
WORLD VIEW Science on the 
silver screen remains 
simplistic p.139

CLIMATE Global dimming 
offsets Arctic warming, for 
now p.140

LANGUAGE Chimps alter 
grunts to talk to new 
neighbours p.141

Telling stories 
The UK Research Excellence Framework’s focus on impact is a useful reminder of all the ways that 
science can help society — both economically and by other means. 

are pleased to see the results, it was not worth the burden on academics’ 
time and university budgets involved in collecting the case studies.

And it is true that, although a large set of good-news stories makes 
a valuable collection to dip into for advocacy purposes, the narratives 
from this particular exercise do not give a comprehensive view. Uni-
versities had to submit only a few of their best examples (and according 
to the data, many may have minimized the number of staff members 

whose work was submitted, so as to cut down 
on the number of case studies that they had to 
provide). Another problematic area concerns 
the difficulty of grading case studies when 
many different universities might each claim 
an influence on a final product (for example, 
a drug brought from bench to bedside).

These are teething troubles. The decision 
of the UK funders to grade the case studies, and to use the scores to 
help them to decide the destination of £2 billion (US$3 billion) in 
performance-linked annual funding, meant that universities across 
the country have taken the exercise seriously. The result is a reminder 
of the many ways in which publicly funded research benefits society 
in the United Kingdom and beyond.

It demonstrates one other important point. Although the ‘impact 
agenda’ may focus minds and give universities and funders another 
way to make science tangible and measurable, the UK exercise shows 
that academics had been committing to impact long before it became 
a buzz word. The impact claimed is recent, within the past 5 years or so, 
but the research on which that impact is based is often up to 20 years old.

The focus on impact is a new thing, in other words — but the 
creation of impact is not. The more visible those impacts become, the 
better for all concerned. ■

People embark on a career in science for many reasons. Some 
want to improve the world, others to understand how it works. 
But how many foresee that their work will help to resurrect a 

sixteenth-century English warship?
In the language of twenty-first-century science, such research 

has a new label: impact. Hundreds of thousands of people, after all, 
have queued to see the Tudor timbers of the partially restored Mary 
Rose, salvaged from the sea floor, and now on display in a museum in 
Portsmouth, UK.

They do so thanks to the efforts of physicists, who tested radar 
imaging on the wreck site; marine biologists, who spotted borer worms 
still living in the timber; and chemists, who created nanoparticles to 
prevent the waterlogged wood being damaged by bacterial action. 
Once artefacts had been brought up from the wreck, materials scien-
tists examined the corrosion on Tudor cannon balls; biomechanics 
experts analysed the arm bones of Tudor archers; and archaeologists 
inspected skulls to reconstruct the faces of the Mary Rose’s crew. And 
all of this work was paid for — at least partially — by the British tax-
payer, as part of UK investment in publicly funded science.

If scientists were once coy about the good work that they do, they 
cannot now afford to be. In fact, the British system now demands that 
they boast of the impact their research has on society. For the first time, 
the mammoth multi-year assessment of UK university research, used 
to help rank institutions and allocate grants, included judgements of 
such impact. This is a good thing.

The case studies and reports from this Research Excellence Frame-
work assessment have now been published, providing a compendium of 
some 7,000 stories of good done, lives saved and ancient warships fixed 
up. As we discuss on page 150, scholars of research impact are rubbing 
their hands together at the thought of analysing the stories. Preliminary 
text-mining suggests that across many disciplines, studies strewn with 
words justifying the significance or reach of the work — such as ‘million’, 
‘major’ and ‘global’ — tended to score more highly than narratives that 
over-used words such as ‘research’, ‘university’ and ‘impact’.

Conventional measurements of research impact beyond academia 
seek hard data, not stories. They typically revolve around econometric 
models that try to capture the financial return of investing in science, 
or count small slices of quantifiable business activity, such as patents or 
spin-out companies. To be sure, there are plenty of those examples in 
the case studies. But taken as a whole, the narratives remind us of the 
many broader ways in which taxpayer-funded research ‘pays back’ on its 
investment — and that hard metrics are not the only way to capture this.

Indeed, one benefit of the focus on broad impact is that individuals 
and institutions that do good work that makes a positive difference to 
people’s lives, society and the economy earn recognition — and moti-
vation — even if they are not producing profound scientific insights.

There are some practical difficulties of running such an assessment, 
especially for the first time. Some researchers say that although they 

“If scientists 
were once coy 
about the good 
work they do, 
they cannot now 
afford to be.”

Spot the difference
The US measles outbreak highlights why most 
states should reconsider their vaccination rules.

Over the past decade, increasing numbers of US parents have 
chosen not to vaccinate their children against diseases such 
as whooping cough, mumps and measles. The consequence 

has been a periodic return of these historical scourges, in localized 
outbreaks of a few dozen to a few hundred people. These episodes 
often appear in local news reports, some of which warn that lower 
vaccination rates could result in a nationwide outbreak.

Reading the US news media over the past two weeks, you might 
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A single light
A year of illumination switches on with a 
Nature special issue.

Among the measures approved at the 68th session of the United 
Nations General Assembly in December 2013 were resolutions 
to develop “a world against violence and violent extremism” 

and “measures to eliminate international terrorism”. Against such 
targets, the goal of UN resolution A/RES/68/221, passed in the same 
session, might seem unambitious: to recognize the importance of light 
in the lives of the citizens of the world.

Some 42 days into that effort — officially called the International 
Year of Light and Light-based Technologies 2015 — Nature is doing 
its bit. In this special issue, we offer a series of articles that explore 
how researchers are pushing the properties of light to new extremes, 
and the impact that these studies are already having and could have 
in future. The print-journal package begins on page 153 and there is 
more available online at nature.com/light2015.

Light and science have been entwined for more than a thousand 
years; light and life for much longer. This is reflected in the goals of the 
UN celebration, from discussions of solar energy and its crucial poten-
tial in tackling energy and climate problems to the societal impact 
of artificial light 
in our cities and 
homes, and how 
it guides develop-
ment. According to 

the UN, “the 21st century will depend as much on photonics as the 
20th century depended on electronics”. If so, then more of the work 
that researchers are engaged in to understand and harness light — to 
make light work — will need to move out of the laboratory.

Light inspires, too. The organizers of the UN year of light are 
seeking people to follow in the (chunky) footsteps of writers such as 
Fyodor Dostoyevsky and Johann Wolfgang von Goethe, who wrote 
about optics. They invite those who feel that they have something 
to say about light and any phenomena or feeling connected to it to 
enter a literary competition. Poems, short stories, essays and plays 
are welcome, but must be submitted by the end of next month (see 
go.nature.com/5pqdnt for details). Winning entries will appear in a 
special anthology — published a thousand years after Ibn al-Haytham’s 
classic treatise, Book of Optics (see page 164). 

Light in 2015 may be all about applications and technology, but it 
retains a powerful theoretical pull on the scientific mind. Countless 
children in night-time gardens have been astonished and intrigued by 
the news that the light arriving from distant stars is a historical record 
— the stars themselves could be long gone even as the light carries 
their image on its journey. Generations of students have tried to deci-
pher whether light is a wave or a particle, and in doing so have come 
to accept that scientific reality demands a greater tolerance of uncer-
tainty than the textbooks suggest. Albert Einstein’s general theory of 
relativity — the centenary of which is recognized as part of the UN’s 
celebration — has come to represent an intuition warped just as much 
as the light in the gravitational field that it describes.

Light has outgrown its metaphorical role as an answer to questions; 
light itself remains a puzzle. To solve that puzzle is an ambition that 
deserves the recognition that the coming months will shine on it. As 
the biochemist and author Isaac Asimov put it: “There is a single light 
of science, and to brighten it anywhere is to brighten it everywhere.” ■

conclude that that day has come. The current US measles outbreak, 
which began in December and was first reported in late January, has 
blown up into a national debate over the rights of parents to decide 
whether their children should be vaccinated. But by global standards, 
it is a tempest in a teapot: as of 6 February, measles had struck 121 peo-
ple in 17 states and the District of Columbia.

Those numbers are unremarkable. Since October, a measles outbreak 
has affected more than 370 people in Germany; it saw almost 1,800 cases 
in 2013 and more than 1,600 in 2011. The Philippines had more than 
50,000 cases in 2014. The United Kingdom had only 137 cases last year, 
but in both 2012 and 2013 it had close to 2,000 (see page 148).

In fact, even by US standards, the current outbreak is not unprec-
edented. Last year, a much larger outbreak was sparked by Amish 
missionaries returning from the Philippines to Ohio, where low  
vaccination rates among the community caused 383 cases.

Perhaps that incident stayed out of the national spotlight because it 
was an unusual set of circumstances that occurred in an isolated rural 
community. But the current outbreak centres on ‘the happiest place on 
Earth’ — Disneyland in southern California. At least 42 people seem 
to have been exposed to measles at the theme park, which receives an 
estimated 16 million visits a year.

Fortunately for the public’s health, attention around the outbreak 
has come down in favour of vaccination and against the myths about 
its dangers. Public opinion has turned against parents and physicians 
who are suspicious of vaccines. Two potential Republican presidential 
candidates, Governor Chris Christie of New Jersey and Senator Rand 
Paul of Kentucky, at first declared that parents should have the right to 
decide whether their children are vaccinated, and then had to clarify 
their positions in the face of harsh criticism.

Whether or not the theme park’s involvement in the episode contrib-
uted to the media coverage, Disneyland’s cherished place in US culture 
makes it ideal for an infectious-disease outbreak. It is popular with inter-
national tourists eager for a quintessential American experience, who as 

a group are less likely than US residents to be vaccinated. The park also 
hosts large numbers of infants less than one year old — younger than the 
age at which the first measles shot is generally given in the United States.

And Disneyland is at the epicentre of the US anti-vaccine move-
ment. Although 94.7% of US children entering school at around age 5 
are vaccinated against measles, in hundreds of California schools 
the percentage of vaccinated children falls well short of the 92% 

considered necessary to produce the ‘herd 
immunity’ that prevents transmission of the 
disease. The state’s public-health department 
reports that 2.54% of children entered school 
in 2014 with an exemption from vaccination 
based on personal belief.

The federal government has little say in who 
gets a measles shot — those rules are written by individual states. Most, 
like California, allow parents to send their children to school unvacci-
nated by claiming a religious or philosophical objection to the practice. 
But two — Mississippi and West Virginia — allow only medical excep-
tions. And that, many observers have argued, is why Mississippi, one of 
the poorest states in the union, has the highest percentage of 5-year-old 
children who have received vaccination for measles, mumps and rubella.

Last month, the Mississippi state legislature was considering a bill 
to allow the same types of personal-belief exemption that most other 
states allow. But on 3 February, a committee in the state’s House of Rep-
resentatives killed the proposal. On 4 February, legislators in California 
said that they would introduce a bill to adopt the same strict rules as 
Mississippi. And several other states, including Maine, Minnesota and 
Oregon, are considering measures that would require parents to consult 
with a physician about vaccines before being granted an exemption.

That is a step in the right direction. Parents, of course, have the 
right to decide what is best for their children. But when it comes to 
vaccination, those decisions should be based on complete and accurate 
information about the risks and benefits. ■

“Disneyland is 
at the epicentre 
of the US 
anti-vaccine 
movement.” 
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