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Emerging technologies

2000s: NBIC-convergence leading to 2020s: Converging converging
robotics, Al, synthetic biology, etc. technologies

120 1:10)
Science & Society reports

Bio-informational futures

The convergence of artificial intelligence and synthetic biology

Software Thom A Dixon®, Natalie C Curach™ & Isak S Pretorius®
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Sustainability transition

From CO2-reduction to SDGs Transforming socio-technical systems
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Soapbica by aray Lokoarez e

Rockstrom & Sukhdev (2016): “The SDG’s wedding cake”



How to govern the twin transition?

OECD
SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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FRAMEWORK FOR ANTICIPATORY
GOVERNANCE OF EMERGING
TECHNOLOGIES

5 elements

of anticipatory governance
apply to specific
technology contexts

Guiding
values ' |Strategic
intelligence

Stakeholder
engagement

Agile
regulation

International
cooperation

Technology development



Technology governance assessment

STl developments
* State of the art
* Expectations

Social, ethical, and legal aspects (ELSA) and ecological aspects of STI, and who is involved in these aspects
» State of the art
* Expectations

Contribution of STI to (social, economic and ecological) sustainability objectives
» State of the art
* Expectations

Governance of STI, and related ELSA and sustainability goals
* State of the art of governance arrangements and institutions
* Type of governance intervention(s) needed



Technology
governance

ecosystem
framework

Laws and
Regulation

Civil
Society

Source: Kool et al. 2017; Arentsen & Van Est 2023



Example:
Blind spots
Dutch

governance
of ELSA of
digitalization

Safeguarding
fundamental rights

in‘the digital society
Translation into Strengthening
policy, coordination, supervisory
vision development, organizations
and need for "
parliamentary " deP\c/)eIiI(c:)yp- Strengthening
debate ment responsibilities

=/ Policy of firms

! implemen-
tation

Agenda Y
e scientific g-tting
mmunity ~

Strengthening critical voices
and societal debate



Upgrading
technology
governance

by
strengthening
Institutions

Rathenau Instituut

Nederlandse

Dig\{aHSBWT}ZSS{TJ{EQ\E 2.0

I Urgent Upgrade

Nederlandse

Digitaliseringsstrategie 2.0

Safeguarding human rights
in the digital society

Policy development,
and need for
parliamentary debate - -

Strengthen
supervisory bodies

Responsibilitie
of companies

y Policy
| implemen-
) tation

Agenda .
setting

Opposing voices
and societal debate



Global need
for assessing &
strengthening

technology
governance

Biogas technology
assessment in Zambia

Technical cooperation outcome

. years
>80

Geneva, 2024

UNITED NATIONS CONFERENCE ON TRADE AND DEVELOPMENT

\

Agrivoltaics technology
assessment in Seychelles

Technical cooperation outcome
~ N s




Rathenau Instituut
Thanks for your attention

Contact information

* Rinie van Est

e (g.vanest@rathenau.nl







Example: Research and dialogue program on
radioactive waste governance

* Four lines of research and dialogue
* Past, present, future, elsewhere

* Research and dialogue activities

* Historical study

* International study

nerueo * Legal framework

—— Knowledge ecosystem
Expert-stakeholder dialogues

Focus groups with citizens

Multi-level governance ecosystem framework



Example: Advisory report on radioactive waste
governance

nnnnnnnnnnnn Four processes for decision-making

Organising public participation
Clarify who gets to have a say Organising knowledge
ova ;4 : on what. i
Organising decision-making _Clanfy wie knowledge
: . . is available to whom
Clarify what will be decided
and when.

and when.

@ /

Recommendations address:
* substantive choices \ I
e procedural choices

Organising finances

* allocation of tasks and Glarity the gogts and
responsibilities who pays what.
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