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TIMES OF CRISIS AND OPPORTUNITY

// OECD $TI Outlook 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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The STI system response to Covid-19 has been
decisive, rapid and significant
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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 Sillion USD B Government research organisations funding calls
researCh an d e , € Emergency funding period » Integrated into mainstream mechanisms =»
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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
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
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>> COVID-19 is an accelerator of trends already underway

Open access of COVID-19, Diabetes and Dementia

/6% of COVID-19 publications, January-October 2020
scientific publications

B All publications + Share of open access (right-hand scale)
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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 Shifted to home

severely disrupted by [
i Shifted towards
lO.deOV.\mS and social COVID-19-related topics -
dIStancmg measures r
Reduced in intensity [F
Intensified [FN
Continued as normal (S
Come to a halt F
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OECD Science Flash Survey 2020, https://oecdsciencesurveys.qgithub.io/2020flashsciencecovid/, (accessed on 12 October 2020) ¥
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// COVID-19 as an accelerator of frends already underway

Impact of COVID-19 on scientists’ work
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OECD Science Flash Survey 2020, https://oecdsciencesurveys.qgithub.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

The biopharmaceutical industry

has launched hundreds of clinical

trials targeting COVID-19 drugs

and vaccines
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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
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Source: OECD calculations based on published quarterly business financial reports, December 2020. @/’



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

P

Could STI do even more to
enhance societal and

economic resilience?

There are other challenges, too,
notably the climate emergency, that
require STI 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?
S



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

W zoEcDsTIO



>> 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

- STI -

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

Health and society
200 000

180 000
160 000
140 000
120 000
100 000

80 000

60 000
40 000

20 000

0
1990

1994

and Innovation. www.oecd.org/sti/msti2020.pdf.

Industry and knowledge

Planet and infrastructure

1998 20
Source: OECD (2020). “OECD Main Science and Technology Indicators. R&D Highlights in the February 2020 Publication”, Directorate for Science, Technology

e o
02 2006

e

Security

-

20

10 2014

2018

S


http://www.oecd.org/sti/msti2020.pdf

// Moving towards a more targeted policy mix

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

Tax incentives
Direct funding BERD Government tax relief for R&D
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R&D will also need
to be defended Source: OECD R&D Tax Incentives Database, August 2020, http://oe.cd/rdtax
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// The use of tax incentives varies greatly across the EU27

Direct government funding and government tax support for business R&D (BERD) 2018 and 2006
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Source: OECD R&D Tax Incentives Database, http://oe.cd/rdtax, December 2020.
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Industrial Strategy
Challenge Fund

We need systemic policies to solve systemic problems

Priority research programme
PPR Antibiotic Resistance

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

By 2035, people enjoy

five more years of
healthy, independent
living while narrowing
the gap between the

experience of the
richest and the
poorest.

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%.

[ J
- Reduce the spread of - 5
infectious diseases and Horizon Er""i?;%fns Cancer
High Tech Strategy 2025 counteract antibiotic
resistance by estab- By 2030: more than
lishing a national 3 million lives saved,
Prevent as many new platform for digital living longer and
cases of cancer as sharing ‘_Jf genetic better, achieve a
possible and enable sequencing data. thorough understand-
cancer patients to ing of cancer, prevent
lead a better life. what is preventable,
optimise diagnosis and
treatment, support the
quality of life of all
people exposed to
cancer, and ensure
equitable access to the °
above across Europe.
Care Robot Programme
By 2023, develop and
distribute to local
government 5 000
o care robots that can
assist elderly people
an in their daily life.
«
Genomics Health Futures _ o
Mission . Alelel e FrEgrel
By 2028, save or By 2050, develop of
transform the lives of ultra-early disease
more than 200 000 prediction and ®
Australians through intervention that
genomic research to would allow

deliver better testing,
diagnosis and
treatment.

suppressing and
preventing disease
onset, through
integrated analysis of
the entire functional
network between
human organs.

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

There has been a recent surge
of mission-oriented innovation
policies, with different missions
and designs

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

The EC’s Horizon Europe has
ambitious mission-oriented
Innovation policies, e.g.
targeting cancer
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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 abllity of
socleties 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

PR S 0
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Source: OECD and OCTS-OElI calculations based on US
National Institutes of Health PubMed data,

https://pubmed.ncbi.nlm.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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The prominence of
China in these links
IS hardly surprising

China has become
the world's second-
largest R&D
performer — 80% of
the expenditure of
the United States in
2018

Million
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// The ascendency of China

Gross Domestic Expenditure on R&D (GERD), 2000-18
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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 .
unprecedented collaboration

g‘&\y World Health
LE®F Organization

Gavi@)

t @ CLEPI

VACCINES

ACCESS & ALLOCATION

Because diagnosis matters

Working with:
GOVERNMENTS

DIAGNOSTICS
\

¢ TheGlobalFund -,

CIVIL SOCIETY
INDUSTRY

THERAPEUTICS

HEALTH SYSTEMS
CONNECTOR

5 “W

WORLD BANKGROUP

¥ Unitaid

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

Just as the pandemic is a global
problem, it requires global solutions
Involving international STI co-operation
and collaboration

The impressive speed on vaccines has
built on nascent global co-operation to
develop new technology platforms to
tackle emerging disease . . . and years of
basic research funding

There are surely lessons for tackling
other global challenges

<%



Building dynamic capabilities in government to meet the
challenges ahead

Pace and Scale and

« Many key uncertainties remain over e distribution of

digitalisation

the next few months and years impacts

i

the global
order

Societal
preferences
and values

Evolution of
the pandemic
Key uncert

certainties Critical pivot points Implications for STI Tracking developments

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

Future
orientation of

Key
uncertainties STI policy

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

dynamic capabilities to adapt and learn @ & :

In the face of rapidly changing

conditions A A A D»




>> OECD STl Outlook - take-away messages for the EU

The policy mix for business support — has Europe gone too far on R&D tax
credits?

Missions: still lots to learn on how to do this — how can they maximise
Impact, citizen’'s engagement and EU-MS joint efforts?

Scaling of start-ups — still a big problem for Europe in turning strong
science into commercial success (role of European Innovation Council?)

Fundamental science — important, but a good mix is needed — does
Europe have this right?

Reform of STI systems — essential to make the most of the massive
European investments, e.g. through Next Generation EU

Transformative R&l policy — how will Europe equip itself to (re-)tune its STI
policies to the changing times? S

#NextGenerationEU




Learn more in the ‘dual format’ OECD STl Ouvutlook

OECD Science, Technology
and Innovation Outlook 2021
TIMES OF CRISIS AND OPPORTUNITY

Science advice in times of COVID-19

Science advice
in times of COVID-19

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

sclence advice at any one point in time should be

based on best available evidence but will
Involve I

that need to be openly communicated to

policy-makers and the public

An effective and trustworthy science advisory process

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

Involve the relevant actors - scientists, policy-makers and other
stakeholders, as necessary. This Includes. 2

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

Research precariat

The Precarity of

Research Careers

Should | 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
measured by publication outputs - are not fully
adequate to meet the future needs of sclence and

of society as a whole, This poses several important
questions for ST1 policy.

. &heNew York Times

The Bleak Job Landscape
of Adjunctopia for Ph.D.s

Website online: oe.cd/sti-outlook
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// Also multi-lingual summaries, presentation, blog . . .

%\ OECD-Ausblick Wissenschaft,

Technologie und Innovation 2021
CHANCEN IN DER KRISE NUTZEN
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Perspectivas de la OCDE sobre
Ciencia, Tecnologia e Innovacion 2021
OPORTUNIDADES EN TIEMPOS DE CRISIS
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https://www.oecd.org/sti/oecd-science-technology-and-innovation-outlook-25186167.htm ®”
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STIP COVID-19 Watch: Stay informed on countries’ STI
policies to tackle COVID-19

Ll | =t
g sl @ﬁ o coviD-19 .1 = =

Get the latest information on ST
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

Policy instruments

695 policy initiatives found

Territories

Themes

Target groups

European Open Science OpenAIRE COVID-19
Cloud: Coronav irus act ions research data entry point
- - o

© Open science measures © Open science measures
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Budget ranges
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CPC Common Position
COVID-19

o Scientific advice and
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https://stip.oecd.org/covid/

THANK YOU!

Dirk Pilat
OECD Directorate for Science, Technology and Innovation

Dirk.Pilat@oecd.org

oe.cd/sti-outlook W #o0EcDSTIO




