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Take, for example, climate change and biodiversity loss, two global
environmental problems for which human behaviour is a significant
driver. Research on these issues tends to focus on the physical nature
of the phenomena in question. Study of whatever underlies the
behaviour itself is too often regarded as ‘soft’ science and dismissed
as second-rate.

Or consider the relationship between biomedical research and
public health. The United States has constructed a well-funded
and carefully calibrated system to research and develop the best
pharmaceuticals and medical equipment that modern science can
provide. But what good is that if patients don't take their drugs
correctly, or pharmacists routinely misread a doctor’s handwriting?
A 1999 US Institute of Medicine study found that medical errors
— human errors — kill as many as 98,000 people every year, more
than the number who die from traffic accidents, breast cancer or
HIV/AIDS. Shouldn't psychology and sociology be better harnessed
to address this problem?

Even when social science is confident in its assertions, it often feels
that it gets no respect from the outside world. Writing in the current

amateurs working their territory, social scientists have a tougher
time asserting the unique nature of their expertise than do astro-
physicists, for example. Few of us know much about the dynamics
of the cosmos, but we all know plenty about human nature — or at
least we think we do.

So the onus falls on the social scientists themselves to hone their
methods and ensure that they are ready to stand up to external
scrutiny. The National Science Foundation has recognized the need
to strengthen methodology in the social sciences. Since the terrorist
attacks of 11 September 2001, it has also, to its credit, devoted con-
siderable effort to increasing the resources available to its directorate
of social, behavioural and economic sciences.

On the campuses, meanwhile, ‘hard’ scientists need to get over
their disdain for their soft’ colleagues. The study of society can't just
be left to poets and politicians. As the almost boundless complexity
of physical and biological systems becomes increasingly apparent,
along with the pressing need to better understand patterns of human
behaviour, now is as good at time as any for a rapprochement
between the two wings of the scientific academy. ®

Not-so-deep impact

Research assessment rests too heavily on the
inflated status of the impact factor.

Philadelphia, where the Institute for Scientific Information (ISI)
releases a snippet of data that they crave: the impact factor of
each journal. In due course, bureaucrats in research agencies will roll
the impact figures into their performance indicators, and those sci-
entists who worry about such things will quietly note which journal’s
number wins them the most brownie points.
Attempts to quantify the quality of science are always fraught
with difficulty, and the journal impact factors are among the few

Every year at the end of June, scientific publishers eyes turn to

numbers to persist. The result is an overemphasis of what is really a
limited metric.

To obtain the latest impact factors, which were released last week,
the ISI number-crunchers added the total number of citations from
all the monitored journals during 2004 to items in the journal of
interest that were published in 2002 and 2003. They then divided
that total by the number of ‘citable items’ — loosely, papers and
review articles — that were published in the journal during those
same two years.

The impact factor is taken by some administrators as a measure
of the typical citation rate for the journal. But for many journals, it
isn't ‘typical’ at all. Nature’s latest impact factor is 32.2, an increase
on last year and a high number that we're proud of, but it's one that
merits a closer look.

For example, we have analysed the citations of individual papers
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in Nature and found that 89% of last year’s figure was generated by
just 25% of our papers.

The most cited Nature paper from 2002-03 was the mouse genome,
published in December 2002. That paper represents the culmination
of a great enterprise, but is inevitably an important point of refer-
ence rather than an expression of unusually deep mechanistic
insight. So far it has received more than 1,000 citations. Within the
measurement year of 2004 alone, it received 522 citations. Qur next
most cited paper from 2002-03 (concerning the functional organi-
zation of the yeast proteome) received 351 citations that year. Only
50 out of the roughly 1,800 citable items published in those two years
received more than 100 citations in 2004. The great majority of our
papers received fewer than 20 citations.

These figures all reflect just how strongly the impact factor is
influenced by a small minority of papers — no doubt to a lesser
extent in more specialized journals, but significantly nevertheless.
However, we are just as satisfied with the value of our papers in the
‘long tail’ as with that of the more highly cited work.

The citation rate of our papers also varies sharply between disci-
plines. Many of Nature's papers in immunology published in 2003
have since received between 50 and 200 citations. Significant pro-
portions of those in cancer and molecular and cell biology have
been in the 50-150 range. But papers in physics, palaeontology and

climatology typically achieved fewer than 50 citations. Clearly, these
reflect differences in disciplinary dynamics, not in quality.

The impact factor also mixes citations to diverse types of content:
unsurprisingly, review articles are typically the most highly cited, but
citations of our Commentaries, News Features and News & Views
articles also contribute in a minor

way to the numerator (although “|mpact factors don't
these items are not counted in tell us as much as

the denominator). i
e denominator) some people think

The net result of all these vari- .
ables is a conclusion that impact about the quality of the
science that journals

factors don't tell us as much as

some pEOPIE may think about are pub”shingl"

the respective quality of the sci-

ence that journals are publishing. Neither do most scientists judge
journals using such statistics; they rely instead on their own assess-
ment of what they actually read.

None of this would really matter very much, were it not for
the unhealthy reliance on impact factors by administrators and
researchers’ employers worldwide to assess the scientific quality of
nations and institutions, and often even to judge individuals. There
is no doubt that impact factors are here to stay. But these figures
illustrate why they should be handled with caution. el

Toyotaonaroll

Japan's approach to industrial innovation may be
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to ‘junk’ status. That apparently prompted Okuda’s intervention: the
Toyota chairman felt that a fresh crisis in the US car industry could
lead to a surge in protectionist sentiment that might damage Toyota.
Then, a few weeks ago, General Motors announced that it is plan-
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