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HOW TRUMP
DAMAGED SCIENCE

The US president has
stymied efforts to slow
the pandemic, rolled
back environmental and
public-health regulations
and undermined science
and scientific institutions.
Some of the harm could
be permanent. By Jeff
Tollefson

eople packed in by the thousands,
many dressed inred, white and blue
and carrying signs reading “Four
more years” and “Make America
Great Again”. They came out during
aglobal pandemic to make a state-
ment, and that’s precisely why they
assembled shoulder-to-shoulder
without masks in a windowless warehouse,
creating an ideal environment for the
coronavirus to spread.

US President Donald Trump’s rally in
Henderson, Nevada, on 13 September con-
travened state health rules, which limit public
gatherings to 50 people and require proper
social distancing. Trump knew it, and later
flaunted the fact that the state authorities
failed to stop him. Since the beginning of the
pandemic, the president has behaved the same
way and refused to follow basic health guide-
lines at the White House, which is now at the
centre of an ongoing outbreak. As Nature went
topress, the president wasinahospitaland was
receiving experimental treatments.

Trump’sactions —and those of his staffand
supporters — should come as no surprise.
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Over the past eight months, the president of
the United States has lied about the dangers
posed by the coronavirus and undermined
efforts to contain it; he even admitted in an
interview to purposefully misrepresenting the
viral threat early in the pandemic. Trump has
belittled masks and social-distancing require-
ments while encouraging people to protest
against lockdown rules aimed at stopping
disease transmission. His administration has
undermined, suppressed and censored gov-
ernment scientists working to study the virus
andreduceits harm. And his appointees have
made political tools out of the US Centers for
Disease Control and Prevention (CDC) and the
Food and Drug Administration (FDA), ordering
the agencies to put out inaccurate informa-
tion, issue ill-advised health guidance, and
tout unproven and potentially harmful treat-
ments for COVID-19.

“This is not just ineptitude, it’s sabotage,”
says Jeffrey Shaman, an epidemiologist at
Columbia University inNew York City, who has
modelled the evolution of the pandemic and
how earlier interventions might have saved
lives in the United States. “He has sabotaged
efforts to keep people safe.”

The statistics are stark. The United States,
aninternational powerhouse with vast scien-
tificand economicresources, has experienced
more than 7 million COVID-19 cases, and its
death toll has passed 200,000 — more than
any other nation and more than one-fifth of
the globaltotal, even though the United States
accounts forjust4% of the world’s population.

Quantifying Trump’s responsibility for
deaths and disease across the country is
difficult, and other wealthy countries have
struggled to contain the virus; the United
Kingdom has experienced a similar number
of deaths as the United States, after adjusting
for population size.

But Shaman and others suggest that the
majority of the lives lost in the United States
could have been saved had the country
stepped up to the challenge earlier. Many
experts blame Trump for the country’s failure
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I'VENEVER SEEN SUCH
AN ORCHESTRATED WAR
ON THE ENVIRONMENT
OR SCIENCE.
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to containthe outbreak, achargealsolevelled
by Olivia Troye, who was a member of the
White House coronavirus task force. She said
in September that the president repeatedly
derailed efforts to contain the virus and save
lives, focusing instead on his own political
campaign.

As he seeks re-election on 3 November,
Trump’s actions in the face of COVID-19 are
justone example of the damage he hasinflicted
on science and its institutions over the past
four years, with repercussions for lives and
livelihoods. The president and his appointees
have also back-pedalled on efforts to curb
greenhouse-gas emissions, weakened rules
limiting pollution and diminished the role of
science at the US Environmental Protection
Agency (EPA). Across many agencies, hisadmin-
istration has undermined scientific integrity by
suppressing or distorting evidence to support
political decisions, say policy experts.

“I've never seen such an orchestrated war
ontheenvironment or science,” says Christine
Todd Whitman, who headed the EPA under for-
mer Republican president George W. Bush.

Trump has also eroded America’s posi-
tion on the global stage through isolationist
policies and rhetoric. By closing the nation’s
doors to many visitors and non-European
immigrants, he hasmade the United States less
inviting to foreign students and researchers.
And by demonizing international associations
such asthe World Health Organization, Trump
has weakened America’s ability to respond to
global crisesandisolated the country’s science.

All the while, the president has peddled
chaosandfearrather thanfacts, asheadvances
his politicalagenda and discredits opponents.
Indozens of interviews carried out by Nature,
researchers have highlighted this point as par-
ticularly worrisome because it devalues public
trustintheimportance of truth and evidence,
whichunderpinscience as well as democracy.

“It’s terrifying in a lot of ways,” says Susan
Hyde, a political scientist at the University
of California, Berkeley, who studies the rise
and fall of democracies. “It’s very disturbing
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to have the basic functioning of government
under assault, especially when some of those
functions are critical to our ability tosurvive.”

The president can point to some positive
developments in science and technology.
Although Trump hasn’t made either a prior-
ity (he waited 19 months before appointing
a science adviser), his administration has
pushedtoreturn astronauts to the Moon and
prioritized developmentin fields such as arti-
ficial intelligence and quantum computing.
In August, the White House announced more
than US$1billionin new funding for those and
other advanced technologies.

But many scientists and former government
officials say these examples are outliersina
presidency that has devalued science and the
role it can have in crafting public policy.

Much of the damage to science — includ-
ing regulatory changes and severed interna-
tional partnerships — canand probably will be
repaired if Trump loses this November. Inthat
event, what the nation and the world will have
lost is precious time to limit climate change
and the march of the virus, among other chal-
lenges. But the harm to scientific integrity,
public trust and the United States’ stature
couldlinger well beyond Trump’s tenure, says
scientists and policy experts.

Asthe electionapproaches, Nature chroni-
clessome of the key moments when the presi-
dent has most damaged Americanscience and
how that could weaken the United States —and
the world —for years to come, whether Trump
wins or loses to his opponent, Joe Biden.

Climate harmed

Trump’s assault onscience started even before
he took office. In his 2016 presidential cam-
paign, he called global warming a hoax and
vowed to pull the nation out of the landmark
2015 Paris climate agreement, signed by more
than190 countries. Less than five months after
he movedinto the White House, he announced
he would fulfil that promise.

“Iwas elected to represent the citizens of
Pittsburgh, not Paris,” Trump said, arguing
that the agreement imposed energy restric-
tions, cost jobs and hampered the economy
in order to “win praise” from foreign leaders
and global activists.

What Trump did notacknowledgeisthatthe
Paris agreement was in many ways designed
by — and for — the United States. It is a volun-
tary pact that sought to build momentum by
allowing countries to design their own com-
mitments, and the only power it has comes
in the form of transparency: laggards will be
exposed. By pulling the United States out of the
agreement and backtracking on climate com-
mitments, Trump hasalso reduced pressure on
other countries toact, says David Victor, apolit-
ical scientistat the University of California, San
Diego. “Countries that needed to participate
inthe Paris process — because that was part of
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beingamemberingood standing of the global
community — no longer feel that pressure.”

After Trump announced his decision on
the Paris accord, his appointees at the EPA
set about dismantling climate policies putin
placeunder former president Barack Obama.
Atthetop of thelist were a pair of regulations
targeting greenhouse-gas emissions from
power plants and automobiles. Over the past
15 months, the Trump administration has
gutted both regulations and replaced them
with weaker standards that will save industry
money — and do little to reduce emissions.

In some cases, even industry objected to
the rollbacks. The administration’s efforts
prompted objections fromseveral carmakers,
such as Ford and Honda, which last year
signed a separate agreement with Califor-
nia to maintain a more aggressive standard.
More recently, energy giants such as Exxon
Mobil and BP opposed the administration’s
move to weaken rules that require oil and gas
companies to limit and eliminate emissions of
methane, a powerful greenhouse gas.

According to one estimate from the
Rhodium Group, a consultancy based in New
York City, the administration’s rollbacks could
boost emissions by the equivalent 1.8 billion
tonnes of carbon dioxide by 2035 — roughly
five times the annual emissions of the United
Kingdom. Although these measures could be
overturned by the courts or a new adminis-
tration, Trump has cost the country and the
planetvaluable time. “The Trump erahasbeen

THE TRUMP ERA

HAS BEEN REALLY A
TERRIBLE, TERRIBLE
TIME FOR THIS PLANET.

really a terrible, terrible time for this planet,”
says Leah Stokes, a climate-policy researcher
atthe University of California, Santa Barbara.

The Trump administration formally filed
the paperwork to exit the Paris agreement
last year, and the US withdrawal will become
official on 4 November, one day after the pres-
idential election. Most nations have vowed to
press forward even without the United States,
and the European Union has already helped
to fill the leadership void by pressing nations
to bolster their efforts, which China did on
22September when it announced thatitaims
tobe carbon neutral by 2060. Biden has prom-
ised to re-enter the agreement if he wins, but
it could be difficult for the United States to
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regain the kind of international influence it
had under Obama, who helped energize the
climate talks and bring countries on board
for the 2015 accord. “Rejoining Paris is easy,”
Victor says. “The real issue is credibility: will
the rest of the world believe what we say?”

War on the environment

Trump hasn’t just gone after regulations.
At the EPA, his administration has sought
to undermine the way the government uses
science to make public-health decisions.

The scale of the threat came into focus on
310ctober2017 — Halloween — when then EPA
administrator Scott Pruitt signed an order bar-
ring scientists with active EPA research grants
fromservingontheagency’sscience-advisory
panels, making it harder for people with the
most expertise to help the agency assess
science and craftregulations. The order made
it easier for industry scientists to replace the
academicresearchers, whowould be forced to
either give up their grants or resign.

“That was when I said, ‘Oh my god, the fix
isin,” says John Bachmann, who spent more
thanthree decadesinthe EPA’s air-quality pro-
gramme andisnow activeinagroup of retired
EPA employees that formed to advocate for
scientists and scientific integrity at the agency,
after Trump officials began their assault. “It’s
notjust that they have their ownviews, it’s that
they are going to make sure that their views
carry more weightin the process.”

Pruitt’s order, which would eventually be
overturned by a federal judge, was part of
abroader effort to accelerate turnover and
appoint new people to the panels. And it
was just the beginning. In April 2018, Pruitt
revealed a “science transparency” rule to
limit the agency’s ability to base regulations
onresearch for whichthe dataand models are
not publicly available. The rule could exclude
some of the most rigorous epidemiological
research linking fine-particulate pollution to
premature death, because much of the under-
lying patient data are protected by privacy
rules. Critics say that this policy was aimed at
raising doubts about the science and making it
easier to pursue weak air-pollution standards.

Pruitt resignedinjuly 2018, but the trend at
the EPA continues. Under its new administra-
tor, Andrew Wheeler, the agency has acceler-
ated efforts to weaken regulations targeting
chemicals in water and air pollution.

Whitman, the former EPA chief, says there’s
nothing wrong with revisiting regulatory deci-
sions by past administrations and altering
course. But decisions should be based on a
solid scientific analysis, she says. “We don’t
see that with this administration.”

One of the biggest recent decisions at the
EPA came in the air-quality programme. On
14 April this year, amid the COVID-19 pan-
demic, the EPA proposed to maintain cur-
rent standards for fine-particulate pollution,
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US President Donald Trump says he has intentionally played down the threat of the coronavirus.
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despite evidence and advice from government
and academicscientists who have overwhelm-
ingly backed tighter regulations.

“It’s devastating, totally devastating,” says
Francesca Dominici, an epidemiologist at
Harvard University in Boston, Massachusetts,
whose group found that strengthening stand-
ards could save tens of thousands of lives each
year. “Not listening to science and rolling
back environmental regulations is costing
American lives.”

Pandemic problems

The coronavirus pandemic has brought the
perils of ignoring science and evidence into
sharp focus, and one thing is now clear: the
president of the United States understood
that the virus posed a major threat to the
country early in the outbreak, and he chose
tolie aboutit.

Speakingto Washington Postjournalist Bob
Woodward on 7 February, whenonly 12 people
inthe United States had tested positive for the
coronavirus, Trump described a virus that is
five times more lethal than the even the most
“strenuous flus”. “This is deadly stuff,” Trump
said in the recorded interview, which was
released only in September.

In public, however, the president presented
a very different message. On 10 February,
Trump told his supporters at a rally not to
worry, and said that by April, when tempera-
tures warmup, the virus would “miraculously
go away”. “This is like a flu,” he told a press
conference on 26 February. Ina TV interview
aweek later: “It’s very mild.”

In another recorded interview with

Woodward on 19 March, Trump said he had
played down the risk from the beginning. “I
still like playing it down because I don’t want
tocreate a panic,” Trump said. After the tapes
were released, Trump defended his efforts
to keep people calm while simultaneously
arguing that he had, if anything, “up-played”
therisk posed by the virus. But health experts
say that explanation makes little sense, and
that the president endangered the public by
misrepresenting the threat posed by the virus.

All the while, scientists now know, viral
transmission was surging across the coun-
try. Rather than marshalling the federal
government’s power and resources to con-
tain the virus with a comprehensive testing
and contact-tracing programme, the Trump
administration punted the issue to cities and
states, where politics and a lack of resources
madeitimpossibletotrack the virus or provide
accurate information to citizens. And when
local officials started to shut down businesses
and schools in early March, Trump criticized
them for taking action.

“Lastyear, 37,000 Americansdied fromthe
common Flu,” he tweeted on 9 March. “Noth-
ing is shut down, life & the economy go on.”
Withinamonth, the US coronavirus death toll
had topped 21,000, and the pandemic was in
full stride, killing around 2,000 Americans
every day.

Shaman and his colleagues at Columbia
decided to investigate what might have hap-
pened had the country acted sooner. They
developed amodel that could reproduce what
happened county by county across the United
States from February to early May, as state and
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local governments shut down businesses and
schoolsinaneffort to halt the contagion. They
thenposed the question: what would have hap-
penedifeverybody had done exactly the same
one week earlier?

Their preliminary results, posted as a
preprint on 21 May (S. Pei et al. Preprint at
medRxiv https://doi.org/ghc65g;2020), sug-
gested that around 35,000 lives could have
been saved, more than halving the death toll
as of 3 May. If the same action had been taken
two weeks earlier, that death toll could have
been cut by nearly 90%. Reducing the initial
exponential explosion in cases would have
bought more time to roll out testing and
addresstheinevitable outbreaks with targeted
contact-tracing programmes. “There’s no rea-
sononEarth thishad tohappen,” Shamansays.
“If we had gotten our act together earlier, we
could have done much better.”

Gerardo Chowell, acomputational epidemi-
ologist at Georgia State University in Atlanta,
says that Shaman’s study provides a rough
approximation of how earlier action might
have changed the trajectory of the pandemic,
although pinning down precise numbers is
difficult given the lack of data early in the pan-
demicandthe challenge of modelling a disease
that scientists are still trying to understand.

Trump responded publicly to the Columbia
study by dismissing it as a “political hit job” by
“aninstitution that’s very liberal”.

Control the message, not the virus

With the economy in freefall and a mounting
death toll, Trump increasingly aimed his
vitriol at China. The president backed an
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unsubstantiated theory suggesting that the
virus might have originated inalaboratoryin
Wuhan, and argued that international health
officials had helped China cover up the out-
break in the earliest days of the pandemic.
On 29 May, he made good his threats and
announced that he was pulling the United
States out of the World Health Organization —
amove that many say weakened the country’s
ability torespond to global crises and isolated
its science.

For many experts, it was yet another coun-
terproductive political manoeuvre from a
president who was more interested in con-
trolling the message than the virus. And in
the end, he failed on both counts. Criticism
mounted as COVID-19 continued to spread.

“The virus doesn’t respond to spin,” says
Tom Frieden, who headed the CDC under
Obama. “The virus responds to science-driven
policies and programmes.”

Asthe pandemic ground forward, the pres-
ident continued to contradict warnings and
advice from government scientists, includ-
ing guidance for reopening schools. In July,
Frieden and three other former CDC directors
issuedasharprebukeinaguesteditorialin The
Washington Post, citing unprecedented efforts
by Trump and his administrationto undermine
the advice of public-health officials.

Similar concerns have arisen with the FDA,
which must approve an eventual vaccine.
On 29 September, seven former FDA com-
missioners penned another editorial in The
Washington Postraising concerns about inter-
ventions by Trump and Department of Health
and Human Services (HHS) secretary Alex Azar
inaprocess that is supposed to be guided by
government scientists.

This kind of political interference doesn’t
just undermine the public-health response,
but could ultimately damage public trust in
an eventual vaccine, says Ezekiel Emanuel,
abioethicist and vice-provost for global ini-
tiatives at the University of Pennsylvania in
Philadelphia. “Everybody is wondering: ‘Am
I going to be able to trust the Food and Drug
Administration’s decision on the vaccine?””
says Emanuel. “Thatfact that people are even
asking that question is evidence that Trump
has already undermined the agency.”

Elias Zerhouni, who headed the US National
Institutes of Health under former president
Bush from 2002 to 2008, says the Trump
administration failed to control the corona-
virus, and is now trying to force government
agenciesto use their prestige and manipulate
science to buttress Trump’s campaign. “They
don’t really get the science,” says Zerhouni
of Trump and his appointees. “This is the
rejection of any science that doesn’t fit their
political views.”

The White House and the EPA did not
respond to several requests for comment.
The HHS issued astatement to Nature saying;:
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“HHS has always provided public health infor-
mation based on sound science. Throughout
the COVID-19 response, science and data have
driventhe decisionsat HHS.” The department
adds: “President Trump has led an unprece-
dented, whole-of-America response to the
COVID-19 pandemic.”

Isolationist science

On 24 September, the US Department of
Homeland Security proposed a new rule to
restrict how long international students can
spend in the United States. The rule would
limit visas for most students to four years,
requiring an extension thereafter,andimpose
atwo-year limit for students from dozens of
countries considered high-risk.

THISIS THE REJECTION
OF ANY SCIENCE THAT
DOESN'THIT THEIR
POLITICAL VIEWS.

Althoughitis not yet clear what effects this
rule might have, many scientists and policy
experts fear that this and other immigra-
tion policies could have a lasting impact on
American science. “It could put the US at an
enormous, enormous competitive disadvan-
tage for attracting graduate students and
scientists,” says Lizbet Boroughs, associate
vice-president of the Association of American
Universitiesin Washington DC, agroup repre-
senting 65 institutions.

Itfitsin with previously implemented travel
restrictions that have made it more difficult
for foreigners from certain countries —includ-
ing scientists — to visit, study and work in the
United States. These policies mark a sharp
shift from previous governments, which have
actively sought talent from other countries to
filllaboratories and spur scientific innovation.

Researchers fear that the latest proposal will
make the United States even less attractive to
foreign scientists, which could hamper the
country’s efforts in science and technology.

“How we intersect with students fromother
countries has been hugely impacted,” says
Emanuel. If the best and brightest students
from other countries start to go elsewhere,
he adds, US science will suffer. “I fear for
the country.”

The proposed rule provides a glimpse of
what a second Trump term might look like,
and highlights the intangible impacts on
US science that could endure even if Biden
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prevails in November (see page 177). Biden
could reverse some of the Trump administra-
tion’sregulatory decisionsand movetorejoin
international organizations, but it could take
time torepair the damage to the reputation of
the United States.

James Wilsdon, ascience-policy researcher
at the University of Sheffield, UK, compares
the US situation under Trump to the United
Kingdomleaving the European Union, saying
both countries are at risk of losing influence
internationally. Whether or how quickly that
translates into loss of competitiveness in
attracting international scientists and stu-
dentsis unclear, he says, in part because sci-
entistsunderstand that Donald Trump doesn’t
represent US science.

On the domestic front, many scientists
fear thatincreased polarizationand cynicism
couldlastforyearstocome. That would make
it harder for government agencies to do their
jobs, to advance science-based policies, and
to attract a new generation to replace many
of the senior scientists and officials who have
decided toretire under Trump.

Re-establishing scientific integrity in agen-
cies where government scientists have been
sidelined and censored by political appoin-
tees won’t be easy, says Andrew Rosenberg,
who heads the Center for Science and Democ-
racy at the Union of Concerned Scientists, an
advocacy group based in Cambridge, Massa-
chusetts, which has documented more than
150 attacks on science under Trump’s tenure.
“Under Trump, political appointees have the
authority to override science whenever they
want if it doesn’t conform to their political
agenda,” Rosenberg says. “You can reverse
that, but you have to do it very intentionally
and very directly.”

At the EPA, for example, it would mean
rebuilding the entire research arm of the
agency, and giving it real power tostand up to
regulatorybodies that are making policy deci-
sions, says one senior EPA official, who declined
to be named because he is not authorized to
speak to the press. The problem pre-dates
Trump, but has accelerated under his leader-
ship. Without forceful action, the official says,
the EPA’s Office of Research and Development,
which conducts and assesses research that
feedsinto regulatory decisions, might simply
continueits “long declineinto irrelevance.”

If Trump winsin November, researchers fear
the worst. “The Trump folks have poured an
acid on publicinstitutions that is much more
powerful than anything we’ve seen before,”
says Victor.

“People can shake some of these things off
after oneterm, but to have himelected again,
given everything he has done, that would be
extraordinary. And the damage done would
be muchgreater.”

Jeff Tollefson writes for Nature from New York.



