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Kupichnikov, 53, has experienced the rise 
and fall of Russia's scientific community 
firsthand. He graduated in 1969 from the 
prestigious Moscow Institute of Physics and 
Technology, specializing in molecular bio- 
physics. From there he landed a research po- 
sition at the Engelhardt Institute of Molecular 
Biology, where he pioneered techniques for 
making artificial proteins, racking up more 
than 200 publications. His research has been 
"highly appreciated and recognized by the 
scientific community," says Alfimov. Today, 
Kupichnikov heads the institute's protein en- 
gineering group, where he still puts in regular 
appearances. "When I come to my laborato- 
ry, it's a kind of relaxation for me," he says. 

Conducting research provides a respite 
from Russia's government offices, where 
Kupichnikov has labored for the last 9 years. 
He spent 4 years as a division chief in the sci- 
ence ministry before becoming director in 
1993 of the government's Department of Sci- 
ence, High Technologies, Education, and 
Culture-a position similar to that held by 
Neal Lane, President Clinton's science advis- 
er. Known as an intelligent and soft-spoken 
administrator, Kupichnikov forged a strong 
ally in former Science Minister Vladimir 
Bulgak, now a deputy to Prime Minister 
Evgeny Primakov. For 2 years Bulgak talked 
up plans for commercializing Russian re- 
search and closing some of the Russian 
Academy of Sciences' roughly 350 institutes, 
where much of the best research is done, but 
he failed to deliver on the promised reforms 
(Science, 14 November 1997, p. 1220). 

Like Bulgak, Kupichnikov says he hopes 
to "target funding for research priorities" and 
"increase the competitiveness of Russian sci- 
entists on the world market." He rattles off a 
list of areas that he says merit special atten- 
tion: molecular biology, genetic engineering, 
physics, new materials, telecommunications, 
and information technology. "Not a single 
country in the world can carry out research in 
all disciplines," he says. Targeting research in 
this way, he acknowledges, would require re- 
structuring the academy. 

The question is whether Kirpichnikov 
can do any better than Bulgak in shaking up 
a research system deeply rooted in the Sovi- 
et era, when there was little competition for 
funding. Institutes still receive budgets de- 
termined primarily by the size of their staffs, 
and the science minister has no authority 
over how the academy spends its money. 
Kirpichnikov, for now, declines to reveal 
how his ministry might steer more money to 
labs in strategic areas. And when he does 
show his hand, he is sure to provoke a back- 
lash from scientists clinging to tenuous ca- 
reers. "The very mention of reforms irritates 
impoverished scientists," says Leo Borkin, 

Kupichnikov also faces a tough challenge 
in trying to stem the loss of Russian innova- 
tions overseas. The brain drain of the early 
1990s may be over, but for "any scientist who 
remains here in Moscow, his intellectual prop 
erty may drain to the West," Kirpichnikov 
says, referring to dozens of contracts inked 
between Russian researchers and fm such 
as Microsoft and Motorola, as well as inven- 
tions for which institutes lack funds to seek 
patents. "We don't have much experience 
with protection of intellectual property. This 
womes me a lot." The ministry is exploring 
ways to safeguard Russian inventions without 
harming the ability of scientists or institutes to 
cut deals with foreign firms, and they will 
seek ideas at next week's meeting in Moscow. 

One recent thrust Kupichnikov says he's 
planning to continue is a ministry program 
called Integration, which spent $32 million 
this year priming collaboration between re- 
searchers at the academy institutes, where the 
best science often takes place, and professors 
and students at universities. Loosely coordi- 
nated with a similar initiative run by the Edu- 
cation Ministry and Western foundations 

(Science, 29 May, p. 1336), Integration is ex- 
pected to remain a priority next year, with an 
undetermined amount of new funds set aside 
for equipment for future joint academic- 
university labs, called Centers of Excellence. 
"This is a very acute issue," Kirpichnikov 
says. "Most equipment is out of date." 

Reform-minded scientists welcome such 
moves, but they argue that the prospects for 
Russian science are now so dire that radical 
surgery is needed. "It's terrible," says 
Strakhov. "Instead of reading scientific liter- 
ature and discussing problems, scientists 
must spend their time selling cigarettes or 
tending gardens. They're losing their profes- 
sional level." The time has come, he says, to 
fire mediocre scientists and close lame insti- 
tutes. "The government is avoiding con- 
fronting this inevitable question. They are 
afraid of the responsibility." With the gaunt- 
let thrown down, Russian scientists are wait- 
ing to see if Kupichnikov, unlike his prede- 
cessors, will pick it up. Over the next few 
months, those precious few hours Kirpich- 
nikov spends his lab are likely to seem 
more and more appealing. -RKHARD STONE 

New DOE Research Program 
To Boost Sagging industry 

A $19 million competitive grants program aims at developing new 
technologies and reinvigorating the nuclear science community 

When nuclear engineers from academia and 
industry gathered last month in Washington, 
D.C., for an annual conclave, they heard an 
old refrain: The prospects for building a nu- 
clear power plant in the United States any- 
time in the foreseeable future are bleak. 
Panelists noted that no new U.S. plants have 
been ordered since 1978, and many others 
have been shuttered because of cost and 
safety concerns. And there was consensus 
that an increasingly competitive power mar- 
ket may soon snuff out more of the nation's 

109 aging plants. But, amid the gloomy pre- 
dictions, researchers heard one note of opti- 
mism: Officials at the U.S. Department of 
Energy (DOE) had breathed fresh life into 
the government's moribund nuclear research 
program with the creation of a Nuclear En- 
ergy Research Initiative (NERI). 

Supporters say the $19 million initiative is 
a desperately needed first step toward fundug 
studies that may not pay off for decades. DOE 
undersecretary Ernest Moniz hopes the pro- 
gram, which has six focus areas (see box), 
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will eventually lead to technologies that pre- 
vent nuclear weapons proliferation and fonn 
the basis for cheaper, safer reactors that gener- 
ate less waste. NERI proponents also argue 
that the funding is essential to preserve the na- 
tion's nuclear science community, which has 
seen its numbers and funding dwindle in re- 
cent years. 'There's no question that NERI is 
a big shot in the arm-we've been virtually 
without funding for years," says Barclay 
Jones, a nuclear engineer at the University of 
Illinois, Urbana-Champaign. Indeed, cash- 
starved marchers have nxqxmded enthusias- 
tically: This week, DOE officials began sort- 
ing through more than 500 prelnmnary pro- 
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The new initiative comes with one string 
attached, however. Lawmakers and the 
White House insisted that DOE conduct a 
peer-reviewed competition open to both 
DOE scientists and their colleagues in 
academia and industry. In the past, DOE 
nuclear program officers had doled out 
money to selected researchers, often at the 
department's own extensive network of lab- 
oratories, with minimal external review. 
"We need strong, competitive proposals to 
revitalize the nuclear option," Moniz told 
more than 100 researchers who gathered in 
Washington in April to help design the ini- 
tiative. NERI, he said, would focus on 1 

posals seeking slices of the NERI pie. 
Critics, however, charge that NERI 

represents a handout to a mature in- 
dustry that can afford its own re- 
search. 'These corporate pro- 
grams waste taxpayer dollars on a 
crumbling industry," says Auke Piers- 
ma of Public Citizen's Critical Mass 
Energy project, a Washington, D.C.- 
based advocacy group. 

The impetus for NERI was an im- 
balance in DOE'S research portfolio 
that followed the 1985 cancellation of 
the $7 billion Clinch River Breeder 
Reactor in Tennessee and other nuclear 
projects (see graph). That trend culmi- 
nated last year in the zeroing out of 
DOES primary nuclear re-h bud- vanced nuclear fuels, such as "ultrahigh burnup" 
get, while the department's solar ener- fuels that generate less waste. 
gy research program received $79 mil- 
lion and $362 million was allocated for 
oil, gas, and coal studies. In a Novem- 
ber 1997 report (neri.ne.doe.gov/ 
info.html), the President's Committee 
of Advisors on Science and Technology "finding the best ideas, irrespective of 
@'CAST) warned that those spending deci- where they originate." 
sions threatened to rule out a U.S. atomic The new approach appears to be paying 
resurgence at a time when concerns about off, says NERI manager John Herczeg, not- 
global warming could revive interest in nu- ing that his ofice received 524 preproposals 
clear energy. Because nuclear plants produce earlier this month. They presented "a whole 
virtually no carbon dioxide, they offer an at- raft of ideas that we might never have 
tractive alternative to some policy-makers dreamt of here in DOE," he says, from self- 
searching for ways to limit &n emissions repairing ceramics for coating nuclear fuel 
over the next century. pellets to innovative control systems. 

Such concerns led PCAST to conclude "There's a tremendous pent-up demand and 
that "fiiion belongs in the R&D portfolio." untapped creativity out there," says nuclear 
The panel mommended that Congress mive engineer William Kastenberg of the Univer- 
DOES nuclear program, starting at $50 mil- sity of California, Berkeley. 
lion in 1999 and reachmg an annual steady That popularity may complicate the peer- 
state of $100 million by 2003. The Clinton review process, however, as many potential 
Admirustration, however, rqmted just $24 reviewers are also applicants. To solve the 
million, and Congress coughed up $19 mil- problem, DOE is planning to pile the work 
lion. The appropriation, say congressional onto fewer reviewem. And in a novel twist, 
aides, reflected the ambivalence of some em- reviewers who are not government employees 
nomically conservative lawmakers who saw will get a small monetary raYard for their la- 
the program as an u n n v  handout. But bor: $1200 to evaluate nine proposals. 
support from Senator Peter Domenici Herczeg expects to receive some 300 pro- 
(R-NM) and Representative Joseph Knollen- posals by the 29 January deadline, with re- 
berg @-MI) eventually helped secure enough quests ranging from $100,000 to $1 million 
fimds to get the program rolling. a year for 3 years. The DOE aunouncement 

encourages collaborations among sectors, 
and would-be applicants say they recognize 
the advantages of working together. &'What 
seems to be emerging is that labs are scram- 
bling to find university partners," says nucle- 
ar engineer Gilbert Emmert of the University 
of Wisconsin, Madison, who reports that col- 
leagues in his department were approached 
by several DOE labs. Similarly, Kastenberg 
says he's been courted "by at least four dif- 

ferent labs. . . . They know - \ partnering enhances their 
chance of getting mon- 

ey." He eventually 
hooked up with all 
four on two propos- 
als, including one 

that included three 
'DO~labs,twouniversi- 

ir part, many universities 
that NERI funds will help 

decline of nuclear science depart- 
ments. Nationally, undergraduate en- 
rollment in nuclear engineering and 
related programs has declined by an 
"alarming" 10% per year in the 
1990s, according to the PCAST re- 
port, while the number of graduate 
programs in the field has fallen by 
30%, to 35, since 1975. "Formerly 
strong university groups are becom- 
ing subcritical in size," the PCAST 

How far NERI can go in rebuild- 
ingacademicprogramswillbeupto 
Congress, which will set annual fund- 
ing levels for the program. Moniz 

said recently that DOE plans to ask for a 
boost in its 2000 budget request, to be sub- 
mitted to Congress in January. And re- 
searchers hope that the outpouring of pro- 
posals this year will convince l e e r s  to 
Pump up the Program. 

NERI's advocates are also braced for an- 
other round of attacks by opponents, both 
antinuclear campaigners and economic con- 
servatives. During this year's budget battles, 
for instance, Public Citizen suggested that 
NERI stood for "Nuclear Expenditures to 
Replace the Insolvency.~' The group accused 
the program of focusing on "increasing in- 
dustry profits by reducing the cost of fuel, 
bandaging aging reactors, and planning fu- 
ture reactor designs." 

But Herczeg says that criticism is off the 
mark. It's unlikely industry will see any 
short-term benefits fiom NERI spending, he 
says. "This has to be long-term R&D that 
may not pay off for a minimum of 10 years 
and preferably 20 years," he says. 'We don't 
want any technology that is off the shelf. If [a 
project] doesn't produce new knowledge, 
we're not intemtd" -DAVID MALM 
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