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laboratories, to universities, regions and even entire countries —
grants, students and political patronage follow. Britain’s largest bio-
medical-research funder, the Wellcome Trust in London, runs a grant
scheme aimed at “Sustaining Excellence”, and the United Kingdom
funds universities according to a mammoth Research Excellence
Framework (REF) assessment every few years.

What does excellence mean? How is it measured? When do we
know that we have reached the required standard? These are difficult
questions, but if the excellence agenda is to be taken seriously, they
must be asked — even if they cannot be adequately answered.

A paper in Science and Public Policy makes the latest attempt to
ask — and indeed answer — them (F Ferretti et al. Sci. Publ. Pol. http://
doi.org/ckpg; 2018). The authors interview a dozen experts — from
policy wonks to researchers — about excellence and quickly reach two
points of consensus.

First, the idea of excellence as a measure of research quality makes
many people uncomfortable. And second, these people — despite their
discomfort — cannot suggest anything better, given that science and
scientists must meet political demands of accountability and assessment.

These arguments will be familiar to those who follow the debate, but
the conclusions of the study are still striking. The authors suggest that
“the making of current indicators for research policy in the EU may
be in need of serious review”. This is especially noteworthy because
itis those very authors who devised the policy indicators — based, of
course, on excellence.

The majority of the authors work at the European Commission’s
Joint Research Centre (JRC) in Ispra, Italy, which in 2013 took the
excellence agenda to its logical conclusion and set up a way to assess
the scientific performance of nations. Policymakers in Europe now
use this metric — the Research Excellence in Science & Technology
indicator — to rank the performance of the member states, and so to
set priorities and distribute funds.

Critics of the concept of research excellence (and there are many)
will welcome the suggestion from the JRC excellence architects in the
new paper that the system is flawed. But the scientific community
should remember the second point of consensus identified in the
study: if not excellence, then what?

Many scientists would like to see excellence metrics — indeed,

all metrics — scrapped. Leave the job of directing research, they
say, to researchers. Others suggest that the excellence effort should
be rebranded to reflect its most important features — such as
“soundness” and “capacity” (S. Moore et al. Palgrave Commun. http://

doi.org/ckph; 2017).
The case for abandoning metrics is not realistic and not
desirable: applied properly, metrics can indeed be a useful guide
to policymakers and a way for the public
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expect from scientists.

But it is true that excellence can be defined in many ways. And this is
where reforms should focus. Nature, for example, intends to promote
the health of research groups this year and, with that, the responsi-
bilities of principal investigators and other group leaders to promote
reproducibility. Can a university that does not offer adequate training
to people in these positions truly be considered excellent?

Meanwhile, some funders are starting to place more importance on
the societal impact and relevance of research. Britain’s REF exercise,
for example, deserves credit for including such impacts in its assess-
ment. And in recent years, the handling of issues such as equity and
social justice have come under welcome scrutiny.

Perhaps most important, in both defining and applying excellence,
is transparency. Local definitions can create problems. Young scientists
trained at universities that downplay the need for high-impact papers,
for example, can find themselves at a disadvantage when applying for
jobs at places that attach greater value to them.

Excellence depends on context. But scientists, funders and officials
can do more to discuss and agree on some suitable basic principles.
A news story last week, for example, revealed that more than three-
quarters of research organizations in the United Kingdom have no
policy for preventing the misuse of metrics in hiring decisions. Many of
these universities consider themselves excellent. Others will disagree. m

Negative thinking

Work on how rocks draw carbon from the air
shows the scale of the emissions challenge.

disruption of the status quo. It’s a desire to avoid that
change — political, financial and otherwise — that drives many
of the climate sceptics. Still, as this journal has noted numerous times,
it’s clear that many policymakers who argue that emissions must be
curbed, and fast, don’t seem to appreciate the scale of what’s required.

According to the Intergovernmental Panel on Climate Change
(IPCC), carbon emissions must peak in the next couple of decades
and then fall steeply for the world to avoid a 2 °Crise. A peak in emis-
sions seems possible given that the annual rise in carbon pollution
stalled between 2014 and 2016, but it’s the projected decline that gives
climate scientists nightmares.

The 2015 Paris agreement gave politicians an answer: negative
emissions. Technology to reduce the amount of carbon already in the
atmosphere will buy society valuable time. The agreement went as far
as arguing that incorporating one such technology — bioenergy with
carbon capture and storage (BECCS) — could even see the global
temperature increase kept to 1.5°C.

D ecarbonization of the world’s economy would bring colossal
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What would negative emissions look like? A Perspective this week in
Nature Plants offers another glimpse, and it’s not pretty (D. J. Beerling
et al. Nature Plants http://dx.doi.org/10.1038/s41477-018-0108-y;
2018). The review focuses on the idea of enhanced weathering, which
aims to exploit how many rocks react with carbon dioxide and water to
form alkaline solutions that, over time, find their way into the sea. It’s
one of a number of proposed negative-emissions technologies.

In theory, enhanced weathering could lock up significant amounts
of atmospheric carbon in the deep ocean. But the effort required is
astounding. The article estimates that grinding up 10-50 tonnes of
basalt rock and applying it to each of some 70 million hectares — an
area about the size of Texas — of US agricultural land every year would
soak up 13% of the annual global emissions from agriculture. That
still leaves an awful lot of carbon up there, even after all the quarrying,
grinding, transporting and spreading.

It’s not hard to see why many climate scientists have dismissed the
near-impossible scale of required negative emissions as “magical think-
ing” Or why the European Academies’ Science Advisory Council said in
areport this month: “Negative emission technologies may have a useful
role to play but, on the basis of current information, not at the levels
required to compensate for inadequate mitigation measures.”

The IPCC is now working on a report on strategies to keep warming
to under 1.5°C, which is due to be published later this year. By neces-
sity, those strategies will lean heavily on negative emissions. Scientists
must continue to spell out to policymakers the harsh reality of what
this would involve, and in the strongest possible terms. m
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