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AN OECD HORIZON SCAN
OF MEGATRENDS AND
TECHNOLOGY TRENDS IN
THE CONTEXT OF FUTURE
RESEARCH POLICY
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ALTERNATIVE
WORLD
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EXECUTIVE SUMMARY

This report is intended to stimulate thinking about the rapid and
vast geopolitical changes characterizing the world today and

possible global trajectories during the next 15-20 years. As with the

\IC's previous Global Trends reports, we do not seek to predict thws

future—which would be an impossible feat—but instead provide a

swQrk for thinking about possible futures and their imphes

.—_

“We do not seek to predict the future — which
would be an impossible feat — but instead

1 provide a framework for thinking about
possible futures and their implications.”
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Varieties of Functions of Foresight for Science Advice

* Orienting policy formulation and decisions.

* Encouraging strategic and futures thinking.
Generating visions and images of the future.

* Triggering actions and promoting public debate.

* Recognizing key barriers and drivers of STI for;
economic, political, technological, social and ethical
barriers.

* Supporting STl strategy and priority setting.

* ldentifying research/investment opportunities.



Outline of STI Policy Framework in Japan

Science and Technology

Basic Law “: enacted

1st Basic Plan

Total Budget:
17 trillion JPY

Construction of
new R&D system

(FY1996 to 2000)4 (FY2006 to 2010) £

2nd Basic Plan

(FY2001 to 2005) Al

A

3dBasic Plan 4

>

Total budget:
2" Plan: 24 trillion JPY
3" Plan: 25 trillion JPY

Promotion of R&D in
prioritized areas

(Source) Cabinet Office, Revised by NISTEP

The 5t Basic
on enhanci
for Super sghart society

lan is focused

4th Science and
Technology
Basic Plan

(FY2011 to 2015) sz

Total budget:
25 trillion JPY

- Promotion of

R&D to address

socio-economic

issues

S&T Basic
Plan

FY2016 to 2020

Total budget:
26 trillion JPY

- Realizing
“‘Super smart
society”
(Society 5.0)
- Defining
performance
indicators and
merical targgts




Features of the 5th S&T Basic Plan Jan 2016, the Cabinet of GO

> S on “innovation policy” more than past Bas s. The 5th Plan is drawn up based
discussion with various stakeholders in society i ding academic and industry.

> Propose new acting for preparing uncertain future

- ”Souety 5.0”; fdrmulates common framework f Super Smart Society”, which is
ct =d by the integration of cyberspace with p ; eate data-driven

|nnovat|on and social changes.

- Focus on fundamentals of STI (such as human resources, knowledge creation) to enhance
diversity and flexibility

» Propose hemes as R&D promotion measures

- Issue-oriented prioritization (13 sdsjo-economic & global challenges + Ocean & Space)

echnology-oriented prioritizatie+(14 key-technologies for “Super Smart Society”)

5te openness and globalization stratewtioning STl systems and creating
innovation speedily

» Focus on reform and enhance of the function of organization

- Promote the reform of administration and human resource system in universities and
National R&D Agencies

» Challenge for making effective follow-up system (PDCA cycle system) of 5th Plan
- Set the numerical targets and the key indicators
» Write the government R&D investment target clearly (1% of GDP, 26 trillion yen)




Society 5.0: “super smart society”

A society where the various needs of society are finely differentiated and met by
providing the necessary products and services in the required amounts to the
people who need them when they need them, and in which all the people can
receive high-quality services and live a comfortable, vigorous life that makes
allowances for their various differences such as age, gender, society, nation.
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M c S S em - B _____,—"'
=Y21C8 uper Smart Socie Integrated
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. IntGEIREESnNd TR C standard InfraStrUCture
Smart production,  gataformats =~ and " data maintenance and
. Systems — 9 --renewal..-f/
— o Consolidated Reform of Human j—
development regulations resource - .
Integrated materlals - ofICT and systems for  development Resilience against
development system Infrakeeeture  nevolierices natural disaster:
= Global (Also, the use of existing positioning R
and verification systems\N
environment ew businesses
\ Informatlon,/ Hospitality and services
platform J

systems

- =

Integration of cyberspace with physical space (“the real world”)




Multi-layered
/\ Governance System

of STl policy

Science Advice,
Think tank : \

Evidence based Policy J

Political will,
Social demands,
Issue-driven, Top
down

Policy Making

Concerted
actions, Share
visions & Trust

inisS
Funding Agencies

making, Foresight, Science
of STl policy

Academies

Implementing Organizations
universities, industries, national labs etc.

Bottom up,
motivation,
incentive,
ethos

/

scientists, engineers,STlI managers etc. }

Reshaping STl system to meet changing world
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Brief History of Japan’s Foresight Activities

Catch-up process

¢ Bottom-up decision
making

Consensus among sectors

e Transition phase

¢ Moderate link of foresight
surveys to comprehensive
S&T policy

Foreign counties: EU, APEC,

Prioritization

¢ Top-down decision
making/prioritization

¢ Link S&T policy to

foresight surveys

Foreign countries: Russia, Sweden, China

e Shift to problem-
solving, backcasting

UK, Germany, South Korea -
n

1971-1997
The 1s— 6" Technology Foresight

S&T BASIC PLAN

Japan is the pioneer of S&T foresight
surveys. Its method has been adopted
in many countries.

Delphi

1995
S&T Basic Law

‘seeds-push’

2001 The 7t Technology Foresight
Delphi

Needs analysis

2005 The 8t S&T Foresight

Delphi Scenario

J1 Study on emerging technologies

‘needs-pull’/‘issues-driven

’ Needs analysis

approach

/

= Integration of S&T policy
and innovation policy
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Outline of the Japan’s 10" (2015) S&T Foresight

€ Background

@ In Japan, a large-scale S&T Foresight has been carried out every 5 years since 1971,
to overlook the med- to long-term S&T development. NISTEP has become the
implementing entity of the survey since the 5th survey (1992).

€ The 10th S&T Foresight was started in 2013, envisaging the science and technology
development spanning to 2050, with year 2030 being the midpoint.

resight Process \

ontribute to deliberations on S&T / Future societal visio
innovation policies and strategies, GRS * Coniemenires o resohe reevanses

consider the development of S&T Vision
towards realizing the societal vision.

¢ Outline of 1Qt

Future Perspectives on S&T

¢ Expert evaluation of expectant S&T
€ Delphi survey for future perspectives

Carrying out (l) Consideration on future
societal vision and issues to be resolved
and (1) S&T foresight by specific
discipline from S&T perspective. Then, , viewpoint of globalization
. . Part III & Extract the issues and consider the
consolidating the results of (I) and (1), & S8k directions of solutions toward reali
. . . ey the societal vision
d (111) Extracting the issues in future # Provide strategy examples |
soci}vqnd considering the directions

strategies for S&T- bas
of possible solutiaons with time-axis. 14
R e

Scenario planning from the

novation and

S&T diplomacy




Challenges and Opportunities for Foresight in the future

* Need to further timely (shorten and reiterate the cycle of) v e
foresight practice (from 5 years as before.) g e

b i || J
< PAST J#

* Need to detect emerging signals for sensing changes of society
and S&T as early as possible, in order to effectively respond to

them in a timely manner.

* Considering these requirements we need to
process, in addition to the conventional
foresight practices.

* Close collaboration with international partners both from

multilateral (OECD/GSF, EU, APEC, ASEAN etc.) and from bilateral
context, and also with domestic partners / stakeholders such as
academic associations and industry groups. 15




r ™
Transforming modern society system ; people, community,

politics, industry, SME, government, academia, through Cyber Physical
. System(CPS) y
-

maturity

of

ICT i i yd Social media

S ' Smart phone
Agriculture m
;
Infrastructure / Mobility

: Energy
Society, l
People IT

Manufacturlng

Building sustainable & inclusive socio-economic system

in the 215century



Frontier of Information Technology

Sources of public / private / business values are shifting:
Things -> Services -> ecosystems

Establish new relationship among the whole things, in particular, People and
Machines, and create new values. Importance of SSH(social science & humanities
and ELSI(ethics, legal & social implication) at the age of fusion of physical & cyber

beings .

‘ The whole things (Man, People, Machines)

IT as a Social Critical Infrastructure

IT as a Business
Critical Infrastructure

Bank, Manufacturing, Logistics, ..

CRDS/JST IT Unit, Dr.lwano




Transforming Social Science e
=

World Social Science Report 2013:

“Changing Global Environments” by ISSC

The World Social Science Report 2013 issues

an urgent call to action to the international social
science community to collaborate more effectively
with each other, with colleagues from other fields = —
of science, and with the users of research to deliver T
solutions-oriented knowledge on today’ s most ¢ W
pressing environmental problems. It calls for a i
transformative social science that is bolder, better,

bigger, different:

World
Social
Science

e bolder in reframing and reinterpreting global environmental change

as a social problem

e better at infusing social science insights into real-world problem-solving
¢ bigger in terms of having more social scientists to focus on

global environmental change

¢ different in the way it thinks about and does research that helps meet
the vexing sustainability challenges faced today.



Resolution by the General Assembly, September 2015
” Transforming our world: the 2030 Agenda for Sustainable Development ”

m gﬂ 15t Multi-stakeholder Forum _
_ — Ei on Science, Technology and Innovation for
SDGs, on 6-7 June 2016, NY

= e | TE= o
% E . GOALS

Sustainable Development Goals (SDG)

Goal 1. End poverty in all its forms everywhere

Goal 2. End hunger, achieve food security and improved nutrition and
promote sustainable agriculture

Goal 3. Ensure healthy lives and promote well-being for all at all ages

Goal 4. Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all

Goal 5. Achieve gender equality and empower all women and girls

Goal 6. Ensure availability and sustainable management of water and
sanitation for all

Goal 7. Ensure access to affordable, reliable, sustainable and modern energy
for all




Goal 8. Promote sustained, inclusive and sustainable economic growth, full and

productive employment and decent work for all

Goal 9. Build resilient infrastructure, promote inclusive and sustainable

Goal 10.
Goal 11.

Goal 12.
Goal 13.
Goal 14.

Goal 15.

Goal 16.

Goal 17.

industrialization and foster innovation

Reduce inequality within and among countries

Make cities and human settlements inclusive, safe, resilient and
sustainable

Ensure sustainable consumption and production patterns

Take urgent action to combat climate change and its impacts*
Conserve and sustainably use the oceans, seas and marine resources for
sustainable development

Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss

Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all and build effective, accountable and
inclusive institutions at all levels

Strengthen the means of implementation and revitalize the Global
Partnership for Sustainable Development




Varieties of Functions of Foresight for Science Advice

* Orienting policy formulation and decisions.

* Encouraging strategic and futures thinking.
Generating visions and images of the future.

* Triggering actions and promoting public debate.

* Recognizing key barriers and drivers of STI for;
economic, political, technological, social and ethical
barriers.

* Supporting STl strategy and priority setting.

* ldentifying research/investment opportunities.
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INGSA #2, Parallel session ll:
“Brokers and boundary-crossers: Developing the practice of
science advice”

The practice of science advice to public policy requires a new set
of skills that are neither strictly scientific nor policy-oriented, but
a hybrid of both. Negotiating the interface between science and
policy requires translational and navigational skills that are often
not acquired through formal training and education and which
may differ in different parts of the world. In addition, new
techniques are being developed, e.g. in foresight and horizon
scanning, which may increase the impact of science on policy.
What are the considerations in developing these unique
capacities, both in general and for particular contexts?




“How can foresight & horizon scanning better

Olntro remarks inform policy agendas? ” INGSA 2016, Brussels

- Foresight is iEjporta t beca%se obﬁeq{ations are always about the past,
ecision-making is always about the future.

- Iwany definitions, but in b,roaoLtern}s Foresight means structurfzd, explicit, .
mkmg about uncertainties about future outcome]§. DPne wel lees p]pﬁentlal

etter ebate t&e, evidence and cqns%quence of policy. Examples of flood

risk models or conflict management in the world.

- Many d$finitio s of harizan-scanning. Often refers t? the explici proFess of

looking for weak signals. Can be about risks, national, regional, global?

OPanel and discussion

What makes for successful fo esi%ht studieé? _

For what t peB,of saer}]ce and policy issue does fo?re5|ght work and why?

Wﬁat are the biggest c ?Ilenge,s to having impact:

What makes for successful or\_zon_scanrgng. , ,

-For what types of science and policy issue doées horizon scanning work and

why':
- meat are the biggest challenges to having impact?

(OPossible questions for panel and plenary discussion

s foresight  “just’ a way of fragﬁipg uncertainty?

How does foresight relate to modelling: , _
To thinking a %V complexity? Or systems? Is narrative on its Qwn eve[)useful?
\é/igleorzgug)%s public dialogue have a role in Foresight (or Foresight in public

s Foresight always about scenarios?




OECD/GLOBAL SCIENCE FORUM (GSF)
“SCIENTIFIC ADVICE FOR POLICY MAKING:
THE ROLE AND RESPONSIBILITY OF SCIENTISTS”

* Project approved (Apr 2013) : Co-chairs (JPN,NLD,DE,ITA).
Project membership : 14 countries and EU.

* Interviews with over 60 advisory experts, legal experts and Scientific Advice for
decision-makers Policy Making

* Review of literature and existing frameworks

* Tokyo and Berlin workshops (Oct 2013 and Feb 2014)

* Final report published April 2015

* OECD-CSTP ministerial meeting (Oct 2015) = Further works

Findings / Highlights

* Current landscape of advisory systems
R et

@Framing of the question, @Selecting the advisors,
®@Producing advice, @Communicating & using the advic
ing the impact

* Responsibility and potential Tiabilities

* Providing science advice in crisis situations

* Emerging issues : DGlobal societal challenges,
@Growing involvement of civil society




The process is as important
as the innovation strategy

N

Wt than the product

/m of making an innovation strategy is perh\

dps more >

/

=> might help building consensus

= Animates a discussion among stakeholders regarding priorities

policies that impact on innovation
= The process can reveal problems and

barriers and challenge the status quo!

by Dirk Pilat, Deputy Director,Directorate for Science,

= Improves the co-ordination of other / / CONTRIBUTIN T0 PRODUCTITY, GROWTH AND

The Innovation Imperative

@) OECD

Technology and Innovation,Nov.2014
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Newly reinforced “Council for Science,
Technology and Innovation (CSTI)”

“Revitalizing Japan’ economy and
industry”
Under Abe Adm(LDP) Dec 2012~

Economic & Industrial policy
and STI policy
Politics and Science




_ . Horizon 2020
Thl‘ee prlDrItIES: The EU Framework

Programme for
Research and Innovation

1. Excellent science _
2014-2020

2. Industrial leadership
3. Societal challenges

“Vilnius Declaration” - The value and benefits of integrating Social
Sciences and Humanities -

The European Union (EU) expects research and innovation to be the foundation for
its future growth. Horizons 2020, an initiative running from 2014 to 2020 with a
budget of a little more than €70 billion, is the EU’s new program for research and
innovation and is part of the drive to create new growth and jobs in Europe. In
September, a two-day conference was held in Vilnius, Lithuania, to address how socio-
economic sciences and humanities can be incorporated into Horizons 2020. The result
is the Vilnius Declaration on Horizons for Social Sciences and Humanities (SSH),
September 24 2013.

The Declaration issues the following statements:



http://ec.europa.eu/research/horizon2020/index_en.cfm?pg=h2020
http://horizons.mruni.eu/

View of science

Linear model Stakeholder model

[ Pure Scientists { Issue Advocate 1

Brokers and boundary-crossers

View of democracy

[Science Arbiter} Honest Broker }

Fig. Efforts to connect science to policy and politics under the Stakeholder
model resulting in honest broker ? From
“The Honest Broker — Making Sense of Science

in Policy and Politics “ by Roger A. Pielke,Jr. 2007



“LEITLINIEN POLITIKBERATUNG”,
by Berlin-Brandenburgische Akademie der Wissenschaften

"Wissenschaftliches Beratungswissen ist dabei nicht mit
wissenschaftlichem Wissen gleichzusetzen. Es geht liber
dieses hinaus, da es sowohl wissenschaftlichen Standards
genugen, als auch politisch wirksam sein muss.”

In English;

“Knowledge in scientific advise is not equated with scientific
knowledge. It goes beyond that, since it must satisfy
scientific standards, and at the same time be politically
effective.”




SciREX(Science of STI Policy) Center at GRIPS, Japan

established in August 2014 -

@ Mission

— Contribute to evidence-based policy making.

To make effective science, technology, and innovation policy, we develop new methodologies and summarize
the evidence pertaining to science, technology, and innovation policy.

— Promote co-evolution of policy formation and policy research.

To resolve issues related to science, technology, and innovation, we bridge between the worlds of policy
formation and policy research.

— Provide space for discussion with multi-stake holders
— Education & training program for people in diverse sectors.

[ J PrlnC|pIes Policy Design Program
— Policy-driven research
— Evidence-based approach
— Discussion platform based on mutual respect

Policy Analysis and
Impact Assessment

and equal opportunity among stakeholders Program
— Multidisciplinary initiatives Policy-making Process
— Independence and neutrality Program

— Collaboration with relevant institutions globally
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“Science 2.0: Science in Transition”

Summarv of Proceedings
at 5th EU-Japan Science Policy Forum,
the Kyoto International Conference Center, on 4 October, 2014.

“Science 2.0’ describes the on-going evolution in the modus
operandi of doing research and organising science. These
changes in the dynamics of science and research are enabled
by digital technologies and driven by the globalisation of the
scientific community, as well as the need to address the
Grand Challenges of our times. They have an impact on the
entire research cycle, from the inception of research to its
publication, as well as on the way in which this cycle is
organised “ (European Commission 2014).




The International Landscape of Science Policy and Scientific Advice

Regional bodies

High Level Groyps

ﬂesearch\ High Level International Network G7 mlnlsterlallmeetlng
unding agencies : - :
EU APEC | ASEAN for Science Advice to Carnegie
ﬁ Government(INGSA) [ Group( G7+5)
Global Research
ESFRI
Council Euro | | others | International
— // S Science - ..
Organizations
Future
IGFA TWAS
Belmont Forum Earth U nite ns
Institutions for > DEVE'OpII‘Ig S SCie’:iﬁCd STI Task Team
. Visor oar
olicy Research networks and ! for DS
AZState,CO, Sendai N WHO
EU/JEC-APACEA:(}] G-tech,MIT, System of SySte S Framework UNESQ’ WMO
KmeSP:UgE;I ar h ! GRIPS,NISTEP, for Disaster FAO
»>PRU,Manchester, RISTEX,,CRDS IAEA
UCLUNU Univ, IPCC OECD )| ministrial U
Ingernational Societies/Academies X meeting WIPO
IPBES

ICSU

International

v >

AN
<ﬁrnationa
Forums \

Scientific National
i World Bank,
ISSC Unions Academies AAAS Asiacr:r& A?r?can
Social Science Davos Development
g scl WSF > oP
Roya
L y \ ESOF /
Society
S AGORA
Giobal Young R
Ayl ST Forem
CAST

Ref. “Five years after Fukushima: Scientific advice in Japan”
Y. Sato & T. Arimoto,Palgrave Communications, 7 June 2016.
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