
Still less equal
Japan’s government must stick by its promise 
to help women’s careers to prosper.

In 2010, there were 1,552 children waiting to get places in child-
care centres in Yokohama, by far the highest number of any city in 
Japan. Over the next three years, the city’s (female) mayor, Fumiko 

Hayashi, spent 37 billion yen (US$362 million) on building new infra-
structure, including 144 childcare centres. Now the waiting list is zero.

Many female scientists, as well as women working in other sectors,  
celebrated the news. They know that help with child-rearing responsibil-
ities is essential for a mother to have a successful career. But even better 
were the reverberations, which reached all the way up to the prime min-
ister, with an indication that change might become more widespread.

On 20 May, after touring one of the childcare centres with Hayashi, 
Prime Minister Shinzo Abe said that the “Yokohama model” should 

Overtaken by events
Despite the small number of entries, the genomics X prize is to be commended for attempting to 
push the boundaries of DNA sequencing technology. 

The sparse list of contenders for the Archon Genomics X Prize 
shows how far sequencing technology has come — and how far 
it still has to go. Barring any late surprises, only two teams will 

have signed up by the registration deadline of 31 May to compete for the 
US$10-million prize for the first to sequence 100 centenarians’ genomes 
in 30 days or less at a cost of $1,000 per genome (see page 546). The 
sequences must have no more than one in a million errors, be 98% com-
plete and have correct haplotype phasing — a determination of which 
parent contributed each portion of a chromosome. It is not possible at 
present to meet this combination of goals with any single technology, 
but that does not explain why so few are reaching for it.

One reason why more teams are not lining up for the prize is that the 
promise of a genomic medical revolution is not being stalled by any 
lack of data. At genetic-medicine conferences,such as the University of 
California’s OME 2013 precision-medicine conference, held on 2 and 
3 May in San Francisco, or the Big Data in BioMedicine conference held 
from 22 to 24 May at Stanford University in California, you will hear the 
same refrain. “We have more data right now than we know what to do 
with.” Figuring out how to interpret genetic data — and, more crucially, 
how to prove their value to patients and health-care systems — is the 
most pressing challenge in genomics today. Researchers can already 
sequence the protein-coding regions of a genome for less than $1,000. 
Getting more data on regions of the genome that they do not yet know 
how to interpret will not help to advance the goal of proving the medical 
worth of big data.

Interpretation and analysis — making sense of the data — is now 
the real prize. Hence the launch of a spate of bioinformatics chal-
lenges (see page 547) as researchers compete to surmount that hur-
dle. They include Sequence Squeeze, a contest to develop the best 
sequence-data-compression algorithm; the Assemblathon, for the best 
program to assemble a genome sequence from scratch; the DREAM 
Challenges to analyse and predict biological interactions among gene 
products; the CLARITY genome-interpretation challenge; and con-
tests at the annual Beyond the Genome meeting. Michael Schatz at the 
Cold Spring Harbor Laboratory in New York, who has curated many 
of these contests, is planning more challenges this year, including one 
at Cold Spring Harbor later this autumn. Bioinformatics contests 
have the advantage that they do not require physical manufacturing 
infrastructure, so they are more accessible to more would-be solvers 
around the world.

There are other reasons why the genome X prize is a harder sell 
than other X prizes. The sequencing field is much more mature than 
were other industries that have been the focus of successful X prizes. 
Whereas there was no space-tourism industry before dozens of teams 
competed for the Ansari X Prize in 2004, for instance, there is already 
a thriving commercial market for sequencing. So any company that 
could meet the goals laid out in the prize already has its incentive — 
and it would be worth a lot more than $10 million. The value of the 

market leader in sequencing, Illumina of San Diego, California, is  
currently $8.8 billion. 

And it is very unlikely that anyone other than a well-financed lab or 
large company could attempt the current challenge. That also sets it 
apart from other competitions — the Google Lunar X Prize, for exam-
ple — in which teams of professionals or even hobbyists can make a 
respectable showing. The thriving do-it-yourself biology movement, 
by contrast, cannot mount a credible challenge to the large life-sciences 

companies. The attempt is even beyond most 
biotech start-ups. The UK-based biotechnol-
ogy company Oxford Nanopore, for example, 
which is trying to commercialize a promising 
technology pioneered by highly respected 
researchers, has raised at least $150 million in 
grants and investment since 2008 — but has 
yet to show that its technology can be used to 
sequence a complete human genome. 

That is not to say that the genomics X prize does not matter. The  
X Prize Foundation should be commended for revising the challenge, 
initially laid out in 2006, as the field evolved. It has also done a valuable 
service by working for two years with many partners, including Nature 
Genetics, to outline a judging scheme that can independently assess the 
quality and accuracy of a genome sequence and that is agnostic about 
the sequencing technology used. The foundation deserves kudos 
for prompting the field to reach farther; if past history is any guide,  
genomicists will reach that goal sooner than now seems possible. ■
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be applied across the country. In fact, an economic growth strategy 
report released in April called for childcare capacity to be increased by 
400,000 nationwide.

Why the sudden focus on such a progressive issue from a man who 
refuses even to consider a popular amendment to Japanese law that 
would allow the imperial line to pass through female members of the 
family? The momentum for change seems to be coming largely from a 
recognition of economic and demographic realities. Japan’s population, 
and its labour force, are shrinking, and its economic competitiveness 
is faltering. The country has been frittering away a resource that could 
help to meet these challenges. And the call is getting louder.

In 2010, for example, the investment bank Goldman Sachs, head-
quartered in New York, released a widely cited report on ‘Womenomics’ 
in Japan stating that closing the country’s gender gap — bringing the 
employment rate of women up to that of men — would increase the 
workforce by 8.2 million and boost gross domestic product by 15%.

Such figures have grabbed the attention of business leaders. Com-
panies are more likely to allow flexible working hours for mothers, for 
example; government officials are making women’s issues part of their 
political platforms; and ‘Abenomics’, as the prime minister’s aggres-
sive financial and economic plans are called, seems to be endorsing 
Women omics (see page 548). But will the right improvements be made? 

The problem facing women in Japan has nowhere been as glaring as 
in science and engineering. The country has taken steps to remedy the 
situation, but there is much more to be done. In 2006, for example, the 
science and education ministry brought in a programme to improve 
support systems for female scientists. Renewed in 2011, the programme 
has so far supported projects at 88 universities and research institutions. 

These projects led to increased on-campus childcare facilities and 
practical support for scientists with children. Most universities now 
have at least one childcare centre. Another programme, launched by the 
science ministry in 2009, and called Supporting Positive Activities for 
Female Researchers, has funded 5-year programmes at 12 universities 

to increase the number and promotion rate of female faculty members. 
These ‘affirmative action’ programmes have ramped up the number of 
female scientists, especially at higher-level positions. 

And such policies have created momentum. At institutions that 
implemented the plans, the proportion of women among the research 
staff grew from 12.5% in 2005 to 15.4% in 2011. Nationwide fig-
ures have risen from 11.9% to 13.8% over the same period. But this 

increase is too slow. Japan still has the lowest 
number of females as a percentage of total 
science researchers in developed countries, 
according to figures collected by the science 
ministry. A new innovation policy from the 
Council for Science and Technology Policy, 
currently in draft form, calls for the percent-
age of female new hirings at universities and 
research institutes to reach 30% by 2016. It 
is an ambitious goal, considering that this  
figure now is just over 20%. 

Ensuring equal opportunities for women scientists is a global prob-
lem. But Hisako Ohtsubo, a molecular biologist at Nihon University 
near Funabashi, says that Japan is more than 25 years behind some coun-
tries, noting that the US National Science Foundation brought in such 
policies in the 1980s. To catch up, the government should expand its pro-
grammes, which have so far been short-term and on too limited a scale, 
and ensure that they encourage women not only to engage in science 
but also to fight for leadership positions in the scientific community.

With competition growing, especially from China and South Korea, 
Japan’s position as a scientific power is no more secure than its status 
as an economic power. The Japanese government seems to be waking 
up to women’s potential importance to the economy. Making the most 
of their talent could be just as potentially transforming for Japanese 
science. The Abe government needs to stick by his promises and take 
the targets seriously. �

Without borders
Increasing scientific globalization is welcome, 
but could compromise national efforts.

 “It might be a good idea,” the US journalist Bill Vaughan once sug-
gested, “if the various countries of the world would occasionally 
swap history books, just to see what other people are doing with 

the same set of facts.”
History is famously written by the winners, and does tend to huddle 

inside national boundaries. Science is different, or so researchers like 
to believe. It is an international process. Facts are shared. Differences 
are ironed out. Scientists know what other people are doing. Correct?

Yes and no. As an impressive analysis of some 25 million research 
papers in a Comment on page 557 shows, international collaboration 
plays an increasing part in twenty-first-century research. The growth 
in scientific output from the United States and western Europe in the 
past three decades, for example, is entirely down to international col-
laboration. The number of journal articles that feature authors entirely 
from a single country in those regions has remained the same.

Only because of global links can the UK government claim, as it did 
in a 2011 report, that the country creates “14 per cent of the world’s 
highly cited output” with just “4 per cent of the world’s gross expendi-
ture” on research and development. Most of those high-impact papers 
include the contribution of a foreign scientist. In fact, in 2010, the 
number of ‘British’ papers produced with help from abroad exceeded 
those made entirely in Britain for the first time. 

According to the US National Science Foundation, almost 

one-quarter of global research articles in 2010 featured authors from 
more than one country, up from 10% in 1990. The average number of 
authors has doubled since 1980 and now stands at 4.5.

Although Nature welcomes the global reach of science, we have 
previously pointed out that internationalization will rub up against 
some natural boundaries. National pride and prestige matter, not least 
because science is still mostly funded and managed on a national basis.

Last October, in a special issue on the globalization of science, we 
said: “Mobility cannot stretch infinitely: relationships, families and 
quality of life put limits on how much researchers want to travel, and 
for how long” (Nature 490, 309–310; 2012). And we pointed out that 
collaboration could blur the borders of national priorities, especially 
for countries that are just beginning to develop their science bases.

The science bases of some of the bigger developing economies are 
coming along just fine, thank you. As the Comment points out, most 
of the scientific growth in China, Brazil and South Korea is driven by 
domestic work. And quality is rising. The citation impact of more than 
10% of China’s domestic research is greater than twice the world average.

What does this mean? A change in international dynamics for start-
ers, as Jonathan Adams points out in the Comment: “The older econo-
mies can no longer rely on the best foreign researchers to come and visit.”

There are opportunities galore in this new world, but Adams also 
highlights some of the threats. The best institutions in different coun-
tries already tend to work together the most. Others can find it hard 
to join this global competition. “There is a growing divide between 
international and domestic research,” Adams notes. “This will influ-

ence each nation’s ability to draw on the global 
knowledge base, and could in turn compromise 
national scientific wealth.” It is not just between 
nations that science must be shared, but within 
their borders too. ■
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