WASHINGTON REPORTS

CONVERSATION WITH JACK GIBBONS
ON COORDINATING SCIENCE POLICY

In a town marked by bombast and
backbiting, John H. Gibbons is a rare
commodity. Gibbons, who advised
Congress for nearly 14 years as head
of the Office of Technology Assess-
ment, sailed unflappably through the
Senate confirmation vortex in Febru-
ary 1993 to become science adviser to
President Clinton and director of the
Office of Science and Technology Pol-
icy. Picked for the job mainly on the
recommendation of Vice President
Gore and influential members of Con-
gress who worked with him at OTA,
Gibbons is esteemed as a modest, low
profile, science policy wonk, who is
both politically savvy and technologi-
cally prudent. Despite being a Wash-
ington “insider,” he has never been
taken in by the special interests and
the entrenched establishment.

Gibbons came to his new job with-
out great expectations by the science
community, which knew little about
his views. Like most science aduvisers,
Gibbons was trained in physics. He
received his undergraduate degree in
1949 from Randolph—-Macon College
in Virginia, his home state, and his
doctorate in 1954 from Duke Univer-
sity. He spent the next 15 years at
Oak Ridge National Laboratory in
Tennessee, Gore’s home state. At Oak
Ridge, Gibbons bombarded heavy ele-
ments in reactors to understand nu-
cleosynthesis in stars. In 1962, to-
gether with five coworkers, he used
this expertise to start a company that
made radiation detectors and other
scientific instruments. The firm still
bears the original name, Ortec, and is
now part of EG&G Corp.

In the late 1960s, at the urging of
Oak Ridge’s director, Alvin M. Wein-
berg, Gibbons began studying how to
conserve energy and minimize the envi-
ronmental impacts of energy production
and consumption. In 1969 Weinberg
chose Gibbons to head the lab’s environ-
mental program. Then, in 1973, at the
start of the nation’s first major energy
crisis, Gibbons was appointed the first
director of the Office of Energy Conser-
vation in Washington. Two years later
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he returned to Tennessee to head the
Energy, Environment and Resources
Center at the University of Tennessee.
In 1979 he was back in Washington
to direct OTA, and in 1993 he joined
Clinton’s White House inner circle. A
spelunker in his youth, Gibbons tells
friends his experiences in dark caves
prepared him for Washington.

His 16 months in the Old Executive
Office Building, a battleship gray, ex-
cessively columned edifice located a
stone’s throw from the White House,
have not been easy. Without any as-
sociate directors for the first seven
months, Gibbons has kept up with
White House demands for background
papers and political advice with a
staff of 46, about the same number as
his predecessor, D. Allan Bromley,
though OSTP acquired the Space
Council and the Critical Technologies
Council, which had their own staffs
in previous Administrations. In a pe-
riod of severe budget restraints, Gib-
bons has trudged the corridors of Con-
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gress to champion larger appropria-
tions for academic research programs,
cooperative technology ventures and
science and math education. He has
shared criticism with Clinton for not
campaigning more vigorously for the
ill-fated Superconducting Super Col-
lider and for not curtailing NASA’s
space station and favoring robotic ex-
plorations of the solar system. Gib-
bons has been faulted also for not
meeting with the scientific press as
frequently as Bromley, who enjoyed
sparring with reporters.

When asked for an interview with
PHYSICS TODAY, however, Gibbons
agreed to an unrestricted session on 7
July. The meeting with Washington
editor Irwin Goodwin took place in
Gibbons’s cluttered office on the fourth
floor of the Old Executive Office Build-
ing. There, before a handsome, carved
granite fireplace, Gibbons discussed
what he and the Clinton Administra-
tion are doing in science and technol-

ogy policy.
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Q. When President Clinton named
you his science adviser, you were de-
scribed in the press as an “insider.”
Having worked in Washington for
years, you were supposed to know bet-
ter than many others on the President’s
first team how the great game of poli-
tics is played. Even so, since coming
to the White House 18 months ago have
you encountered some surprises?

A. Even after 14 years at OTA,
which is a bipartisan office of Con-
gress, I'm still overwhelmed with the
complexity of governance in our
democratic society, where the name
of the game is the sharing of power.
Sharing power means that decisions
can’t be made unilaterally. The num-
ber of bases you have to touch to
gather the kind of support required
to move ahead on complex issues is
truly staggering. I don’t think most
people understand this. Nothing like
this happens in either academe or in
corporations. The White House is a
wholly different universe. I've been
gratified that I have all those years
working in Congress to give me a
better-than-average sense of what you
have to do in order to try to get things
to work. So that’s become clear to
me.
The second thing is the extent of
the knowledge base and commitment
to the proposition that science and
technology, which are inextricably
woven together, provide us almost
uniquely with new options to do
things, to enable futures to unfold.
The proposition was espoused in the
election campaign by both Bill Clinton
and Al Gore. They not only speak
about it, they understand it. They’ve
been very supportive of the concept.
They didn’t hesitate to form the Na-
tional Science and Technology Coun-
cil, which in turn is already, only 18
months into the Administration,
showing good evidence of elevating
the level of attention to science and
technology as fundamental instru-
ments for change. To a degree, the
commitment and understanding by
both men even surprised me.

Creating the NSTC concept

Q. Why did it take 18 months to get
the NSTC started?

A. Well, it took a long time to
develop the concept, which was first
proposed last year in the Vice Presi-
dent’s report on reinventing govern-
ment. It was the end of November
by the time we had checked all the
bases and had a basic understanding
of how it would fit into the constella-
tion of the National Economic Coun-
cil, the National Security Council
[and] the other White House offices,
how it would relate to the Cabinet
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agencies and organizations, and how it
would work with Congress. It's been
only seven months since the NSTC was
formed. And while it was only two
weeks ago, on the 29th of June, that
the Council met in full session, it’s
actually been working away since late
November. The council members and
their key staff people have been work-
ing together to shape the 1995 budget
requests, to move ahead with our pub-
lic—private partnerships such as the so-
called clean car initiative, to resolve the
problems of the US Polar Weather Sat-
ellite systems, which required lining up
several agencies to agree on what to do
and to transfer money between agen-
cies so that we could achieve the con-
vergence of military and civilian satel-
lites. Over the past decade or so, there
had been eight attempts, I believe, to
get the system of satellites to this stage,
and all had failed. We reached agree-
ment by virtue of having the NSTC.
So there was a lot of activity going on
in the committees working for the
NSTC even though the Cabinet-level
council itself hadn’t met.

Q. NSTC committees are carrying
on most of the functions of the Federal
Coordinating Council for Science, En-
gineering and Technology—those
groups of Cabinet secretaries and
agency directors or their staff people
from the R&D agencies in previous
administrations. FCCSET [as the in-
teragency coordinating council was
abbreviated to adapt to Wash-
ingtonese] succeeded in formulating a
sensible program and a reasonable
budget for the big new science and
technology initiatives. FCCSET groups
reported to the White House through
the Office of Science and Technology
Policy and the Office of Management
and Budget but not directly to the
President. If the work of your NSTC
committees is going so well and is
able to come to grips with problems
involving budget allocations and turf
wars, what’s the purpose of the Cabi-
net council and why are meetings
necessary at all?

A. The meeting on 29 June was
simply a time to get all the principals
together, for the President to hear the
Cabinet Secretaries and the others ex-
press their ideas and needs, and for
them to hear him and the Vice Presi-
dent reiterate their interest and com-
mitment and to get a catch-up on what
is going on—that is, the progress and
the problems. The NSTC process is
well under way. We finished our work
on a review of government science pol-
icy, which is now in press.

Q. You're speaking about the so-
called white paper on science policy,
aren’t you?

A. Yes. We utilized a forum at

the National Academy [of Sciences]
last February to help pull ideas to-
gether, on top of the work we’ve done
among the agencies. Since then the
paper has received a long review. But
it was only last week at the NSTC
meeting that the President and the
other members approved the release
of the document, which has the title
of Science and the National Interest.
At the meeting the council members
also approved the release of a major
paper on environmental technology.
That paper, called Technology for a
Sustainable Future, should come out
on 15 July when the Vice President
speaks on the subject in Golden, Colo-
rado. The environmental paper also
started as an interagency activity to
get our arms around the whole ques-
tion of environmental technologies,
then moved to the academy for a
public dialog to shape and hone the
thing. So it now emerges as a paper
that integrates the interests and the
wisdom of the agencies, and also the
private sector and our peers out there.
We hope it becomes another instrument
to elevate the public dialogue and
awareness of the opportunities of envi-
ronmental technologies, and that we
can then proceed to the development
and implementation of a new family of
“green” technologies, in both the private
and the public sectors. We are con-
vinced there is a very large world mar-
ket for environmental technologies. To
underscore our commitment, we intend
to set up a cost-sharing program of
grants to industrial firms that develop
and commercialize technologies to
monitor the environment, clean up ex-
isting pollution, reduce waste and pre-
vent environmental foul-ups. We're
also going to try to engage the state
governments as well as the Federal
government in this.

Q. How would you characterize
the two policy papers?

A. They provide strategic guid-
ance to people in the agencies, and
they serve as policy declarations for
everyone else. The documents tell
people what our science and environ-
mental policies are all about. We also
write other papers for internal pur-
poses, such as reviews of the Federal
labs. All these are done under the
umbrella of the NSTC.

Q. Was there any controversy
about the policy documents at the
meeting of the President’s science
council? Was there any dissent from
the positions set forth in the papers?

A. There was discussion, but there
was no dissension, there were no
negatives. What that did, I think,
was to indicate to the President that
we’d been doing our homework, that
all the individuals around the table



were fully informed of what we were
doing as a group. It was a sort of
endorsement of all the virtual meetings
we’d been having as clusters of activi-
ties within the NSTC. What the NSTC
members basically told the President
was that they see this as a very impor-
tant mechanism for pulling together
their several resources into a more co-
herent whole, so that we can be even
more responsive to the Presidential in-
itiatives. I was very pleased by the
discussion at that first meeting.

Q. Will the President release the
science paper together with a speech
or a briefing?

A. We expect the Vice President
to issue the report on 3 August.

Q. The issues and goals that you
set out in the Gibbons—Panetta memo
[a memorandum to all departments
and agencies from Gibbons and Leon
E. Panetta, then director of the Office
of Management and Budget, that con-
tained guidelines for the budget-mak-
ing process] . . .

A. Oh, that had to do with the
fiscal 1996 budget. It was another
activity of the NSTC.

Q. Were the Administration’s
goals for R&D discussed by the
NSTC?

A. What came up at the council
meeting was a reference to the way
were going about shaping the 1996
budget. So the Gibbons—Panetta
memo was seen as a key initiative,
mainly because it gave the agencies,
for the first time in the history of our
government, some strategic guidance
early in the process of the budget
development, rather than just a num-
ber to plan their budgets around.
And the principles set forth in the
memo will be followed—we hope by
mid-August if not early September—
with an integrated set of key priori-
ties for the 1996 budget. With those
in hand, the agencies will have the
President’s priorities as a part and
parcel of the consideration of the in-
dividual agency budgets when they
are delivered to the Office of Manage-
ment and Budget in the fall. So I'm
pleased at the way that’s moving. It’s
kind of reassuring to know that the
agencies together worked on these in-
tegrated budget plans through the
committees of the NSTC. So in a
sense, it’s their own creation. What
the President heard from them at the
meeting was: We think it was a good
idea to put our heads together and do
this on an interagency basis rather
than agency by agency. That was the
response I was looking for.

Establishing PCAST anew

Q. All this has been done without
the President’s Council of Advisers on
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Clinton and his new science council

The Roosevelt Room of the White House was crowded at 11:30 on the morning of
29 June for the first meeting of the National Science and Technology Council. The
council, created by President Clinton’s executive order last November, is intended
to oversee the government’s entire R&D portfolio, which will cost $72 billion—about
one-seventh of the total discretionary spending in the US budget this fiscal year.
With  Clinton presiding, the meeting had the appearance of a Cabinet session.
Around the shiny mahagony table were 24 people—Vice President Gore, Cabinet
secretaries, agency directors and senior White House officials.

The President opened the meeting with a statement stressing the importance
of the national investment in both fundamental and applied research and in
support of technologies such as advanced manufacturing and biotechnology,
which will enable US industry, he said, “to compete effectively in world
markets.” He sometimes seemed to be preaching to his own choir: “We need
to lead the world in international science and technology cooperation, such as
on the space station. Science and technology programs like this allow us to
build bridges between societies and nations as we deal with the challenges
facing the post-cold war gobal community.”

During Clinton’s half hour at the 75-minuute meeting, he went around the room
calling on each participant to describe the principal science and technology activities
in each domain. Donna Shalala, secretary of health and human services, and Neal
Lane, director of the National Science Foundation, spoke about the intrinsic value
of basic research. Shalala emphasized the economic and social benefits of
biomedical research, while Lane discussed the need to establish closer links between
research and teaching in universities. According to some accounts of the session,
Transportation Secretary Federico Pena argued for more applied research on
immediate problems like inflight safety, nonpolluting engines for cars and trucks,
and maglev trains—all of which, he claimed, would reap economic, environmental
and social advantages at home and trade profits abroad.

Clinton also directed the NSTC members to actively pursue four goals: His
top priority was for each department and agency to “reprioritize science and
technology investments to match national goals”—presumably meaning the
goals set forth in the recent Gibbons—Panetta memo to R&D agencies (PHYSICS
TODAY, July, page 49). Other priorities included “establishing closer and more
productive relationships” in science and technology among Federal government
labs and industry, state and local governments, and universities; providing “a
broad base of support among the American people and the Congress for
continued investments” in Federal R&D programs; and promoting the nation’s
best interests “through international science and technology cooperation.”

After Clinton left, Gore took over and observed that the NSTC is able to act
as a “virtual agency” to coordinate “the disparate parts of our science and
technology enterprise into a whole greater than the sum of its parts.”

In theory, NSTC is on a par with the National Security Council and the
Domestic Policy Council in the White House political loop. But there’s little
likelihood that it will be equal in influence. Even so, though the first meeting
of NSTC did little to excite new ideas or stir the agencies to action, it attracted
four Cabinet secretaries and several stand-ins, including John Deutch, deputy
secretary of Defense (to the right of John Gibbons in the photo). -1G
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Science and Technology, which you
said at the time you announced NSTC
you would establish in a framework
not too unlike the PCAST formed by
your predecessor in the White House
science office, Allan Bromley.

A. Tt was done without PCAST be-
cause PCAST is like the mills of the gods:
They grind slowly but exceedingly fine.
For a group like PCAST you need to
subject its members to a great deal of
screening through the personnel proc-
ess. Then the names all go to the
President. Then they come back, and
the people on the list are actually asked
if they are willing to serve if they are
asked. If they say yes, the names go
to White House counsel for further
background checks. Invariably, you
run into a few snags in the process.
We had hoped we would have all names
ready to announce more than a month
ago. We now believe that we’ll have
the complete list ready for a combined
release of the science policy paper and
announcement of PCAST at the same
event. At least, that’s my present aim.

Q. Isn’t there the fair chance that
naming the PCAST members at the
same time the science policy paper is
issued will overshadow the paper’s
message?

A. I dont think so. I think that
it will draw more interest to the Presi-
dent’s science and technology policies.
What you want is an event that has
enough in it to engage the President
directly.

Q. Can you say anything about
the science policy document before it
is released?

A. We had a draft of the paper
even before the forum at the National
Academy [of Sciences] last February.
But we felt it was really important to
get some thoughtful reviews and cri-
tiques. In my days at OTA, whenever
we had a two-year study, at least six
months was devoted to reviews and
comments. And that’s about the way
this has gone. We went through ex-
tensive reviews and comments, and
the last set of comments, in this case
a couple of things raised from inside
the White House after the document
had actually been sent to press, led
to calling back the document for 24
hours so that we could make some
late changes. So the paper hasn’t just
been sitting idle. We've been trying
to work it over and get it into a form
that’s more readable by a broader
audience. And that takes time.

The science white paper
Q. What are the key points of the
white paper on science policy?

A. What it does is reaffirm the
fundamental value of science and
technology in enabling our nation to
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achieve the goals of national defense,
environmental protection, economic
growth, the quality of life. It rejects
the old notion of a linear paradigm for
the development of things from basic
science to applied science to technology
commercialization, and rather talks
about a feedback system between sci-
ence and technology, with commerciali-
zation being one of the outputs. That
approach changes the way you think
about the process and therefore how
you go about doing your business and
engaging people in these actions.

We strongly emphasize the need
for peer review in the choice of science
programs and facilities. We under-
score our conviction that you can have
a strategic approach to science and at
the same time that it be fundamental
and driven by the best ideas. We
don’t believe this is a contradiction
but, rather, that the ability to do this
is compatible if you approach it in the
proper way. The forum was espe-
cially helpful in placing that thought
in the right context. The concept is
different from the idea many people
had about doing research even as re-
cently as a year ago.

Q. The term strategic has been
kicked around a lot.

A. That’s right.

Q. Many of the scientists who do
the most independent fundamental
research oppose the idea of strategic
research because it is identified some-
how with commercial applications or
a marketable product. Is it true, as
some who have read the paper have
said, that the word “strategic” doesn’t
even appear in the white paper?

A. TI'd be surprised if it didn’t ap-
pear. But I honestly don’t remember.

Science, a taxpayer investment

Q. Perhaps it was the word “strate-
gic” paired with “research” that
doesn’t appear.

A. Again, I don’t know. But I do
know that our feeling is that what we
want to do in science is not only the
best science, but we want to con-
stantly remember that insofar as it’s
government money for research
grants or a new scientific instrument,
science is being supported by a bunch
of investors—the taxpayers.

Our job, as underscored at the
academy forum, is not only to pick
and choose and then fund the best
science, but also to make the best use
of science and to report the work and
its implications to the investors in a
way that connects them to it. We
know the way to connect to them is
to cast science not only as an activity
inherently valued in its own right, but
also in a way that reasserts the con-
nection between fundamental discov-

ery and its ultimate outcome as hav-
ing great utility, on average, for peo-
ple beyond intellectual enlighten-
ment. You can only determine those
values by looking backward. You
can’t do it by looking forward. The
process involves a great hysteresis.

The whole process reaffirms what
economists would call the social rate of
return of fundamental science. You
can’t predict it. Therefore you can’t say
we're going to do science in order to
attain a particular purpose or product.
You can say we are doing science be-
cause it is relevant in the following
ways: It’s relevant to overarching na-
tional goals, such as a more healthful
population, a more pleasant environ-
ment, a stronger national economy and
a stronger military defense.

Making science policy

Q. It's more than the conventional
perception of many scientists that
President Clinton designated Vice
President Gore as his Administra-
tion’s point man for science and tech-
nology. Clinton said as much during
his election campaign and on other
occasions since then. And so, the per-
ception goes on, your job is not as a
policy maker but as a staff director
for the Vice President.

A. Policy making has been com-
pared with sausage making: Both
require a lot of ingredients and you
don’t want to watch it being made if
you want to enjoy eating it. For my
part, my plate has been more than
filled with helpings of policy decisions.
I am very pleased that the President
picked a Vice President who really
does know a lot about science and
technology and is keenly interested in
it. And the President himself is not
disengaged in this process. The
President led off the meeting of the
NSTC and basically spent the first
half hour talking about what he hoped
to have happen. The Vice President
is his point man, as you stated before,
especially for environmental matters
but also more broadly on all issues
pertaining to science and technology.
Their relationship—I hadn’t thought
about this before—is similar to the
relationship between science and
technology. One doesn’t follow the
other. They are intertwined in a way
that you just can’t pull apart. There
is a symbiosis there. I therefore see
myself as having two champions
rather than just one. They both have
been extremely helpful in this regard.

In terms of frequency, I see the
Vice President a lot more than I see
the President. But anyone would ex-
pect that, especially with these kinds
of assignments and divisions of labor.
But it’s my joy, rather than my regret,



that we have two people in the White
House who are keenly interested and
engaged in this process.

Q. It’'s been said that both the
President and the Vice President have
some blind spots in science, particu-
larly in basic science, and perhaps
some hot spots, with environmental
issues and the telecommunications
superhighway being the turn-ons for
Vice President Gore, for instance.
Does this affect your relationship or
cause you some diffi-
culties?
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I see that as complementary to the
leadership that we have to exercise
in the Executive Branch. The Presi-
dent proposes, Congress disposes.
And if we don’t have some centers of
strength on the Hill, then we can’t get
our job done. And vice versa.

Q. In the case of Senator Mikul-
ski, with all due respect, she has cap-
tured a position of leadership by di-
recting NSF to make certain changes
in the way it organizes itself to sup-

the theory of holes. The first thing
you want to do if youre in one is stop
digging. That’s easier said than done.

Now I would say this: If there’s
any investment justified on a deficit
basis, it ought to be an investment
that’s going to pay off in the future,
because that is when the people who
must pay the debt will enjoy the bene-
fits of the investment. In these years
of zero-sum budget changes, every-
one, including the R&D agencies, are
under pressure. So
any gains in science

A. An essential
part of my job is to
help inform them and
give them suggestions
or recommendations

PCAST is like the mills of the gods:

slowly but exceedingly fine.

They grind

are coming at the ex-
pense of something
else. That’s the prob-
lem shared by the
White House, Senator

in the areas where I

think their own inter-

nal wisdom needs to be bolstered by
my presence here. Part of my job is
to do what I can to make sure that
their decisions related to science and
technology are the most informed de-
cisions that they can make.

Congress and science policy

Q. For all their concern about sup-
porting the best science and technol-
ogy for the country, there is another
perception among some in the science
community that the President and
Vice President have abdicated leader-
ship in science policy to Senator Bar-
bara Mikulski [Democrat of Mary-
land] and a few other members of
Congress. This is an impression re-
ceived by listening to some vocal sci-
entists at conferences and by reading
the scientific press. Is this impres-
sion generated by the news media and
a few disgruntled scientists, or is
there some truth to it?

A. T think Senator Mikulski and
Congressman [George E.] Brown [the
California Democrat who heads the
House Committee on Science, Space
and Technologyl, among several oth-
ers in Congress, are doing a wonderful
job of paying a lot of attention to
science—for  different reasons.
Mikulski, because she has the respon-
sibility of chairing a Senate Appro-
priations subcommittee that sets the
budgets for NSF, NASA and EPA,
among the agencies in her jurisdic-
tion. Those responsibilities are
nerve-racking insofar as she has to
balance the interests of veterans, pub-
lic housing, science and other things.
So she has a Gordian knot every year
in terms of the appropriations proc-
ess. And thank goodness she’s a
champion of the science and technol-
ogy enterprise. So she ought to be a
leader. And so should George Brown.

I don’t see their role in Congress
as competition to the Administration.

port research and by forcing NASA to
make choices between the space sta-
tion and certain research projects.

A. You could go to every commit-
tee in Congress and make similar
observations—that they are directing
the Executive departments and agen-
cies. To be sure, a lot of program
decisions are made on the Hill. In fact,
the Hill is ultimately where all legisla-
tive decisions are made. We are the
Executive operating arm of govern-
ment. People need to keep it clearly
in mind that the Congress doesn’t lie
down in front of the Administration.
If it does, then Congress isn’t doing
what Madison and Jefferson wanted
and expected Congress to do.

So there is a persistent and, hope-
fully, productive tension between the
responsibilities of the Executive and
the Legislative. We talk and argue
about this all the time, back and forth,
as we review and comment on legis-
lation. We say, Look, on a given bill,
you've got some great ideas in here,
but youre being overly proscriptive,
and if you can pull back and let us
go after it, we'll report to you annually
and tell you just what’s going on, and
then you can make corrections. But
please give us the operating freedom
needed to be able to manage it day
after day. That’s the kind of tension
that’s bound to occur.

What I've seen come out of Senator
Mikulski’s shop is an honest effort to
make ends meet in a time in which
we are bound and determined to cut
our deficit. We've talked about that
deficit business for 12 years, but now
we're doing something about it. You
know it’s a lot easier to talk about
doing it than to actually do it. No
department or agency can escape the
pressure of deficit reduction, includ-
ing the science agencies. When I ar-
rived at this job, I often joked that
the deficit problem reminded me of

Mikulski, Congress-
man [Louis] Stokes
[the Ohio Democrat who is chairman
of the House Appropriations subcom-
mittee that rules on the budgets of
NSF, NASA and EPA as well as Vet-
erans Affairs and the Department of
Housing and Urban Development] as
well as many others in Congress:
How can we maintain the vigorous
support of science and at the same
time cut that deficit down? And it’s
going to get tougher. It's tough
enough in ’95 and it’'s going to be
tougher in ’96, ’97 and 98.

Message for scientists

Q. Is there an e-mail message to the
science community in Senator Mikul-
ski’s statements?

A. What Senator Mikulski says—
and we as scientists need to keep
remembering—is that we are compet-
ing for funds not only within the sci-
ence community but with other places
where the American taxpayers’
money is being spent. Benefits for
veterans and housing for the nation’s
poor both rightfully occupy much of
our attention and both are in the
same subcommittee of the Appropria-
tions Committee of the House and
Senate. There are a lot of people in
those interest groups lobbying hard
and effectively for appropriations.

The science community must not
sit back and think that we enjoy a
permanent state of grace. We've got
to earn our keep, and we've got to let
the rest of society know why we think
it’s important to do certain things and
why we think our work is a sound
investment. Another result of the fo-
rums was the sense of responsibility
that the science and environmental
communities felt incumbent on them
to speak out on their work and their
purpose in ways that connect to the
interests of the investors out there—
meaning the taxpayers, of course.

Q. Senator Mikulski’s directives,
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contained in her appropriations re-
ports last year and again this year,
smack of micromanaging NSF. She
is telling NSF exactly where to put
its investments and how to organize
itself. In doing this, she also has sent
a forceful message to the science com-
munity. That message is receiving
attention by the science agencies and
by the professional societies. At least
two societies are rethinking their mis-
sion statements and proposing to add
language about performing research
that is more relevant to society’s
needs and demands. That suggests a
major change in direction, doesn’t it?

A. 1 think you're right. I think
it’'s a period of transformation that
we're in. We do need to be respon-
sive. Important signals are being
flashed out there, and we need to be
responsive. But knee-jerk reactions
are wrong. We've got to really listen
carefully and understand, to come to
a deep understanding of why the gen-
eral populace, for instance, was not
at all unhappy about the cancellation
of the Superconducting Super Col-
lider. Why did that happen? What
does it mean in terms of the way we
should be moving in some areas of
esoteric or fundamental research? I
think the scientific societies are tak-
ing a very important lead in working
with the members to try to make sure
we understand the

NSF’s case, Neal Lane has been doing
an excellent job of working with Sena-
tor Mikulski in understanding her
concerns and interests and those of
her colleagues. It’s not just Mikulski
who wants to see some changes.
She’s reflecting the thoughts of many
other members, and that’s evident in
the floor votes on appropriations bills
and other legislation. How the
changes can be accommodated in
ways that makes NSF stronger, more
effective and more resilient in terms
of future appropriations and support
by the American people hasn’t been
worked out yet. Maybe I'm a born
optimist, but I think these dialogs—if
we engage in them seriously and lis-
ten to each other carefully—are bound
to result in an outcome that gets us
ahead of where we were.

Congress and particle physics
Q. Congressman Rick Boucher [a
Democrat of Virginia], who heads a
House science subcommittee, has in-
troduced a bill that supports the con-
clusions of the High Energy Physics
Advisory Panel, the Drell report [pre-
pared by a subpanel headed by Sidney
Drell, deputy director of SLAC]. The
report calls for the US to participate
with the European nations that are
members of CERN by contributing to
the proposed Large Hadron Collider.

megascience forum. OSTP and the
Energy Department are wrestling
hard with how we can use the demise
of the SSC as a signal that we need
to get really serious about becoming
part of an international consortium in
particle physics, rather than to go it
alone, which is where we were headed
a year ago. While SSC is gone, and
the money’s gone too, as we were
afraid would happen, we are still
spending a similar amount of
money—3$600 million per year—on
supporting particle physics in the US.
With the Fermilab upgrade and the
B Factory construction at Stanford,
we have accelerator capability to
carry us for about another decade,
which will give us time to work out
some arrangements for an interna-
tional consortium in which the US can
be right in the center.

Internationalizing big science
Q. US science has been slow in rec-
ognizing that expensive projects
should be international.

A. It’'s sometimes seen as a bother.

Q. American corporations have
recognized globalization big time for
a long time. And the trend is increas-
ing for US and foreign companies to
operate on a world scale.

A. They have done so to survive
and prosper.

Q. Consider the ex-

current social context
in which we are solic-
iting continued sup-
port from the Federal
government. It’s a dis-
quieting time for re-
search scientists.
Most of them haven’t

Policy making has been compared with sausage
making: Both require a lot of ingredients and
you don't want to watch it being made if you

want to enjoy eafing if.

amples of IBM or Ford
Motor or Motorola—all
world class companies
with research teams
and manufacturing
plants worldwide—and
Sony or NEC or Glaxo
or Philips doing the

faced this dilemma be-
fore, but the pressure
of serious deficit reductions in the last
18 months is causing considerable
pain.

Q. Is it any wonder that scientists
are jittery? Along with tighter budg-
ets comes Senator Mikulski’s warning
to NSF and NASA that these agencies
need to change the way they operate.
Her appropriations report last year
called for virtually reinventing NSF
along the lines of the National Insti-
tutes of Health. Her directives were
greeted with hostility.

A. T would hope that what ensues
from that is this: First of all, it’s a
signal that there is an uneasiness
among the supporters of science on
Capitol Hill about the way the agencies
are functioning—in this case, the NSF.
One way that Congress signals its un-
easiness is to propose something differ-
ent. The proposed change isn’t neces-
sarily the way it’s all going to work out,
but at least it starts the process. In
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Boucher’s bill is another example of
micromanaging the negotiations that
would take place between the Energy
Department and CERN. If CERN is
unable to maintain the construction
schedule that all the parties have
agreed to or encounters cost overruns,
the bill would allow the US to pull
out of the agreement—at least that’s
the implication.

A. T haven’t seen the bill so I can’t
comment on the matter. We all know
there are times when an overzealous
Congressional staffer seeks to exer-
cise more management controls than
are justified for the situation. There
also have been times when Congress
has had to write legislation in order
to get anything to happen. I don’t
think they need to do such things with
this Administration. For instance, I
sent a key person to Paris for the
OECD [Organization for Economic
Cooperation and Development]

same thing from
abroad.

A. And we're finally getting some
market signals from Congress that
tell us it’s time for certain areas of
science and technology to do the same
thing. In some areas we will only be
able to maintain our leadership as
partners and collaborators. But
we've been leaders for so long a pe-
riod, going it alone, that we dont
know all that much about partner-
ships. We believe we can make a
good start with CERN. The space
station consortium is making head-
way in a bold and surprising way.
When NASA first took up the project,
it was without question the world’s
leading space organization. Yet it
sought out participation from Japan,
Canada and the European Space
Agency. With the cold war over, it
was natural to invite Russia, once our
political and military rival in the
space race, to join the venture. And
it’s working.



I think we need to spend more time
thinking about how we can organize
within the science community more ef-
fective and sustainable ways to mount
these projects that give us the maxi-
mum benefit of internationalization,
with a minimum of the headaches that
inevitably accompany them.

Survival of research universities

Q. In recent years the academic com-
munity has expressed a fear that re-
search universities as we know them
are in peril. A committee of PCAST in
the Bush Administration studied the
issue. The study [headed by Harold
Shapiro, president of Princeton Univer-
sity] concluded that research universi-
ties would need to come to grips with
the prospect of abandoning some fields
of study in which they were no longer
world class or no longer had the faculty
or finances to be world class. More
recently, some leading universities
have restricted the intake of graduate
students in some fields of science. And
universities are complaining loudly
about the limits imposed by the last
Administration and your own on over-
head costs of scientific research. Do
these things bother you?

A. It’s a matter of great concern,
because higher education and specifi-
cally the research universities are an
extremely valuable asset to this na-
tion and to the world. We educate
many people who are future world
leaders in politics, business, science,
medicine, engineering. We believe,
however—and this came out at the
forums we have spoken about—that
the old paradigm is not useful. It
used to be that you got a PhD and
could do what you did for your thesis
for the rest of your life with a univer-
sity appointment, and you would get
six graduate students a year so that
you could show you were productive,
and [then in turn] expect your stu-
dents to have a job the day they left
the university. That’s not the right
paradigm. In future, PhDs and most
other mortals will probably have
three or four different kinds of careers
in a lifetime. So graduate curricu-
lums and the graduate paradigm are
undergoing serious review. We don’t
exactly know where we’re going, but
we need to be thinking in terms of
graduate students preparing for ca-
reers in which their graduate experi-
ence gives them not only specific skills
but great versatility. They need to
know how to learn and to apply their
skills to move in different directions.
That’s number one.

Number two is to try to understand
the comparative advantage of carrying
out research and development in vari-
ous institutions, what are the specific
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skills in the post-cold war environment
that need to be recognized and sup-
ported, and where it is that we can be
doing a better job with the money that
is available. Colleges and universities
need to look hard at this matter. We're
trying to do a careful review of the
Federal laboratory system, which is
where half our [Federal R&D] money
goes. We are in the process now of
determining the commonalities and
overlaps at the various labs.

Number three is that we have a very
strong commitment, as expressed in our
paper, Science and the National Inter-
est, on the intimate connection between
research and education. If the research
universities became weaker, then
graduate education would weaken. As
a nation, we can’t abide that.

So the thrust is to try to be as
supportive as we can in terms of the
research universities. We all have to
take our knocks in order to reduce the
deficit. We're all getting squeezed.
Universities are squeezed along with
the rest of society. But we are trying
very hard to maintain, if not reempha-
size, the role of the research universi-
ties in our total research portfolio.

Defense research dilemma

Q. In this connection, the [Depart-
ment of] Defense appropriations bill
in the House calls for reducing the
Pentagon’s research budget by half—
from about $1.8 billion in fiscal 1995
to $900 million. Such a Draconian
cut would severely limit the amount
of 6.1 funding for basic research at
universities and cause some universi-
ties great pain.

A. The action would be devastat-
ing. Unless that money were to show
up somewhere else or be restored in
the Defense budget, it would be an
awful blow.

Q. What can be done about this?

A. We hope that the Senate will
be reminded in part by the university
community itself about the benefits of
university-based DOD research to the
nation and that in conference this
problem will be resolved. I, for one,
think that Congressman [John] Mur-
tha [the Pennsylvania Democrat who
heads the House Appropriations sub-
committee on DOD] understands the
importance of this perhaps as much
as the rest of us. What he’s done is
bring sharply to our attention that
Defense research is an extremely im-
portant part of the overall Federal
investment. He’s had some concerns
about how the money is allocated.
There’s this argument about ear-
marking.

Q. The issue is whether members
of Congress should use Defense ap-
propriations as a private pork barrel.

A. The matter is complex and con-
voluted. The best you can say about
what’s happened is that the action
has focused attention on the funda-
mental importance of DOD research
in our overall research portfolio. It
has made us think we weren’t paying
close enough attention to DOD re-
search and its significance for educat-
ing computer scientists, condensed
matter physicists and so on.

Q. That surely wasn’t Congress-
man Murtha’s intent, was it?

A. T haven’t talked with him di-
rectly about his action, but it has had
a volatile reaction. It may well have
been part of his strategy. I would
hope that the various science and uni-
versity communities respond to this.
We're about to send a letter to him
that expresses the President’s reac-
tion—namely, that this Administra-
tion is committed to sustained sup-
port of fundamental research.
Fundamental research does not come
solely from NSF programs; it is gen-
erated by places like DOD.

Q. At a hearing of the Galvin
committee examining the future of
DOE labs [and headed by Robert
Galvin, former chairman of Motorolal],
John Deutch, the deputy secretary of
Defense [and a former dean of science
and provost at MIT], was asked about
cuts in DOD’s basic research. He said
the Administration strongly sup-
ported 6.1 and 6.2 research and did
not intend to lose one penny of it.

A. The President’s budget for
1995 went in with heavy support
there. Now there are other areas that
we feel need trimming back at the
Department of Defense, but the re-
search is the sine qua non to keep our
defense capabilities up high. We
need to know what’s going on. And
we need to be at the forefront of
research that in a broad strategic way
is relevant to national defense. So
there’s no question about where the
Administration stands on this. It’s a
matter of how we can work it out with
Congress.

Labs competing with industry

Q. Another subject brought up at the
Galvin meeting on DOE labs came in
a question by Ben Rosen, CEO of
Compaq Computers. Rosen asked
whether the nuclear weapons labs, in
their search for a new mission, not
only would enter into research col-
laborations with commercial compa-
nies but might actually want to com-
pete with industry by developing
products for the marketplace. There
seem to be some worries about this
in some industry circles.

A. Not about competing with bet-
ter bombs, though. This Administra-
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tion certainly wouldn’t support any
notion for the labs to compete with
private industry. We do support the
notion that the laboratories are, first
of all, primarily there to help fulfill
the supporting agency’s missions. We
also feel that information and tech-
nology gained in work on mission
needs, using very special and expen-
sive resources and facilities at the
labs, could and should be more
broadly shared in the American econ-
omy. So we encouraged cooperative
research agreements in which indus-
try interests and laboratory resources
can be brought together to cooperate
more extensively, through the so-
called CRADAs [Cooperative Re-
search and Development Agree-
ments]. In many ways that is
working very well in a number of the
labs—from supercomputing to high-
temperature materials, in automobile
technologies and many other tech-
nologies. It involves sharing national
resources with our national industrial
base. But we want to make sure that
what is done is done collaboratively,
rather than competitively, with indus-
try. And that such collaborations be
cost-shared and that it have specific
milestones and outcomes.

In my experience at Oak Ridge,
where I helped form one of the first
private-sector companies that drew
upon technology that had been devel-
oped in the laboratory, that was the
way it worked, and several people at
the lab ultimately left and went into
private business. There are now
about a hundred of those kinds of
start-up companies in eastern Ten-
nessee, largely because of the pres-
ence of the university there and the
national lab. So we would hope that
the entrepreneur types in these labs
might well want to leave research and
start a business, but not start a busi-
ness in the laboratory.

Dual-purpose technologies

Q. Defense Secretary William Perry
and his deputy, John Deutch, have
stated several times that the Penta-
gon will be buying commercial prod-
ucts more often than it orders some
special military technology. They
have made it clear that Defense is
interested in dual-purpose items, of
use in civilian life as well as for mili-
tary purposes.

A. That’s absolutely part and parcel
of the so-called reinventing government
concept. It was part of our technology
outlook symposium at San Jose in Feb-
ruary 1993. It’s the notion that the
way technology is moving, more and
more dominated by commercial mar-
kets rather than by defense markets.
It’s the reverse of the old idea of spin-
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out technologies—that defense is go-
ing to be able to get more for its buck
by buying from the commercial sector
rather than inventing it. So the whole
notion of procurement reform has
flipped. But it takes a long time to get
that into the system. And dual use is
another facet of that same thing. It’s
to procure, when you can, from the
commercial market, and get away, when
you can, from milspecs [miliary specifi-
cations], because they’re a lot more ex-
pensive. And sometimes Defense
doesn’t get the best. The front edge of
a lot of sectors, such as advanced elec-
tronics, comes out of the commercial
sector. It doesn’t come out in the mili-
tary sector any more. So Defense would
be impeded by adhering rigidly to mil-
specs. That’s why Perry and others
want to move it to where acquisition is
basically reformed. I think theyre
right. They also want their R&D pro-
grams to keep in mind that dual use is
to the department’s advantage.

Q. Does this new way of doing
Defense business have implications
for the future of the Advanced Re-
search Projects Agency? This Ad-
ministration hasn’t put as much
money into ARPA as it has NIST—
that is, the National Institute of
Standards and Technology.

A. In my book, ARPA is extremely
important in that they’re helping take
the lead in moving toward dual use
and facilitating defense conversion,
which is a big issue. In fact, one of
my people is in Siberia right now
sharing with some of the Russians
what were trying to do in defense
conversion technology. Because if we
think we have problems getting con-
verted, just think about poor Russia.

Q. Why are you investing so much
in NIST?

A. NIST is growing, we hope rap-
idly, toward being about the same
size as one of the smaller Federal
laboratories.

Q. Is the Administration’s vision
of NIST that of a civilian ARPA?

A. Our vision of NIST is a place
where R&D in the civil side of our
economy gains more attention as we
shift from defense-dominated to civil-
ian-dominated R&D. NIST is the place
where we hope to embody a capability
to elicit really interesting new partner-
ships between private-sector ventures,
maybe consortia of universities and lo-
cal industry and the Federal govern-
ment, to push research in the direction
that enables new kinds of commerce to
appear, new kinds of ways of doing
things that either improve our environ-
ment or our health or our manufactur-
ing productivity or some other aspect
of our economy. The mandate for NIST
includes providing new ways to make

the best technologies more accessible
to small business. In other words,
NIST is intended to facilitate and
underscore the diversity and resil-
ience of our civil sector. And we do
it along the lines, again, of partner-
ships, cost-sharing, tough milestones,
outcomes-based analysis and sunset
timetables.

Q. Do you see NIST as a broker
rather than an actual laboratory or
research organization?

A. Yes. It’s more of a catalyst
than a lab in and of itself. It’s a place
not only with its traditional functions
and emphasis on standards, but it’s
an important part of the development
of the civil sector. So its old functions
remain, but the major expansions
have to do with fostering, catalyzing,
managing and evaluating those kinds
of public—private sector ventures.

Q. And will NIST be able to cross
the spectrum of Federal agencies?
Even though it is now a part of the
Commerce Department, can it func-
tion through another department or
agency—say, in Energy or DOD?

A. Sure. Or in NASA, let’s say.
NIST can do that with the cooperation
of those other agencies. It’s part of
the partnership we envision, not only
between the public and private sec-
tors but across our Federal agencies.
To facilitate that is where NSTC
comes in. That’s the apparatus that
enables this to happen easily because
all the principals are involved.

Q. That answer brings us back to
where we began this conversation—
with our discussion of the NSTC. 1
want to ask one last question: Why
did the NSTC exclude biotechnology
and advanced materials as two of the
Presidential initiatives, since those are
so important to our economy?

A. We didn’t. These two R&D
fields are included in the portfolios of
the NSTC committees on industrial
technology and on health, safety and
food. Biotechnology in and of itself is
not so important, and neither is en-
ergy. It's how they each relate to
some of these overarching national
goals. Our work on and support of
biotechnology continues to be very im-
portant. But we don’t think it was
necessarily that productive in terms
of just doing the budgetary crosscuts.
Attention to biotechnology and ad-
vanced materials has not disap-
peared. The topics are incorporated
into the NSTC structure. I think that
makes a lot more sense, because the
structure is organized around a better
match between R&D and national
goals than it was under the FCCSET
arrangement. Those who think we've
dropped those two fields ought to look
a little harder. ]





