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// OECD STl Outiook 2021

An OECD flagship publication
Published every 2 years, since the mid-1990s

Asks: “What’s new in the field of science,
technology and innovation policy?”

2021 edition focuses on COVID-19

Provides an international review based on latest
policy information and indicators

Based on work of the Committee for Scientific and
Technology Policy (CSTP) and its working parties —
the EC and most EU Member States are members

Draws upon OECD STI statistical and qualitative
data infrastructures @
#



OECD STl Outlook 2021 - the narrative

Unprecedented mobilisation. Public research funders,
private foundations and charities have set up an array of newly
funded research initiatives worth billions of dollars in record time

Science and technology offer the only exit strategy
from COVID-19. The pandemic has underscored more than in
other recent crises the importance of science and innovation to
being both prepared and reactive to upcoming crises

The pandemic has stretched research and innovation

. systems to their limits and exposed gaps and weak spots.
There is an opportunity to reorient STI policies and direct science
and innovation towards sustainable and inclusive futures @»
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Research funding response to COVID-19

Evolution of COVID-19 research funding programmes and pledges

B Philanthropic / non-profit organisations [l International initiatives

Fundmg for . B Government research organisations funding calls
resea rCh a n d Bl“|0n USD € Emergency funding period . Integrated into mainstream mechanisms =

Innovation has
been supported by
active government
iInterventions
around the world

But there are risks

of indiscriminate SEGE S8 @ B \)&3\}&3&@3 SENEERK I
: - W7 w0 W W
diversion of PO EP RSP PO PR STE Y P W

Source: Data gathered by OECD from public sources published by funders

research efforts @»



Research performers’ response

to COVID-19

Trends in COVID-19 biomedical and life sciences 10000 |
research publications, 1 Jan to 30 Nov 2020

The COVID-19 pandemic has triggered an
unprecedented mobilisation of the scientific

community
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Source: OECD calculations based on US National Institutes of Health PubMed
data, https://pubmed.ncbi.nlm.nih.gov/, (accessed 30 November, 2020).
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>> COVID-19 is an accelerator of trends already underway

Open access of COVID-19, Diabetes and Dementia

76% of COVID-19 publications, January-October 2020
scientific publications

B All publications + Share of open access (right-hand scale) 0
are open access, c.f. 0
diabetes (43%) and Uiy . 80
dementia (40%) 70000 70
60 000 60
. : 50000 F 20
This, along with other
40000 | . 40
changes, could
accelerate the transition % | 30
to a more open science % | 20
in the longer run 10000 L 10
0 ' ' 0
COVID-19 Diabetes Dementia
Source: OECD calculations based on US National Institutes of Health PubMed data, @))

https://pubmed.ncbi.nim.nih.gov/, (accessed 30 October, 2020).



COVID-19 as an accelerator of frends already underway

Current impact of COVID-19 on scientists' work
 Research and innovation

activities have been .—M
severely disrupted by

: Shifted towards
lO_deOV_vnS and social COVID-19-related topics
distancing measures

Reduced in intensity

Intensified

Continued as normal

Come to a halt

T

20 40 60 80 100 %
OECD Science Flash Survey 2020, https://oecdsciencesurveys.github.io/2020flashsciencecovid/, (accessed on 12 October 2020) @)}
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// COVID-19 as an accelerator of trends already underway

Impact of COVID-19 on scientists’ work

m Decrease W Stay the same W Increase

Use of research —
materials and facilities I
Funding for research [
- Digital tools and open-data Time available fOr |y
infrastructures have allowed research [
scientists to continue to ACCESS 10 SCIBNITIC - |y

. . . informati d data
function outS|d_e their usual Use of digital tools for
Iaboratory or field research

environments
0 50 100 %

OECD Science Flash Survey 2020, https://oecdsciencesurveys.github.io/2020flashsciencecovid/, (accessed on 12 October 2020) @”
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Business innovation response to COVID-19

Registered COVID-19 vaccine studies by economy
Economies with two or more listed vaccine studies

has launched hundreds of clinical
trials targeting COVID-19 drugs
and vaccines

‘ The biopharmaceutical industry
({b

Source: United States National Institutes of Health, ClinicalTrials.gov, (accessed 8 December, 2020).



// Business innovation response to COVID-19

R&D expense and revenue growth in selected companies
Percentage change between April-September 2019 and April-September 2020

% I Software, computer services and electronic equipment Il Pharmaceuticals and biotechnology

I Automotive, aerospace and defence o Revenue growth Heterogeneous
40 ¢ impact with R&D
- § performance in the
o digital sector

: JdT T 1L thriving and activity
20 ¢ po s e iIn R&D-intensive
40 | o manufacturing

. sectors falling (e.g.
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Source: OECD calculations based on published quarterly business financial reports, December 2020. f/



Are we facing a turning point for STl policy?

Digital technologies have
mitigated effects of lockdowns

STI has proven an essential
element of the resiliency
countries have shown in the
crisis up until now

/

There is unprecedented rapid
development of vaccines

—

Could STI do even more to
enhance societal and

economic resilience?

There are other challenges, too,
notably the climate emergency, that
require STl to embrace a
sustainability agenda

—

However, there are long-standing
problems in STI systems that
hinder their abilities to address
challenges like COVID-19 and
climate change

/

Does COVID-19 offer a
disruptive moment for these
problems to be addressed
more aggressively by STI
policy?




Looking forwards, to tackle the challenges of
sustainability, inclusivity and resiliency,
governments will need to reorient their STI policies

W #OECDSTIO




> The need to reorient STl policies

The pandemic is an opportunity to reorient STl policies and trajectories

Main elements of STl policy reform to tackle the challenges of sustainability, inclusivity and resiliency

Rebalance the STI policy mix
to target societal challenges

Acquire dynamic capabilities
in governments

PR
i POLICY :
;. REFORM

Promote
transdisciplinarity

to deal with complex
problems

Implement global
solutions for global
problems

Reform PhD training
to support career path diversity
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Much of the growth in govt spending on R&D over the last two decades has been

/ The need to redirect govt support to societal challenges?

directed towards industrial R&D (through tax incentives) and research in universities

Estimates of total government support for R&D by SDG-related cluster categories, 1990-2018
Million constant USD PPP prices
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and Innovation. www.oecd.orq/sti/msti2020.pdf.
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Source: OECD (2020). “OECD Main Science and Technology Indicators. R&D Highlights in the February 2020 Publication”, Directorate for Science, Technology
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// Moving towards a more targeted policy mix

Shift in business R&D support policy mix OECD area, 2000-19

Tax incentives
have grown in the Direct funding BERD Government tax relief for R&D
: MR Government budget allocations for R&D — — = Business expenditure on R&D
OECD while direct ;..
measures have [l [
declined 1:5 i Governments respond to
14 the Global Financial Crisis
= 1.3
A new ambitious 12

policy agendais ' [
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Govt spending on 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

R&D will also need
to be defended Source: OECD R&D Tax Incentives Database, August 2020, http://oe.cd/rdtax



http://oe.cd/rdtax

// Japan’s policy mix is quite dependent on tax incentives

Direct government funding and government tax support for business R&D (BERD) 2018 and 2006

mm Direct Funding of BERD B Tax Support for BERD
B Subnational Tax Support for BERD + Total 2006 (excl. subnational tax support)

%
05 r .

0.4
0.3
0.2
0.1

Source: OECD R&D Tax Incentives Database, http://oe.cd/rdtax, December 2020.
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We need systemic policies to solve systemic problems

There has been a recent
surge of mission-oriented

Vinnova's Challenge-driven
innovation

Priority research programme|
‘PPR Antibiotic Resistance’
IREEWES {2 AR @l Horizon Europe's Cancer
mission

Combat antibiotic
resistance on all fronts

‘ infectious diseases and
counteract antibiotic

N[
=
Industrial Strategy
Challenge Fund

By 2035, people enjoy
five more years of
healthy, independent
living while narrowing
the gap between the
experience of the
richest and the
poorest.

DARPA Pandemic
Prevention Platform

through better
knowledge of
resistance,
development of new
therapeutic strategies
and technological
innovations (big data,
artificial intelligence).

Develop a scalable,
adaptable, rapid
response platform
capable of producing
relevant numbers of
doses against any
known or previously
unknown infectious
threat within 60 days
of identifying of such a
threat.

[ —]
=
Mission-driven Top Sectors

By 2040, all Dutch
citizens will live at
least five years longer
in good health, and

the health inequalities
between the lowest
and highest
S0Ci0-economic groups
will have decreased by
30%.

High Tech Strategy 2025

Prevent as many new
cases of cancer as
possible and enable
cancer patients to
lead a better life.

Genomics Health Futures
Mission
By 2028, save or
transform the lives of )

more than 200 000
Australians through
genomic research to
deliver better testing,
diagnosis and
treatment.

resistance by estab-
lishing a national
platform for digital
sharing of genetic
sequencing data.

By 2030: more than

3 million lives saved,
living longer and
better, achieve a
thorough understand-
ing of cancer, prevent
what is preventable,
optimise diagnosis and
treatment, support the
quality of life of all
people exposed to
cancer, and ensure
equitable access to the Y
above across Europe.

Ion

Care Robot Programme

By 2023, develop and
distribute to local
government 5 000
care robots that can
assist elderly people
Qeir daily life.

Moonshot Programme

By 2050, develop of
ultra-early disease
prediction and
intervention that
would allow
suppressing and
preventing disease
onset, through
integrated analysis of
the entire functional
network between
uman organs.

Source: Online Mission-oriented innovation policy (MOIP) toolkit, https:/stip.oecd.org/stip/moip

Innovation policies, with
different missions and designs

One common principle: better
targeted and coordinated
Interventions across all silos,
for enhanced impact

Japan is among the most
advanced countries in
Implementing mission-
oriented innovation policies
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>> Reforming research careers to support diverse pathways

% of scientists who experienced or expect change in their job security and
,career opportunities due to the current pandemic crisis

.

Stay the same

Increase

Reforming PhD and post-doctoral training
to support a diversity of career paths is
essential for improving the ability of
societies to react to crises like COVID-19,
and to deal with longer-term challenges
like climate change that require science-
based responses

OECD Science Flash Survey 2020,
https://oecdsciencesurveys.github.io/2020flashsciencecovid/, @ >>

accessed on 12 October 2020
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International science collaboration has been critical

International scientific collaboration on
pree COVID-19
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Source: OECD and OCTS-OElI calculations based on US
National Institutes of Health PubMed data,

https://pubmed.ncbi.nim.nih.gov/, accessed 30 November, 2020.

Science depends on the global
knowledge commons for progress

A lot of international scientific co-
operation on COVID-19 has been
Initiated by researchers themselves,
and has built on existing ties

Research links between China and
OECD countries have grown
strongly in recent years, and this is
reflected in patterns of COVID-19

co-publication @»
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/ 4 The ascendency of China

The prominence of Gross Domestic Expenditure on R&D (GERD), 2000-18
China in these links China — — Germany EU28 (OECD estimates)
5 O France —_— Un@ted Kingdom - « = Japan
IS hardly surprising S50 . ~ —= = United States
China has become "0 | N N IR I N B e e
the world's second- w000 eeemTTT
largest R&D 300000 | L
o

performer 2 80% of . 1 |
the expenditure of | .o cicioioi-imi T T oS oo T T

: : 1000004~ e e e — e — — o — T T T
the United States in ( e
201 8 2000 2001 2002 2003 2004 20I05 20I06 20I07 20I08 20I09 20I10 20I11 20I12 20I13 20I14 20I15 20I16 20I‘I7 20I18

But there are concerns about a lack of reciprocity in

these relationships that threaten their future Source: OECD MSTI 2020/1, Aug. 2020 @)}



Acting globally to solve global problems is critical

The ACT-Accelerator is driving . Just as the pandemic is a global

unprecedented collaboration problem, it requires global solutions
@uasn involving international STI co-operation
( e Gavi@ and collaboration

VACCINES

ACCESS & ALLOCATION @ C E P I
FINDY:S 5 G .
 The impressive speed on vaccines has

built on nascent global co-operation to
\ develop new technology platforms to
- Y tackle emerging disease . . . and years of
& TheGlobalFund @ merareunics /¥ Unitaid baS|C reSGaI’Ch fU ndlng
NEE W
"L e * There are surely lessons for tackling

other global challenges

Source: WHO (2020), ACT-Accelerator: Status Report & Plan, September 2020 — December 2021



Building dynamic capabilities in government to meet the
challenges ahead

Pace and Scale and

* Many key uncertainties remain over T e distribution of

digitalisation

the next few months and years impacts

S

the global
order

. Future
Evolution of Key orientation of
the pandemic uncertainties STI policy
Key uncert

certainties Critical pivot points Implications for STI Tracking developments

Societal
preferences
and values

« Governments will also need to prepare
more effectively against future shocks

* An increased policy emphasis on
building resiliency => requires
iIncreased policy agility => and means
governments need to possess the

dynamic capabilities to adapt and learn @ & :
4

In the face of rapidly changing
conditions 2

W



>> OECD STl Outlook - take-away messages for Japan

Government support to STI will need to be more
directed to deal with the sorts of challenges we
face: furthermore, the science system needs to support more
high risk / high reward research to foster breakthroughs

Global co-ordination will need ramping up to tackle
these challenges: Japan can adopt leadership roles in
developing the necessary international arrangements, incl.
building institutions, collaborative technology platforms, etc.

Relations with China: China cannot be excluded from these
iInternational arrangements, but collaboration should ensure core
values, such as openness in science, academic freedom, and
research ethics are respected @»
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STl governance to meet the

£ a0

+

Special focus
challenges of resilience and just transitions




Starting question...

o Overarching question:

What needs to happen for STl systems, and the STI policies that
influence them, to be on track to contribute to a “just sustainability
transition” characterised, for example, by net zero carbon
emissions and the preservation of biodiversity?

o Where to start with such a big question?

« We're not starting from scratch, we're already on certain
pathways, some sustainable, many not

« We're talking about long-term targets and pathways, though the
need to reorient now is urgent

« Such reorientation probably implies greater directionality in STI
policy, but how to achieve this is challenging

* There are also enormous co-ordination challenges associated
with STI system reorientation

26



Follow-up question...

o How ‘ready’ are STI systems and STI policies to
contribute to resilience and net zero and other
sustainability targets as part of a “just transition™?
* Production and consumption systems display stability and

lock-ins, but transitions will likely need to destabilise many
of these to reach net zero targets

» The contributions of STI depend in large part on
developments in other policy fields

* Net zero and other sustainability targets associated with just
transitions are global in scope and require global action

« They are also local, and there’s scope for experimentation
and learning at multiple governance levels

These are STI governance challenges

27



Challenges of directionality

o Our models and frameworks for thinking
about direction-setting

o Directing what?

o How detailed and at what level?

o Interdependence with other systems

o Complexity and uncertainty

o Who we involve in direction setting and how

o Tension between meeting short-term and
long-term agendas

o Co-ordination challenges at multiple STl
policy interfaces

Natural world

Politics,
and |

Society an
culture

28



STl policy interfaces

Cross-
government

» Resilience and sustainability
transitions depend on mobilising /Intemaﬁona
a range of different actors

I/ |

* The natural world and I,
technology also have their own / STI

: policy
dynamics interfaces/ |

* Interfaces reveal important
differences in framings,
Institutions, interests and
practices that need to be / Technology /Natural world
somehow mediated / /




What we need to do in STl policy

. Positioning STl and STI policy in rapidly emerging and wide-ranging
national, international and local narratives on sustainability transitions
and resilience

. Laying out the implications of a focus on transitions and resilience for
STI practice, notably with respect to the activities of innovative firms,
of the public research system, their interactions, and their engagement
with society at large

. Laying out the implications for STI policy and governance, including
its rationales, objectives, instruments and target groups

. Developing the knowledge base, frameworks, institutions,
learning networks, and capabilities to design and implement STI
policy mixes and governance arrangements that contribute to
sustainability transitions and resilience

30



Strategic foresight and the twin goals of resilience and transitions

RESILIENCE TRANSITIONS

Preparedness and Reconfiguration of socio-
agility to withstand and technical systems
adapt to shocks towards desirable targets

! !

Anticipating future shocks STRATEGIC Long-term mobilising visions
Wind-tunnelling, e.g. using FORESIGHT Multiple alternative

scenario analysis scenarios
Pathway analysis / roadmaps

Technology Monitoring
e el STRATEGIC POLICY & Evaluation

INTELLIGENCE
— —~ Indicators

/

Mapping
RESOURCES CAPABILITIES INSTITUTIONS
Funding Futures literacy Organisations
Political support Dynamic capabilities Knowledge infrastructures

Data and tools Absorptive capacities Education and training



>> What should we do?

 To reiterate: we're not starting from scratch

 Different countries have different institutional set-
ups, specialisations, resources and policies to build
upon and adapt => no one-size fits all

 Still, there is scope for international learning

« While the need for action is urgent, much
adjustment is required — in terms of policy
frameworks, institutions, practices and capabilities —
which will take time to develop

* While states will need to play more active and
directive roles, they will still chiefly act an enablers,
with society and business playing leading roles
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Learn more in the ‘dual format’ OECD STl Outlook

Science advice in times of COVID-19 Research precariat

SCIENCE ADVICE IN THE CONTEXT OF THE COVID-19 CRISIS FUTURE NEEDS OF #SCIENCE AND OF #SOCIETY

Science advice The Precarity of
in times of COVID-19 Research Careers

Should I stay or should | go?
Deteriorating working conditions for academic
researchers may push the best talent to go
elsewhere. Academic structures that mainly link
= training and careers to ‘research excellence’ - as
involve consi i " measured by publication outputs - are not fully.
that need to be openly communicated to o adequate to meet the future needs of science and
policy-makers and the public. of society as a whole. This poses several important
questions for STI policy.

Scientific evidence related to COVID-19 is
conditional and dynamic. In this situation,

science advice at any one point in time should be
based on best available evidence but will

OECD Science, Technology

4 .f. and Innovation Outlook 2021
y ;gf TIMES OF CRISIS AND OPPORTUNITY

| What's at stake?

The important question for scientists and policy-makers is how they can most effectively work together to develop and implement policies that have the
greatest likelihood of success in limiting mortality and severe socio-economic damage due to COVID-18, in a situation where much of the evidence is
uncertain and rapidly evolving?

Moreover, no matter what the evidence bese, the policies that are selected need to be understood and adopted by ciizens, which means that those Lo
providing the evidence need to be trusted. Ultimately, it comes down to individual scientists to provide scientific advice to policy makers and mﬂ*',:‘i&,\ cone 2
Communicate this advice tothe public, The selecton of these mdividsls i absolutely citcal and  an area n which many countnes appear to have B e VDo onie™
made judicious choices in the COVID-19 context. ““‘Msmi:‘“\ foracade”

e
However, even the most outstanding individual scientists, with the most accomplished commurication skils, cannot assure tha the best evidence o satl Second class
informed policies are adopted and implemented. They need to be supported by an effective national (and intemational) science advisory system that o e | AR academic citize
should comply with @ number of basic principles, as shown in the figure (OECD, 2015). Attention to these principles will both enhance the efficiency and e mw..w* 2 Why o deummii et
Qualiy of the science aduice that fs provided and help ensure the necessary trust betueen scientits, palicy. makers and the public Sz 4 !

eljeNew Nork Ehmcs

An effective and trustworthy science advisory process o
of Adjunctopia for Ph.D.s

Rl b o

Comratimalbre
i i o

Have a clear remit, with defined roles and responsibilties for its various actors.
1 This includes having:

a.a clear definition and, insofar as i possible, a clear demarcation of advisory versus
decision-making functions and roles, | What's at stake?

b. defined roles and responsibilities and the necessary expertise for communication,

Rescarchers are the most important resource of rescarch systems, and,as incther areas of acthty, peope ae a ey determinant of

ﬁ . an ex ante definition of the legal role and potential liability for all individuals and institutions performance. The quality of the research produced depends mostly on the expertise and skills of the researchers, both individually and collectively, and
hatare involed, the canditions gven ta them t parfor theie work

& . the necessary instutonal,logstial and personne uppor reate o fsremit

Many OECD countries are preoccupied with the future of academic research careers. Thei concernsreete o th deteriorston of woring
4 Coniionsof many fesearchre, ok of dversity intems o gender and fepresentation o dferent Groupe h <oy, ncaual oppartites inaccess and
advancement in careers, and declining capacity of research systems to attract the best national and international talent.
Involve the relevant actors — scientists, policy-makers and other
takeholders, as necessary. Thisincludes: . & Jior et cmploved on camual controcts. aemore h coton o g o s devlopmt of rseneh ssessmnt egmes s
emphasis on the short-term output of research, which places immense pressure on early career researchers to publish.

e. using a transparent process for participation and following strict procedures for

&3 declaring, verifying and dealing with conflcts of inerest, o o o The traditional academic career path can o longer absorb the increasing number of doctorate holders in many systems, which is
i S A N S S o 2e heightening career competitiveness to extreme levels and contributing to greater precarity. A possible solution i to prepare doctorate holders for diverse
oy I carears beyond the traditonal acaderic carcer path. However, the aftractivences of alemative careers vis-a-vis the academic career path may take
away the best talent from academic research, and impair the long-term quality of the science produced.
& giving explicit consideration to whether and how to engage non-scientific experts and/or
il society stakeholders in framing andjor generating the advice, The OECD Global Science Forum is undertaking 2 project on reducing the precarity of research careers. Its main objective is o dentify polcies and
(@ 1o s necessn efce racecores fortimey echange of iormaton nd procedures that could support better srategic planning and management of research careers in the public sector, promoing incusion and diversity, while
c-ordination with different nationaland intematinal counterparts increasing the quslty of the scence produced and the wel-being of rescarchers. The project focuses on a particular group of researchers, the Research
< Precariat. These researchers are mainly postdoctoral researchers, waiting to enter the academic career as a researcher in a public research organisation,

or the professoriate in a university.

Produce advice that is sound, unbiased and legitimate.
3 Such advice should:

ebsite online: oe.cd/sti-outlook @;’,



// Also multi-lingual summaries, presentation, blog . . .

% OECD-Ausblick Wissenschaft,

: Technologie und Innovation 2021
CHANCEN IN DER KRISE NUTZEN
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Science, technologie et innovation :
Perspectlves de I'OCDE 2021
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https://www.oecd.org/sti/oecd-science-technology-and-innovation-outlook-25186167.htm
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NN, STIP COVID-19 Watch: Stay informed on countries’ STl
)) policies to tackle COVID-19

e
g i Qﬁ a CCI".I'ID-1EI* E_:E_. -

Get the latest information on STI
policy responses to the crisis across
+40 countries and the EU, with
timelines and other interactive charts

Featuring information on 700 STI
policy initiatives targeting scientific
advice and communication,
collaboration mechanisms, new
funding initiatives, impacts on the
STI system, etc.

https://stip.oecd.org/covid/

Search Territories Themes

Search by policy initiative title...

@ Select ot least 2 countries to display comparison timeline

Policy instruments Target groups Budget ranges
695 policy initiatives found c °
European Open Science OpenAIRE COVID-19 Innova tive Medicines CPC Common Position
Cloud: Coronavirus ac tions research data entry point Initiative special fast track CcovID-19
call
W :uropean Union Mar 20 M European union Mar 20 M :uropean Union
M :uropean Union Mar 20
pen science measures Open m fic advi d
O Supp f rch and communication arran, gements
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f d Information servi daccessto =~ —————————  POLICY INSTRUMENTS
datasets datesets ~~ BUDGETRANGE @ Pu blic awareness cam paigns and
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https://stip.oecd.org/covid/
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