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Superconductivity Drive
Sparks New Policy Debates

Keyneed iscoordinated federal government program

involving universities and business, together with a policy that integrates

government/industrial research relations with Japan

Wil Lepkowski, C&EN Washington

Superconductivity by now is a term familiar to any
one who reads the daily newspapers or watches the
evening news. The discovery of ceramic copper oxide
materials that can conduct electricity without resis
tance at temperatures within or above that of liquid
nitrogen has touched off unprecedented excitement
in the scientific and technological communities, and
an extraordinary amount of "hype" in the Reagan
Administration.

What has also been touched off is an apparently
new focus for debate about U.S. technology policy.
The debate consists of two related parts. One is an
attempted harnessing of government, industry, and
universities into a single big effort to exploit a major
breakthrough. The other is to throw a challenge to the
country's top technological and economic competitor,
Japan. Superconductivity is the symbol around which
the U.s. aims to prove it can "compete" in global high

technology. Naturally, not everyone sees the picture
the same way.

In late July, the White House Office of Science &
Technology Policy with the Department of Energy
sponsored a two-day meeting on commercial applica
tions in the field (C&EN, Aug. 3, page 4). President
Reagan spoke and announced an 11-point federal
initiative. About 1100 attended.

At the meeting, organized by Reagan's science ad
viser William R. Graham, Energy Secretary John S.
Herrington sounded the tone of urgency. "The race to
commercialize superconductivity is on," he said. "And
the economic prizes await the nation that first dis
covers a viable, marketable technology. We will face
unprecedented international competition. Although
we have the jump on our competitors in basic re
search, we must marshall all our resources and tap our
ingenuity to the fullest to compete effectively in the
marketplace."

Herrington was aiming his rhetoric mostly at Japan.
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Schmitt (left): no lite or death situation. Merrifield: wasting research structure
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A later speech by U'S, Trade Rep
resentative Clayton Yeutter also
was directed at Japanese compe
tition. Even National Academy
of Sciences president Frank Press,
known for his measured prose,
was drawn into the all-or-nothing
rhetoric. Herrington quoted Press
as saying, "Superconductivity has
become the test case of whether
the U.S. has a technological
future."

Rudy Pariser, director of ad
vanced materials science at Du

. Pont's Central Research Labora
tories, attended the conference
and recalls, "I personally was put
off by the day-after-Pearl-Harbor
mood of the meeting on the part
of the politicians there."

Individual voices are counsel
ing a balanced view. Says Donna Fitzpatrick, assistant
secretary of Energy for conservation and renewable
energy, "Some people [might be led to believe] we
have a near monopoly [in superconductivity] but I
don't think it's the way the world works anymore."
Adds Roland Schmitt, General Electric's corporate vice
president for science and technology, "I would not
like to see this superconductivity situation character
ized asa life or death situation. I would suspect there
will be lots of deals struck between u.s. and Japanese
companies."

Meanwhile, government agencies, heeding Presi
dent Reagan's mandate, are gearing up for expanded
work. About $55 million is currently being spent,
much of it in funds redeployed from other programs.
More is expected to be asked for in Congress next
year. The Pentagon alone is slated to receive $150
million over the next three years.

The immediate goal of superconductivity research
is disarmingly straightforward. What's involved is noth
ing more than developing a piece of ceramic copper
oxide wire and a strip of film based on something
nature, not any scientist, has produced. In a sense, it is
up to science to improve on nature's provision. The
wire would be used for coil in magnets, the film for
electronic circuits. DOE is taking the lead in funding
the former, the Department of Defense the latter. The
National Science Foundation and the National Bureau
of Standards will be working on the fundamental
science and the basic engineering.

There are many, however, especially in DOD, who
feel that the time to push applications is right away,
anticipating the emergence of test materials a few
months hence.

Much of DOD's work will be concentrated in the
Defense Advanced Research Projects Agency (DARPA).
"We have decided to concentrate our efforts to devel
op as quickly as possible an industrial technology
base for the processing, fabrication, and manufactur
ing of these new superconducting ceramics," says Craig
I. Fields, deputy director for research at DARPA. "We

expect to develop small-scale pilot production lines,
or 'boutique' factories, as we did with gallium arse
nide. We hope to see some concept demonstrations in
three or four years. We are relying on other organiza
tions to do the work to establish a solid intellectual
basis for understanding the properties of the new
materials. We feel this is a situation where engineer
ing must parallel or even precede science."

There are those, however, who believe the Admin
istration should have used the conference to make a
case for strengthening the country's scientific base.

William O. Baker, former president of Bell Labora
tories and a long time insider in national science
policy issues, is one who believes so. "The way the
government has gone about establishing a supercon
ductivity policy has been backward," he says. "We
don't need commercial razzle dazzle when the funda
mentals are a mystery. It was naive to assume that
science would automatically be pulled along or that it
already existed. We have a severe knowledge defi
ciency in this country. The lack of scientific and tech
nologicalliteracy is going to hurt us. The universities
need additional wisdom. We need to have more scien
tists. That's what the emphasis should have been on."

Baker also believes the conference should have
tweaked chemistry for its lack of imagination and its
failure to be more interdisciplinary. "The chemistry
departments have been reluctant to do much work in
solid state science," he says. "Chemistry, metallurgy,
and physics are still backward with regard to collabo
rative research. It's a challenge to theoretical chemis
try and the universities are just not with it."

The Baker argument forms the nub of the technical
debate. It is U.S. science that is in crisis, he argues,
and the superconductivity campaign diverts the coun
try from a more fundamental science policy agenda
buildirig a more solid foundation by attracting young
people to science in the volume Japan and West Ger- .
many do. Yet, even a Baker ally in criticizing Admin
istrationhype over superconductivity thinks applica
tions should be given strong emphasis. He is Rustum
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Argonnegets major role in national supe;rconductivity effort

Roy, materials scientist at Pennsylvania State Uni
versity.

"The science will happen in any case," Roy con
tends. "Remember, we are talking about materials
nature already has made. I would fund the people
with ideas on bringing the product to applications.
They will adapt as the ideas come along."

The government. is hoping that many ideas will
come out of the federal laboratories, mainly DOE's big
national laboratories, such as Argonne, Lawrence Berke
ley, and Brookhaven. The national laboratories at
present have a total superconductivity budget of around
$11 million. But the keys to their potential are their
resources and equipment, and some provisions of the
Technology Transfer Act passed last year. That act
allows the labs to collaborate with private industry
and involves transfer of patent rights to companies
provided they try to commercialize the developments.
DOE has great hope that the facilities will payoff for
industry.

One skeptic, however, is GE's Schmitt. He believes
the national laboratories serve small entrepreneurial
firms better than large corporations like GE.

"To work in corporate regimes," says Schmitt, "re
quires. big investments in linkages and communica
tions. We have 600 Ph.D.s in our labs and 1200 techni
cal people at the bench. And those people get 12,000
to 15,000 visits a year from the corporate marketing
side. When I look outside General Electric, I see ade
quate linkage opportunities not with the national lab
oratories but with universities. Right now I don't
have anything in place with the national labs. But I
think the labs working in a mode of spinning off
technology and licensing would be the way to go."

But universities need a revival, too. Says D. Bruce
Merrifield, assistant secretary of Commerce for pro
ductivity, technology, and innovation, "We're doing
$15 billion a year in basic research in universities; 10
times more than any other nation does or can do. I'd
like to see the amount doubled. No one else has [such
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a basic research structure] in place or can replicate it.
And we're largely wasting it.

"The trouble with the universities," he adds, "is
( that they don't know that there is a marketplace. They

have a gold mine in the research they do and they are
only beginning to build the patenting and licensing
structures to take advantage of the knowledge they
are producing."

Merrifield has one initiative he is trying to pro
mote. "We're taking some of our most experienced
industrial people-retired executives, vice presidents
and. technical managers of various corporations-and
offering them to colleges and universities to help the
institutions identify the potential of their research.
These are people on the leading edge of technoiogy
who know what the score is." About $1 million is
available for that activity through the Technology
Transfer Act. In charge of that program is consultant
Lee Rivers, formerly of Allied-Signal Corp. and a
recent visiting fellow at OSTP.

To Penn State's Roy, collaboration is necessary but
he doubts whether NSF in its programs is equipped to
force such collaboration. NSF, he says, is still too
wedded to the disciplines, despite the emergence of
its engineering research centers in the universities.
"It must force recipients to form interdisciplinary teams
within the university itself and with industry:' he
points out.

"Also:' he says, "there shouid be no peer review
because peer review discourages a scientist from re
vealing his best work. He's afraid it will be stoien by
the 'peers.' " Roy says the iack of outside peer review
by such DOD agencies as the Office of Naval Research
makes these agencies models of research support in
the field of materials science.

A further belief among senior policy figures in
Washington is that Graham's OSTP should be given
the power to manage the superconductivity effort.
That Graham was able to convince the White House to
approve of a conference and even have President
Reagan attend speaks for Graham's influence with the
President's inner circle of advisers. Where Graham
needs to improve, observers say, is in relations with
peers and with other agencies.

"Graham didn't even clear the idea of the confer
ence with his own White House Science Council,"
says one critic. "Nor did Graham consult with the
President's own Criticai Materials Council." The latter
council. chaired by Interior Secretary Donald P. Hodel.
was established to assess policy problems around criti
cai materiai needs for a high-technology era. Nor was
NSF director Erich Bloch brought into the planning.
"Many are concerned that Bloch's role was too small
in discussing the scientific and manpower issues,"
one critic says. "What will go on are turf wars:' he
says, "and OSTP must fight against these."

Perhaps the major element missing from the Ad
ministration's war-drum rhetoric on superconductivi
ty appears to be recognition of the importance of
collaboration with Japan in the field, a development
that is more a sign of hope than of despair.

Joint ventures between U'.S. and Japanese compa-
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nies are increasing. In the past year and a half, the
Commerce Department's Merrifield points out, 400
joint ventures were set up between U.S. and Japanese
companies. The number the year before was half that.
Next year, he says, the figure could be 800. "The only
way the Japanese can access our technology:' says
Merrifield, "is going to be through joint ventures
something that expands the economy rather than carv
ing it up into small pieces."

Du Pont, reports Pariser, already has several joint
ventures with Japanese companies. It has ventures in
fluoropolymers, Kevlar, and Capton, and last year
opened up an electrochemical development laborato
ry in Tokyo. "We've made no joint venture decisions
yet on superconductivity," says Pariser. "On our list
of things to consider right now is exploring some type
of synergism with our colleagues in U.S. companies.
Our strength is in materials, less so in forward inte
grated applications."

Du Pont. he says, established early this year a busi
ness development group for superconductivity, much
as several other companies have done. "They're looking
at various market segments and trying to assess op
portunities:' he says. "For example, they're asking
what the market opportunities would be for a materi
al with superconducting properties at 95 K. We have
not been in touch yet with the Japanese, but we have
exchanged scientific information with them at open
meetings. I certainly don't want to see a big wall built
between us and the Japanese, or else we'll both go
down the drain."

GE's Schmitt says GE already hasa joint venture
going in a small area of the superconductivity field
through a partnership with Yokagawa Medical Sys
tems involving manufacture ofa computer tomogra
phy scanner. "This case was interesting in that they
started out as our distributor and decided they wanted
to license the technology," he recounts. "We said no
dice. We wanted a joint venture instead. So we own
51% of the company. It's a good example where Amer
ican and Japanese skills can match. In this case, we
provide the technology, Japan provides the design.
One of the nice aspects of teaming up with the Japa
nese is that we get a nice percentage of the Japanese
market."

Revamped government-to-government science and
technology relations with Japan are a top item at
Graham's OSTP. The action centers around renewal of
the Presidential-level science and technology agree
ment between the U.s. and Japan. Signed originally
by President Carter and Prime Minister Masayoshi
Ohira in 1980, the agreement is up for renewal now
and Graham hopes to make this the official policy
framework between the countries in science and
technology.

Graham traveled to Japan last February in an effort
to lay the groundwork for his position. In one speech
he told a group of Japanese science and technology
leaders that the u.s. wanted to see "American gradu
ate students, postdoctoral fellows, and senior research
ers working in such centers of excellence [in Japan] as
the Institute of High Energy Physics in Tsukuba, In-
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Japan are not the same as in America. Very few Amer
icans would want !o go to japan and live like the
japanese do. OSTP is misunderstanding realities when
they want to include in the agreement that visiting
Americans must live in japan without any reduction
in their standard of living. Western-style houses or
apartments run up to $8000 a month in japan.

"Another myth is that japanese are awash with
money. OSTP wanted japan to put more money into
the Superconducting Super Collider and the space
station. They didn't know the japanese government
has a more serious deficit problem than we have.
Their trade surplus does not go into the coffers of
government. Their percentage of total outstanding
debt as a percentage of gross national product is high
er than ours. And their fiscal policy over the past six
years under Prime Minister Yasuhiro Nakasone has
been zero growth. We in the State Department don't
want to go to foreign countries and rattle the tin cup.
We are not going to have an agreement that involves
the japanese spending more money here."

And so it goes. With superconductivity, both the
Ll.S. and japan seem to have arrived at a new playing
turf in their science and technology policies. Rem
nants of the "America must be first" mentality still
persist in the U'.S» whereas many japanese still be
lieve that theirs is a poor island nation. Neither myth
truly sustains either society.

Superconductivity brings national and internation
al science and technology into one context. By focus
ing on one thing, all things must be considered, from
understanding why GE's 1200 bench scientists can no
longer do long-range research in this era of corporate
bottom line frenzy, to solving the modest but crucial
energy needs of a South Asian village. The dissonance
of the dialogue only demonstrates how few really
seek to understand its scope. [J
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stitute of Molecular Sciences in
Okazaki, Institute for Physical &
Chemical Research in Wako, and
the Electrotechnical Laboratory in
Tsukuba.'

A Graham aide put it in blunter
terms. "It's time for the U.S. and
japan to work together in shar
ing risks, costs, and benefits of
science and technology. The U.S.
and its partners have shared re"
sponsibilities. And no one nation
should bear a disproportionate
burden in maintaining the sci
ence and technology enterprise
we all need. At anyone time we
have 100 people in japan. There
are 14,000 japanese students in
the U.S."

The aide says OSTP is pressing
Japan to come up with more in
the way of sharing their knowl
edge. The science and technolo
gy goals recently announced by
Japan involving a more interna
tional thrust in their R&D-such as their Human Fron
tiers Program-are considered at OSTP "a cheap way
of buying future access to centers of excellence in the
West.

"It looked like they were just intending to drop
their people off here and there. So we proposed to
them that they set up a world class institute for Third
World scientists. They wouldn't hear of it. So they lost
credibility by not doing something totally selfless.
japan is awash with capital. Industry could have giv
en millions of dollars to set up this facility.

"And the complaint that more Americans would be
invited if they knew japanese is a smoke screen. The
japanese have no problem functioning in both lan
guages. The issues that are more important involve
how people are received."

The OSTP attitude, shared by the Department of
Commerce, is not popular in the State Department,
however. State is important because it actually drafts
all scientific and technological agreements between
countries and sees to it that the language has the
appropriate diplomatic nuances.

A State Department official with long experience in
japan criticizes Graham's use of the word "reciproci
ty" in dealing with japan because he feels the term
implies barriers between the two countries. He says
japanese government laboratories are as open as those
in America. "It's true that more japanese visit the U.S.
than we visit there," he says. "But the japanese gov
ernment invests heavily in teaching people English.
Very few American companies make the same kind of
investment."

The official claims that the debate has been "poorly
managed" and claims that OSTP is taking an "ama
teurish" approach toward foreign policy. "Trying to
educate people who don't know the situation is a
painful process," he says. "The living standards in
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