
Rocky Road for Federal Research Inc. 
Congress sparked a revolution in technology transfer with laws that allow companies 

to work more closely with federal labs. So why is industry so unhappy? 

I n  a series of laws passed during the 1980s, CRADAs that has made companies increas- 
Congress laid the foundation for a revolution ingly critical of the flaws in the system. 
in technology transfer. Lawmakers created a Business executives and lawyers have 
way for federal laboratories to work collab- tried lobbying, legal pressure, and public ex- 
orativelv with industrv. with the aim of turn- coriation in an attemDt to coax a better fit , . 
ing the government's multibillion-dollar re- with industry's needs. Some of it has suc- 
search investment into commercial ~roducts. ceeded: This summer DOE announced a se- 
The mechanism for that transfer of technol- ries of planned reforms, and the Department 
ogy was called a Cooperative Research and of Commerce, which houses NIST, has con- 
Development Agreement, or CRADA. vened an interagency task force to improve 

The agreements, between companies and the CRADA process. But in many other in- 
federal agencies, require both parties 
to invest roughly equal amounts in col- 
laborative research. In return, the 
company receives first rights to intel- 
lectual property developed as a result 
of the collaboration and the researcher 
gains access to industrial technology 
and resources. Hundreds of CRADAs 
have been signed since the process was 
created in the late 1980s, and the first 
~roducts are alreadv nearing the mar- - 
ket place. But the road to commercial- 
ization has been rocky, and many po- 
tential collaborators are now backing 
away, discouraged by stifling bureau- Time and talent. The prevalence of CRADAs, and the time 
cracy, delays, concerns about access, takes to sign them, varies greatly among federal agencies. 

DOE's national labs, prompting "a food fight 
over which of them was going to get in on 
this." savs Marczewski. Eventuallv. he re- , , , . 
counts, "it was down to five national labs, 
three cut-throat competitors, and one feder- 
al agency." Then the DOE contractors that 
manage the labs-AT&T, Martin Marietta, 
and the University of California-decided 
that they also needed to approve the deal. In 
the end, the CRADA required 15 separate 
agreements, one for each party. "It took 18 

months," the exasperated GM official 
says. "It was a real bear." 

Although the clean-car pact may 
have brought together an unusual 
combination of Dartners, it reflects 

and limits on pricing. 
The National Institutes of Health (NIH) 

was one of the first agencies to take the 
plunge, but its early successes have been 
blunted by a drug-pricing clause in the NIH 
CRADA that has left the pharmaceutical 
industry in a panic and caused several major 
drug companies to foreswear new CRADAs. 
The Department of Energy (DOE) saw 
CRADAs as a way to develop a peace-time 
mission for its national laboratories. but the 

stances, the pitfalls of the CRADA process 
have simply left companies sputtering about 
lost potential. 

Richard Marczewski of General Motors 
has overseen the signing of the largest single 
collection of CRADAs in the nation, but 
he's no fan of the process. Although the com- 
pany's 40 deals have given it exclusive access 
to millions of dollars' worth of federal re- 
search. mostlv at DOE labs. Marczewski is 

transition has been slowed by red ;ape and still fuming a; the contortions he had to go 
controversial funding restrictions. Corpo- through to get them. "The CRADA process 
rate researchers complain that the National at DOE sucks," he begins, before launching 
Aeronautics and S ~ a c e  Administration into the first of his manv horror stories from 
(NASA) is stuck in an earlier era, when spin- 
offs were the  referred mode of o~eration. 
and say the agency has yet to embrace true 
collaboration with industry. Only the Na- 
tional Institute of Standards and Technol- 
ogy (NIST), created to work with the private 
sector, appears to be doing what Congress 
intended. 

CRADAs are popular with industry: in 
just 3 years, DOE has approved more than 
500 CRADAs. and it now turns awav dozens 
of proposals each month from companies ea- 
ger to stake a claim on government research 
projects. Indeed, it is the vast potential of 

the front lines of the tedh-transfer wars. His 
opponent has been, at various times, govern- 
ment bureaucrats, federal contractors, law- 
yers, and his competitors in the auto industry. 

One battle he's just won was the "Clean 
Car" CRADA that President Clinton signed 
with executives from the Bie Three U.S. u 

automakers in a much-publicized Rose Gar- 
den ceremonv last month (Science, 8 Octo- 
ber, p. 172). Negotiations among the auto- 
makers began in January 1992 after DOE 
rejected GM's original proposal for a single- 
company CRADA. Once the bitter rivals 
agreed to work together, they approached 

many of the problems companies en- 
counter when pursuing CRADAs 
with a large research agency. As inter- 
views with dozens of industry and gov- 
ernment officials reveal, the CRADA 
revolution has not been the bloodless 
affair portrayed in the self-congratula- 
tory press releases from the various fed- 
eral laboratories. Promising deals have - 

it fallen apart as scientists waited years 
for lawvers and bureaucrats to negoti- 
ate the ierms of the research collabora- 

tions. Controversial clauses in the agree- 
ments that prohibit transferring technology 
to foreign manufacturing plants, absolve the 
government of product liability, and open 
the door to federal-regulated drug pricing 
have frightened off many other potential 
collaborators. And industry rivalries con- 
tinue to threaten the process as companies 
complain that CRADA deals are effectively 
subsidizing their competitors with govem- 
ment funds. 

A department under fire 
DOE tends to attract most of the com- 
plaints, mostly because it has the largest num- 
ber of researchers (about 27,000 scientists 
and engineers) and because it has been most 
aggressive in seeking collaborations. The 
impetus is the need for its four large national 
defense labs-Los Alamos, Lawrence Liver- 
more, Sandia, and Oak Ridge-to find new 
roles in a post-cold war era. One unique fea- 
ture of DOE's CRADAs is that they are 
funded from a special pot of money rather 
than out of normal research and develop- 
ment budgets, as is the case at other agencies. 
DOE argues that the additional funds give 
DOE scientists an incentive to pursue 
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CRADAs. Unfortunately, the pot is so small 
-$200 million, or just over 3% of DOE'S 
research and development budget-that last 
year the four largest DOE labs had to turn 
away nine of 10 proposals because of insuffi- 
cient funding. 

The separate budget also allows DOE to 
focus attention on the program. With 80% of 
DOE'S CRADA money going to its defense 
labs, the congressional General Accounting 
Office (GAO) believes that a highly visible, 
separately funded CRADA program is part of 
a broader strategy by DOE "to justify contin- 
ued support of the department's weapons 
laboratories." That emphasis on defense labs 
limits the participation of the rest of DOE's 
facilities. For example, a nondefense facility 
such as Brookhaven (New York) National 
Lab has signed only nine CRADAs, just 10% 
of Sandia's total. 

Although some of DOE's problems with 
CRADAs are of its own making, others also 
apply to companies doing business with 
other agencies. One is a liability clause in the 
CRADA contract that requires the indus- 
trial partner to absolve the government of 
any risk should a product developed jointly 
cause harm. Marczewski offers a hypothetical 
example of why this kind of language keeps 
corporate lawyers up at night: "Let's say we 
invent a new kind of fuel injector. The gov- 
ernment decides to [cross-license it to allow 
another manufacturer to] put it in a fighter 
plane. If the fighter blows up, we can be sued. 
We're liable for anything they might use the 
technology for." At least one industry group 
-the Computer Systems Policy Project 
(CSPP)-has managed to remove the liabil- 
ity language from its CRADAs. 

A final concern is that CRADAs pro- 
mote what used to be called "industrial 
policy'-the government's attempt to pick 
so-called winners and losers. This issue re- 
cently arose when several supercomputer 
manufacturers protested a $70 million agree- 
ment in which DOE labs, along with devel- 
oping software for environmental and indus- 
trial uses, would help Cray Research Inc. to 
develop operating systems for its new com- 
vuters. Crav's com~etitors said the CRADA 
amounted to a government subsidy of Cray's 
core business. Althoueh DOE later removed - 
operating systems from the scope of the 
CRADA. the eeneral concern remains. . - 

"A lot of these issues are lawsuits waiting 
to be filed," says Georgia Tech technology 
transfer expert David Roessner. "Some small 
company is going to go to court when a com- 
petitor strikes it rich as a result of a CRADA. 
They'll say they were working on the same 
thine and weren't informed-that thev - ~, 
didn't have 'equal access' to the technology." 
As a result, DOE is moving toward industry- 
wide CRADAs. In March, for example, it 
announced a deal involvine 10 DOE labs and " 
five nonprofit textile research groups. At 

New Agreements Signed 
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CRADA counting. The number of CRADAs at 
an agency can mask problems facing compa- 
nies trying to make a deal. 

least a dozen other consortia, covering tech- 
nologies from batteries to machine tools, 
now have CRADAs with DOE. 

NIH sputters 
Other agencies have their own problems. 
NIH, which was one of the fastest out of the 
blocks (a 1989 Science article was titled 
"NIH, Inc.: The CRADA Boom"), last year 
signed fewer CRADAs than the year before. 
The reason? NIH officials and companies 
blame a "reasonable pricing" clause, unique 
to NIH CRADAs. The clause has its roots 
in the controversy over the pricing of the 
AIDS drug AZT, which was developed by 
Burroughs-Wellcome with NIH's help. 
Seeking to avoid another incident in which 
it was powerless to affect pricing despite 
having collaborated on a drug, NIH's parent 
agency, the Public Health Service, voluntar- 
ily inserted a fair-pricing provision in the 
NIH CRADA. Although it is essentially 
unenforceable as written, several members 
of Congress have focused on it as a potential 
way to compel drug companies to reveal 
what might otherwise be proprietary data on 
cost and pricing. The goal is to lower the 
price of drugs developed under an NIH 
CRADA. 

"The whole issue of industry cooperation 
with government is being subsumed by price 
controls," says Max Hensley, a biotech intel- 
lectual property rights attorney. "People are 
asking, 'If I do a deal with government, is it 
an invitation to Capitol Hill' [to get in- 
volved]!'" As a result, many pharmaceutical 
and biotech companies are reconsidering 
CRADAs, and NIH officials say four of the 
largest-Pfizer, Abbott Laboratories, Merck 
and The Upjohn Co.-have told NIH that 
they plan to forego new CRADAs unless the 
pricing clause is removed. "We're concerned 
about the value of investing in something 
when we don't know what we're going to get 
out of it," says Godfrey Grant of Upjohn, 
which has not signed a new CRADA in more 
than a year. 
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Not all companies can afford to walk 
away from CRADAs, however. James 
Young, vice president for research and de- 
velopment at MedImmune Inc., a Maryland 
biotech startup, says that "we're smaller, and 
we need to get products to market." The 
company was able to delete the drug-pricing 
clause from some of its early CRADAs, he 
adds, but that was before the issue became 
so politically sensitive. 

Other companies complain about delays 
in getting CRADAs approved by NIH. "The 
intent of CRADAs is a great idea," says Fran 
Heller of Celtrix Pharmaceutical Inc., a 
Santa Clara, California, biotech company. 
"But the execution leaves a lot to be desired. 
We have three CRADAs, but we'd probably 
have a lot more if it didn't take so lone to " 
execute." Processing time varies between 
NIH institutes. but a vear is common at 
such large research centers as the National 
Cancer Institute. "When vou've got a bunch - 
of [industry and government] scientists ea- 
ger to work together, to have to wait months 
for CRADA approval tends to put a damper 
on the party," says Michael Rogawski, an 
NIH neuroscientist who has two CRADAs 
and several false starts. Reid Adler, head of 
NIH's technology transfer office, says the 
agency is trying to streamline the review 
process by giving greater signing authority 
to the individual NIH institutes. 

NASA: Lost in space? 
The National Aeronautics and Space Ad- 
ministration (NASA) is not covered by the 
technology transfer laws that permit 
CRADAs. Instead. its collaborative research 
agreements come under the 1958 Space Act, 
and are known as Space Act Agreements. 

NASA is considered by many in industry 
to be one of the least receptive agencies for 
collaborative research, in large part because 
of a tradition of developing technologies in 
relative isolation and then "spinning them 
off' to industry rather than involving indus- 
try from the outset. Says Roessner: "NASA's 
been living under the Space Act for 35 
vears-its whole notion is to find someone 
who will take an off-the-shelf technology. 
They don't feel the same sense of urgency as 
the DOE weapons labs do to collaborate 
with industry." 

One scientist who recently left NASA's 
Goddard Space Flight Center in suburban 
Maryland recalls setting aside 10% of his 
budget several years ago for work with in- 
dustry. NASA budget officials deleted the 
set-aside, however, telling him that "it 
wasn't essential." Todav. Goddard. with 

r ,  

2000 scientists and engineers, has only two 
Space Act agreements. 

NASA policy coordinator Tyrone Taylor 
aerees that NASA's culture doesn't encour- - 
age collaborative research, adding that 
"we're struggling to change that." Last year, 



NASA exanlined tts tech-transfer programs 
and concluded that "all too often, NASA 
employees, managers, contractors, and 
grantees don't consider tech transfer to be 
part of their jobs." But that attitude tnay be 
changing: Earlier this year, NASA Adminis- 
trator Daniel Goldin sent a tnetno to all em- 
ployees extolling the ilnportance of tech 
transfer in the agency's mission, and a call 
to refortn the agency's attitude even showed 
up in last month's report by Vice President 
A1 Gore on reinventing government, 

NIST finds the key 
Anlong the top research agencies, only 
NIST appears to have tnanaged to etnbrace 
CRADAs without getting smothered. Its 
budget is just one-fifth of the $1 billion that 
NIH spends on in-house research, but it sup- 
ports inore than twice as many active 
CRADAs. Industry officials attribute thts 
mostly to NIST's mission-its researchers 
have traditionally been focused on  indus- 
trial research issues, and their work tends to 
be alllong the tnost applied in the govern- 
ment. In contrast. "the bulk of NIH research 
is very f~~ndatnental  and not of immediate 
co~n~nercial interest," explains NIH's Adler. 
Although NIST, like the other agencies, still 
has few products o n  the tnarket to show for 
its CRADAs, it is gaining a reputatlon for 
exemplary technology transfer, a perfor- 
mance that has helped it to win a promise 
from President Clinton to tnore than triole 
its budget over the next 4 years. Cotnpantes 
attribute NIST's success to a colnoact bu- 
reaucracy, healthy funding, a culture of ap- 
plied research, and a long history of indus- 
trial collaborations that could easily be con- 
verted to CRADAs. 

Congress initiated the CRADA process 
and it is now starting to respond to the swell- 
ing chorus of complaints. Senators Jay Rock- 
efeller (D-WV) and Dennis DeConcini 
(D-AZ) have just introduced a btll intended 
to reduce tnuch of the delay in negottating 
CRADAs by gtving the industrial partner 
automatic ownership of any technology de- 
veloped, with the governlnent retaining only 
a paid-up license for its own use. In return, 
the corporate partner would etther reitnburse 
the federal lab for its research costs, or pay 
the equivalent of royalties, with the first 
$10,000 going to the government scientists 
themselves. Rockefeller wtll hold a hearing 

'3 

on the bill next week, where tt is expected to 
be endorsed by the Clinton Administration. 
If so, the bill is expected to be folded into 
related legislation now on  a congressional 
fast track, and could become law before the 
end of the year. As other legtslators consider 
additional refortns of evervthing from DOE'S , '3 

budgeting to NASA's bureaucracy, it seems 
that industrv's CRADA colnolaints mav fi- 
nally be having their intendeh effect. 

' 

-Christopher Anderson 

Curriculum Reform: Project 
2061 Offers a Benchmark 
W h a t  should children learn about sctence, 
and when should they learn it? Educators 
have been grappling with those questions 
since the 1980s, when report after report 
concluded that traditional lesson ulans are 
overstuffed with detail, alienate students, 
and often create confusion about the nature 
of science. O n  the basis of those findings, 
teachers and scientists alike decided science 
education needed a drastic overhaul. 

As a result, refortners in all 50 states have 
been busy designing new ways to teach sci- 
ence, u~t th several independent national proj- 
ects and dozens of state efforts progressing 
simultaneously. The latest product is from 
Project 2061, sponsored by the Alnerican 
Association for the Advancelnent of Sci- 
ence (publisher of Science). O n  29 October, 
the project is slated to release a lnajor report 
called Benchmarks for Scientific Literacy, 
which offers detailed recotntnendations for 
the concepts students in each grade from K 
through 12 need to know. "It's a step toward 
recasting how we all think about the nature 
of science literacy. It protnotes the notion 
that all children can understand how sctence 
operates, and how it connects to real life," 
says F. Jatnes Rutherford, who directs the 
project. 

The  recotntnendations of Proiect 2061 
share cotntnon ground with those froln the 

other lnajor players in the science education 
reform, including the National Science 
Teachers Association (NSTA) and the Na- 
tional Research Council (NRC) ,  as well as 
a chorus of states now redotng their sci- 
ence frameworks. Most of these efforts advo- 
cate fewer facts, Inore concepts, and gtving 
students concrete, hands-on experiences 
(Science, 7 Decetnber 1990, p. 1327). Drafts 
of each reform are constantly circlating 
throughout the community, so that "We're 
all part of the salne conversation," says Eliza- 
beth Stage, who has just left the NRC's edu- 
cation project to co-direct a new multi-state 
effort on  new ways of testing students, called 
the New Standards Project: 

But not everything IS sweet harmony in 
this field. There are key points of difference 
among the players, such as whether science 
lessons should be taught in a truly interdisci- 
plinary fashion, and u ~ h e n  to introduce cer- 
tain tough concepts. The  NRC, which is part 
of the National Acadelny of Sciences, is 
charged with identifytng some order in the 
babel of reforms and creating national stan- 
dards in curriculum, teaching, and assessment; 
a first draft is due earl? next year. But the 
acadelny is relatively new to K through 12 
education, and sotne grumble that the inde- 
pendent projects should take the lead. "We've 
been doing thts for 8 years," says Andrew 

Standards for 
School 
Mathematics 
1986 

National 
Science 
Education 
Standards 
1991 

New 
Standards 
Project 
I991 

Project 
2061 
1985 

Scope, 
Sequence and 
Coordination 
1989 

National Council of 
Teachers of Mathematics 

National Research 
Council 

Learning, Research and 
Development Center; 
Natl. Center on Education 
and the Economy 

Amer. Assoc. for the 
Advancement of Science 

Natl. Science Teachers 
Assoc. 

National standards in math 
curricula, teaching 
and testing, K-12 

National standards in 
natural science curricula, 
teaching, and assessment, 
K-12 

New ways to assess 
students' science 
achievement K-12 

Comprehensive, systemic 
reform K-12, including cur- 
ricula goals in natural, 
social sciences, 
math and technology 

Revised curriculum, 
sequence of instruction 
in natural sciences, 
arades 6-1 2 

Curriculum and 
Evaluation 
Standards, 1989; 
Professional 
Standards 1991 

Draft samplers 
circulating; 
complete draft 
due in early1 994 

Science exams to 
be available in 
1995-96. 

Science for All 
Americans, 1989 
rev.1993; Bench- 
marks for Science 
Literacy 1993. 

Content Core 
revised ed. 1993 
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