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A complete overhaul of the nation’s research system has been 
made centrul t o  the aovernment’s plans fir turnin. a mini.rzg. 
and aaricultural economy into one bused on hzgh technolofiy 

Canborn 
USTRALIA is a country v\.ith a long 
and respected tradition in basic sci- A ence. Yet its Icvcl of  industrial sup- 

port for research and development is no 
higher than that of Iceland. 

Until recently, this discrepancy has not 
mattered much. A prosperous economy 
based primarily on agriculturc and mining 
had ensured that what is often referred to as 
“the lucky country” could generate sufficient 
foreign earnings to buy from abroad \vhat- 
ever technology it needed. Hut with the 
price of. raw materials dropping and a trade 
gap growing rapidly, the countr), is being 
forced to change direction. 

Over the past year, the Labour go \u i i -  
nient headed by Prime Minister Rob Ha\\.kc 
has been taking a series of dramatic steps 
designed to rcstriicture the nation’s scientific 
acti\rities in  a way that enhances their contri- 
bution to economic growth and, in particu- 
Iar, high-technology exports. “Thc govcrn- 
ment has decided that w e  nitist concentrate 
our research resources and plan for strategic 
directions in the  future with dcfncd objec- 
tives in mind,” said John I)awkins, the 
minister in charge of  die ncwly-crccitcd “SLI- 

perministry” of Employment, Education 
and Training, in announcing thc changes 
during a budget speech in mid-October. 

These steps have included :I new “applica- 
tions-oriented” strucnirc for thc nation’s 
main research agency, the Conimonit~calth 
scientific and Industrial Research Orgnnisa- 
tion (CSIRO); the creation o f a  new Austra- 
lian Research Council (ARC) to take over 
responsibilities for supporting univcrsiy- 
based research; and new policies that re- 
move the automatic right of all university 
academics to claim research support. 

The government’s strategy, which has 
been contentious in many parts of the re- 
search community, has rwo major thnists. 
The first is to increase its direct involvcmcnt 
in selecting the goals of  publicly funded 
research. A substantial proportion of ARC‘s 
hnd ing  will in fact be devoted to spccificd 
areas of strategic research. 

The second is to increase the involvcmcnt 
o f the  private sector, both directly and i n d -  
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rectly, in supporting and directing thc na- 
tion’s research efforts. Thus, ARC has been 
given explicit responsibility for increasing 
links between industrial companies md uni- 
versity researchers. 

In many ways, the ncv’ directions in 
Australian science policy, with its emphasis 
on the contribution of science to the IIJ- 

tion’s international competitiveness, are lit- 
de difkrent from rhosc being introduced in 
other industrialized nations. Several factors, 
however, distinguish the problems faced by 
Australia as it tries to modernize its research 
base. For example, the rclati\,c prosperin. 
generated by exports of primary pi-oduits i n  

the recent past has sheltcrcii Australim r c  
search institutions from the t\’pe of prcssurc 
for structural change that rhosc in  othcr 
industrialized mtioiis-in pxticular I<ritain, 
which provided the origin.11 niodcls for 
much of Australia’s research system-have 
experienced. 

A relatively weak tradition of centralized 
goveriiment direction o\w all arcas of social 
activity also sets Australia apart from many 
other countries. This I-esults partly from the 
fact that Australia has a federal system in 
which individual statcs tend t o  play a more 
important role in setting pol~cy than the!, do 
in, for example, the United States, and the 
power of central policy-lnAkcrs is corrc- 
spondingly less. 

Finally, much of the tcchnolog?. trans- 
ferred into Australia-and thus the RPrD on 
which the country’s technology is based- 
remains under the control of foreign (pri- 
marily U.S.-based) transnational corpora- 
tions. This is one of the main reasons for the 
low expenditure on industrial K&D in Aus- 
tralia itself, over half of which is carried out 
by foreign corporations. 

These three barriers have become the 
principal targets of  die government’s cffoirs 
to achieve a major break with past tradi- 
tions. So far, the most heavily affected orga- 
nization has been CSIRO, still the most 
broadly based go\~ernnient research institu- 
tion in any industrialized country, with a 
research staff of 7500 and responsibilities for 
basic and applied research In fields ranging 
from agriculture to clcctronics. 

John Dawkins. Minister of Employment, 
Education and Training; and an architect of 
the new research stratgy. 

CSIRO has now seen its $315 million 
annual budget cut by 3% and has been given 
instructions to reorganize its research along 
eight preselected lines of  strategic research. 
The council’s new chairman, Sir Neville 
Wrari, a lawyer who until recently was the 
Premier of New South Wales, has promised 
that “there will be a tighter monitoring of 
research to niasiniize its economic o r  social 
value to the Australian community.” 

For the first time in the 61-year history of 
CSIRO, priority areas are being identified 
and some fields of research are being explic- 
itly dropped. “A small nation like Australia 
must be selective in R&D areas,” says 
CSIRO chief exccutive Keith Boardman. 
“We need to focus more sharply on certain 
programs and devote sufficient resources to 
make them worthwhile; in other words, we 
should be attempting to pick winners.” 

Similar changes in the funding of univer- 
sity research will, the government hopes, 
result from the creation of ARC. Research 
awards \vert made by ARC’s predecessor, 
the Australian Kesearch Grants Scheme, 
solely on  the basis of  academic merit; the 
new ARC will be expected to allocate its 
research money with a view to the potential 
contribution o f  the research to the nation’s 
economic base, and some of its funding will 
be explicitly earmarked for this purpose. 

Grcatcr direction of university research is 
also expected to result from a new system for 
fiinding universities, part of what one vice- 
chancellor describes as an “agonizing reap- 
praisal” of the whole higher education sys- 
tem. Until now, universities have received 
their government support (including an al- 
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growers are spending on insecticides, and 
then they’ll come in just below that figure.” 

The reason that the cost of pheromone for 
grape berry moth is still an academic ques- 
tion is because the Cornell group has had 
difficulty obtaining an “Experimental Use 
Permit? from the government, the first and 
largest hurdle on  the road to getting full 
registration for a pheromone product from 
EPA. Particularly galling to individual in- 
vestigators and the small companies they 
often collaborate with is the fact that it is 
almost as cumbersome to obtain an experi- 
mental use permit as it is to register thc 
pheromone with EPA as a pesticide. And 
chasing a permit can be a lengthy and 
expensive process. “Mind-boggling burcau- 
cratic mumbo jumbo,” according to one 
entomologist. Unless a researcher can justify 
waiving much of  the data, tlie EPA requires 
detailed inforination on  die pheronionc’s 
toxicology, residue chemistry, possible es- 
posure to humans and the environment. and 
ecological etfects. 

If the pheromone is going to be ~iscd or1 
food crops, the researcher must prove chat 
the pheromone has a limited toxicity and no 
adverse eKects on humans. Without such a 
“temporary tolerance” permit, the crops 
must be destroyed. In Geneva, Roelofs and 
his colleagues have been destroying grapes 
for years. “At $1000 per acre for grapes, you 
can very clearly see why we haven’t d o n e  
tests on 80 acres,” says Dcnnehy. “It’s cra- 
zy,” adds Roelofs. “We’re destroying grapes 
that were protected by a coinplctely natiiral 
nontoxic substance made by moths.” 

Charles O’Connor, a Washington 11.C 
attorney who consults for the phcromonc 
industry, estimates that obtaining an espcri- 
mental use permit can take as long as a year 
and as much as S300,OOO. “The ilpfkoiit  
costs of data generation are prohibiti\.c,” 
says O’Cxiinor. And the time factor is crm 
cial. Sonic nioths, for example, arc on tlic 
wing for only a few nights a year. I f  re- 
searchers miss the reproductive \vindo\\,, 
they must wait another year to run the 
experiment. 

In its defense, thc EPA says that it wai\.es 
much of the information. “The data require- 
ments are really quite minimal,” says Hcr- 
bert Harrison, chief of  insecticides and ro- 
denticides for EPA. Unfortunately, though, 
it is difficult for researchers to know what 
will or will not be waived until they actually 
submit their applications for pcrmits. “It’s J 

crap shoot,” says one entomologist currcntl!~ 
in die regulatory loop. Researchers likc Roc- 
lofs would like to see EPA grant “class 
action” registration for all related plicro- 
mones. He would also like to scc data 
requirements slimmed down, es~>ccially for 
experimental use permits for researchers. 
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Harrison says that “at some point we may 
give pheromones broad exemption. But it’s 
dangerous to do  that. We may eventually 
find one that‘s toxic. If \vc don’t get any 
scientific information, u~ might never 
kn0W.” 

Even without go\wnnicnt regulations, 
pheromones may prow to be almost too 
benign for heavy-handed agriculturc. Grow- 
ers, for instance, like to see dead bugs. “It’s 
tough to get farmers off the pesticide tread- 
mill,” says Jack Jenkins of Scent? Iiicorpo- 
rated of Buckeye, Arizona. The big chcniicnl 
companies like to sell pesticides that have 

broad applications. “We all know how to 
replace an old chemical with a new chemical, 
but not ho\v to replace an old chcmical with 
a pheromone,” says Kurt Nabholz of  San- 
doz in Basel, Switzerland. 

Yet in a world where insects are becoming 
increasingly resistant to traditional pesti- 
cides, the enviro~mient increasingly bur- 
dened by the toxic load, and the public more 
concerned about such things as contaminat- 
ed ground water, pheromones, however im- 
perfect, appear to hair  a role to play. Says 
R i d p a y :  “It finally looks like pheromones 
are here to stay.” WILLIAM BOOTH 

Details of 1957 British Nuclear Accident 
Withheld to Avoid Endangering U.S. Ties 

British Prime iMinistcr H.irold h~lacmillan 
withheld publication of details of the 
world’s first major nuclear accident, a fire in 
1957 at a plutonium separ,~ion facility, in 
order to encourage the United States to 
continue to share its iiuc1c.u secrets \vitli 
Britain, according to  Cabinet papers re- 
leased in London last w w k .  

Thc fire took place a t  a plant at Wind- 
scale, on Britain’s I ioKh\Vcst corn, in a gas- 
cooled reactor used to ptociuce thc hiel for 
nuclear weapons. Over 20,000 curies of 
iodine were released into thc atmosphere. In 
comparison, only 30 curies csc~ped during 
the nuclear accident a t  Thrcc  Mile Islaiid. 

A dctailed inquiry into the accident rc- 
vealed that the fire, whicli burned for a 
considerable period of timc bctbrc it \vas 
detected, \vas the result both o f  major dc- 
sign faults and lack of experience among 
technical staf. 

However, \\rlicn thc report \vas presented 
to Macniillan, thc Consen~.itn.c Prime Min- 
ister, he instructed t h a t  key passages he 
deleted prior to  its publication-e\-cn 
though it was genctall!~ .icccptcd that there 
were 110 military secrets mvol\~ed. The rc- 
port has now been published under the 
ruling that government documents in Brit- 
ain can be made available after an interval ot 
30 years, unless defense seci-ets are invol\,cd. 

“When the report \\‘as done, we in the 
authorit).--with the agreement of tlie Minis- 
try of Defense-agreed that there ~vould not 
be any real security objections to publishing 
it, and j4.e reconimendcd to the PM ]Prime 
Ministcr] tliat it should be published,” Lord 
Plowden, then the chairmln o f  the Atomic 
Energy Authoriqr, said i n  an interview last 
Aveek with the British Broxicasting Corpo- 
ration. “I went to see the Prime Minister, 
who said he felt that to  puhlish the report in 
fiill would strengthen tlir hands of those 

opposed to a liberalization of the Macma- 
hon Act in the U.S., who would claim that 
the British did not hold on to information 
but publish it so that people can calculate 
things from it,” said Plon.den. “This was an 
entirely political judgment; Macniillan felt 
we should m o d i 5  the publication, and this 
was done.” 

Plowden said that the accident had “all 
the hallmarks of  an industry in a hurry” but 
added that one should not judge what hap- 
pened 30 years ago in the light of what we 
know now. 

“Atomic energy was a complctcly nc\v 
industry. Wc were under pressure, firstl!. to 
get weapons made as quickly as possible 
because of the fear that there might be an 
invasion from Russia. Also we wanted to be 
on equality with die U.S. as one of  the 
countries that did have atomic weapons. 
And there was also great pressure put on the 
atomic energy authority to develop a nuclear 
power program. With hiiidsight one would 
probably have gone more slowly.” 

John Cunninghani, a member of  Parlia- 
ment whose constituency includes the 
Windscale plant (recently rcdcveloped under 
the name of the Sellafield reprocessing 
plant), said it remained important to ensure 
that no information had been withheld 
about the accident. “One of the most impor- 
tant lessons of the publication of  this infor- 
mation is tha t  it ndl give a major and much- 
needed boost to the campaign for a Free- 
doni of  Information Act in  Britain,” lie said. 

Ironically, some British scientists argue 
that the Windscale fire could have been 
prevented if the United States had earlier 
been prepared to share more of its informa- 
tion with Britain about the behavior of  
nuclear fuels, and not held back from shar- 
ing this information for reasons of national 
security. m DAVID DICKSON 
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