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conclusions about effectiveness are drawn
from fewer than 200 people who have devel-
oped disease. As aresult, it can be difficult to
break up the data to look at efficacy in differ-
ent groups — such as people who are obese or
elderly —without losing statistical power. More
data are needed across demographics, says
Michael Head, aninfectious-disease researcher
at the University of Southampton, UK.

There are early indications that the three
leading vaccines protect people over 65. But
researchers will probably need real-world
data from large numbers of vaccinated peo-
ple before they can get the demographic
granularity necessary to ensure that parts of
the population aren’t left unprotected.

There are no data yet on how the vaccines
fare in children and pregnant women. On
2 December, Moderna unveiled plans to test
its vaccinein adolescents.

How do the vaccines stack up
against each other?

All three leading vaccines have probably
beaten the goal of achieving 50% efficacy,
and all seem to be safe, on the basis of the
clinical-trial data so far. But there might be
differences in how well they work.

The vaccines from Pfizer and Modernarely
onRNA encased in alipid particle that ferries
itinto cells, where it helps to generate a viral
protein that stimulates the immune system.
AstraZeneca’s vaccine uses DNA that is shut-
tled into cellsinside a harmless virus.

Early data suggest that the RNA approach
mightbe more effective for preventing disease
symptoms developing. But there are subtle dif-
ferences in the immune responses provoked
by each approach, notes Griffin. Research-
ers might eventually find that one approach
works better than another in certain groups
of people, or that one is the best at limiting
transmission.

Differences in costs and logistics will also
shape which vaccine is best for which region.
Shortly after the UK government announced
the authorization of the Pfizer vaccine, offi-
cials acknowledged that getting the vaccine
to residents in individual care homes would
be achallenge, because it needs to be stored
at extremely low temperatures (-70°C). The
other two vaccines do not need to be kept at
such low temperatures, and the AstraZeneca
immunization is likely to be the easiest and
cheapest to store, says Head.

Comparisons between the effectiveness
of the different vaccines are important and
should be done, but until then, the path for-
wardis clear, says Altmann. “Grab any vaccine
that your government can buy,” he says.

Could the virus evolve to evade
immunity given by vaccines?

Some viruses, such as the influenza virus,
are notorious for mutating. The SARS-CoV-2
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genome, however, seems to be fairly stable
so far. Most of the vaccines being developed,
including the three that lead the pack, target
amolecule called the spike protein, which
the virus needs to infect cells. And immune
responses elicited by those vaccines will prob-
ably target multiple sites on that protein.

This gives researchers some reassurance
that the virus might not evolve ways to evade
immunity. But mass vaccination campaigns
will, for the first time, put enormous pressure
onSARS-CoV-2toadapt, and will select for any
strain of the virus that might be able to escape
immune defences. “We’ve never seen a virus
like thisunder selective pressure,” says Griffin.
“Sowe don’t know how it’s going to respond.”

Asaresult, researchers will need to monitor
samples of SARS-CoV-2 for signs of change,
says Charlie Weller, head of vaccines at the bio-
medical research charity Wellcomein London.
“Robust surveillance with ongoing sampling
and sequencing will be key,” she says.

How will scientists monitor for
long-term safety concerns?

The Pfizer vaccine has completed only afew
months of the two-year clinical-trial period
needed beforeitis approved to be sold freely

on the market. As a result, people will be
watching closely for as-yet unobserved signs
of danger.

Clinical trials vet vaccines rigorously for
potential side effects with a combination of
self-reporting from participants and data col-
lection by clinicians. Pfizer’s trials revealed
thatsomerecipients experienced painat the
injection site, along with fever, fatigue, sore
muscles and headaches — although these
symptoms are generally not serious.

But after a vaccine is approved, whether
fully or only for emergency use, clinicians are
expected to continue reporting any adverse
reactions. Many countries have some kind of
programme, such as the US Vaccine Adverse
Event Reporting System, that collects reports
of serious symptoms after people receive
a vaccine. US doctors are legally bound to
report such symptoms. For COVID-19 drugs
and vaccines, the United Kingdom has set
up a specialized Coronavirus Yellow Card
reporting site.

Such systems work, says Jerome Kim,
director-general of the International Vaccine
Institute in Seoul. “You still need strong sur-
veillance. These rare events canbeimportant,”
he says.

CAN JOE BIDEN MAKE
GOOD ON HIS AMBITIOUS
CLIMATE AGENDA?

The US president-elect faces an uphill battle, but
there arelevers he can pullto curb global warming.

By Jeff Tollefson

hen Joe Biden won the US presi-
dency last month, it seemed like
ahuge opportunity torestore the
country’s position as a leader in
the fight against climate change.
But whether he’ll be able to deliver on his
aggressive climate agenda remains to be
seen, especially because he will face apowerful
Republican oppositionin Congress.

Still, climate-policy experts say that thereis
alotthe formersenatorandvice-presidentto
Barack Obama can do, including exerting his
authority over federal agencies and leveraging
his experience working with both partiesin the
Senate to push legislationin Congress.

“This is really the first time that a US presi-
dentisleading with climate,” says Vicki Arroyo,
executive director of Georgetown University’s
Climate Center in Washington DC. That’s excit-
ing, she says, but suggests cautious optimism:
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global warming is still a partisan issue on
Capitol Hill, and “that is going to limit what
Biden canaccomplish”.

Biden’s election comes ata crucial juncture.
President Donald Trump pulled the United
States out of the Paris climate agreement last
month, but other players on the world stage,
from Chinatothe European Union, are prepar-
ing to present a new round of commitments
at the United Nations climate conference in
Glasgow, UK, next year.

Having the United States back on board
will give animportant boost to these negoti-
ations, saysJean-Pascal van Ypersele, a clima-
tologist at the Catholic University of Louvain
in Louvain-la-Neuve, Belgium, and former
vice-chair of the Intergovernmental Panel on
Climate Change. “The stars are much better
aligned for a successful outcome in Glasgow
than they would have beenif Trump had been
re-elected.”

Biden’s first opportunity to advance his



ALEX WONG/GETTY

Biden'’s climate platform was the most aggressive put forth by a leading presidential candidate.

agenda through Congress could come, as it
did for Obama, in the form of an economic
stimulus bill. With the US economy reeling
from the pandemic, many analysts expect
this to be at the top of Biden’s agenda when
he enters office. His team has made climate a
central feature of its economic planand could
use a stimulus package to increase federal
investments in low-carbon energy and green
infrastructure.

Unlike Obama, Biden will probably next look
for ways to advance smaller climate meas-
ures through Congress rather than pushing
sweeping legislation, because of Republican
opposition. One possibility would be bipar-
tisan legislation that creates a carbon tax to
reduce US greenhouse-gas emissions — an
idea that has backing among many conserva-
tivesand business leaders who are concerned
about the climate. One proposal developed
by the Climate Leadership Council, a non-
profit organization based in Washington DC,
would levy atax on carbon dioxide emissions,
starting with a modest US$40 per tonne and
increasing over time, with the goal of cutting
US emissions in half by 2035. The proceeds
would be refunded to taxpayers.

Getting suchlegislation through the Senate
won'tbeeasy, butit’snotimpossible, says Bob
Inglis, who heads the Energy and Enterprise
Initiative, a think tank advocating politically
conservative environmental solutions at
George Mason University in Fairfax, Virginia.
“This is amajor opportunity,” says Inglis.

Regardless of what happens in Congress,
many scientists and environmentalists expect
that Biden willimmediately use his executive
authority toadvance his climate agendaacross
the full suite of federal agencies. (It wasn’t
until Obama’s second term, in 2012, that he

gotserious about sidestepping Congress with
his authority to battle climate change.)

Under Biden, the interior department,
for instance, could hasten the processing
of federal permits to build offshore wind
farms and other renewable-energy projects.
And the Department of Energy could raise
energy-efficiency standards for appliances.

“There’snoneed for Biden to wait,” says Tim
Profeta, who leads Duke University’s Nicholas
Institute for Environmental Policy Solutions
in Durham, North Carolina. “There’s a lot the
president cando using his own authority, start-
ing from day one.”

Profeta co-chairs the Climate 21 Project,
anindependent group of academics, policy
specialists and former government officials

“There’salotthe
president cando using
his own authority,
starting fromday one.”

that has crafted a blueprint for executive
action across 11 federal offices and agencies
to address global warming. The top-line rec-
ommendation from the groupis that the new
administration should establish a National
Climate Council led by an official who reports
directly to the president. This person would
help to advance Biden’s climate agenda by
coordinating with various US agencies. “You
need somebody inthe West Wing who has the
president’s ear and who is focused on mak-
ing climate action happen across the federal
government,” says Profeta.

The president’s most powerful tool when
it comes to climate change is regulating
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greenhouse-gas emissions directly through the
Environmental Protection Agency (EPA). Over
the past four years, Trump’s EPA has reversed
or weakened dozens of environmental regu-
lations, including a trio of Obama-era climate
policies targeting emissions from vehicles,
power plants and oil and gas facilities. Biden
isexpected to move immediately to restore —
andstrengthen —those efforts, but thismeans
starting again and crafting new rules.

“Thatisthekiller,in terms of workload,” says
Betsy Southerland, who spent more thanthree
decades at the EPA before resigning in 2017
in protest against Trump. “The Biden admin-
istration is going to have to make a decision:
dotheylaboriously reverse each one of those
rules, oris there something more effective and
efficient they can do?”

In the case of the policy on fuel-efficiency
standards for vehicles, the administration
might move forward withan entirely new rule.
The Trump administration rolled back stand-
ards putin placeunder Obamaso that the car
industry has to boost average fuel efficiency
by only around 1.5% per year between 2022 and
2025, instead of Obama’s 5% per year. Rather
than reworking the rule, the Biden admin-
istration will probably move to develop an
entirely new set of regulations that look for-
ward another 10-15 years for longer-lasting
impact, says David Doniger, strategic director
of the Climate and Clean Energy Program at
the Natural Resources Defense Council, an
environmental group based in New York City.

Theroad to Glasgow

Getting an early start on implementing
his climate agenda will be crucial as Biden
reintegrates the country into the Paris climate
agreement.

The president-elect will need to develop
aclimate pledge and present it to the world
at next year’s conference in Glasgow, where
countries are expected to update their com-
mitments for the first time since the agree-
ment was signed in 2015. Under Obama,
the United States initially committed to cut
greenhouse-gas emissions by at least 26%
below 2005 levels by 2025. The challenge is
tomake sure the new US pledgeisboth strong
and credible, says Joseph Aldy, an economist
at Harvard University in Cambridge, Massa-
chusetts, who served asa White House climate
adviser under Obama.

“We have lost credibility on many fronts as
aresult of Donald Trump,” says Aldy. If Biden
wantsto take aleadershiproleinthe Paris pro-
cessand pushother countries todo more, Aldy
says, the president-elect will need to convince
the global community that any regulations
or legislation he puts in place are going to be
effective and won’t be easily reversed in four
oreightyears, whenanew presidentis elected.
“Our counterparts around the world will be
looking very closely at what we are doing.”
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