Ed David on the Future of
Research Support

efore joining you here, I looked at some

science policy documents, including

the AMS National Policy Statement for

1994-1995. This document is very in-

teresting and significant. I reread “Sci-
ence in the National Interest” from the Clinton
Administration. I also went back to my own state-
ments over the past few years, the most recent
of which was published in the National Academy
of Engineering journal, The Bridge.

These documents raise some important is-
sues and tell you what is in people’s minds with
respect to policy issues. I will discuss some of
these in a moment. But let us keep in mind that
the identification of issues in policy statements
is always a first step in science policy, and only
a first step. Policies and issues must be coupled
with programs which will achieve the goals se-
lected on the basis of studies of policy issues.

But as of now, in most cases, they are not cou-
pled. In fact, the core of my theme is that the pro-
grams and funding of the federal government—
and also of some universities and some of the
states and industry—are really orthogonal to
the policy statements that people put out, read,
and give lip service to. I do not think that is
news to you. But at least we can say that the Ad-
ministration’s views, put forward in“Science in
the National Interest”, are full of good inten-
tions. But I am saying that there is much more
to achieving goals set by policy than the words
and good intentions in which those statements
are couched.

First, let us look at a few of the imperatives
stated in the Administration’s document. Some
interconnected strategic goals which the coun-
try should be pursuing are identified there: eco-
nomic growth, responses to citizens’ needs, and
world leadership in science, mathematics, and en-
gineering. The goals are clear, but what are the
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mechanisms proposed for achieving those goals?
We can think of several possibilities: adminis-
tration programs and initiatives, Congressional
controls and initiatives, as well as industrial ac-
tivities. But the question before us, as technical
people, is, What is the role of the scientific, en-
gineering, and mathematical communities in
achieving these goals? This leads immediately
to the central question, Who controls the na-
tional agenda for research in the future?

That is a principal issue that policy people
must discuss and resolve. As nearly as I could
tell, this matter was not spoken to directly in the
policy document; it was more or less finessed.
I remind you that Senator [Barbara] Mikulski
[D-MD] and others seem to aspire to the role of
setting the research agenda, at least in part. So,
the question becomes, Will social or political
agendas control the scientific agenda? Or will
science control its own agenda and have an im-
pact on these other agendas?

The second thing expressed in this docu-
ment is a desire to convert defense-related re-
search—that of the Departments of Defense
and Energy (DOD and DOE) specifically—to job
creation and national strategic ends, whatever
those are. There is no doubt that some conver-
sion is needed—the cold war is over—and it is
a significant question as to how cold war efforts
can be converted into activities that address
our current situation.

But again, looking into that more deeply, we
find the real question, By whom and by what
process will decisions be made as to which pro-
grams will be used to implement this conver-
sion? Where are those decisions going to be
made and on what kind of advice? So far the con-
version has been put into the hands of the Tech-
nology Reinvestment Program (TRP) of the DOD,
the Advanced Technology Program (ATP) of the
Department of Commerce, and to some degree
the Small Business Innovation Research (SBIR)
activities. SBIR predates the end of the cold war
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by some years, but it is still one of the major gov-
ernment programs to which people look for in-
novation.

So far what we’ve seen doesn’t generate much
confidence. One of the TRP programs provides
a typical example: the creation of a flat-panel dis-
play industry. My understanding is that $500
million has been committed to creating an in-
dustry to manufacture flat-panel displays in the
United States—to catch up, as they say, with the
Japanese. The interesting thing to note here is
that this is not a research and development ini-
tiative. It is a commercial business initiative or
an international trade initiative, depending on
how you look at it. Now, you can say that spin-
ning off new industries has always been a DOD
function, because DOD—and DOE, for that mat-
ter—regularly provides funding to establish in-
dustries which produce the materials and tech-
nology needed for its own projects. Indeed, these
departments have created industries. However,
the results have rarely been commercial and in
many cases not even commercializable. Thus
neither DOD nor DOE have had any experience
with creating commercial industries—and cer-
tainly the Department of Commerce hasn’t ei-
ther—so such programs are unlikely to be suc-
cessful. People are already suggesting what to do
with the remmants of the flat-panel display ac-
tivity when it collapses.

Other declarations in the national policy doc-
ument are that U.S. policies should promote
leadership in science; use fundamental research
to achieve national goals; stimulate partnerships
for economic development and technology de-
velopment; produce top-rate scientists, engi-
neers, and mathematicians; and cultivate sci-
ence and technology literacy for the public. Well,
this certainly recognizes an important role for
academia and professional societies as well as
industry. Furthermore, it recognizes the impor-
tance of elite people and international partici-
pation in science. All of these are worthy, but
there appear to be few if any supporting pro-
grams to achieve these ends.

For example, the NDEA, the National Defense
Education Act of some years ago, was very im-
portant for the cold war outcome. Many people
believe that NDEA support of graduate and un-
dergraduate students had a strong influence on
the technical community, which was in large
measure responsible for that outcome. But at the
present time, there are no education programs
associated with ATP or TRP or SBIR: no federal
programs for financial support of academic fa-
cilities or faculties, no easing of technology trans-
fer regulations by the Department of Commerce.

Industry is cutting its research rather
sharply—the latest figures show a 1% current-dol-
lar increase in industrial spending on R&D, in-
cluding federal contributions. That translates
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into a 2-3% reduction in level of effort, because
of inflation. During 1976-1985, U.S. industry in-
creased its funding for R&D 6.7% a year, but
since 1986 the increase has been 1.2%, and in
1993 about 0.7%. This is a very real cutback in
industrially performed research.

“Science in the National Interest” advocates the
importance of creating programs which
strengthen connections between fundamental
research and national goals. This brings us back
to the “critical technologies lists” which were
formulated by various groups, including the Na-
tional Science Foundation and the National Acad-
emies of Science and Engineering. These lists, it
seems, generated some of the TRP and ATP pro-
grams. But these statements of policy and the na-
ture of the programs they have so far spawned
lead us to ask, Can the departments of govern-
ment change their roles and missions to match
where society wants to go? For example, the NSF
estimates that the cost for repairing, renovating,
and renewing academic research space is be-
tween $7 and $8 billion. Additionally, scientific
instrumentation needs another $3 billion ac-
cording to the NSF. What part of this is going to
come from the federal government? We don’t
know the answer to this, and the outlook for get-
ting that money in finite time is not promising.

Certainly there are good intentions in this
document. It is good to have the statement out.
But there are trends in the society, in the econ-
omy, which are barriers to realizing these in-
tentions. I laid out some of these in my own
statement over two years ago at a science policy
symposium run by George Washington Univer-
sity, and I've updated it twice since. I'd like to
review these very briefly for you. I stated these
trends in terms of what the end results would
be if they are allowed to proceed to their logical
conclusions.

The first of these trends was that corporate
research laboratories will be abolished. The rea-
son is that the currently fashionable paradigm
in industry is to integrate all activities into teams
aimed at specific end results. For example, prod-
uct development in the automobile industry is
now done primarily through “platform teams”,
including people from what was called the func-
tional departments of these companies: all the
way from the design studios and the research and
development laboratories to marketing, sales,
and support for the vehicles once they’re in the
field. This pattern is being followed in a number
of industries. What results is that the research
and development laboratories soon become part
of the “big picture” and no longer can work on
their own independent R&D.

The next outcome of these trends is that aca-
demic research will be completely integrated
into the corporate and national strategies. Bell
Labs, IBM, the Office of Naval Research, the Air
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Force Office of Scientific Research, and DARPA
have used this funding paradigm for many years.
The idea here is that to be effective, science has
to be integrated into an overall plan of corporate
or federal action, leaving some room for inves-
tigator-initiated research. But proper balance be-
tween investigator-initiated research and prod-
uct-directed team research is difficult to
maintain, with support for basic
research being slowly but surely
eaten away.

The third outcome is that re-

ployment of scientists are difficult to find. There
have been a number of suggestions, one of the
most intriguing being that science, engineering,
and mathematics education is one of the best
preparations for almost any career, including
business and government service. That may very
well be true, but the students must believe that,
or we won’t have any students. And at the mo-
ment they don’t appear to be-

lieve it.
Industrial policy is going to
be decided by government. The

s sesnsobere - Mathematics  iorb sovemment ot
federal RED contracts to grants 151 an Stantally o various jevels, ut
has been going up rapidly i'n eSpeCia l ly j[his will not offset the dgcline
Somne thought that this trend vulnerable continued restriction on tech
Will replace grants in most position. today the Commerce Depart

cases. Recent concerns about

misconduct in science have led

to the desire to monitor re-

search more closely. This is re-

inforcing the trend toward more contracts. The
funding agencies and departments are more
comfortable monitoring a contract than a grant,
because when specific deliverables are speci-
fied, the criteria for success are obvious, while
with a grant it’s not so easy. Furthermore, these
misconduct inquiries will result in strict guide-
lines for research performance, resulting in in-
creased reluctance on the part of independent
researchers to be aggressively innovative.

I have said before that the total national in-
vestment in R&D will shrink by about 25% over
the next few years. I'm thinking here about level
of effort, not about dollars per year. The squeeze
on funds at the federal level and in industry will
force everyone to live in a much more penurious
way. The downsizing you see now in industry hits
the technical activities of industry hard; this ef-
fect will quickly move into the universities as well.
The federal laboratory system will be subject to
an even larger reduction. The current budget for
those activities is about $25 billion a year. That
will go down to half or less in terms of level of
effort. I just don’t think a structure of that size
and scope can be supported when the missions
of many of those laboratories have just disap-
peared. Implementing a policy of turning those
laboratories toward commerical, environmental,
or any other effort is not going to be feasible.

The oversupply of scientists and engineers will
continue to increase, resulting in further down-
sizing in some of the universities and colleges
and industries. In the last few years we have
seen many projections of increased personnel
needs in science and technology gone awry. So-
lutions to the overproduction and underem-
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ment has put constraints on
foreign funding of U.S. research,
for fear of foreign ownership
of technology.

While there are laudable good intentions ar-
ticulated on the national scene, the reality seems
to be moving in the opposite direction. We in the
technical community should insist that programs
which make those good intentions into reality
should be formulated and funded. Right now
we are a very long step away from formulating
and funding such programs.

Mathematics is in an especially vulnerable po-
sition. Its principal places of performance are in
academia, government laboratories, and in a few
industries—all at risk in the current situation. The
AMS should make a realistic assessment of the
available resources for mathematics education
and research and include industrial as well as
government and university resources. They
should also make an assessment of the require-
ments to satisfy the good intentions of the fed-
eral policy statements—that is, keeping the U.S.
at the leading edge of mathematics, among other
disciplines. There is likely to be a wide gap be-
tween the good intentions of the federal policy
statements and what can actually be performed
given the resources that are available. That’s
something to be determined, but I expect that gap
is big. And then I think the AMS should propose
some ways of living within the likely resources
while strongly advocating programs to address
the more ambitious goals which I think we all
have for mathematics.

The next eight or nine years will be a sober-
ing experience. But on the other hand the good
intentions of the federal government and some
others—state government, in part, and to some
degree industry—are comforting. Can they now
perform what they have laid out as policy?
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