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Seven per cent solution: too good to be true? 
Washington 
LAST week President George Bush re
leased his budget request for fiscal year 
1993 (starting on 1 October 1992), in 
which he proposes that US basic research 
should get a seven per cent increase, to 
$13,400 million. But as usual, there is no 
guarantee that the agencies will get any
thing like those generous figures. 

Such is the paradox of the US budget 
process. Every year the president asks for 
a large increase for science, which is a 
popular measure to promote in a State of 
the Union address. Last year, for example, 
Bush asked for $13,300 million, just 
slightly less than the figure he offered this 
year. But Congress, which has the real 
world to worry about, must actually find 
money to support the 

Institute of Standards and Technology (26 
per cent increase) and National Technical 
Information Service (12 per cent), are 
finally rising to the level Congress has 
sought. The Administration is also start
ing to catch Congress's enthusiasm for 
technology transfer, by requesting $579 
million for transfer programmes, includ
ing a 19 per cent increase for in-house 
technology transfer offices in federal agen
cies. And although it is only $1 million, 
the Administration has at last provided 
some money for a Critical Technologies 
Institute, an office to identify and encour
age emerging technologies that Congress 
has been pushing for (and is sure to endow 
further in the final budget). 

Adding to the growing list of multi-

us science budget highlights whole enterprise. By the 
time it had finished pay
ing for the deficit and the 
bankrupt savings and loan 
institutions, it could only 
find $12,500 million-
$800 million less than the 
request -- to spend on 
basic research in 1992. In 
other words, the budget is 
a good place to watch for 
Administration priorities, 
but one should not count 
on the numbers. 

figures in millions 1992 1993 
enacted proposal 

Basic Research 
Doubling the NSF budget by 1994 
Support for Individual Investigators 
(NIH, NSF, DOE) 

$2,572 

7,273 

$3,026 

7,939 
Human Genome Project 
Superconducting Super Collider 
Global Climate Change 
Astronomy and Astrophysics 
Competitive agricultural research 

164 
484 

1,110 
836 

98 

175 
650 

1,372 
890 
150 

Applied Research 

With that caveat, these 
are some ofthe highlights 
of the proposed 1993 sci
ence budget: 

High Performance Computing & Communications 655 803 
1,821 
4,030 

914 
360 
321 

Advanced Materials and Processing 1,659 
Biotechnology 3,759 
Energy R&D 774 
Fusion 337 
Advanced Manufacturing 252 

Overall PubliC Health 4,757 4,849 
311 
305 With the general reduc

tion in defence spending, 
it is tempting to look to 

National Institute of Standards & Technology 247 
Space Technology 273 

the new budget for a cor-
responding shift of balance from defence 
research and development to the civilian 
side. Keen eyesight helps. The traditional 
60:40 ratio of spending on defence and 
civilian research and development changes 
by exactly one percentage point in the 
President's proposal, to 59:41 -- still 
"clearly insufficient" to spur enough re
search to help the economy, the House 
Science, Space and Technology Commit
tee complains. 

Lots of lobbying for funding to univer
sities for 'small science' has apparently 
paid off, with a government -wide increase 
of nine per cent for individual investiga
tors, mostly at the National Institutes of 
Health (NIH), the National Science Foun
dation (NSF) and the research programmes 
of the Department of Energy (DOE). 

Increased emphasis on the commercial 
application of research is also a theme in 
this budget. Technology programmes un
der the Department of Commerce, includ
ing the traditionally underfunded National 

486 

agency science initiatives, the Adminis
tration is launching new programmes in 
biotechnology and advanced materials. 
The proposed increases for existing initia
tives of climate change research and high
performance computing are 24 and 23 per 
cent respectively. White House science 
adviser D. Allan Bromley said that the 
Administration is considering adding ad
vanced manufacturing to the research 
initiatives list next year. 

National Science Foundation 
NSF gets the largest increase of any sci
ence agency: 17 per cent (to $3,030 mil
lion), which would hypothetically leave it 
on track for a promised budget in 1994 
that is twice what it was getting in 1987. 
But $60 million of the $454 million in
crease is just to fix an accounting anomaly 
that put some of the Antarctic research 
programme under the Department of De
fence. Recalculating, NSF would only get 
a 13.2 per cent rise. NSF's new social 

sciences directorate gets one of the largest 
increases within the agency, 25.5 per cent, 
to $107 million. Individual investigators 
at NSF will receive 17 per cent more under 
the Administration plan. 

National Institutes of Health 
NIH's budget is set to rise 5.5 per cent, to 
$8,900 million, with funding for indi
vidual investigators doing somewhat bet
ter at an increase of 7 per cent. AIDS 
research funding appears to have reached 
a plateau, with only a 4 per cent increase, 
although support for treatment would go 
up by 20 per cent. 

The Human Genome Project, which 
NIH shares with DOE, is slated for a seven 
per cent rise, to $175 million between the 

two agencies. Although this is 
close to the $200 million a year 
level that project officials had 

Per cent 
increase 

18 

9 
7 

34 
24 

6 
53 

23 
10 

7 
18 

7 
27 

2 
26 
12 

hoped to reach by now, the 
slight funding lag reflects the 
project's general difficulties in 
meeting the projections of its 
five-year plan. 

Department of Energy 
After the despair of last year's 
darkest moments of project
slashing, even a flat budget for 
DOE physics and energy re
search would have been re
ceived gratefully. In fact, the 
Administration did even better. 
High energy and nuclear phys
ics are up 12 per cent, to $1.650 
million, which will allow the 
Relativistic Heavy Ion Collider 
and the Main Injector Ring at 
Fermilab to continue as 
planned. 

Most of that increase, how
ever, is due to the Superconducting Super 
Collider (SSC). Facing a congressional 
season in which the SSC will doubtless be 
attacked once more as the chief cause of 
the impoverishment of small science, En
ergy Secretary James Watkins went to 
some pains to point out that, since 1989, 
SSC spending has formed a rising wedge 
on top of a general research budget that 
has remained more or less constant. This 
year's SSC request is $650 million. 

But Watkins had a different explana
tion for the pressures on small science. If 
it were not for the appropriation of money 
by Congress to various pork-barrel 
projects, the department would not be 
forced to spend money that would other
wise go to good research on "bricks and 
mortar". He claimed that the research 
budget would be 15 per cent higher than it 
actually is, had Congress not raided it for 
pet programmes. An innovation in this 
year's budget, Watkins said, was the pro
vision of a line item of $50 million dedi-
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cated to small science, which may not be At front.-er's end, the "P" word cut without his approval. 

National Aeronautics and 
Space Administration 
The theme of this year's space budget is 
'steady as she goes'. Total NASA spend
ing planned for fiscal year 1993 stands at 
$14,993 million, an increase of just 
4.5 per cent over last year. Room has been 
made to increase support for Space Sta
tion Freedom, from $2,030 million to 
$2,250 million, and for the Earth Observ
ing System, which will rise by over 
one-third to $308 million. To pay for these 
outlays, a few wholesale cuts were made, 
notably the cancellation of the $470 mil
lion Advanced Solid Rocket Motor 
programme, a deliberate challenge to its 
principal congressional supporter, Jamie 
Whitten (Democrat, Mississippi), chair
man of the House appropriations commit
tee. The Comet Rendezvous and Asteroid 
Fly-by (CRAF) mission and a shuttle
borne relativity experiment are also 
eliminated. 

The most difficult decision, said NASA 
administrator Admiral Richard Truly, was 
to cut CRAF. Its twin, Cassini (which is to 
visit Saturn), is retained, but with funding 
for Magellan's Venus-mapping mission 
scheduled to end, and with Galileo still 
Jupiter-bound but almost incommunicado 
because of the failure of its high-speed 
data transmitter, the US solar system ex
ploration programme seems to be headed 
for a lean period. Only the US-European 
solar probe Ulysses is in space, on target, 
and working perfectly. 

Biotechnology 
In the face of stiff competition from other 
countries, principally Japan, whose gov
ernment is targeting the biotechnology 
industry in much the same way it targeted 
the semiconductor industry, the Adminis
tration plans to give US biotechnology its 
own multi-agency initiative. By cobbling 
together all the existing federal research 
that has anything to do with biotechnol
ogy, and finding a small amount of new 
money, the budget proposes a $4,030 mil
lion programme spread out over 12 agen
cies. This is, the Administration says, an 
increase of 7 per cent from 1992 funding 
levels. Although industrial investment in 
biotechnology shows no sign of letting 
up, the Administration believes that there 
is untapped potential in areas relating to 
manufacturing, bioprocessing, energy and 
the environment. 

William Small, executive director of 
the Association of Biotechnology Com
panies, says the Bush initiative is a "posi
tive first step, but only that", and said that 
fewer regulations and faster patent and 
product approvals are needed to bring 
products to the marketplace. 
Christopher Anderson, David Lindley 

& Diane Gershon 
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Washington 
V ANNEV AR Bush, the postwar US science 
advisor, called science "the endless fron
tier", and recommended, in short, that 
scientists be given money freely in the 
expectation that from this disinterested 
largesse technological and social benefits 
would necessarily flow. But in recent years, 
increasing austerity has made the future 
seem less than infinite. As Congress pre
pares to set the research budget for an
other year of grim economics, funding in 
many areas is expected to be flat or worse, 
and politicians are looking for projects to 
cut in order that the rest might be saved. 
But deciding which ones to axe and which 
to spare is turning out to be the usual 
muddle, due in part to the science commu
nity's traditional unwillingness to choose 
favourites. 

For a ranking based on quality of sci
ence, there seems to be no one to ask but 
the scientists themselves. But they, for the 
most part, are not saying. The "P" word, 
priorities, is anathema; for most research
ers, a priority ranking of research projects 
is perceived, usually rightly, as an execu
tion list in reverse order. In a report* 
released last month by the National Acad
emy of Sciences (N AS) on long-term space 
research planning, the NAS space studies 
board listed a half-dozen scary arguments 
why scientist avoid priorities like the 
plague. But for each argument it provided 
a counter-argument. The negative reason 
for scientists to set priorities is that if they 
do not, someone else will; the positive 
reason is that if scientists can indeed choose 
and then (the hard part) keep their consen
sus together, they may find themselves 
with real political power. 

Of course, advice is easy to give, and 
the NAS report does no priority-setting of 
its own. The first phase of the study, now 
completed, aimed simply to make the case 
that setting priorities is a good idea. The 
second phase, now begun, is to "attempt to 
develop a credible methodology that 
the ... community could use to recommend 
priorities." Clearly this priority-setting 
business is no picnic. 

A revealing example of the perils of 
setting priorities appeared last month in a 
Washington Post series on Vice President 
Dan Quayle, head of the National Space 
Council, which was resurrected in 1989 to 
coordinate the Administration's space 
policy. The panel, which was composed 
of prominent scientists and aerospace ex
ecutives, was preparing the "Augustine 
report" to recommend NASA's agenda 
for the next decade (see Nature 348, 569; 
1990). According to the account of a key 
meeting, panel members were clear on 
where NASA's priorities should lie: basic 
science first, then technology, then envi
ronmental studies, then a new launch ve-

hicle, and finally the space station and a 
mission to Mars. 

Fortunately for the two lowest-ranked 
programmes, Richard Darman, director 
of the White House Office of Manage
ment and Budget, was in attendance at the 
meeting. Nothing if not familiar with the 
ways of Washington, Darman warned the 
panel that listing something last was an 
invitation to kill it. In fact, he said, ranking 
things at all was only going to give Con
gress ammunition to undermine Bush's 
space policy. 

The final report listed science as most 
importance, but lumped together all the 
other space efforts into a single "balanced" 
programme, without ranked priorities. 

Even when scientists do fight the gag 
reflex and actually set priorities, the may 
not get what they want. Surveys by the 
astronomy community, conducted every 
ten years since 1970, have provided a 
solid political base for many of the coun
try's large astronomical facilities. But the 
latest NAS astronomy survey, chaired by 
John Bahcall and released in March last 
year, listed as its top priority the $1,300 
million Space Infrared Telescope Facility 
(SIRTF), only to find that the NASA 
budget released last week mentions SIRTF 
nowhere. The project is simply too expen
sive to contemplate for now. 

Asked last week what conclusion re
searchers should draw from seeing the 
astronomers' first pick cut altogether, 
White House science advisor Allen 
Bromley said the lesson is that scientists 
are "only one voice among many." They 
can either set priorities and be an articulate 
voice, he cautioned, or argue for more of 
everything and get lost in the noise. 

At a meeting with the press last week, 
Representative George Brown (Democrat, 
California), chairman of the House Sci
ence, Space and Technology Committee, 
warned that the penalty to be paid for 
trying to stay above the political fray by 
not choosing priorities is that political 
earmarking will reign supreme. "I cannot 
overemphasize the importance of making 
scientific merit the first and chief criteria 
used to judge a research area ... free of any 
other distillation or filtering," he said. 
"Without this primary ranking, policy 
makers lose their only opportunity for an 
unadulterated, peer-reviewed judgment of 
the science." The administration estimates 
that earmarking robs research of 15 per 
cent of its funding. Whether clearer priori
ties from the scientific community would 
have dissuaded Congress from indulging 
in its pork habit is not clear. But as Brown 
pointed out, it cannot hurt. 

Christopher Anderson & 
David Lindley 

* Setting Priorities for Space Research: Opportunities and Impera
tives. Space Studies Board, National Research Council. 1991 
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