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s Donald Trump prepares for his
second term as president of the
United States, two starkly differ-
ent outlooks are emerging among
scientists and engineers. Some
technology companies, space
enthusiasts, artificial intelligence
(Al) developers and others expect
favourable policies for their fields in the
coming years, and are hugely excited about
the possibilities for exploration and innova-
tion. Yet, for countless other scientists and
academics — including those who work on
climate, Earth sciences and biomedicine —
there is concern that important research will
be cut, deprioritized or vilified.

During his first stint in the White House, in
2017-21, Trump promoted unproven treat-
ments for COVID-19 and denied the risks of cli-
mate change. He also undermined scientists
at his own agencies and repeatedly sought to
slash funding for science, although Congress
shielded federal agencies such as the National
Institutes of Health (NIH), National Science
Foundation (NSF) and the Environmental Pro-
tectionAgency (EPA) from the most drastic cuts.

Researchers say that for areas such as
environmental science and infectious dis-
eases, the next four years could be even more
damaging. Guided by aninitiative tobe co-led
by billionaire entrepreneur Elon Musk, known
asthe Department of Government Efficiency,
the Trump administration has said it will slash
the number of “unelected bureaucrats” who
develop regulations. This could include thou-
sands of scientists at the EPA and the Food and
Drug Administration (FDA). Trumpisalso plan-
ning to remove employment protections for
many federal workers, which would allow him
toreplace scientists and other specialists with
loyal political appointees more easily.

Still, some parts of the US research and
development (R&D) landscape could see a
relatively bright future under the next admin-
istration. Policy experts point to humanspace
exploration and technologies that are of
strategic importance to the United States as
areas that could benefit from the Trump White
House and the Republican-controlled House
of Representatives and Senate.

As President Trump takes office, Nature
explores which areas of science and research
arelikely towinorlose under hisadministration.

High hopes for Al, quantum science
and technology
InTrump’s first term, his science adviser at the
time, Kelvin Droegemeier, pushed to support
what he called “industries of the future”: Al,
quantuminformationscience (QIS), advanced
manufacturing, advanced communications
and biotechnology. Policy specialists expect
these sectors to get continued attention in
Trump’s second term.

Such areas have also drawn support from

the administration of US PresidentJoe Biden.
“Trump and Biden may clash on everything
else, but on Aland quantum, they’re virtually
insync,” says Mohammed Soliman, director
of the strategic technologies and cybersecu-
rity programme at the Middle East Institute
in Washington DC. “Al and quantum are the
new front lines in the US-China rivalry, and
bothknow it. Thisisn’t just policy —it'satech
armsrace,” he says.

In 2018, Congress and the Trump admin-
istration created the National Quantum
Initiative. The following year, Trump issued
anexecutive order thatlaunched the American
Artificial Intelligence Initiative to support US
leadership in Al, including guidance on regu-
lating industry without squashinginnovation.
Andin2020, Trump announced plans for more
than US$1billionin funding to create adozen
national Al and QIS research institutes.

Biden followed with his 2023 executive
order on Al. It mandated the creation of an
Al Safety Institute and a National Al Research
Resource pilot project, a system for sharing
computing power, data sets and algorithms
to facilitate academic and small-business Al
work. The future of these initiatives is now
unclear. Trump has promised to repeal Biden’s
order —in part, he says, because it hinders Al
innovation. And the US National Institute of
Standards and Technology, which oversees
the Al Safety Institute, has been a target of
past efforts to chop federal budgets. Policy
researchers expect that Trump’s future exec-
utive orders will strengthen the federal use
of Alfor national security and military uses.

Trump hasbeen critical of Biden’s bipartisan
2022 CHIPS and Science Act, which authorized
billions of dollars toboost US semiconductor
manufacturing, saying that imposing tariffs
on commercial rivals in China could achieve
the same goal for free. But Trump is unlikely
to gut the act, given its contribution to local
economies and jobs, says Charles Wessner,
who studies science and technology policy
at Georgetown University in Washington DC.

Overall, Wessner says, “for techR&D there’s
likely to be alot of continuity”. He adds that
“cutting willy-nilly is going to be hard”. But
there are some wild cards, such as whether
immigration policies mightrestrict theinflow
of students and workers to US engineering and
related fields.

And some researchers are nervous about
whatwill happenif companies are left to police
themselves when it comes to Al technolo-
gies. “I'min favour of much stronger action
from the government on Al regulation,” says
Nate Sharadin, a philosopher at Hong Kong
University and aresearch affiliate at the non-
profit Center for Al Safety in San Francisco,
California. “It was vanishingly unlikely” if
Democratic candidate Kamala Harrishad won,
says Sharadin. “And it’s a joke under Trump.”

US astronauts head for the Moon
and beyond

Space explorationis another likely winner, as
space billionaires try to convince Congress to
spend more on human space flight.

NASA’s biggest priority now is its Artemis
programme to send astronauts to the Moon.

Robert F. Kennedy Jr at a rally against stricter vaccine rules for children in Washington state.
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For that effort, it built a new heavy-lift rocket,
the Space Launch System (SLS), and a crew
capsule named Orion. But the SLS costs more
than $4 billion per launch andis not reusable.
The Trump administration could try to sway
Congress to cancel the government rocket
programme and instead use launch vehicles
developed by private companies — including
SpaceX in Hawthorne, California, which is
run by Musk, who donated heavily to Trump’s
campaign.

That would be ahuge shake-up for Artemis,
but one that could ultimately help NASA, say
someresearchers and space-industry experts.
The agencyis behind schedule oniits Artemis
plans; it flew an uncrewed SLS test flight in
November 2022, but delayed its November
2024 mission to launch astronauts on the
rocket until April 2026. It has also pushed back
planstoland humans onthe Moon to mid-2027
attheearliest.

Trump’s choice for NASA administrator, the
billionaire private astronaut Jared Isaacman,
mightalso advocate for major changesifheis
confirmed. Isaacman paid SpaceX to fly him
on two commercial space missions, and has
spoken about what he regards as waste and
delaysin government contracting projects.

Meanwhile, China is working on plans to
send astronauts to the lunar surface, adding
urgency to Trump’s ‘America First’approach;
his administration pledged in 2017 to return
humans to the Moon by 2024.

NASA'’s plans to send astronauts to Mars
in the 2040s might also accelerate. Musk
has expressed a strong desire for humans to
colonize Mars, and he will probably try to influ-
ence NASAtogettheresooner using SpaceX’s
Starship vehicle, say space-policy researchers.
SoNASA might be pressured to get astronauts
to the Moon quickly, and then pivot to Mars.
“I believe we're still going to get a lunar land-
ing,” says Laura Forczyk, executive director of
space-consulting firm Astralytical in Palm Bay,
Florida. “Whether or not Artemis continues
into the far future, we don’t know.”

How NASA's science programmes will fare
under a Trump administration is unclear.
Isaacman has supported space science
before; he packed 36 experiments onto his
recent space flight, and in 2022 he tried to
convince NASA to let him use a SpaceX vehi-
cle to boost the decaying orbit of the Hubble
Space Telescope. But NASA is a major funder of
Earth-science studies, and those programmes
might be at risk if Trump fulfils his promises
to slash climate research.

Chilling times for climate scientists

Climate and environment are areas in which
scientists are bracing for the worst.Inarepeat
of hisfirst term, Trumpis expected to roll back
or loosen regulations on toxic chemicals,
greenhouse gases and other types of pollu-
tion; he has argued that these regulations
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Donald Trump in 2020 after the first launch of NASA astronauts in SpaceX's Crew Dragon craft.

hurt the economy. Efforts to cut costs and
staffarelikely to hit the EPA particularly hard,
but environmental research programmes at
otheragencies, suchas NASA and the National
Oceanic and Atmospheric Administration,
could also be targets for cuts.

Trump might start by trying to reduce
agency budgets, which would require action
by Congress. Lawmakers stepped up to defend
the EPA during Trump’s first term, but the
political dynamic has changed: many Repub-
licans are now lining up behind Musk’s calls
for massive reductions in federal spending.

Trump’snominee to lead the EPA, congress-
man Lee Zeldin of New York, is along-time sup-
porter of Trump and has a mixed record on
supporting EPAbudgets and initiatives. Policy
analysts expect that he will move to reduce
staff at the agency and roll back pollution
regulationsif heis confirmed by the Senate.

“Trump’s plans for EPA are afive-alarm fire,
and the health of millions of Americans hangs
inthebalance,” saysJeremy Symons, an adviser
to the Environmental Protection Network, a
non-profit organization of former EPA officials
in Washington DC that was established during
Trump’s first term.

Efforts to cut staff could take time. But
Russell Vought, who has been tapped by
Trump to lead the powerful White House
Office of Management and Budget (a post he
held during the first Trump administration),
has said that the goal from day one will be to
“traumatically” affect EPA scientists and staff
and make them feel like “villains” so that they
don’t want to come to work and do their jobs.

It might be harder for theincoming Trump
administration to roll back many of the
massive climate investments focusing on
areas from electric-vehicle infrastructure
to technologies for capturing and storing
carbon dioxide from the atmosphere. Those
investments were enacted in 2021and 2022 by
Congressunder President Biden, and have an
estimated total worth of more than $1 trillion
upto2032.

There are nonetheless likely to be changes
atagenciessuchasthe Department of Energy
(DoE), which Trump has tapped oil-industry
executive Chris Wright tolead. Federal invest-
mentsinvarious clean-energy demonstration
projects under the DoE could “fade into the
background” under Wright, says Thomas
Hochman, director of infrastructure policy
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at the Foundation for American Innovation
inSan Francisco.

But many policy experts say that the Trump
administration could face challenges as it
seeks to scale back climate investments that
arealready flowing to companies and commu-
nities in states that have Republican leaders.
Energy companies, for example, stand to ben-
efit from investments in carbon capture and
the clean production of hydrogen, which can
serve asan alternative fuelin vehicles,among
other uses. But climate advocates warn that
the only way to halt global warming is to stop
using fossil fuels, and Trump has promised to
do the opposite.

Trump is also expected to pull the United
States out of the 2015 Paris climate agreement
asecond time; he first completed that process
in2020, only for Bidento later rejoin the pact.
Policy experts say that such amove by Trump
could reduce pressure on other countries,
including China, to accelerate their own cli-
mate efforts. But the biggest question for
many energy expertsis how Trump’s promise
toraise tariffs on goods imported from places
suchas Chinaand Mexico will affect the global
transition towards clean energy.

If trade wars are exacerbated by Trump,
it will ultimately slow the development of
climate-friendly technologies, says David
Victor, a political scientist at the University
of California, San Diego. “This is where a sec-
ond Trump administration could cause a lot
of harm,” he says.

Make America healthy again —
or not

Many researchers are expressing concern over
potential changes in public-health policy and
funding from the new administration and Con-
gress. But others hope for opportunities, such
asrenewed interestinchronic diseases and the
healthrisks of ultra-processed foods.

Trump has nominated Robert F. KennedyJr
to lead the country’s nearly $2-trillion Health
and Human Services (HHS) department, which
oversees agencies such as the NIH, FDA and
the Centers for Disease Control and Preven-
tion (CDC). Kennedy, who must be confirmed
by the Senate, has vowed to “make America
healthy again”. He would do this, he says, by
tackling the root causes of chronic diseases,
removing toxic substances fromthe environ-
ment and combating corporate corruption.

How Kennedy might accomplish these
goals is unclear, because the United States
does not have a single health system and the
federal government does not control local
decision-making on many key health-policy
issues, including water fluoridation and school
vaccination requirements (both of which he
has criticized). Nevertheless, Trump has prom-
isedtoletKennedy “gowild” on health. And as
head of the HHS, he would have broad power
over theregulation of medicines and vaccines,

payment for health-care services, funding of
biomedical research and communication of
public-health initiatives.

Notably absent from Kennedy’s agendais a
plantobolster the country’s preparedness for
infectious diseases, says Georges Benjamin,
executive director of the American Public
Health Associationin Washington DC, anadvo-
cacy organization for public-health profes-
sionals. In 2023, when Kennedy was running
for president, he said he would seek an eight-
year pause for infectious-diseases research at
the NIH so that the biomedical funder could
instead focus on chronic conditions such as
diabetes and obesity.

Along-time anti-vaccine activist, Kennedy
has questioned the FDA’s vaccine-approval
process. However, he has said that he does
not want to take away access to any vaccines.

Trump’sfirstadministrationembraced the
idea that people should be able to try treat-
ments for which there are data on safety but
not efficacy. This approach led to Trump’s
FDA allowing people to use hydroxychlo-
roquine as a treatment for COVID-19. The
agency rescinded itsauthorization about three
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months later, after it acknowledged that the
drug was unlikely to be effective against the
disease. The study thatignited interestinthat
treatment was later retracted.

Holly Fernandez Lynch, abioethicist at the
University of Pennsylvaniain Philadelphiawho
studies the FDA, expects this ‘right-to-try’ con-
cepttomakearesurgence during Trump’s sec-
ond term. “Iwould expect thisadministration
tobesceptical of things [suchas vaccines] that
have strong evidence, and be totally open to
things that are not supported by evidence at
all,” Fernandez Lynch says.

For example, she points to Kennedy’s post
onthesocial-media platform X (formerly Twit-
ter) less than two weeks before the US election,
in which he claimed that the FDA is in a “war
on public health” that includes the agency’s
“aggressive suppression” of a litany of items,
such as raw milk, stem cells, psychedelics and
sunshine.

Some of these proposed health reforms,
such as more reviews of vaccine safety —
which could require more staff or agency
funding — contrast with Musk’s commission to

make government more efficient by trimming
federal bureaucracy and spending. It’s still
unclear which of these forces will win out, but
it will be important for the incoming admin-
istration not to focus solely on reductions,
Fernandez Lynch says.

“Efficiency doesn’t mean less — it means
doing a good job with the fewest necessary
resources,” she says. “Sometimes, efficiency
will demand more resources.” For example,
hiring more FDA staff to review drug applica-
tionswould speed up reviews, says Fernandez
Lynch.

Republican lawmakers have also signalled
their appetite for major structural changes
to the NIH. These could combine some of the
27 institutes and centres — and increase over-
sight of certain types of research related to
high-risk pathogens or national security. This
heightened attention on the NIH's structureiis
an opportunity to address the agency’s per-
ennial problems and reflect on whether the
world’s largest public funder of biomedical
research could be spending its money better,
says Sasha Gusey, a statistical geneticist at
the Dana Farber Cancer Institute in Boston,
Massachusetts.

But taking a “burn it down and start fresh”
approachrisks kneecapping anagency largely
considered to be a “crown jewel” of biomed-
ical research globally, Gusev says. He hopes
that reforms will instead focus on evaluating
whether the peer-review process for grants
accurately predicts success or if it’s too con-
servative, and whether there is sufficient
diversity among the agency’s grantees.

With Musk’s influence on the incoming
administration, there could also be implica-
tions for biomedicine, especially in the quest
for innovation. Musk has, for example, criti-
cized drug approvals as being too slow. And
his company Neuralink has made advancesin
developing brain-computer interface devices,
although there are concerns over the firm’s
secrecy regarding the technology.

Overall, the picture for science could be
mixed, says Michael Lubell, a physicist at the
City College of New Yorkin New York City, who
tracksscience-policy issues. “I don’t think that
Trump knows anything about basic research,
nor do I think most of the people who are
advising him care about it.”

He says that “there will be some winners”
for science, particularly in fields that are sup-
ported by Musk and other technology giants.
But with federal budgets expectedtogo down,
says Lubell, “that also means there are going
tobelosers”.

Nicola Jones is a freelance reporter in
British Columbia, Canada. Alexandra Witze
reports for Nature from Colorado. Jeff
Tollefson reports for Nature from New
York. Max Kozlov reports for Nature from
Washington DC.
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