for verifiable digital
credentials (e.g., on blockchain) compliant with data privacy and protection
rules and with relevant national digital identity and attribution rules and
frameworks.

Collaborating at the international level to share experiences and lessons
learned about countries’ public digital learning infrastructure (e.g. online
learning platforms, education and management information systems, early
warning systems, proctoring systems, etc.).

Discussing and promoting standards for research on the use of advanced
technologies, including smart technologies, in learning and teaching in higher
education.

Exploring and sharing information about different types of learning and
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teaching models in higher education, including hybrid, and competency-based
models, preserving diversity as a mechanism of social responsibility on an
intergenerational scale.

Developing new comparative information and indicators about higher
education, including digital aspects of teaching and learning in higher
education.
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MIA[Q1H M A (Universal Declaration of Human Rights, 1948), UN'H2IZ=2KConvention Relating to
the Status of Refugees, 1951), UNXMEZ2KDiscrimination (Employment and Occupation)
Convention, 1958), UNQISXHH X m| & 2k (International Convention on the Elimination of All Forms
of Racial Discrimination, 1965), A|TI® 9 HX| H2|of 2tet ZH|2f(International Covenant on
Civil and Political Rights, 1966), ZH|H-At2|H-221 H2|0 28t I 8|72 (International Covenant
on Economic, Social and Cultural Rights, 1966), UNO{‘dXPHEH EH 2% Convention on the
Elimination of All Forms of Discrimination against Women, 1979), UNO}-&# 2| & 2F(Convention on
the Rights of the Child, 1989), UNEOHQIH 2|2 (Convention on the Rights of Persons with
Disabilities, 2006), UNILS42| XPH ZX| 2f(Convention against Discrimination in Education,
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UN7i2H M (United Nations Declaration on the Right to Development, 1986), O|2MICHOf| CHt
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	G7 및 G20 과학기술 혁신 분야 대응 방안 연구_최종보고서(211122)_1
	개요
	(내용없음)
	 지속 가능한 인프라
	 
	 
	 인적 자본
	 연구 데이터 접근성에 대한 국제 협력
	 본 이사회는,
	 과학기술정책위원회(CSTP)의 제안에 대하여:
	 과학 기술의 국제 협력에 참여하기 위한 지지국 내 역량
	 상호 호혜적인 과학 기술의 국제 협력을 위한 도구
	 권고문 지지국 간 과학 기술의 국제 협력

	 
	 디지털경제정책위원회(CDEP)의 제안에 대하여:

	 섹션 1: 신뢰할 수 있는 AI의 책임감 있는 관리에 대한 원칙
	 섹션 2: 신뢰할 수 있는 AI에 대한 국가 정책 및 국제 협력: 
	 I. 적용 범위
	 II. 목표
	 III. 가치 및 원칙
	 III.1 가치
	 환경 및 생태계의 번영
	 다양성 및 포용성 보장
	 평화롭고 정의로우며 상호연결 된 사회 구축
	 III.2 원칙
	 비례의 원칙 및 무해성
	 
	 안전 및 보안
	 공정성 및 반차별성
	 지속가능성
	 프라이버시 및 데이터 보호의 권리
	 인간의 감독 및 결정
	 투명성 및 설명가능성
	 책임 및 의무
	 
	 
	 의식 및 리터러시
	 다자적이고 조정 가능한 거버넌스 및 협력
	 IV. 정책조치 분야
	 정책 분야 1: 윤리영향평가
	 정책  분야 2: 윤리적 거버넌스 및 책무
	 정책 분야 3: 데이터 정책
	 정책 분야 4: 발전 및 국제 협력
	 정책 분야 5: 환경 및 생태계
	 정책 분야 6: 젠더
	 
	 정책 분야 7: 문화
	 정책 분야 8: 교육 및 연구
	 정책 분야 9: 정보통신
	 정책 분야 10: 경제 및 근로
	 정책 분야 11: 의료 및 사회적 안녕
	 V. 모니터링 및 평가
	 VI. 본 권고안의 활용 및 채택
	 
	 VII. 본 권고안의 증진
	 VIII. 최종 조항
	 오픈사이언스에 관한 유네스코 권고 초안
	 서문
	 서문
	(내용없음)
	(내용없음)
	(내용없음)
	 고등교육의 자격 인정에 관한 세계 협약
	 1장. 용어의 정의
	 지원자:
	 자격:
	 요건
	 2장. 협약의 목적
	 3장. 고등교육의 자격 인정에 관한 기본 원칙
	 4장. 협약 당사국의 의무
	 4조. 고등교육에 대한 접근권을 제공하는 자격의 인정
	 5조. 고등교육 자격의 인정
	 6조. 부분학습 및 사전학습의 인정
	 7조. 난민 및 실향민의 부분학습 및 보유 자격의 인정
	 8조. 평가 및 인정에 관한 정보
	 9조. 지원 평가
	 10조. 권한인정당국에 관한 정보
	 11조. 고등교육 프로그램 진학을 위한 추가 요건
	 5장. 이행 기구 및 협력
	 13조. 국가이행기구
	 14조. 국가이행기구 네트워크
	 15조. 당사국 총회
	 6장. 최종조항
	 
	 17조. 가입
	 
	 18조. 발효
	 
	 19조. 협약 당사국과 지역인정협약 및 기타 조약 당사자 간의 관계
	 20조. 연방제 또는 비단일 헌법제도
	 
	 21조. 폐기
	 22조. 수탁자 기능
	 
	 23조. 개정
	 
	 24조. 국제연합 등록
	 
	 25조. 정본




	 서문
	 I. 적용 범위
	 II. 국가 정책 수립과 과학 연구자
	 
	 III. 과학 연구자의 기초적 교육 및 훈련
	 
	 IV. 연구 권리 및 책임

	 과학 연구의 시민적·윤리적 측면
	 과학 연구의 국제적 측면
	 V. 과학 연구자의 성공을 위한 조건
	 

	 적절한 경력 개발의 기회와 시설
	 평생 교육
	 이동성
	 국제 과학기술 공동체에서의 참여
	 건강 보호 및 사회보장
	 성과 평가
	 출판을 통한 표현
	 인정
	 과학 연구자의 고용 계약서에 명시된 조항의 해석 및 적용의 합리적 유연성 
	 과학 연구자 연합을 통한 다양한 관심분야의 발전
	 V. 본 권고문의 활용 및 적용
	 IV. 최종 조항


	2. 과학 및 과학 연구자를 위한 권고문 부속서
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