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THE FUTURE OF
CIENCE ADVICE

A Nature survey finds that most specialists
are unhappy with systems of science
advice to governments. What needs

to change? By Helen Pearson

iller viruses. Artificial intelligence.
Extreme weather. Microplastics.
Mental health. These are just a few
ofthe pressing issues on which gov-
ernments need science to inform
their policies. But the systems that
connect scientists with politicians
are not working well, according to
aNaturesurvey of around 400 science-policy
specialists around the world. Eighty per cent
said their country’s science-advice system was
either poor or patchy, and 70% said that gov-
ernments are not routinely using such advice.
“Every country is asking how we can do sci-
ence and scientificadvice,” says Jeremy Farrar,
chief scientist at the World Health Organiza-
tioninGeneva, Switzerland. Five years after the
COVID-19 pandemic exposed the importance
of strong links between scientists and policy-
makers, the challenges to providing advice
have grown. Spiralling mis- and disinforma-
tionrisks obscuringscience advice, while anti-
science sentiment is eroding trust in experts
and evidence —aphenomenon that scientists
worry will worsen under the second US presi-
dency of Donald Trump, who has repeatedly
ignored or distorted evidence from research.
Nature’s survey — which took place before
the US election in November — together with
more than 20 interviews, revealed where
some of the biggest obstacles to providing
science advice lie. Eighty per cent of respond-
ents thought policymakers lack sufficient
understanding of science — but 73% said that
researchers don’t understand how policy
works. “It’s a constant tension between the
scientificallyilliterate and the politically clue-
less,” says Paul Dufour, apolicy specialistat the
University of Ottawain Canada.
But it’s a time of reinvention and evolu-
tion in science advice, too. Finland is one

country experimenting with different models
for providing advice. Many groups, includ-
ing the US National Academy of Sciences in
Washington DC, are trying to speed up the
supply of advice to match the rapid pace at
which policymakers work, or to incorporate
conflicting views. Last year, the United Nations
secretary-general, Antonio Guterres, launched
aScientific Advisory Board.

Many people in the field say that
science-advice systems need further change.
Tacklingissues such as intergenerational dis-
advantage, youth mental health,immigration
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and responses to climate change require dif-
ferent ways of operating, says Peter Gluckman,
former chief science adviser to the New Zea-
land prime minister and now at the University

of Auckland in New Zealand. “Science advice is
not designed for that at the moment.”

Thefirst science adviser

Whenever there was a scientific crisis at Lon-
don’s 10 Downing Street in the mid-1960s,
someone would bellow down the hall for
Solly Zuckerman, the United Kingdom’s first
government chief scientific adviser (GCSA).
Zuckerman, a physician, had guided the gov-
ernment on military planning during the Sec-
ond World War and was appointed as GCSA by
prime minister Harold Wilsonin 1964.

Legend hasitthat Zuckermanwould arrive,
say his piece and smoothly exit —and that, mys-
teriously, once the controversy was over, there
would be no sign he’d been involved. Aside
from the lack of transparency, “that kind of
summarizes how science advice should work”,
says Mark Ferguson, who was chief science
adviser tothe government of Ireland from 2012
t02022 and has since retired.

Zuckerman’s legacy is the chief science
advisers (CSAs) that many Commonwealthand
other countries have today. Inthe United King-
dom, the GCSA heads the Government Office
for Science, which advises the prime minister
and Cabinet Office, while government depart-
ments have their own CSAs alongside various
councils, committees and more. The system
is sometimes referred to as “the Rolls Royce
of science advice”, says Kathryn Oliver, who
studies the use of evidence in policy at the Lon-
donSchool of Hygiene & Tropical Medicine. It
is also so complex that it took one report 93
pages to explain (see go.nature.com/4fj5tq4).

In other countries, national academies of
scholars have amore central role. The National
Academies of Sciences, Engineering, and Med-
icine in Washington DC are a key pillar of US
science advice, along with the White House
Office of Science and Technology Policy and its
director,who advises the president. There are
also myriad other ways that research informs
branches of the US government.

“There’sno‘onesizefitsall; inscience advice,
says Chagun Basha, chief policy adviser in the
Office of the Principal Scientific Adviser to
the Government of India, who is based in Ben-
galaru. Each country hasevolved its ownsystem,
shapedby history, cultureand crisesit hasfaced.
Japan has the Council for Science, Technology
and Innovation, among other means of provid-
ing advice. China has the Chinese Academy of
Sciences. Chile has ad hoc committees. And at
least half of countries do not have science-ad-
vice systems with a chief adviser and staff,
although they might have other ways to bring
evidenceinto policy, says Soledad Quiroz, who
studies knowledge managementat the Central
University of Chile in Santiago.

Butscience-advice systemsdo have one thing
incommon: many people think they’renotupto
thejob: 78% of respondents to Nature’s survey
said thatscience advisers lack influencein gov-
ernmentand 68% felt that governmentslack the
relevant research to answer policy questions
(see ‘Science advice: survey results’). “l don’t
think any country has got it right, and I don’t
know what right would look like,” says Oliver.

What'’s more, Oliver says, the definition of
scienceadviceisunclear. Tosome, itis confined
tothe formal mechanisms —suchasacademies
andscience advisers — by whichagovernment
accesses scientificevidence toinform policies
and decisions. Others use it loosely to refer
to any way in which research informs policy,
includingthink tanks and bureaucrats googling
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SCIENCE
ADVICE:
SURVEY
RESULTS

Almost 400 respondents,

most of whom are on the
e-mail list of the International
Network for Governmental
Science Advice (INGSA),
answered a Nature survey
about the quality of science
advice to governments. Just
under half of those who chose
to disclose their country were
from high-income nations.

For more about the survey
and results, see
go.nature.com/3gtysud

forfacts. “Taxidriversaregood at giving science
advice,” says Rémi Quirion, chief scientist of
Quebecin Canada, drily.

The pandemic effect

Nature’s survey on science advice was sent to
about 6,000 people around the globe, most of
them onthe e-maillist of the International Net-
work for Governmental Science Advice (INGSA),
which is based in New Zealand. Roughly half
ofrespondents workedinresearch, and halfin
government or an advisory group. (Respond-
ents could work both in research and in gov-
ernment or advisory roles.) They were asked
about the quality of routine science advice to
governments and about advice during a crisis
such as the COVID-19 pandemic.

Ininterviews, experts said that the pandemic
was akey turning pointin global science advice
because it stress-tested systems and revealed
their strengths and weaknesses. Inthe survey,
views onthe outcome were mixed. Nearly 60%
of participants said that science advice was suc-
cessfully factored into pandemic policymaking
intheir country (see ‘Response to COVID-19’).
But one-quarter of this group also said that fail-
uresinscience advice were amajor contributor
to COVID-19 excess deaths, which amounted
to more than 21 millionin 2021-22, according
to one estimate (see go.nature.com/3gxfvo9).

In September 2020, as the death toll rose,
science-policy researcher Roger Pielke at
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*389 overall respondents. 1249 gave their countries (113 high-income, 136 other, by World Bank income group).

RESPONSE TO COVID-19

m Very successful m Successful
m Not very successful

Q: In your country, how successful do you think science advice was in ensuring
that science was factored into policymaking in the pandemic response?*

Neither successful nor unsuccessful
B Not at all successful

59%

Don't know

+292 respondents. 0 20

M It was a crucial factor m It was a major factor
39%
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Q: How much, in your view, did failures in the science-advice
system contribute to excess deaths from COVID-19 in your country?

It was a minor factor It played no part

24

Advice successful? I

All respondents® | I I
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Not successful, don't
know or neutral” | i
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the University of Colorado, Boulder, started
a project called Evaluation of Science
Advice in aPandemic Emergency. More than
100researchers helpedto produce case studies
of government science-advisory mechanisms
in places from Sweden to Hong Kong.

The number-onelesson, Pielke says, was that
“no one really got it right”. Number two was
that the United States looked particularly bad.
That science was not informing top US politi-
cians was glaringly obvious when then-pres-
ident Donald Trump made press-conference
statements that science did not support — for
example, stating that the anti-malaria drug
hydroxychloroquine could treat COVID-19.
Immunologist Anthony Fauci, a US science
adviser and member of the White House coro-
navirus task force, raced to correct him.

To Pielke, COVID-19 exposed the United
States’ lack of a high-level expert advisory
mechanism to inform the government’s
response — one equivalent to the United King-
dom’s Scientific Advisory Group for Emergen-
cies (SAGE), for instance. “Given that the United
Statesis kind of the world’s colossus of scientific
research, it'sashocking oversight,” he says.

“No oneknewwhowasin charge” of science
advice in public health, says Marcia McNutt,
president of the US National Academy of
Sciences. The academy was releasing advice,
but various health and science agencies were
interpreting it disparately, she says. The
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§290 respondents. 1170 respondents who selected ‘very successful’ or ‘successful’ and #120 respondents who answered ‘not successful’,
‘don't know’ or were neutral when asked about science advice in the pandemic response.

biggest win post-pandemic, she says, would be
towork out who should take the lead next time.
Globally, the fast-moving pandemic high-
lighted that many science advice systems are
simply too slow in a crisis. The US National
Research Council, which conducts studies
for the National Academies, had seen a grad-
ual drop in requests for its signature reports
because policymakers couldn’t wait the
18 months they typically took to produce.
During the pandemic, the council fast-tracked
somereportsinjustafewweeks. Theacademy
announced plansinits 2024 strategy to build a
standing capacity to work at this pace.

‘Shadow’ science advice

The pandemic fuelled a phenomenon that
Pielke calls shadow science advice: when sci-
entists band together and offer counsel out-
side established channels. During the crisis,
shadow advice “became problematicinalot
of places”, Pielke says, “because you had scien-
tists organizing to challenge governments or
official science advisory mechanisms”.

One of the most prominent examples was
the United Kingdom'’s Independent SAGE.
Former GCSA David King and other scientists
started the group in mid-2020 in response
to concerns about a lack of transparency
from the government’s SAGE, which did not
initially publish its membership or meeting
details. Some scientists also criticized SAGE
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ADVISE OR DECIDE?

Q: One view of science advice is that
“advisers advise but ministers decide”.
What is your view of this statement?

Strongly Strongly
disagree 13% . agree 17%
Disagree 295
229% respondents
Neither agree J

Agree 32%

nor disagree 16%

ADAPTINGTOAI

Q: How do you think science advisers should
adapt their work to accommodate artificial

BARRIERS TO EFFECTIVE SCIENCE ADVICE

Respondents were asked how strongly they agreed or disagreed with
statements about obstacles to successful science advice, and about
obstacles to evidence-informed policymakingtt. Here is a selection of

replies (for the full data, see go.nature.com/3gtysud).

Policymakers and politicians lack sufficient
understanding of science and scientific methods
80%
I — | |
Researchers lack incentives to engage
in policymaking and science advicett
81

Science advisers lack influence in government
78

Researchers lack understanding
of policy processes and decision-makingtt

MW Strongly agree
W Agree
Neither agree nor disagree
W Disagree
m Strongly disagree

Science advice is not a routine
part of government decision-making
70
Misinformation and disinformation obscure
science advice to decision makers
il

Government lacks rigorous relevant research or
research syntheses to answer policy questions
68

Science advice fails to incorporate a
diversity of people or viewpoints

73

intelligence (Al) over the next two years?**

They should provide science advice on |
the potential benefits and harms of Al Y

I 75
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Base of respondents: for statements on obstacles to successful science advice in their country, variously 322-331 respondents opted to answer.
For statements on obstacles to evidence-informed policymaking (denoted with 1) in their country, 300-302 respondents answered.

They should use Al to help provide evidence
syntheses or summaries for policymakers

59

They should focus on combatting
Al-generated misinformation

]

They shouldn’t use Al

B

forlacking expertisein certaindisciplinesand
for not pointing out when government policies
were inconsistent with scientific evidence.

Independent SAGE broadcast its public
briefings for more than three years. Clinical
virologist Deenan Pillay at University Col-
lege London, who was chair of Independent
SAGE from September 2020 to October 2022,
says it had a complementary role to SAGE by
interfacing with the public. Italso put forward
policy options informed by science, such as
how to safely reopen schools. He says it wasn’t
adversarial, in that its recommendations were
broadlyinline with SAGE’s published reports.

But Pielke argues that by challenging gov-
ernment advice, Independent SAGE often
“delegitimized SAGE, and in the process, sci-
enceadviceitself”, he says. “Even members of
Parliament got confused about SAGE versus
Independent SAGE.”

In the Philippines, less controversially, a
pop-up shadow team of experts called OCTA
Research became aleading source of science
advice during the pandemic. The group was
successful because it had a wide range of
expertise, including physicians, economists
andamediaspecialist, says Benjamin Vallejo]Jr,
anenvironmental scientist and OCTA member
at the University of the Philippines Diliman,
Quezon City. It also communicated to poli-
ticians “in a way that wouldn’t threaten their
public credibility”, he says.

**296 respondents who could
choose more than one answer.

LOCATIONS OF SURVEY RESPONDENTS

Respondents to Nature’s survey came from around the world.#*

Region

Sub-Saharan Africa I 66 respondents

Europe and Central Asia I 52
Latin America and Caribbean mmm—— 45

East Asia and Pacific s 39
North America mmm 26
South Asia mm 18

Income group (World Bank)

High na 113 respondents
Upper middle mmmmmm 43
Lower middle nm————— 73

Low mmm 21

+393 total respondents (including partial responses, which were analysed).

250 respondents chose to disclose their country, from which these regional and

Middle East and North Africa 14

In future, Pillay and Pielke agree, science
advice needs a mechanism to incorporate a
wider diversity of expertise. “If the shadow
voices become significant enough or have
enough influence, you invite them into the
room,” Pielke says. More than 60% of survey
respondents said that science advice fails to
incorporate adiversity of people or viewpoints.

Oneway of representing scientists’ differing
views to policymakersisto offer anarray of pol-
icy options, and set out what the research says
about each one. McNutt says the US National
Academy of Sciences is moving towards offer-
ing policy optionsinreports, rather thantrying
toachieve consensus fromits author commit-
tee, which has sometimes proved difficult. “We
actually do areport that says, if you decide to
do this, this is what the science says and here
are the pluses and minuses,” she says.

Advisory tensions

When UK prime minister Margaret Thatcher
stated in 1989 that “advisers advise and min-
isters decide”, she might not have imagined
thatshe’d be stirring debate in science-advice
circles35yearson.In Nature’s survey, roughly
half of respondents agreed with the idea that
the quote encapsulates: that scientists provide
research findings but do not express an opin-
ionon policy decisions, leaving policymakers
to weigh up research alongside cost, politics
and other factorsin makingachoice. Butmore

income-group analyses are shown. 143 people did not disclose their country.

than one-third of respondents disagreed (see
‘Advise or decide?’)

One problem arises when science advisers
are kept too distant from policymakers, says
Susan Michie, abehavioural researcher at Uni-
versity College London. During the pandemic,
Michie was amember of SPI-B, an expert group
thatadvised the government’s SAGE on behav-
ioural science. She became frustrated that the
group could respond only to policymakers’
questions and did not receive feedback on
the usefulness of their advice. “Of course pol-
icymakers decide,” she says, but that doesn’t
mean scientists should adviseina“policy vac-
uum”. It’s much better, Michie says, for scien-
tistsand policymakers to develop an ongoing
relationship in which they can ask questions.

Political scientist Jaakko Kuosmanen has
tried new ways to bring scientists and policy-
makers together as part of the Science Advice
Initiative of Finland, a project that started in
2019 at the Finnish Academy of Science and
Lettersin Helsinki, to develop asystem for the
country. Kuosmanen, its chief coordinator,
decided to tackle the problem scientifically:
conduct experimental pilots of different
methods and study them along the way.

One method that Kuosmanen has tested
is rapid-response knowledge syntheses. In
April this year, when a 12-year-old boy shot
andkilled one child and injured two others at
aschoolinFinland, some politicians suggested
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installing metal detectorsinschoolsto prevent
future shootings, Kuosmanen says. But rather
thanjump tosolutions, he thought that expert
knowledge could help. The perpetrator
said that he’d been a victim of bullying and,
within a week of the shooting, Kuosmanen'’s
team had synthesized published research
and expert opinions on the links between
school bullying and violence. The team also
suggested a range of possible actions, such
as supporting marginalized children (see
go.nature.com/3gsv2rz; in Finnish). Since
then, the government “keeps coming back and
requesting more” syntheses, he says.

One of the most promising approaches
Kuosmanen and the team has trialled is ‘red
teaming’ for policymaking. This involves sci-
entists working confidentially with policymak-
erstoscrutinize early drafts of policies froma
scientific perspective. This scrutiny “inakind
of confidential, trustful setting, is something
thathadn’t been done before”, he says, and the
group is now working out how to scale it up.

The European Commission chose another
way to address the ‘advise versus decide’ ten-
sion when, in 2016, it established the Scien-
tific Advice Mechanism (SAM), which splits
the advisory process in two. When a commis-
sioner requests advice, relevant expertsacross
Europe first gather therelevant research. They
then hand their evidence dossier toagroup of
seven chief scientific advisers, who summarize
itand make policy recommendations person-
ally to politicians.

“There’sadeliberate firewall,” between evi-
dence synthesis and policy recommendations,
says Toby Wardman, head of communications
for one part of SAM, based in Brussels. This
ensures that “scientists working in the field
aren’t the ones who are shaping the policy on
the areas they’re working on”.

Institutions needed

In some parts of the world, the finer details
of science advice mechanisms are less con-
cerning than the struggle to have one at
all. In the survey, respondents in low- and
middle-income countries were much more
likely to say that science advice is not a rou-
tine part of government-decision making, and
that their advice system was poor, than were
respondents in high-income ones. In some
parts of Asia, for instance, “there’s a lack of
awareness of the key role that scientists can
play to government leaders”, says Zakri Abdul
Hamid, aformer science adviser to the prime
minister of Malaysia and now at UCSI Univer-
sityin Kuala Lumpur.In China, however, politi-
calleaders “attach greatimportance to science
advice”, says Duan Yibing, a science-policy
researcher at the Chinese Academy of Sciences
in Beijing.

In African countries, there is often alack of
appetite from policymakers for scienceand a
greater dependence on personal relationships
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compared with in the global north, says
Mobolaji Oladoyin Odubanjo, aphysician who
leads science advice as chief executive at the
Nigerian Academy of Science in Lagos. “It’s
justacase of, I callmy friend who I trust to ask
himwhat to do.” But thatis now changing with
the growth of African academies of science,
Odubanjo says — from 9in 2001 to around 30
in2023. His biggest wish for science advicein
Africaistosee academies become financially
sustainable.

| THINK THERE
NEEDS T0 BE A MORE
HONEST REFLECTION
ON WHAT WORKS:

The impermanence of science advisory
mechanisms is one of the biggest problems,
say specialists. Too often, a trusted relation-
ship or other advice route established under
one government vanishes under the next. In
Latin America, “political systems are too unsta-
ble,” says Quiroz. She and others want to see
science advice in their countries embedded
ininstitutions.

Another problem for those working to
establish or improve a science-advice sys-
tem s that lessons about what works best are
difficult to extract — in part because exist-
ing systems are not routinely evaluated. But
impactisalso difficult to measure, Gluckman
points out, when behind-the-scenes advice
commonly leadstoapolicyideabeing quietly
abandoned. That said, “I think there needs to
be amore honestreflectiononwhat worksand
what doesn’t work in what context,” he says.

The future of science advice

How does science advice need to change over
the next ten years? When survey respondents
were asked this, more training and education
for researchers was top of the list. The growth
of science advice in governments has created
aneed for professional ‘knowledge brokers’,
specialists say. “People believe that witha PhD
you can provide science advice and that is not
true,” says Alma Cristal Herndndez Mondragén,
who studies science and policy at the Center
for Research and Advanced Studies of the
National Polytechnic Institute in Mexico City.
“You require training and additional skills.”
Some are encouraged by the appetite
among younger scientists for this type of work.
Shobita Parthasarathy teaches graduate stu-
dents about science policy at the University
of Michigan in Ann Arbor. New technologies
such as artificial intelligence (Al) are “really

energizing people” to consider the directions
of science and technology and “what role
might they have in changing them”, she says.

Alis one of the biggestissues that future sci-
enceadvisers will have to grapple with. Asked
about Al, 41% of survey respondents said that
science advisers should focus on combating
Al-generated misinformation; 59% said they
should use Alto help synthesize evidence; and
— unsurprisingly — 75% thought they should
provide science advice on Al’s potential ben-
efits and harms (respondents could choose
multiple answers; see ‘Adapting to Al’). Al is
one of the first topics for the UN Scientific
Advisory Board, which is made up of chief
scientists at UN agencies — such as Farrar —
and seven external scientists.

Another pressingissueis the growth of mis-
information (false information that is spread
unwittingly) and disinformation (falsehoods
spread with the intentionto deceive). Quirion,
who is president of INGSA, says that being in
science advice now is “sometimes a bit fright-
ening” because fake news and disinformation
risk drowning out science advice. “Even if
scientists make arecommendation to govern-
ment, someone canjustsay ‘ldon’tbelieveit,”
hesays. And the US election result raises fresh
concerns. During Trump’s first term, points
outQuirion, ittook nearly two years to appoint
aWhite House science adviser. “Things are not
looking good at this time with [the] early slate
of appointments,” he says.

Gluckman and others say one of the biggest
challenges now lies in solving long-term prob-
lems that involve many government depart-
ments and need robust natural and social
sciences. But Farrar argues that this starts
withbuilding up solid, trusted science-advice
systems able to address day-to-day problems
— effectively, continuing to push the boulder
up the hill. “I don’t think you set up science
advice just to deal with wicked problems,” he
says. “I think you do it because it’s critical to
how your transport and education systems
work tomorrow.”

Even with a robust science-advice system,
the mostimportant element is a prime min-
ister or president willing to pay it heed, says
Zakri. “These are the guys who make the pol-
icies, the strategies,” he says. “If they don’t
understand the connection to evidence-based
advice, thenit will have limited impact.”

Andthereis another thing, Gluckman says,
that tomorrow’s science advice is likely to
share with the past: people like Solly Zucker-
man. “I still think a CSA is the key to science
advice,” hesays. “You need well-trained people
who can be honest, and say ‘Prime minister,

"

that’s the stupidest thing I've ever heard.
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Additional data analysis by Jeffrey Perkel.
See Supplementary information for full data
(go.nature.com/3gtysud).



