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Patenting Is a
But if you have any patentable
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strained about publishing his or
her research.

With the influx of billions of
federal dollars in the past three
decades. American research uni­
versities have become a major
source of ideas and information
needed for the future growth of
American industry. University
contributions have been crucial
in the success of the space
program and America's world
leadership in electronics and
computers.

Shifts in government research
support. the increased emphasis
on patents and licensing and the
inevitable growth in inter-rela­
tions with industry mark what
appears to be a new era in the
evolution of university research.

The question of whether pat­
ent and licensing will ever be­
come a substantial source of
revenue for universities is still
open. The figures now don't
indicate it will be, according to
Wood.

There are other realities, how­
ever, according to Thomas W.
Mailey, who works with Wood as
manager of industrial liaison in
what is called Cornell's Technol­
ogy Transfer Program.

"We must be constantly
aware:' says Mailey, "that we
exist to help inventors and move
new ideas and concepts from ~,,
research to industry. This does'
not mean that our total effort is
towards makinq monev-t-lt
means our orientation should be
towards maximum exposure of
good new technology resulting
from research at Cornell."

Both Wood and Mailey feel
their work is a new variation on
the public service commitment of
the university as the state's Land
Grant institution.

Wood. who retired in 1970
after 17 years as a patent ex­
ecutive with International Busi­
ness Machines. Inc. says his
patent work at Cornell is the
most cha!lenging of. his career,
which began as an examiner in
1946 with the U.S. Patent Of­
fice.

The overall, technology
transfer program is under the
direction of W. Donald Cooke,
vice president for research, with
the assistance of Thomas R.
Rogers, director of the Office of
Sponsored Programs.

mendation of a study by the
Cornell.Class of 1922.

Speaking in his small office
complex in 124 Day Hall. Wood
said that in the 1960s certain
departments in the federal gov­
ernment began to encourage uni­
versities to seek patents based
on their research findings. While
there never has been an official
administration policy on en­
couraging use of the patent sys­
tem, more and more federal de­
partments are pursuing such a
r)olicy,"W6odsaid.

Surprisingly, the greatest im­
petus has come from the Depart­
ment of Health Education and
Welfare. Norman J. Latker. pat­
ent counsel for HEW. has been a
leading proponent of the patent
system and the need far univer­
sities in particular to use it.

But why?
Latkerand others. including

Betsy Ancker-Johnson. former
asststantvsecreterv for science
and technoloqv. U.S. Depart­
ment of C()mmerc~e~have argued
publicly since the late 1960s that
American business has faUenbe­
hind. 'many European countries,
not because it doesn't have' new
ideas far products but because
too many of them never get
developed and placed on the
market. In their words American
business is the victim of a grow­
ing "technology transfer gap"
with most of the world's inM

dustrial nations.
They argue that by allowing

new discoveries to enter the
public domain immediately,
private incentive to turn the ideas
into marketable commodities is
killed. It should be pointed out
that a patented idea lasts 17
years in the U.S., then auto­
matically enters the public do­
main.

As Wood says. "History shows
that businessmen will seldom
invest in an invention that is
available to everyone:'

Some argue that the "public
domain idea" among faculty is a
vestige of the pre-World War II
university when the research et­
fort on American campuses was
relatively modest compared to
todav's standards. They also say
it is related to "publish or perish"
pressure. The patenting process
can be drawn out and during that
time the inventor feels con-
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", For decades "patent" has
i)'I13en a dirty word-among many

. university faculty in American
higher education.

Things are beginning to
change. however. at a number of
the nation's leading research in­
sntuncns.

Among the leaders of this
relatively unnoticed revolution is
Cornell. along with Stanford Uni­
versitv. Massachusetts Institute
of Technology. and the Univer­
sities of Wisconsin and Illinois.

Stanford. "Ice example. an­
nounced last year that since
1970 its Office of Technology
Licensing had distributed more
than $750.000 to faculty inven­
tors. their academic departments
and the University general fund.

CorneIrs own Department of
Patents and licensing has com­
piled figures going back nine

"veers (when interest in patents
picked up here) showing that the
Cornell Research Foundation has
received a total of, $1 million
from licensees of Cornell invert­
tions. Most of the funds,
$768.000. were paid to the in­
venters and to their departments
tor further research. The re­
mainder was used for operating
expenses of the University's eXM
panding patent program.

Currently. CRF. a wholly
owned subsidiary of the Univer­
sity. holds 92 U.S. patents and
has applications pending in the
United States on 24 others.

.A question that arises is what
is behind this gradual abandon­
rnent of the time-honored idea
that the fruits of university re­
search are part of the public
diomain?

An obvious answer, of course,
is that given the financial plight
Iacinq higher education this kind
of idealism goes out the window
under the pressure of necessity.

The answer is not that simple,
however. according to Theodore
wo c c. manager of the
University's Department of Pat­
ents and Licensing, established
in 1976. Before that time all
University patent applications
were turned over to Research
Corporation in New York City,
which performs this service for
more than 300 institutions in the
country. Establishment of the
University's current program was
based in part upon the recorn-
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The need for a more strategic approach.-It is clear thut Federal
investments in research and development han a far-reaching impact
on economic and social progreso. The implications go well beyond the
contribution of rcseurcliund development to specific progrnrns such.
8S -defcnse, space, energy, hcalth.. environment, and transportation.

The scope and significnnce of research and development tends to be
overlooked in the Federal budgetary process since it is scattered
throughout the budget and \since science and technology arc often
viewed as optional long-run approaches to the solution of specific
problems which demand immediate attention. This view of research
and development hinders the development of an overall-more stra­
tegic-approach to the resource ullocation process.

A discussion about R. & D. must be a discussion about the future.
Many of our goals can be attained by improved day-to-day manage­
ment ofcxisting programs or by more investment in using what we
already Y...."10\\· how to do. But nothing forces 11 government or a business
to look to the future more than does the question: What should we do
in R. & D.?

A major objective of this Administration has been and will continue
to be, a more strategic approach to our total national research and
development investment. To further this strategic approach, we
must spend more of our talent and resources in more .cleurly under­
standing the research and development process, particularly in how
it works in the context of a representative form of government and a
free market economy. This budget proposes just that, Tn addition,
'the 1973 budget will move us ahead in several critical areas where
our knowledge is sufficient to make wise investments in R. & D;

This budget accelerates our efforts to turn science and technology
to the service of man through emphasis on solving important civilian
problems, increases significuntly our efforts in defense R. & D. to
protect our national security, and strengthens the support of basic
research to increase our stock of knowledge to draw on for the future.

Beyond these overall IL & D. thrusts in the budget, provision is

I
,made for a beginning in several important areas. This budget:
I -initiates a series of experiments to find better ways to encourage

private investment in research and development and to improve

. I The ttrm",ucuch and deve!onmcnC" toYer. the discovery and lpplieation of new Icientific
kn.wl,'"-,.,,,",o, t he d"".",,,,,,,, and "'"",". of new m''''''1.. .",m".•"<",, ..,

> 'Yltenu. It incluJu. for c:u.rnplc. b",ic r e sear e b ,nto the ori;:ln of the unrv er se or on the worltin;'
of the humin body .. well :u the dCli~n and de veicp me nt of • new miiiury aircrAft or the New
YorJc·co.\!'.,I"n;ton Mctrol,l'lu dcmoMlr.C,on project. It we uld nol If\cludc. lor cllmple., the
purchue 01 m,lttuy "((rlft for operational u ee, paymenh to Amtrak lor opultina or capital CO.tl.
or fund, directly lor the Io:hoohn& of ncw Icicntilll and cnsinccn.
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the application of R&D. results. These experiments will be
undertaken through joint university-industry cooperative efforts
and through industrial and research associations-e-with special
attention to small technological firms.

-draws more directly on the capabilities of those agencies that
.harnesscd the atom and conquered space, AEC and XASA.

--strengthens the partnership between government and industry in
R. & D. to create innovative technologies and new markets, thus
providing new job opportunities, increasing the Nation's produc­
tivity and strengthening the U.S. position in international trade,
For example, the Edison Electric Institute is developing a program
of contributions for R. & D. from its member electric utilities.
The Federal Government will encourage such activities through
coordinated planning and cooperative R. &: D. efforts with such
groups. A similar arrangement is underway with the American
Gas Association on coal gasification projects.

-r-provides an improved national capability to assess the importance
of research and development to economic growth.

Through these and other efforts the Administration continues to
improve the management of the Government to insure that our overall
R. & D. effort is adequate, that our R. & D. programs nrc focused on
top priority needs, that our considerable R. & D. capabilities arc
effectively utilized, and that the American people get.a proper return
on the dollars they invest in Federal research and development.

Fiscal year 1973 funding for Federal R. & D.-The Federal
effort for the conduct of R. & D. will reach :517.8 billion in the 1973
budget, an increase of 81,4 billion, or more than S%l OVer i9i2.

Included within this total are significant increases in research and
development to strengthen our national defense: to increase the
emphasis of the 'pace program on useful applications; to accelerate
research and development to deal with key problems in health,
transportation, energy, environment, and natural disasters; and to
strengthen basic science.

The expansion of ongoing programs, together with new efforts that
move us to a longer range R. &; D. strategy, results in a total increase
oC more than $700 million for the civilian research and development
effort-exclusive of defense and space-in 1973 or 15% over 1972.
This makes for a 65'70 growth in civilian R. & D. since 1969, from 53.3
billion to $5.4 billion.

•
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THE OVERALL FEDERAL R. & D. OUTLOOK

IOblilltiont lor conduct of R. & D. in hillion. of doU"nl

1969 1972 1973

_ 8 .... ~.

Defense, including AEC military-related programs 8 ':' 8 _ 8 8 • .;.... 8.4 8.6 9.4
Spac........................................................... 3.8 3.1 3.0
Civilian programs.UH.~h.n_hn8n~nh8U8.8 U_~.hh_8n8 3.3 4.7 S.4

TotaL.................................................. IS.S 16.4 11.8

Trends in Federal R. & D. arc also depicted in the following
chart.

Conduct of Research and Development - Obi;,,,;.,,

S Billiont
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fllCol V,o,," Ellimot,

Special efforts to strengthen cidlian R. & D.-This budget
includes special efforts to strengthen ci"ililln H. oS: D. as illustrated
in the following table:

•

•
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RESEARCH AND DSVELOPMSNT
IOhli,l.thH'I' in million.J

Prolram oLjeelive 1972

57

1971 Pucent
inueue

Abundant electrical power without pollution .;••••••• n __ .__ $392
Flit, safe. pollution-free transportation •••• ~._. • __._ •••h. 456
Reduction in the Joss of human life and property from natural

diustcrs••.•••••••• _••••• _•••••••••• _•••••_........... ••• 93
[.fl'ccth·c methods of curbing: drug trafficking and of rehabilitating

dru~ users• .;••••••••_••••••••••••••••••••_•••••_......... SO
Local demonstrations of effective emergency health Care systems. S
E.t.perimcntal incentives program•••••••••• •••••••••~...... 0

$480 22%
666 46

136 46

60 20
15 88
40

Total of these categories •••n.u •• .u__••••••••u ••

Tota11973 increase ••• _u ••••••••••••• _••• _•••••••••••
999 1.397

398 40

This increase of about 5400 million is the first stage in 52 billion
of R. & D. over the next 5 years in these areas alone. Thcse increase;
illustrate the efforts of the Administra tion to focus R. & D. on both
short-run and longer range goals in areas of national concern.

Abundant electrical po'wer wiihout pollution.-A sufficient supply of
clean electrical power is essential to economic growth and the quality
of national life. A broad research and development program is crucial
to the attainment of these goals-e-botb in the short- and long-run­
and particularly to balance environmental and energy needs.

. In the 1973 budget. further effort will be devoted to the development
of pollution control technologies in order to provide additional options
(or meeting air quality standards fit lower costs, In 1973 there will
also be further expansion of research and development programs
identified in the Energy Message of June 1971. These programs include
the fast breeder reactor for nuclear power. coal gasification, magneto­
hydrodynamics, controlled thermonuclear fusion power, solar energy
and mapping and basic assessment of the resources of the Outer
Continental Shelf. .

To reach further ahead in time-to provide more options for the
future and to begin to draw more on the cupabilitics of the high
technology agencies-e-the 1973 budget provides ior research on
edvenccd dry cooling towers and large scale energy storage batteries
in the AEC, cryogenic power generation and transmission in the AEC
lind National Bureau of Standards, greater usc of laser technology
in fusion power research under AEC. and research by the Department
of lite Interior on the uses of low-Bit,u. gas produced-with less
pollution-from COllI.

Past, saje, pollution-jree transportation.-New lind expanded re­
search lind development programs arc needed to provide fnst, safe,

•
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pollution-Iroc trnnsportntion. Technically advanced systems must be
explored which arc not only safer and more efficient but which reduce
adverse environmcntnl impacts.

Under the 19i3 budgetnearer term R. & D. programs will be initi­
, ated or expanded to utt ack the problem of truck and uircralt noise,
develop more nttractivo and economical mass transit vehicles, and
provide for safer automobiles.

In order to maintain our options (or new transportation systems
further in the future, work will be accelerated on personal rapid transit,
which provides individualizod, nonstop service for commuters;
and now work undort akcn on dual-mode systems for metropolitan
areas which might combine the convenience of the automobile
with the efficiency of a rapid transit system and on new tunneling
technologies to reduce the cost of underground excavation for mass
transit. 'York on advnuccd air traffic control concepts, a short takeoff
and landing (STOLl aircraft , and quiet nircrnlt eugiues will con­
t.inue at.higher levels to provide more efficient, safer air transportation
with reduced euvironmontal impact, In these more advanced fields
of both ground and nil' trunsportation, the capabilities of XASA
will assist in meeting R. & D. program objectives. Similarly the tech­
nical talent of AEC will be utilized in advanced work on tunneling.

Reduction in the loss oj human lites and property [rom. naiural dis­
a.sters.-N atural disasters take an unwarrantod toll on human life and
property. In 1969, 12,000 people died from fires and S2.4 billion of
property was destroyed. 'Yhile increased warning time has signifi­
cantly reduced denths from hurricanes, property damage has in­
creased dramatically, to some SZA billioll during 19G5 through 1969,

The 1973 budget proposes acceleration of research efforts to diminish
losses of lives and property from these and other hazards and natural
disasters. Particular attention will be focused on research in hurricane
modification to reduce damage from surface winds; on earthquake
prcdiction-e-nnd ultimately control-and on engineering to design
safer structures; and on fire resoerch-e-including forest fires.

Effectite methods of curbing drug traj!icking and oj rehabilitating
drug users.-The June 1971 message to the Congress on Drug Abuse
Prevention and Control recognized the' need for a major effort to
curb a problem that is assuming the dimensions of a national emor­
gency. This message cnllcd for the creation of a Special Action Offlce
for drug abuse prevention,

In keeping with this Administration action, research and develop­
ment on new ways to curb drug trafficking and to rehabilitate drug
users has been stepped up in both 1972 and 1973. For the coming
fiscal year, the budget provides for an overall fourfold increase in
research budgets of a number of agencies over the 2-)'ear period since

•

,



.... '~,

PERSPECTIVES 59

\
I

1971. This includes funds for the Departments of Justice; Health,
Education, and Welfnrc ; Defense; Agriculturc; and the Office of
Economic Opportunity-for IL multipronged attnck on all phases of
the drug problem.

Local demoJl.s(ralions oj emergency health care syslans.-Vast sums of
money nrc spent in this country on research in many aspects of
health. One need that has yet to be properly addressed is the provision
of adequate cmcrzency medical service. Technologies nrc available.
The problem is to pull together these technologies into a system which
effectively links communication, transportation of victims, ambulance
equipment and service" trained manpower, and emergency room
hospital service.

Full-scale demonstration of such integrated emergency treatment
systems-v-as planned in the 19i3 budget-can be undertaken with
relatively small amounts of added Federal funds to act as a catalyst.

Incentives to encourage economic growth through R. & b.­
As part of the 8,100 million increase in special efforts to strengthen
civilian R. & D., 840 million is provided for two new experimental
programs to encourage economic growth through R. & D. The ob­
jective of these programs will be to broaden the application of research
and development results, to improve productivity, and to stimulate
private sector H. & D. efforts.

Over 814 million is included in the budget for the National Bureau
of Standards for this purpose and S26 million for the National Science
Foundation. The funds for the NSF will also provide for a national
research and development assessment capability to improve under­
standing of the process of innovation and research application in
American society.

Both agencies will experiment with a variety of approaches includ­
ing joint research in university, industry and Government laboratories,
shared cost research throuzh industrial and research associations,
demonstration of new technology applications in various sectors of the
economy, and encouragement of small, innovative firms.

The division of responsibility between the National Bureau of
Standards and the National Science Foundation will in part be
determined by the different foci of current activities in the two
agencies. The Foundation can be expected to emphasize university­
industry relationships, research associations, special incentives-s-and
longer range exploratory research. The National Bureau of Standards
may emphasize shorter range research objectivos-s-technological de­
velopment and demonstrations with relatively immediate industrial
application and efforts to broaden the application of useful techno­
logical ad varices. The Bureau will also emphasize its contacts with
individual industrial firms and associations.

•
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< <;. HE headlines once pictured the possibili­

ty of worldwide epidemics, unleashed
'" from the laboratories where recombinant

DNA researchers were playing cut and paste
with the basic units of heredity.

But even many of those who have cautioned
against the proliferation of such research nOW

.disown those fantasies.
The fact is that the debate over the safety of

the gene-splicing technique called recombinant
DNA has gone as quiet as the laboratories where
the work proceeds with little protest and, appar­
ently, without incident.

In early March, the National Institutes Of
Health (NIH) granted Stanford University per­
mission to issue licenses to private companies
seeking to develop the technique for commercial
use.

Congress has apparently abandoned attempts
to set up a regulatory commission to oversee

·-recombinant DNA research.
And the NIH, which writes and enforces the

strict safety standards for gene-splicing done in
federally funded projects, is now revising those
guidelines.

"The momentum is now' going towards taking

away more and more of the restrictions on the
research," says Nancy Pfund, a Stanford grad­
uate student, who has represented the Sierra
Club and other environmental groups worried
about the use of recombinant DNA.

"The debate is still alive but it's shifting focus.
Commercialization and the role of the public in
scientific policy don't garner the sorts of head­
lines that 'Andromeda strains' do."

The scientists who originally warned of the
potential hazards of their own research - then
lobbied Congress to prevent legislation which
might further tie their hands - say the debate
has shifted because new evidence has laid the
safety questions to rest. \

Their critics claim Congress was wowed by'
the scientific muscle of those who lobbied
against. increased regulation.

But now tbat the work is proceeding, its com­
mercial potential is ra ising another set of issues,
among them one of the most difficult questions
of all to answer: Just how should the public or
can the public be involved in directing the often­
awesome path of scientific progress.

Gene-swapping, gene-splicing. or more a sci­
entifically, recombinant DNA, is an ability re­
searchers acquired only recently. It allows scien­
tists to take part of the DNA ordexoyriboncu-

,--_~ -.:c:::l.::e:..ic:...::a.:..c:..id=-"_·hlCh makes up the genetic blueprint

.Ge~e-splicingresear~1i5rlhdthe
protest that jizz'red,ccfJut7

" " " " " ' ''' '' ; ;
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for one organism and insert it into the

· genetic machinery of another.
Some of the potential stemming from such

a technique was demonstrated just a few
· months ago when Ue-San Francisco and City

of Hope researchers inserted an artificial
gene into a bacterium and directed it to make
a hormone found in the human brain. The
experiment was hailed as proof that recombi­
nant DNA may be used to turn bacteria into
factories, churning out useful medical sub­
stances, such as insulin, at man's c-ommand.

The possibilities of gene-splicing also ex­
tend to agriculture where years of breeding
might be short-cut with a method to issue
genetic commands.

"We share the firm conviction that this will
be a billion dollar revolution and what we'll
see 25 years from now will be astounding,"
predicts Dr. Ronald Cate, president of CE­
TUS, a Berkeley firm already working at
putting recombinant DNA to commercial use.

But SOOD after the technique was developed,
the researchers themselves begaD to recog­
nize its potential hazards. They invoked a
voluntary moratorium on the work to discuss
the issues and set up some safety procedures.

Among the worst scenarios they imagined
was that a tumor-producing virus might be

· introduced to a commOD bacterta which might
escape from the laboratory and infect nearby
populations.

It is just such scenarios whieb have faded.
The Nlli guidelines have banned the most

risky of the experiments and set up stringent
safety containment procedures ·for others.

New types of "disarmed" bacteria are
being used in the experiments, cells which are
unlikely to survive outside the laboratory.

And some experirnents indicate that gene­
swapping is not novel to nature, that organ­
isms swap genes frequently without creating
hazards.

"The recombination of DNAs is a very natu­
ral process," says Stanford associate profes­

. sor, of biochemistry Rooald Davis, one of
· about 15 researchers at Stanford now doing
recombinant DNA expertments.

"If it's happening at a fairly high frequeocy
in nature and we're Dot picking them up as
dangerous, it indicates to me that they're not
hazards," Davis says.

It was such evidence that Senator Edward
Kennedy, D-Mass., cited last year when he
dropped his sponsorship of a bill which would
have set up something akin to the Nuclear
Regulatory Commission to deal with recombi­
nant DNA. It is also leading the Nlli to revise
the guidelines under which federally funded
gene-splicing projects have been operating for
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the last year and a half - probably to ease
regulation of those types of recomblnantion
known to occur in nature.

When Congress started to consider the issue
this year, the debate had been pared down to
a bill which would extend the NIH guidelines '
to cover industry, at least for two years.

Setting up the same standards for industrial
laboratories that university laboratories oper­
ate under makes sense to both recombinant
DNA researchers and their crttics.

The most controversial part of the House
bill, which would also set up a study commis-

sion to examine the long-term uses of the new
technology, is the clause which would reserve
the right to regulate the field to the federal
government.

The prestigious universities where the re­
. search is under way support the clause. The.
critics, who may have hopes for more restric­
tive legislation at the state or local 'Ievel,
have. spoken out against it. .

The critics also point to what they charge is
a conflict of interest. Stanford University,
which is seeking a patent on the recombinant
DNA process developed by Dr. Stanley Cohen
of Stanford and Dr. Herbert Boyer of UG-San
Francisco, stands to make substantial roval­
ties should commercial uses be developed dur-
ing the life of the pa tent. '

Although Cohen has waived his rights to the
a percentage of the royalties, Boyer has set
up his own company called Genotech to pur­
sue commercial application of recombinant
DNA.

Stanford has Dot issued any licenses to pri­
vate firms so far and bas made no decision on
how it will go about doing so, according to
vice president for public affairs -Robert Ro­
senzweig. He lists possibilities that range
from allowing anyone who applies to use the
process without collecting royalties to grant­
ing an exclusive license to one firm.

"Down the road there are going to be lots of '
applications that will raise questions," Rosen­
zweig says, but he goes on, "in the short run
the problems are going to be quite managea­
ble."

Rosenzweig points out that NIH will require
any firm receiving a license to comply with
the federal guidelines, something private
firms are not now required to do.

And, he goes on, it is only with the protec­
tion of a license that industry is willing to
invest in developing a useable product from
the results of publically funded basic re-
search. .

"Some people appear to think that's either
novel or evil. I don't think it's either. That's
the way things get done in this country,"
Rosenzweig argues.

But among those who disagree is Jonathan
King. a biology professor. at l\1IT who ha.s
been a leader of those criticial of the recombi­
nant D~A researchers,

King is willing to concede now that "Its ....
important technology. It's a revolutionary
technology. It can be done safely."

But be sees. problems of both safety and
ethics as the technique gets translated into
commercial use: .

"It's really a rip-off of the public interest.
This was developed entirely out of public
funds ... the money should go back to the
public trough," King charges.

"Every bit of recombinant DNA research
was paid for by the sweat of the public brow.
I don't think the trustees of Stanford should
benefit from that."

King also fears that as industry, using re­
combinant DNA techniques, develops products
and methods worth guarding as trade secrets,
the research will become increasingly diffi­
cult to regulate.

"There's a direct conflict between public
safety and private profit," he says. "It's im­
possible to have the stuff done safely in se-
cret," .

Adds Halsted Holman, a Stanford professor
of immunology who has been critical of his
Stanford colleagues on the recombinant DNA

issue. "How much do we know about the
health problems associated with recombinant

. research in industrial applications?"
So far, Holman says, "The evidence Iavors

the experiments" which are being done in­
carefully monitored laboratories. "But as we
get into more and more complicated recombi­
nations that might change," Holman says.

The critics' main contention is that the
technology is just too new to be sure about
and to!? revolutionary to abandon caution.

Even beyond the immediate questions of
safety, University of California at Santa Cruz
Chancellor' and former genetic researcher
Robert L. Sinshelmer .has suggested the work.
be restricted to a few facilities because of its
long-range potential for tampering with he­
redity.

"With recombinant DNA our practice now
far outpaces our theories and may carry us
swiltly and unwitlingly into pew domains,"
Sinshelmer said in a speech last November.

"We may now have come to a time when
we need to consider whether we ought to
forego certain technologies, however alluring,
as unsuited to the nature of mankind."

But recombinant DNA researchers dismiss
the idea that their technique presents any
special prohlems as it goes commercial or
that restricting their research is the way to
protect society from broad fears of genetic
engineering.

"It's my belief at the present time and the
belief of the other signers (of the mor-ator-ium)
that the concerns that have been developed
bave been greatly overblown," says recombi­
nant DNA pioneer Stanley Cohen.

"The experience and the reason for the
shifting of the debate away from the safety
question is that it's become clear that this "?....:--...-
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research has DO more danger than any other.
research," be says. .

Coben believes safety procedures sbould be
followed, as they are in other types of biologi­
cal research, but be bas argued heartily in
Congress against any enactment of specific
regulations into law.. .' '. •.

"We don't have a salmonella research act of
1978 or a rabies T\"SeBTch act .of 1978, yet
work in those areas is known to be hazard­
ous," he points out.

Cohen, who has been criticized for using un­
pubisbed data as a weapon in tbe legislative
arena, is just as eager to take a swipe at those
who speak for 'more public participation in
setting scientific policy.

"The public as I see it are public represent­
atives and not self-proclaimed spokesmen for
the public," he says. "When one says the' pub­
lic should be involved I would argue the pub­
lic has been involved."

While government, through its funding
processes, sets the basic directions of re­
search, Cohen states, "The question is whether
basic research itself 'should be directed in a
day to day way by tbe public."

"It's very difficult for anyone, even for
scientists, to know what direction the search
for truth will take," he says. "Knowledge'
cannot be bad.Knowledge can only be good."

It is up to the public, Cohen acknowledges,
to see that the knowledge resulting from basic
research is put to good use. But he' sees exist-
ing mechanisms to do this. .

He tells the story of a critic who charged
genetic engineering might someday be used to
genetically alter an aggressive male by di­
recting bis cells t.o produce less of a particu­
lar male hormone. Cohen's reply was that a
method already exists to accomplish the same
end - castration - "but castration is not
publically accepted." . .

But those who have fought against him on
the recomhinant DNA issue contend there
must be better ways to allow the public to
control its scientific future.

"I think the public interest is there but it
hasn't found a way to express itself," says
Nancy Pfund. "We're. asking for the same rule'
of participation in basic science as in other
sectors of our economy and society.

"That's tbe issue that's going to keep burn­
ing once this particular issue dies out," she
says.

To which one recombinant DNA researcher
replies: "They've overdramatized and scared
the public and by scaring them you get them
involved. Maybe the public doesn't want to get
involved."
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DALY CALIFORNIA 3/31/78
By TOM PECORARO
Staff Writer

SACRAMENTO - A last-minute lobbying effort ~:-"i~st a pill
guaranteeing llC faculty mcmbe-s (>rc~.~ ro ct'~r-;-:=:-.,~:?' ;·..T ::--::-J ;~­

p.<-.;,~rs forced r~'~;r·:';:.::m~r!~ o~ h-:;.,<~<"~ or: ~h(' ~~l: 'l:rc :- ~ ~~~···c;J.y.

Hearings have been pes...ported until the b:T~ bzc:;c:-"' cvn r-i-ner
enough voles for pas sage.

DC administrators who 0r;,,:,~t' tbe bill ear-lier this v.e c': convinced
Avscmblymeml-er An Torres (D·L~s A!"'~eie~) tc withdraw t.:s Sl'~;:':)rt

for it.
And L1C Re gcnt S~ar.!ey S""::':"~"'::-: y:."~.'c:-,:l~y r,-;(,:7::"'~- ;-'~':'":c' "rom

~~tu!;~~~~C~c~~~~:~~:~~·:~;;~~>~·:.:;~~~(~~:-·7:.:~~~t~f~~~~i.:E1 ~;~ ~~;
pose it.

The bill, SB 251, sponsored by ~t.:c·e ::n£~or David :-:(\~ :.rti C)·Los
Angeles), would gjve Iscuhy cs.r-r':c'::'.:':!' fl: p"o.'7l~ ~jC',!,,! !'-~': tc-iure r-ecess
10 confidential informs-t-en ;~:-'a:.:! ::":rr: - 'e: -c-: ('If rc ;:m1~' rn :.'!'.:10?"; :' nd
reports of faculty rcvtev..· CN.~ ;r,;:t,: ~~. C ;<y ~~': ":"':"; ::- c~ tc; -ce- \''C:.:10
be t-e!eted f,O:T1 the ,~\:?<;~::' ;-.:C".,-.~-<,-':1.

The bill also grants all lie ....:-.~.'.':".:'': a-ce s- to r-r:~·~"C'':'":--:·'_:-,:!~!

records, includir-g iCc.-::-.;:-;S' :\";:."_, ....~-~:: ~.C ;.:~·~7.._~:-:.·:-'·:.;,: ;::~'-.:rs of
reference.

UC ac;n;'1:~t7.t{'lr$ and f".:t:"y ":,:'1",' ~:-. »: ~C'\", :-r.l LTC c:' ::-;"~:: ':'7. have
united in cpposition to the ',=r:i~::~;:)n. "·';l.!.~n:-. ~~·,a~ it -;::r i.,;;<:.:r::1:ne tbe
confidential promotion ale tt :1:Jr-:- r: '::'::"~ Pi0:~S~ t!--:q' t~:':'r.:c vith UC' s
excellence in research.

The birr~ oppcnent s C!S0 ct.:'!! is ·Jl",-,~c~~::.?ry. 7,e; p,:'<~1t ~:r iher a
bill granting all state ei.,~:c:,<·e~ ace: ..~ 10 r(::-:-·"':,,~·.' ;:-:L C'o:-.:-;~~n:;a1

information ker! ~~:'(':J! !!.H':TI -,..2~ ~.i:--:..:: :.-.t(' .-:;, );-::~ :.:'T.
The bill. SB 170. <.:.[c,,"c( f,,, n-i'vc: s:-::; ~c j:':-~'\···.~c :::~:"'::-:,L.:·; t~"'{1.~ of

this confidential material with th~', .r-cs cd:':: rc: or !'.l·--:-:.:T,,·~-i:-s of i-s
substance. The unive-sfty's '1:\\ po'icv. enacted J2H Sc,tc:.r·;::er. allows
only for summaries.

.. It seems premature for tbe l~:r,\~:~'\.I:-e to stet:' :" :-~t t:-;s r:-:"1t. We
~'(m't know how wen the~e p;-f·:~:"·'..He~ rr: w0:'"k:::f.0:'"~'C·"" ,....d\ ti::y wi!!
work," !'aic }brold Ht"·o\\,';t-:. t:C'_A .... ::e-:":~::.;-:c:.;(-;- r 0 r :"\::'::lY rd3.­
tions and ch?Jr of tl1c- cO:-:;~',i~'!'~ :h-! \,.;-To~e :k: ~E:\e;::.::y·s c:.me-nt
personnel prvcedures.

Assemblyrr.~mber7'or.es. lo:-.~\;~d ~y :-1N:m':tz eB"il=r this'" eck ..
emphasized this !;amc poi,t.

. 'If the unjYer~ity i$.ai t =(:--: 0f.J·....':!z) f;,~~t':-~i !:..~, r~:"' .1~-.:' c [:-~ i:-.~]
effort to imp!er.1ent SB PO, it i5 no: ~:-,:-,;.:.,:)rt~c ~C' :r,,·,:-·":.':c r:~w

Jegisletion a~ !~js time," To;-~:~. ~?jd.

But surp~)f1.ers of F.c-bi..rCs rJ':\l ~:ii ct\n'-:~d ~:;?t t~e ~-r:;<\'cr:.::y is
\lio:a!ing the i'1te::.nt. if no~ t:l~ l'?'~-=r, c r L<;,: yc~f$. Lw.

David Srody .. stal::·..,ic!e c'E:r of i."r~ iJC /.:::~r.C:_!l ~-:::':',:!:':',1 of
TC2cncrs, CIne of the p,;n.:;p~.: [.:'N';'~ '::,::,cl:;q:. ~; 251, }';;;':~( ::-. tes·
timony befqre the jucicia.""")-" c0m!"'":;Hee yeS!(;f(.'2Y 6at by ?"(lviG:ng
summaries only at the end of :~,-: l:ii'...:~e review p:'"~:.t's.s t!l:: L::"'Ii..-,;r!:lity
m2ke~ it im})(Issib:e for cC.:-::::;3'1~es '.!I'lf"1.:r!y cede,:' t~:'::.J:e t,) ':ti~~::";e

where they were wronged.
"The cf1:lci~j l~j~r. is !l:.a: p'llr'e h~\': :ht' jr;for.::n:c'~t~ey :.~ed .to

appeal theIr Gec!s!on anc; oe f-t::"'f;'{:1'~~d etue rro~:ss, l-fC("}' sc.!d.
"These aggrep.led sumrr2,!eS a:e v:':"wa!ly u~.el~ss to ? ~aso~ \,,'no
~eli::\"es himself to be treated ta:f<.:!rly, :\s.greg2.~ed sur,:m:::..ries ma::c a
mClcKery of due pwcess,"

The bill's ~L:p;1orters only h2:vC CP.!: more chan:e 10 p-e",en! it in
cmnmittce. L'nder California law. any hili tha: f<J,il~ 10 win f":'-';':~= ::f:cr
l:1ci!1f: P()~tp('TIc-d three 1imc!'l i ... c\'l'~";CC: ~d lie-i,d. <':1..1 5 B ?:- ') ;~:: ... c.!:"li'dy
been ddaycd t\lo ic:c.

"We're g(lmE: 10 mi-lke- c\-er~ ef"'or! to fi;ld ou~ wh~l :".e '(:::"',,10rs'
C0nccms are and addre~~ them:· Lcri S:1::1;. a l-:~:~·~·.i·,::; :.:.!,~.;c·...'ln~ to
Sc::hator Roherti ~~id. "Ifit !2.~:es tWC'l"'~ !~rc.·_c \..t.:-};~ to ~-:: : .... c _'.'.'::: (\:tl-:e
next he<:rir.g. fi~e. It"s our I~j~! ti:-:1::: a,l"'U:1c,,·

\
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'On Jan, 27, within 3 week after Prcsi­
dent Nixon delivered his State of the
Union message and his fiscal 1973
budget to Congress. about two dozen
White House staff members gathered
at Washington's Hay-Adams Hotel to
celebrate the end of a unique crash ef­
fort- to-plan new subsidies for' high­
technology development.

The party's guest of honor was Wil­
liamM. Magruder. who had led the
drive to create what came to be known
as the New Technological Opportuni­
ties Program. "

The 'men and women who had
worked for Magruder ona backbreak­
ing schedule since early fall had, pre­
pared Ji' "'gift' for their boss. It was a
toy airplane, in red plastic. piloted by
the Red Baron, of Peanut's comic strip
fame.

The baron was outfitted with schizo­
. phrenic headgear.

One-half or his helmet was painted
black, with the letters S'S'L'outlined in
white-symbolizing _,Magruder's un­
successful carnpaign vn 1970 to save
the ill-fated program to develop a
commercial supersonic transport air­
craft.

The other half was white, and it
was adorned with the acronym TOP,
for Technological Opportunities Pro­
gram.

Also painted onto the baron's hcl­
met was a series or numbers ranging
from 350 to 779-symbolizing the mil­
lions of dollars that had' been contern­
plated at one time or unothcr for the
technology program next year.

It was a small plane, as befitted the
program the Administration had ap­
proved. For after months of effort.
after intensive review of dozens ·01'
imaginative and expensive proposals
for new federal research and develop­
ment subsidies. after hours and hours
of consideration by the principal ad­
I ...,

Rand D Coverage
This is the first of a two-part

series on the evolution of the Nixon
Administration's policies for ;;ci~

ence-und technology. This report
anaiyzes the Administration's drive
last fall to produce a group of major
new technolccical initiatives; the
second reportwill describe the Ad­
ministration's Iuturctpluns in the
area. (For two earlier reports 011 the
Administration's plans to.stsmutcrc
researchiand development in the
United States. see Vo. J. No. 43.
p. 2//5. and No. 44. p. 2156.)
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L, .1Jt~
William M.;\'lagruder and the symbolic: toy airplane from his staff

visers to President Nixon. the Admin- identify ways in which the 'government
istration hadvdecided. as Commerce could help stimulate technological in­
Secretary Peter G. Peterson put it. novations t-O soh'ccriticJ.) domestic
that "we have to learn to en vI in this problems. thus impruvingithe com­
area before we can walk." petiti .....e position of the United States

That admission had fortnallv been in world trade and utilizina the skills:
made a day before Magruder's party, of unemplo}'edscientistsandengir:ee~_
at a Cabinet Room briefing led by The program then seemed to hold
John D.' Ehrllchman. the President's out the promise to the scientific and
top domestic affairs adviser. Ehrlich- technological community and to large
man notified the gathering that no big U.S. .industries of an important new
new programs would emerge in the partnership with the federal govern­
coming fiscal-year. ment and significant shon-termipay-

Yet Ehrlichmanargued that even offsin cash. lt had high political o »er­
though the Administration had not ap- tones. The program "could become .:!
proved expensive projects to develop key component in President Nixon's
new technology, Magruder's work had economic policies and in his bid for re­
laid the base fora more rational ap- election:' wrote John N. Wilford ia
preach to federal science policy. The New York Times.

Clearly. the new technological op- "In a real sense. science and tecb-
po nunities (NTO) exercise has in- nology arc being enlisted as important.
creased the government's understand- components of "the new economic
ingof problems endemic to subsidiz- policies.vsaid Peterson at the time.
iog research and development in de- And in an October interview. David
mestic fields where private industry said he believed the program "wiI]
traditionally has held sway. It also has result in some of the most important
led to a new federal resolve to under- opportunities for the scientific and
take experiments inR and D partner- technological community in years."
ship between the government and the Magruder was appointed on Sepc,
private sector. 13 to coordinate thcprogr;?'ffi, and a

In the long run. the Presidential few days later he expressed caution
"message to Congress On science and about "overselling the program" buz
technology" . that emerged from the said thai '"1 wouldn't have taken the
Magruder effort may be viewed as an job unless I had convinced myself than
inponunt First step in a government we could come up with something
auemptto better apply the technologi- signillcunt."
cal resources of the nation. Working against a tight deadlinc-«
Program development: The drive to the technology package was 51.1PPOSt:c

ficH1 new tcchnologiculvopportunitics to be ready for announcement in the
was launched last September. shortly State of the Union '1lles:-,ag.c~i\-lagf~­

after the Administration had instituted dcr ill November abandoned his re­
its _\..age-price freeze. .hs goal was l(~, ';0}\,1:: not to build a siLab!c personaj



~ staff and recruited nine program man­
agers .Irom the ;'\ational Aeronautics
and Space Administration to pull the
package together.

The program managers inherited -an
ambitious wish list -of -proposals. made

'lO Magruder byfcdcral agencies-a
Jist that would huve cost-S 1.5 billion in
fiscal 1973 and S II billion through
fiscal 1977. Large new .initiatives put
forward to the White House included
development of new nuclear power
systems for commercial ships. develop­
ment of offshore pons Tor deep-draft
tankers. mapping and exploitation of
the resources of the continental shelf.
a speed-up in the AEC's program to
use nuclear detonations to free natural

.gasfrom tight rock formations. a plan
to fully develop high-speed rail trans­
portation in the Northeast Corridor.
an item-by-item' analysis of the nutri­
tional content of the' nation's food
supply, and a- campaign against kid­
ney diseuses.
White House team: Four of President
Nixon's top advisers made the 110al
decisions on the NTO program:
Ehrlichrnanv executive director of the
Domestic Council staff: Georac P.
Shultz, director 0' O~IB: Pet~rson,
then 'director of the Council on l nter­
national Economic "olicy: and Peter
M. Flanigan. special assistant to the
President.

The group wrestled with the pro­
posals-presented to them all during
the month, of December and spent
several .hundred man-hours trying to
put together a package.

By Christmas. it was evident that
they had failed, In the end, none of
the large-scale projects was accepted.
and the Adrninistr..uicn also decided
not to go for across-the-board R ..mdD
tax incentives for industry.

A much smaller. backup list \';jas
assembled by the O~I Band word
went' out fro~l the White House that
no more could be expected in 1972.

1

President's message: On March 16.
the President' sent his long-awaited

. message on. science and technology to
Congress. a message originally sup­

-posed to 'cap the ~TO campaign by
announcing broad new policies and
programs. With the failure of that
campaign to . produce sizable new
initiatives. the document .was anti­
climactic.
! Disappointinenr- Though billed .us

. the",first Presidential message :00

science and techncloz... in the nation's
history," it failed t~ attract much
notice. and indeed most press co:m~

..
ments showed keen disappointment in
its contents.

Thus. the headline, in Science,the
magazine of the American Association
for the Advancement of Science. read:
"White House Presents Vapid Tech­
nology Plan:' And the magazine
characterized the message-as "little
more than reshufflings of existing
rhetoric and known policies" in""s<!d
contrast to the optimistic hints' that
emanated from the Administration
last summer and fall."

Daniel S. Greenberg. a keen if
acerbic observer of federal science
policy making. wrotcin his Science
and Government Report: "In form.
content. and vision it is a fairly
pedestrian melange ."

Speaking to the business commun­
ity. Business Week similarly stated
that the "Administration is admitting
that it doesn't know how to formulate
new technological programs or insti­
tute immediate incentives for strcnmh-
enina industrial innovation:' -

P~sitire reaction-There are those
\\ ho stronalv disagree with the criti­
cism leveled "at the -message on science
and technology. "Much or the negative
reaction is based on the very high ex­
pectations that were generated out of
the Magrude- operation.Tsuid William
D. Carey of Arthur D. Little Inc.
"They made a tactical error in 1rum­
petingthat drive and it leaves the
message looking preuyweuk."

Carey. a recognized authority on
science policy who served as assistant
director (human resources) of the
Budget Bureau during the Johnson
Administration. continued:

"That's too bad. because I think-it's
a very good message and an extremely
significant document in the history of
federal science policy making. .

"In the first place. it hegins to look
at science and technology not merely
from the cost side of government
policy-but asa necessary and vital
investment, a blue-chip investment.
That represents a whole turnaround .
and in that sense it could become as
important a landmark asthe19-t6
Full Employment Act was for labor.

"Secondly. it seems to recognize the
real" problems of innovation and the
barriers to the utilization of technology
bv societv. ...What it suvs finullv is.
'OK. we ~can't solve the" big problems
at the moment. but let's trv out a num-
ber of things:" .

Carey's opinion received strong
support from John W. Davis. D~Ga ..
chairman of the House Science and

Astronautics Subcommittee 011 Sci­
ence. Rcscurch und Dcvctopmcnt. At
hearings in April devoted to science.
technology and the economy. Davis
expressed the "deepest regret" that
the message had nut received more
attention in the press and in Congress.
.. It is a very important document." he
·said. "and fully commanded the at';'
tention of the subcommittee and
nlyselL';-

And Greenberg. while critical of the
message. wrote on Feb. 15: "lt is in­
viting to scoff at the mouse that has
emerged from. the mountain of task
force papers. but it should not be
doubted that some profound reorienta­
tion of the national Rand D enter­
prise is now under way:'
New programs: Though the Admin­
istration has lowered its sights in the
federal Rand D area, small but poten­
tially important initiatives have been
launched for thecoming fiscul ycur.

The chief residue of the Maeruder
drive is the S37.5-million Experimental
Incentives program announced in the'
President's fiscal 1973 budget. The
program will be jointly administered
by the National Science 'Foundation
and the National Bureau of Standards.
During the coming year. each agency
will commission a number of small­
scale pilot projects to experiment with
a variety of partnership arrangements
between the federal government on
the one-hand and private firms. uni­
versities. nonprofit research organiza­
tions andstate and local governments
on the other.

in addition. the NSF has been given
$2.5 million to study the barriers to
technological innovation in the United
States.

The Administration has also pro­
posed legislation 'to encourage the
growth of small firms specializing in
development of high-technology pro­
ducts. The legislation would liberalize
government-loan programs for such
companies and grant them favorable
tax treatment and relaxed securities
regulation. Further. the Administra­
tion is exploring other measures to aid
commercial development of high
technology -chiel1y revisions in patent
and antitrust policies.

The Administration as well has
pinpointed five areas where it feels it
can push ahead with a number at" pro­
grams: energy. trunsporturion. drug
control and rehabilitation. und "natural
disaster control. The five general fields
received most of the S700-million
increase jhe Administration claims it
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to the difficulties of tying' p-~Hn~ula';
prograrnsvto our specified national
goals. 'Ve found a great deal of dis­
agreement in the government agencies
and among the outside experts about
how an Rand D effort fitted into over­
all priorities."

Goldrnuntzpcirned out that in some
areas .disagreemems started back in
the blue-ribbon panels tbernselves.
Transportation was a case in point.
"Some railroad leaders on that panel,"
he said. "saw no reason for the federal
government to get' into the act with a
subsidized Rand D program. Their
attitude was.v l'rn making money, and
I'm doing fine without your help,
thank you.' ..

Problems with agencies-«The OST
team found. in addition, that the
federal agencies that. were supposed to
contribute ideas exhibited a widely
varying degree of interest in the pro-
ject. - -

Some were highly enthusiastic and
worked hard developing their propo­
sals-the Transportation Department.
for example. Other agencies submiued
many ideas that either were insuffic­
iently supported by data or which had'
already' been rejected "earlier by top
policy officials: there were•. for exam­
ple. a. whole series of proposals first
made during the Johnson Administra­
tion for exploiting ocean resources.
and a large number of suggestions for
special-purpose airplanes. And some
agencies. like the HE\V Department.
tried to be cooperative but never be­
came ";'cry. enthusiastic about the new
technology program.

In the case of HE\\". the initial sug­
gestions for health and medicine initia­
tives had to. be scrapped entirely and a
new package was constructed between
Dec. I undDec. 15.

:\h, :. ",,-,t-t!i>~I'Jvtf\!
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Peter G. Peterson

NTO program. and they. like the
OST. reported to Magruder, who had
been assigned to coordinate the effort.

One task force. headed bv Ezra
Solomon. a member of the Co~ncil of
Economic' Advisers. was instructed to
explore-ways of financing the initiu­
rives as well as more general means of
stimulating industrial Rand D. The
group had a December deadline.

The other task force, headed. by the
Treasury Department. was to report
after six months to a year on the prob­
lems associated with transfer of tech­
nology among nations. It has just com­
pleted its study and will present its
recommendations-soon to the Federal
Council for Science and Technology.

One additional step taken by
Magruder after he assumed command
was 10 elicit proposals for new tech­
nologies from private industry. Several
hundred letters went out over his name
to numerous trade. associations and
individual companies. This produced
more than LOOOideas, but very few
received thorough study.
Initiatives search: David chose Law­
rence A. Goldrnuntz, executive direc­
tor of the interagency Federal Council
for Science and Technology, to direct
day-to-day operations in the OST's
review of agency suggestions. and
Goldmuntz. in turn, recruited two
deputies from the Commerce Depart­
ment: John B. Connolly and Harold
Glaser.

Goldrnuntz divided the OST staff
into nine working groups. each with
an assigned SUbject area. The area
titles were flexible and changed several
times during the' operation. but gener­
ally they included transportation.
communications for social needs.
natural resources. urban-suburban
development. health care. pollution.
natural disasters, 1.1\\' enforcement and
productivity.

In addition to its own in-house
evaluation of agency proposals. the
OST sought outside advice from blue­
ribbon panels of scientists. economists
and industrialists in each topic area;
Magruder estimates that about 125
outside consultants came to the White
House during: .Octobcr and November.

OS"r evaluation -I t was in \\ restling
with the second set or questions about
the technology proposals c-tlicir Trn­
pact on domestic problems. inter­
national trade and employment of
scieruisrs c-rhat the first major prob­
lems and delay s occurred. "The sche­
dule kept slipping." said Connolly,
"and thcreusous it-did related directly

758 has made in civilian Rand D for
5/6/72 fiscal 1973. These arc areas in which R

NATIONAL and 0 already is in a relatively ad­
JOURNAL vanced state. and they would have

~1972 been' slated for sizable increases re­
gardlessofMagrudcr's efforts. In
addition. the increases will not finance
any large-scale demonstration projects.
of the kind Magruder was studying,

Search for a strategy
The search for a new research and

development program divides roughly
into two periods of time: the five
months from July to December. when
David's Office of Science and Tech­
nology and then Magruder and other
officials performed the detail work of
reviewing. proposals from government
agencies. and the time thereafter when
top Presidential advisers became
intimately involved in the decisions
leading to policies outlined in Presi­
dential messages in January, February
and March.
Beginnings: The Administration's
effort began on July I. 1971. when
Ehrllchmun sent letters 10 15 govern­
ment agencies asking for technology
proposals. Responses were forwarded
to the OST, where David's staff began
analyzing them immediately to assess
their technological merit and to eval­
uate how they might contribute to the
larger. goals: solution of pressing do­
mestic problems. Favorable impact on
the.balanceof trade and on employ­
ment of scientists and engineers.

It was not until after the appoint­
meru of Magruder as a special consul­
tant .to the President on loan to the
Domestic Council that the NTO pro­
gram moved into high gear.

At about the same time-in Septem­
ber-two interagency task forces were
appointed 10 study clements of the
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whose field of research centered in R
and D, productivity and economic
growth.

Promptly dubbed the "Little Ma­
gruders" by the other government
officials with whom they worked, the
group moved into 10 offices in the
New Executive Office Building.

Each program managawas as­
signed to one or more of the loose sub­
ject areas already established by the
OST staff. and each set out to apply
the program-management techniques
developed by the space and defense
agencies to :theinchoategroup of
proposals before them.

What the i\iASA team inherited was
a fist of proposals that wus defensible
frorn a technical standpoint but which

"Iacked dctaitcd unatysis in two other
important respects:
• program management analysis­
how. by whom. on what timetable and
with what resources would a program
be developed:
• priorities-the relative priority of

the various NTO proposals in relation
to over-all national policies and to'
other Rand D efforts.

The first task was the most impor­
tant for the NASA .teum. Priority­
setting-thoJgh attempted in a pre­
liminarv wav bv the tt.:am-ultill1ald~

had to 'be Icft to the quartet or Whit<
House officials:

Function-In explaining how the
NASA team was used. Connolly said:

Space Shuttle: The Biggest NTO?
Last fall. Administration officials were making much or their plans to

direct federal research and development dollars away from space and
defense. where they traditionally have been conccntrated.vand into efforts
that could help solve domestic problems in areas such as health care and
transportation.

But, ironically, with the failure of the White House efforts to develop a
large package of civilian technology proposals, the biggest Rand D item
now planned by the Administration is the controversial space shuule-, a
Nj.\SA project slated to cost S550illioil and-to generate some 50.000 jobs
in the aerospace industry in the next six or seven years. (For background
011 the shuttle. see Vol. 4, No. II. p, 539. and No. /7. p, 706.1

President Nixon announced that the space shuttle had been given a fun
go-ahead on Jan. 5. just after the. Administration had admitted that it was
retreating from the-ambitious goals it had set earlier in the NTO (new
technological opportunities) progrern.

The space-shuttle program will have two effects that had been expected
to come from the NTO program: it will funnel sizable amounts of federal
money into high-technology-industries and it will help reduce unemploy­
ment among scientists and engineers.

Inevitably suspicions of a tradc-off urose. But the Administration Flatly
denies that the events arc linked. Said Edwin L. Harper. assistant director
of-the Domestic Council staff: "Lwas .at all the relevant-meetings and the
two programs were never discussed in terms of a trade-off. The timing of
the space-shuttle decision hudan independent history."

the program on schedule, Magruder
had to begin to make his own presen­
tations during the first week of Decem­
ber to he quartet c' "Jhite House
officials- Ehrlichrnan. Shultz. Peter­
son and Flanigan.

By the end of November. the situa­
tion within the .NTO initiatives search
was "chaotic," Goldmuntz said. and
at this point Magruder reversed a
decision he had made at the time of
his appointment: he went out to recruit
a staff or his own to assist him in the
final weeks. "We were suddenly under
the gun on the deadlines. "Magruder
said. "and things weren't moving fast
enough. There were too many meetings
and too much paper shuffling. Ldc­
cided that I had to have a group .of
hardheaded systems-management spe­
cialists to get the program areas into
shape lor presentation to the top men
in the White House:'

"I needed a lot more help when we
went forward in an~wering a series of
tough 'questions the White House was
bound to raise: why not have the pri­
vatc sector do this project. for in­
stance; or what is the cost/benefit
ratio on this: or if the uovemmcnt is
going to get into this, h~w· can we get
the government out later'!"

On Dec. I. at Magruder's-request,
NASA assigned nine program man­
agers to the NTO effort. and the
National Science Foundation supplied
an economist. Leonard Lv Ledcrman.

..It wasn't that they didn't want to
cooperate," says ... Douglas R. Lord.
who puttogether the final HEW set of
proposals forMagruder. "but they did
react~gainstanything they thought
smacked of "technology Ior- technol­
ogy's sake.' ..

Dr.lun A. Mitchell. special assis­
taot to the HEW assistant secretary
"for health and scientific affairs. said:
"We were verv interested and did back
the proposals in the 'nutrifion and food­
safety areas - and some medical initia­
tives such as attack on kidnev diseases
and diabetes. But we felt there was a
certain naivete in the NTOprogram
abouttbeappllcation of technology to
medicine. You have to prepare your­
self with 3 lot of homework in each
field before you can really know how
to apply technology - in new devices
or processes, for instance."
lJudgetcycle: Meanwhile.-an intract­
able problem came more and more to
the fore during October and Novem­
ber: coordination of the initiatives pro­
gramwith the inexorable deadlines of
the fiscal 1973 budget cycle.

Department budget estimates are
normally submitted to the OMB by
Sept. 30-just when the Magruder
operation was moving into high gear.

But __ government agencies were al­
lowed -the choice of submitting their
technology proposals as part of their
original baseline budgets or as separ­
ate packages outside those baselines,
Most chose the latter route. and this
added greatly to the burden of the
OMBexaminers.

Magruder would have preferred that
the entire' exercise be -placed outside
the cycle and on an independent time
frame. However, he says. "It's difficult
to get most government bureaucrats to
conceive of an effort outside the bud­
get-cycle framework: so we lost on that
question." j

Connolly said: "Bill fought hard
against .the-decision to _,tie everything
to the December-end point. Because
what it meant was that we were con­
tinually ill a crisis situation regarding
deadlines.

"Toward the end .......e- were killing
those guys in the OvtB. hitting them
with 'more and jnore proposals every
day. Poor Hugh Lowcth was working
practically a Si-bour day."

(Hugh ,F. Lcwcth. a staff member: in
the economics, science and technology
division of the O~I B,h"d been as­
signed tovwork full timc vwith the

. Magruder operution.)
.... Program managers:ln order to

•
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White House negotiations
Ehrlichrnan, Shultz, Peterson and

Flanigan formed the final screening
committee for the entire NTO pro­
gram and they in turn made the ulti­
mate recommendations. to the Prese­
dent, who seems c-wharcvcr his dlsap­
pointment-to have accepted them ern­
tirely.
Two-track system: The first three
weeks in December were hectic for x]

concerned with the initiatives program,
and Magruder became the focal
of a two-track system. Even as
NASA team began their desperate es­
fort to whip the initiative areas Into
shape, . Magruder had to com mence
his own presentation to the four White
House officials. He met some lS'fimes
with the White House aides, the meet­
ings often lasting three or four hours,

As the White House group wrestled
with the pros and consof the proposals
before them, it became dear that the
problems that had plagued the OST
staff and the outside panelists carried
through right to the top.

"It seemed to me:' said one staff
aide who attended the first of th.e
\\'hite House briefings. ,~·that tbey
were staggered and overw helmed .witb
the amount of information and the
complex public-policy implications o!
the programs before them:'

"They couldn't give Bill much guid­
ance throughout the meetings." said
another staff aide, "because they were
at .sca themsel\'es~So they kept pep­
peringhim with questions to go bac'c
and work out about this Or that pro­
posal."

There were frustrations for the p£UI­
gram managers also. "The dual-track
process:' s';ys Lindky,· "did have an
inhibiting>impact.\\'c'dget one Pr'>
gram ready: Bill would go up with ii
and come back with a series of ques­
tions. which hit us as we were in thoc
midst of preparing another proposal;"

..A major difficulty for us," saLd
Douglas Lord. "was that for obviocs
reasons we were not privy to the broad.
picture. the total budgetary strategy­
in which areas. for instance. Rand D
funding\had already been strengthened
or conversely where it needed beefing
up."

f\il(lgruder-I n retrospect. Magruder
defends tbc scarchiug. skeptical ques­
tioning the proposals received. H'~

saysc :"! emerged from lhe expcrierrce
with renl utd miration for the chccss
and balances built into the decision­
making process: the kinds of new pro-

Book into two categories-a higher­
priority Set of proposals that seemed
to have the best chance of' survival,
and lower-priority programs that
would go on the back burner.
.. The program manager for the
natural resources area, Robert N.
Lindley, explained: "When I <got .n fix
on my block of-proposals I found that
some just weren't well thought out; or

.the ideas hadn't yet matured, or a
technology didn't seem to lit into any
comprehensive resource management
plan. So I tried to reconstruct a pack­
age that Bill could defend as a whole."

The natural-resources area was so
complex and contained so many po­
tential programs that. Lindley recruited
additional assistants .Irorn the Atomic
Energy Commission. NASA, and the
Commerce and Interior Departments.
Also, he added a sub package of energy
proposals.

Changing numbers-« During Decem­
ber. as Magruder. the OST and the
NASA team worked over the pro­
grams. the dollar ligures shifted
constantly.

According to Magruder, the total
funds for new obligational authority in
fiscal 1973 droppcdloabollt 5656 ~111­
lion early in December, then rose to
$779 million by the middle of the
month and finally settled at $699
million. In addition to its final request
of 5699 million in new obligational
authority, the NTO team also put in
for about S300million to be lin anced
Iroru trust funds and cost sharing.

.The total runout costs of the final
requests through fiscal 1977 came to
S5.9 billion in new obligational au­
thority and 58.6· billion with trust
funds and cost-sharing programs
added in.

Magruder cautions that "these
numbers were never Tixcd for very
long" ·and- a "great deal of-significance
shouldn't be attached to the interim
totals because we were constantly
playing with new ideas and discarding
ideas that at First had seemed aurae­
tive."

Another government official who
worked on the prcgramvsays Flatly:
"You ought to treat any figures you
get from the I"TO team with a great
deal of skepticism. Particularly toward
the end .they were living in a dream
world and basically playing out a
charade. From the middle of Decem­
her on: the handwriting was on the
wall-thcre wasn't going to be any
large-scale. highly visible program tl\ll·
would COOll: out or this exercise." \

....

'\~

"Their function was not to help lis
force OMB and the top White House
officials to say, 'Yes. we'll buy this or
that' program.' Rather, we wanted
them to 'tell us what resources, money
and manpower' it would take if the
Adrninist ration decided to go with a
program: :to. answer questions about
how you got from A 10 B to Co"

Douglas. Lord. who .handled .the
health and nutrition proposals. cor­
roborated. "Basically. what I tried to
do;' he said, "was to lav out the ob­
jectives of a particular technology and

'then put together a resource and
management plan and a schedule for
its development. as well as some kind
of method of program evaluation as it
went along:'

·Tension-Although the experience
of the ,program managers varied in
working with staff of the OST and
the OM B. several said thev felt that-

. for -diffcrcnt reasons-c-tbev did not
always have wholehearted support
from either quarter.

Of the OST's cooperation, one said:
"Jt's true that some of them resented
us and thought we were trying to make
a kingdom for Magruder:' But, he
added.'·it didn't affect the effort we
were both engaged in."

Of the OM B. Lord said that they
"were busvand harried as hell. The
work they did for us was top-notch.
But I did have the feeling that they
had been told that this opcrutionhad
a lower priority than the regular
budget negotiations."
Blue Book: The first-cut screening by
Magruder. the OST staff and the out­
side consultants had produced u vwisb
list," as Magruder calls it, of all the
new technological opportunities that
could reasonably be candidates for the
fiscal 1973 Rand D budget. Magruder
had collected them all together in a
compendious volume called t~cBlue

Book.
The projects listed at the highest

point were valued at S1...1-9 billion in
fiscal 1973. includinc about $g 10 mil­
lion from federal general revenues and
$680 million from a varictv of sources:
from federal trust funds-primarily the
Highway Trust Fund-and from state
and local governments and private
industry under proposals for cost­
sharing programs. The tot alirunout
COsts of the list through fiscal 1977
including federal ..md other money
amounted to about S II billion.

A and B /isis-Soon after the
NASA group arrived. it was decided
to divide the proposals in the Bille

Ii
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Avlation: There were numerous
proposals for development of spe­
cialized aircraft,.particularly to deal
with natural disasters and weather
modification. Two aircraft were es­
pecially pushed: a helicopter for use

.aguinst forest .lires and an airplane
specially outfitted for weather mod­
ification.

In addition. there were several
suggestions for government leader­
ship in developing planes for short­
and medium-haul intercity nights..

Some of these proposals survived
in the Defense Department' budget:
Defense was given extra money for
programs that would convert readi­
Iyto theNTO~suggested civilian
needs.
Communications 'for social needs:
Proposals to use electronics for 50­

cial purposes cut across many pro­
gram areas and included, in Ma­
gruder's words. "some of our most
far-out and imaginative ideas,"

The concept of a "wired-city"
was at the farthest reaches of the
program. Under this system .. indi­
vidual citizens. through devices in
their television sets, would be able
to communicate directly with al­
most all urban social service agen­
cies-including health. welfare and
poIicc-protection programs.

There were a number of propos­
als. for development of 'computer
software for domestic needs and.
programs.

High-priority consideration was
given to developing computer soft­
ware in education and health care,
particularly in hospital administru­
tion.
Resource survey: In the natural re­
sources area, a multi-million-dollar
survey of the nation's mineral and
industrial raw materials was pro­
posed. NTOleaderspointcd out
that the: nation will use as much
raw material in the period 1976~

~OOO as it did in the entire: 200 veurs
previously.' .

They argued that an inventory
was badly needed as a basis for
policymaking'·.
Kidney disease: Lute' in the screen­
ing process. HEW presented a pro­
posal for a major campaign aguinst
kidney diseases. comparable to the
efforts the Administration has be­
gun in the heart and Lanter areas.

gram, suggested by the HEW De­
partment's Food and Drug Admin­
istration. would have identified and
analyzed the effects of naturally
occurring toxins in the 'food supply.
It would have labeled hazardous
substances. including cancer-pro­
ducing components and those caus­
ing genetic defects. The two pro­
grams together would have cost
$135 million throuub fiscal 1977.
Northeast Corridor: Full-scale
development of high-speed rail
transportation in the Northeast
Corridor received high-priority con­
sideration. It would have bid out a
multl-million-dollur attack ona
major transportation problem by
straightening and modernizing rail­
tracks in the East. refurbishing
train stations alona the routes and
building parking '""facilities-all in
an. attempt to .incrense the use of
rail transportation.

(Another transportation proposal
that got serious consideration was
computerization of freight-car han­
dling.)
Contine-ital shelf: vnother idea
was to map out and produce geo­
physical. geological and resource
surveys of the 'continental shelf
along the northeast coast and the
Gulf of Alaska. These surveys and
maps would have provided th-e basis
for step two of the program: the
beginnings of limited development
of the mineral resources, in these
offshore areas;
Integrated modular utilities: One
proposal was to assemble and dem­
onstrate a technology that would
have integrated sewage disposal.
solid-waste disposal. power, heat
and light into a single system. The
integrated-utility system would
have achieved major fuel-cost econ­
omies in cluster developments such
as apartment buildings. garden
apartments and office buildings.
NTO Icaders urzued that bv 1%6.
with a 25-per cent market penetra­
tion. this system could save SI bil­
lion annually from' lower fuel con­
sumption.
Solld-wuste disposal: A dcmonstra­
tion project for the .recycling. of
solid wastes in a city of at lenst
500.000 was among the proposals.
Chicago was actively discussed as
a site.

"

Af its" high point in December.
the While House list of possible
new technological opportunities
(NTOs) that the federal govern­
ment could subsidize included pro­
grams valued at S lA9 billion in fis­
cal 1973, with runout costs of about"
$11 billion through fiscal 1977. Not
all of the ideas on the list were pre­
sented by William M. Magruder.
who managed the search for new
technology initiatives. to higher of­
ficials in the white House. But the
list below includes some of the
-large-scale '". initiatives that were
considered 'seriously during Decem­
ber. None-survived in the form or
size in which it was presented.
though sornevappear in .the fiscal
1973 budget .as drastically scaled­
down pilot or experimental pro­
grams.
Nuclear ship: The proposal called
for development of a nuclear-pro­
'pulsion system of 120.000 horse­
power for- a large, merchant ship or
tanker. Development costs were 577
million.
Deep·water, ports: Plans were put
forward for the design of offshore
terminalsJor deep-draft tankers.
The cost of the offshore facility de­
sign would have amounted to S18

""million through fiscal 1977.
__ Plowshare: The NTO leaders sug­

gestcd that the AECs Plowshare
program for 'the peaceful uses of
atomic energy be accelerated with
stepped-up spending. Specifically.
they wanted a multiple-detonation
demonstration project to prove the
commercial feasibility of freeing
natural gas from tight rock forma­
tions within the next live years. The
costs to the federal government
through fiscal 1977 would have run

• to about S60million.
Nutritlom The Agriculture Depart­
ment proposed-s-and Magruder

·.pushed hard Iorc-un item-by-item
analysis -of the nutritional content
of the nation's food supply. Agri­
culture oflicials argued that with
the rapidly changing nature-of the
food supply _~ more and more pro­
cessed foods. new fortification
agents. frozen foods. and so forth
- it has become almost impossible
to establish guidelines for a proper
diet.
Food safetytA complementary pro-

The~ish List: Big Ideas for New Technologies
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Edwin L. Harper

process. the Administration had two
sets of figures: those associated with' an
increase of about 5300 million from the
regular.. negotiations and about 5400
million from the NTO effort. The two
columns were "collapsed together," in
the phrase of one 00.1B cfficialv and
thus the NTO programs and regular
increases completely lost their separate
identities.
Economic incentives: The Adminlstra­
tion's decision to draw back and
launch no spectacular technological
demonstration projects was paralleled
by a determination not to propose any
of the wide variety of options available
for stimulating industrial R'and D.

On Aug, 15, when he announced the
wage-price freeze. President -Nixcn
had specifically directed the Secretary
of the Treasury "to recommend to th~

Congress in January new tax proposals
for stimulating research and ·develop­
ment of new industries ... :'

Tax incentives were explored in
depth asa .means to stimulate indus­
trial Rand D by the NTO task force
led by Solomon of the CEA, which in­
cluded representatives from the OM B
and from the Commerce. Justice and
Treasury Departmenrs." Despite the
President's August mandate. the group
recommended. against tax -reforms.

Although officials who worked on
tax-reform proposals will not talk
about the ideas they considered,
Magruder said the economic-incentives
proposal most seriously discussed was
a 'r-per cent tax write-off for Rand D
expenditures;

"The lax write-off would have cosa
the government several billion dollars
in revenue." Magruder said, "and the
problem we faced was that there are OJ)

methods of quantifying accurately the

Reaction- There was "a certain
amount of dismay" among the NTO
staff members when the final list was
revealed, says Lindley.

..It did seem. arbitrary and not to
follow our 'recommendations," says
another" initiatives. program manager.
"Some proposals not high on our pri­
oritylist survived, and some that 'we
pushed hardest disappeared."

Residue-The Administration. says­
that the fiscal 1973 budget contains a
S737-million increase in civilian re­
search and development funds.

There is some disagreement, how­
ever, even among Administration offi­
cials, about how much of this money is
directly attributable to the NTO pro­
gram.

One career bureaucrat who worked
on the program saidr v lf you could
really take a scalpel and pare down to
the bone on the Rand D increase.
you'd find no more than about 5125
million that carne from Magruder's
proposals."

Magruder maintains, and Hs claim
is supported by the OMB. that about
S400 million of the S737 million repre­
sents additional funds from the NTO
recommendations.

Among others, he cites increases in
the following areas as resulting from
the NTO analvsis: emergency health
care. development of high-speed deliv­
ery electronic mail: coal gasification:
models for regional air pollution sur­
veillance; advanced personal rapid
transit systems: earthquake predic­
tion: tire research and an integrated
modular utility system for cities.

In addition, he says that about S150
million was added to the Defense De­
partment budget for aviation projects
that hold promise for civilian use. in;'
eluding a short-take-off-and-landing
prototype aircraft; a new turbofan jet
engine with a 20,OOQ.pound thrust for
commercial short-haul planes; a proto­
type heavy-lift helicopter; a vertical­
take-off-and-landing prototype ai r­
craft: and a microwave guidance sys­
tem for aircraft landing in all weather
conditions,

The total money issue is complicated
because much of the NTO-related in­
crease went to programs already
planned or being funded by the gcv­
emment. and it is difficult to separate
out that portion of the increase which
resulted fr0111 the normal budget nego­
tiations and that portion that emerged
from the Magruder operation.

What seems to be the case,
is that at -thccnd of the budgetary\
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posals we were presenting had to be
forced to give solid. in-depth justifica­
tions; and we received a fair hearing:'

Government officials who worked
with him during December; however,
say that the sequence of events was a
frustrating experience for Magruder.
Says one career official, "Bill did think
that on some programs the lOP guys
were being unnecessarily cautious, and
he kept chafing at their seeming in­
ability to make up their minds.'

"As a group:' says Connolly. the
NTO staff "may have been relatively
naive: perhaps we had our own blind­
ers on. Some of the projects seemed so
obviously right for the country to do.
we probably underestimated the bar­
rlers also associated with them;"
Final list: Time ran out at Christmas.
After almost a month of going around
and around on the wide-ranging set of
new technology programs and oppor­
tunities, the White House team gave
up, lowered its sights and pulled back
from all major new projects,

The OMB had begun, during De­
cember. to work on a moretrltodest
backup list that would. in the words of
one government official, "illustrate
with certain pilot programs the direc­
tion the government was moving to
deal with a set of problems." The list
contained no expensive, showcase new
technology initiatives..

Soon after Christmas, a memo em­
bodying these OMB recommendations
went from Ehrlichman's office to the
principals involved in the NTO pro­
gram, saying in effect, "Here's the list.
Bulletproof it." "Bulletproof," in the
partanceof the \Vhite House staff,
means analysis of a proposal or pro-

for all possible problems and
licutions for the President.
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social and econornlc benefits to be ob­
tained from this loss. Treasury put the
onus of responsibility on us to make
that case, and we found that there
weren't tools available to prove it."

David corroborated Magruder's ex­
planation in testimony before the
House Subcommittee on Science. Re­
search and Development on April 12.
The reason that proponents of tax in­

. centives lost, he said, was that they
"were unable to carry the burden of
proving that their proposals would, in
fact. accomplish the desired end and
that the net effect after restructuring
the laws ... would be a positive bene­
fit. Their proposals were made without
adequate evidence of cost-effective­
ness, economic tradeoffs and the re-

'.allocation of -private and public re­
sources,"

(Neither Solomon nor Alan K. Me­
Adams, who' performed much of the
CEA staff work on the tax proposals.
would respond to questions about the
NTO group's reasoning. "I'm tired of
having the press quote members of this
Administration as being at odds with

. each other." Solomon said. "You can
just say that the forces and arguments
against tax incentives won out over the
forces and arguments for them.")
Harper: when the retrenchment oc­
curred all along the line. Ehrlichman
quietly asked his assistant. Edwin L.
Harper, to pick upthepieces-to work
out with the OM B a means or folding
the surviving NTOprograms into the
t973 budget and to devise explanations
ofthe NTO program's results.

Harper is assistant 'director ,of the
Domestic Council. His behind-the­
scenes takeover of the NTO program
fulfilled the prediction or one fermer
Domestic Council staff mernberv Wil­
liam E. Kriegsrnan, now at Arthur D.
Little Inc. Kriegsrnan, who had major
.responsibility for science policy before
he left the council last June, said in
October that "Magruder's conspicuous
position constitutes an anomaly in the
way, the council usually works" and
tnat "sooner or later. a relatively
anonymous staff aide will reappear to
handle the political decisions,"

Harper maintains that there is today
no single Domestic Council staff mem­
ber who performs Kricgsmun's duties.
Harper says. however. that he keeps
Ehrlichman informed on matters of
importance in the field or science and
technology.
Da-vid: With the shutdown of Magrud­
er's operation. the President's science

.... adviser moved back to center stage as

the chief Administration spokesman
on science policy-e and on the NTO
program. .

Beginning with the J.\O. 22 budget
briefing. David has lidded all ques­
tions concerning the NTO program
and presented the Administration's of­
ficial,position regarding the aim and
results of the Magruder operation.

The official line, as presented by
David at the Jao.22 briefing was that
"the NTO program was but one of a
number of inputs to the budget" and
it "would be difficult if not impossible
to separate out its contribution from
that of other inputs."

Signi ficantly. the science adviser
was already speaking of the NTQ ef":
fort in the past tense. and he would
comment no further on the program.
Also significant was Magruder's con­
spicuous absence from the budget
brieling.as well as his absence' six
weeks later from the press briefing be­
fore the President's special message on
science and technology went up to
Congress.

In a recent interview, David re­
ferred to the NTO experiment as a
"fruitful and necessary exploratory ef­
fott.v.Sirnilarly. Harper told National
Journal that the NTO program had
been aimed only to "stir things up, to
generate some new ideas. to get things
moving:'

Like David, Harper is reluctant to
admit that at one time the Admlnistra­
tion hopedto.corne up with a package
of large-scale new technology pro­
grams that the government might fund
entirely or stimulate through tax incen­
tives. loans or cost-sharing arrange­
ments.

Reasons for retreat
In interviews with participants in

the NTO program and with knowl­
edgeable outside observers who fol­
lowed it closely. four factors were most

.often cited as central to the failure of
the Administration effort to produce a
profound and immediate. turnaround
in the nation's Rand D policies:
• the choice or Magruder to lead the

drive:
- the timetable and organizational
framework for the ~TO program:
- the severe shortage of money for any

. new federal projects in tisca11973:
e und .most -importunt. the complexity

of the problems associated ,..·ith mount­
ing a host of major new technological
initiatives.
Magruder: Magruder's appointment
produced mixed feelings from the-be-

•

ginning. and today estimates of his as­
sets and liabilities vary greatly.

The NASA program managers who
helped him have high praise for his
talent and drive. For example. George
W . Cherry, who worked on the trans­
portation ·package. said: "He probably
had an impossible task. but l think he
came as close as anyone could to pull­
ing it Off."

Some government administrators of
. sciencet and technology programs also
found much that was positive in his
leadership. Said one 'career official
who worked closely with Magruder on
the program: "The image of Magruder
as a mindless SST and aerospace ad­
vocate is unfair arid inaccurate. I was
amazed at how much information he
assimilated after he took over the pro­
gram, and with his good sense in eval­
uating programs."

And Lewis M. Branscomb, who un­
til May 6 was director of the National
Bureau of Standards, stated: "It seems
to me that Magruderdid as competent
a job as possible in translating the de­
fense and space mode of operations to
domestic Rand Dproblems .... 1
suspect that the deficiencies stem from
this defense/space approach rather
than from \-lagruder"s OW,1 leadership
capabilities."

There are others, ho .....ever. who
trace many problems associated. with
the NTO program to-Magruder. and
to the difficulty he had in gelling
along with career bureaucrats.

Said one official who worked,... ith
him: "He's ·an able. and dedicated. guy.
but he managed to irritate a helluva lot
of people while -he was here .. , . He's
so goddarnned aggressive. We kept
telling-him to hide his-aggressiveness.
and for a time he did. But he doesn't
suffer fools gladly; and when the pres­
sure was on. he just couldn't keep him­
self'from going for guys' throats:'

A second member of the ~TO op­
eration said: "Bill can be pretty blunt.
and undoubtedly some people didn't
like the way he operated. He got ~c be
seen as a threat to a lot of people. He
kept pushing into everyones program
area, and that can be deadly. ~ly own
guess is that as time went on he rubbed
even Domestic Council guys like Har­
per and (John C.) Whitaker the wrong
way."

The orticlal added: ":-';ot ail or the
'animosity and foot-dragging was his
fault by any means. This \\ JS a crash
program, and there just weren't enough
hOUfS of the day to soothe C\ayo0J:'S
feelings .... He walked imo u system
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that had been functioning certain ways
for years; and at almost every step he
was bound to trample on long-estab­
lishcd relations between government
agencies."

Hit would have taken the finesse of a
Vatican diplomat to have kept every­
orre happy .with the conditions we
worked under," said Goldmuntz. .

ltlagrude,'svisibility- Magruder's
visibility and his public statements
about the scope of the NTO program
are also a source of contradictory de­
bate.

From September on, reporters
around Washington complained about
his inaccessibility. Magruder says. that
he remained to the end reluctant to
grant interviews, and did so ani)' after
the While House asked him to correct
misinformation that was corning from
unsupportedrllmors.

Yet•. according to several officials
who had .access to .the principals in­
volved, Magruder's statements and
speechesc-Iew though they .were-c-be­
came a great source of worry to the
White House.iparticularly as it became
evident that no major initiatives were
going to result.

Says one official: "Jesus Christ.
there was Magruder in December still
talking about the hundreds of govern­
ment bureaucrats working on the pro­
posals and the thousands of industry
suggestions that were pouring in and
holding out the promise of a huge gov­
ernment contribution. At the same

. time they were getting nov.. here in the
WhiteHouse meetings.

"Peter Flanigan went up .the wall
when his contacts in the business com­
munity told him that hopes from that
sector were rising astronomically. He
knew they were bound to be dashed.
and that the whole program ,might ex­
plode in the Administration's face and
become a big political liability,",
Deadlines,organizatiof1: The severe
time constraints Magruder faced were
a factor in the difficulty he had in
pulling a technology package together.
and they also contributed to the bu­
reuucrauc strains alrecdy present.

It wasv.becuuse time was running
short that Magruder recruited his stan'
of program managers. and at the time
Magruder-emphasized that they were
"brought in strictly on a temporary.
six-weekvbasis." Nonetheless, there
were persistent rumors around the Ex­
ecutive Office Building and in the gov­
emmcrn agcncics that this group would
form the nucleus or-a permanent NTO
stafC
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Lawrence A. Goldmuntz

Despite Magruder's .denials, these
suspicions caused problems." for .the
NTO operation. Said John Connolly:
"We got great cooperation from them.
but it is true that agency bureaucrats
are much more institutionally than
program-oriented. One of the first
questions we always got..:.... either· di­
rectly or implicity-c-was: 'How does
this fit in with our own programs and
who's going to be in charge'?""

Goldmuntz also said he thought that
talk of institutional change at the
White House level to guide the tech­
nological initiatives was a disturbing
factor;
Budget: In October, just as the NTO
drive was gathering momentum. OM B.
officials already were predicting that it
would be very difficult to break out
money for new programs in fiscal 1973
because the President's new economic
policies would contribute to big bud­
get deficits.

Indeed. projections for the fiscal
1972 budzet deficit-now estimated at
nearlYS39 billion-weighed heavily on
the NTO program.

The budget considerations gave par­
ticular force to a traditional OM B pol.
icy question that came up again and
again in the December screening ses­
sions: if this program is really eco­
nomically sound, why not let the pri­
vate sector carry the ball':'

"They hit us frequently with concern
about overtaking the private sector,"
says Goldmuntz. "On some programs
I think we had good answers to that
question. 'but often we didn't have
time to develop them in depth:'

Flanigan-Peter Flanig:anlikewi~~

said it was not money but policy deter­
minations that controlled most of the
cuts; He told National Journal: "What

•

happened was that Iromu verc long
list of possible new technology'initia:
rives, a certain group was chosen. If
anybody thought. that all of the possi­
ble initiatives should have been chosen,
then of course the list is shorter than it
would. have been. But initiutives
weren't cut' for budgetary reasons, but
rather on.the basis of what was an ap­
propriate activity for the federal gov­
ernment,"

Changed cfimate- Peterson ac­
knowledged. in addition. that a gen­
eral change between September and
December in the trend of'<eccnomic..
thinking within the Administration af·
feeted year-end decisions on the

. amounts of money that should be com-'
mitted to the program.

The NTO effort was launched in the
midst or a flurrv of bold policv deci­
sions by Presid"ent Nixon ai~ed/at
dampening inflation, redressing the
adverse balance of trade and settling
the unstable international monetary
situation. .

In September, there were high hopes
of a quick turnaround ona number of
economic problems. By December.
when the final decisions on the 7\TO
proposals were made. the climate had
changed substantiallv.

The Administration found that
many 'of the problems it had at­
tacked-currency. influtionv balance of
trade-did not admit to short-term
solutions. "Thisrknowledge did affect
us," said Peterson. -we did think. in
the .summer that we could do- more
and doh quickly. By December. we
were determined to go slow'
~d>'
omplexlty lack of knowledge: More

important than any other factor i
causing the Administration to bac
away finally from major ,new tech­
nological initiati .... l.::'> and costlyincen­
rive-policies was the growing realiza­
tionby key figures that they really
knew very little about the nature of the
technological-innovation process.

Looking back on the ~TO opera­
tion, Secretary Peterson says: "What
became clear was that we needed to
know a-lot more about the manage­
ment of the Rand D sector: and that
until we gained this know ledge, we'd
better be-very cautious." ·'1 know that
some pf the pccplc whoworkcd on the
NTO .progrum were disappointed. and
thought we could have-moved ahead
faster:' PctCJSIJ!\ ~H.ilkd.··I3ut I didn't
think we should jump into anything
before 'we knew \\ here we were going:'

Science adviser David echoed Peter-
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Overview
Whatever their reaction to the con­

crete results that emerged from the
NTO operation, most government
officials who worked with the pro­
gram say that it \V3S an important ex­
ercise because it sensitized agency
personnel .and top political-officers in
the white House to the "opportunities
and the problems involved in govern­
ment policy towardR'and-D.

Argued Goldmuntz: "There were
some disappointments fer those of us
who worked on the program, but we
did show that there are real opportu­
nities for Rand D investment. And
it's not pork barrel- these are pro­
posals that will call for substantial
commitment of resources hut which
can make real improvements in the
quality of life in American' society."

And a career 0i\1 B official who has
major responsibilities for science
funding said: "The: political officers
in the OMS begun fo r the: first time to
understand the complexity-uf the R
and' D, process>- its complicated- rela­
tionship to such things as balance 01"
trade. productivity and jobs. It was
really exciting to sec those guys learn
what they learned and come to the

~ ;

conclusions that they did. when the
outcome was so uncertain,"
Departments: Bureaucrats in char~c

of Rand D planning for the ci\"ili~n

departments likewise considered the
exercise worthwhile.

HaroldB. Finger, assistant secre­
tary for research and technology at
the H U D Dcpnnmcnt vtold Xutional
Journal: "v'Ihc educational proces ..
was- important for those at the top
who "have to set priorities and time­
tables. Here at HUD we wrestle wuh
the outer parameters ofR and D
problems all the time-with -the-cun­
flicting social. institutional. and po­
litical questions that form barriers to
technological innovation.

"But ( think elsewhere then: has
been an attitude of impauence.va
desire for dramatic, clear and j mme­
diate results. A lot of peopleinow
know there's no reason 'to expect this
- that tryingl tc get short-term Fixes
will only complicate the solution to
long-term problerns."

Alfonso B. Linhares, a technology
specialist at the Transportation De­
partment, said that Secretary John A..
Volpe arid- Robert Hr Cannon Jr. the
assistant secretary for systems devel­
opment, "are very anxious to continue
the intense review process we Went
through on the NTO proposals as a
part of our regular' program analysis,
.... We also learned a helluva lot
more about how the OST, OM B and
White House types think -e-whut cri­
teria they seem to consider important
on Rand D projects."
The briefing: One of those who at­
tended Ehrlichrnan's Jan. 26 briefing
described the affair as "an elaborate
funeral and burial ceremony."

But "others were impressed by favor­
able reviews the exerciscv was given
by key policy officials present.

Said one: "Ehrlich man pointed out
that the Administration had been
wrestling with the massive lssues asso­
dated with Rand D for three years:
and though it might not seem that we
had accomplished much, we bad given
them more insight into their problems
than unv other exercise thev had tried."

Sur\'e~"ing (he results 0·1' his effort;
Magruder ;aid: "I'm satisfied that we
served the top decision makers in :J.~

least br ingtng the conflicts and h.JrJ
questions out into the open.. ,rL·
yond that, as John Ehrlichman told
us at the farewell bricfinu. the opera­
tion eave the Administration u v holc
crcdenzu of projects whose time will
come sooner or later."
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COMPARATIVE STATISTICS FOR FISCAL YEAR Ee;. '''(YR THE MAJOR R&D AGENCIES OF THE EXECUTIVE BRAI

°

7

294

USDA

162

1

8

245

INTERIOR

37

NAVYAEC " NASA -I
l

, AIR FORCE

AGENCY R&D BUDGET IN MILLIONS _1,443 1,319 1,801 2,244 3,272 - 3,070

1. NUMBER OF AGENCY PATENT II J 79 96 ~-Il 33 1,1'

ATTOfu~EYS (INCLu~ING AGENTS) 3 47 _

2. TOTAL -~~Jl'IBER OF--INVENTIO~---[' 1-------+1-----+1----+,----+-----t-----

D_~SCLOSURES RECEIVED ~ 279 1,502 L ~:_~~_=_____+----:-'~:4--- _~ ~!_:~_j-~:475-- __ 154

iEQU~i~~~lO~E~~;i~~~;~OF I II' I, I
GOVERN11ENTb INTEREST MTJJ/OR I I - i I
PATENTING. EMPLOYEE 60 19 I' 843 I 960 l' 159 I' 204 76 152

CONTRACTOR I 166 1 ,448526
c

I 760c 2,130 881 c 78 I 10
TOTAL I ,226 1,467 I 1,369 I 1,720 '2,289 I 1,085 154 162__________ _ ~--..--______ __m L____________---' ----l_____ __ __ __+------ _

4. NUHBER OF INVENTION REPORTS I i I I I I,
PROCESSED PER ATTORNEY (3 -:- 1) 75' 31 17 i 18 69 29 18, 23

~i:LE~~TAL PATENT APPLICATIONS-----:
S

I 245 -1----:28 --\---- ~4~ --r--:4 -l--2~~-- ----:3--t-- 1501
_n_ <r - ---------1--------1-~-------~--------- !

6. NUMBER OF PATENT APPLICAT- I 5.4 :,: 7.8 8,3 5.5 9.1 21 Ii

IONS FILED PER PATENT ATTORNEY I 13 5,2

~:,:~f~~i~:I- ~~-i-1I~1-3:-r-44p r 12% --~;%-- -----:~% ---92% 1
-,--- - -j- --- h--i--------'1-----------1

1

--- - - -- - - - ----------- -----

8. NUMBER OF DETERMINATIONS - Ii 1,_
GIVING GREATER RIGHTS IN 28 6 6 I 7 75 d ! 0
IDENTIFIED I~~ENTIONS. 1 I1------ n - - ---r---------r--------,----i------fr----
9. NUMBER OF R&D CONTRACTS I -' I I , I
vrra mro" CL'"'' __ 1

,_
1,964 ~20__ 11----l-'~~5 __ 1 :_~:.z3 1---~09-1_r 3,591 t __25_8__~--1-51___j

10. NUMBER OF R &D GRANTS j I c I I
iHTHPATENTCLAUSES j 10,231 ° J 212 3___ 336_.L 378 !~1_ 0 __

a. The DHEW Patent staff is currently handling all of the VA's and AID's patent'prob1ems in cases related to the Department s h'
b. Disclosures in which the contractor has exercised its first option to retain title based on a contract clause providing this

item wh i ch explains the difference in totals between items 2 and 3.
c, Substantially all of these disclosures represent inventions in which the contractor had a first option to retain title, but,

that these inventions had no substantial commercial potentialo
d , These determinations were handled by the NASA "Inventions and Contributions Board", not by the NASA patent staff.

,,- ,-- -- -- ----.'-~,.~< .._~.""""•. ;-- ..~-... -~- .. - ___.." n' __,,, .. ' ..... _, ,.. ~._ .. ,' ._. ., .... ,_,~._~ .. _".._'"~ __• ... _,_ .. _
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ALUMNI IiESEAIiCI-l FOUNDATION
TelEPHONE 16081 263-2500

263-2831

MAR 161978

PATENT BRAr~CH, OGC
DHEW

March 9, 1978

MADISON, WIS. 153707

Director
Scrence & Technology

Policy
White House

Washington, D. C. 20500

Dear Dr. Press:

This letter is sent to you on behalf of the Society of University Patent
Administrators to voice the collective and .indlvldual concern which
members of our Society have regarding a fundamental consideration
in the approach to a uniform government patent policy.

Advocates of the title-in-the-government approach to such policy in
their sweeping recommendation have drawn no distinction between
basic, applied and developmental research. In so doing they have
not and apparently are unwilling to take into account the different risk
factors involved in and al2Propriate to these various kinds of research
effort.

A member of. our Society, Mr. Willard Fornell of the University of
Minnesota, has prepared a short paper which addresses that issue
with some particularity. Since that issue ,has not to our knowledge
been addressed in any detail in previous discussion with, or in written
material submitted to, your office with regard to your consideration
of an Administration position on government patent policy your careful
review of the attached copy of Mr. Fornell's. paper is respectfully
urged and solicited.

Please note that the paper "Analytical Basis for The University Position
on H. R. 8596" sent to you with our letter of March 1, 1978 is referenced
by Mr. Fornell,

Very truly yours,
{;.

HWB:rw
Enc,
bc--Mr. Willard Fornell

SUPA Officers & Trustees

Howard! W;, Bremer
President", Society of University
Patent Administrators
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Do They Prevent·
the Meaningful
Use of Aerospace
Technology'?

•

c

Politics & Economics:
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PUBLIC CRITICISM in recent years
of waste and inefficiency have com- H ighlighfs. .

bined with almost static Federal funding .•

:~r:~;t~:st~Oc~:J~~a~~r~~~ l~P~liticsandeconomics prevent almost absolutely the rneaningful
military, space research and even nucle- .application of aerospace technology tq non-Defense, NASA and AEC.
arpower programs.Tn several significant . program,s. " , ': , " ,,' '
cases lately - military aircraft develop- 2-The present lack of carefully defi'ned commitment is what begins
me'.'t~, e~rth map~ing satellites, manned to produce an indecisive drift in the use of technology. This country
orbiting aborato~es, command/control runs on the advocacy process.
systems - potential long-term technol- ., . .• _ .. . . _
ogical advance. has been sacrificed to 3-U.S. mdustry can no longer aflora the nigh cost of tl&Dto meet
short-term demand from higher Federal national- needs; Other countries subsidize. .
authority that year-to-year expenditures
be held down.

.But, though these political and econ- efforts. For most of that period to date, tion that the Nation could. More impcr­
omic-pressures make progress more dif- the general pUblic.and their mirror, tantly, the challenging question.became
ficult for research and development in image, the Congress, approved those a kind of focal point which attra~ted

the Defense Department-National Aero- expenditures almost, without question, the attention of the 'practitioners and
nautics & Space Administration (NASA) except here and there.on an individual managers of aerospace technology.
and the Atomic Energy Commission project-that ran into development diffi- In simpler terms, while headline"
(AEC), politics and economics prevent culty.Even then, implied in the crifi- hunters were 'garnering attention by
almost absolutely the meaningful appli- . cism was a feeling of public urgency criticizing, more thoughtful statesmen
cation of aerospace technology to non- that the program must succeed. were taking a careful .look at the sub-
Defellse, NASA and AEC programs. In the last half-dozen years, faced stance of the debate. Their conclusion,!

Potentially, the aerospace industry's with burgeoning domestic crises and or possibly more appropriately a long- .' :1
opportunities to spin-off its military and frustrated over the trends of the. war in understood conclusion they just took :
space research and development (R&D) Southeast ~ Asia,that endorsement has more trouble to explain to people to­
expertise into other, Government pro- turned to criticism and condemnation. day, is that technological advance is an
grams are almost limitless. "Laboratory' Moreover, political Opportunists (some essential element in getting control of
sized demonstrations" have proved this of them in very high places in Govern- most, of" the domestic ailments noted :-':.'
well enough to the unbiased observer. In rnent) wereiquickvto 'seize. onithis earlier,
fact, though the industry ~R&D and change of attitude and exploit it to their Indeed, if melded into-anappropri-
systems management experts have been own parochial ends., " ",,' , '" , ate, perceptive; imaginative politic,a-
working on the challenge, - in some Among the once-unimaginable indict- economic management system, technol­
cases for more than a decade - they ments leveled at aerospace technology: ogy in heavily applied doses is probably
have ron' into a large, complex and it was a major reason for pollution; its the only way, out of most of' these
'frustratingly obstinate array of Govern- high cost was being paid. for with environmental enigmas. Proof enbugh is i
ment roadblocks. Not the least of these national neglect of the needs of people; around to support that truism. . :
is a general Government lack of under- while people starved, technology re- For one thing; technological·advance., .. ;
standing about and appreciation for just turned nothing on the investment in it, is the foundation on which this Nation's-. '
.what, kinds of incentives will trigger except some inspiriIlg .television "enter- economic growth "and national security
Industry into significant action. tainment during an Apollo trip to the rests. And without-the latter, a nation

Jf!. the vernacular of industry, apply- moon." College professors, many' of has neither the taxable industrial base to
...... ing, technology to the significant solu- whom should have known better, used pay for social welfare grants nor can­

tion of civil government problems, .e.g, self-imposed cancellation of Federal ceivably even a nation to have social
pollution control, improved health care R&D grants as a political Weapon to problems in. For another thing,. the
and educatiorulaw enforcement, urban protest Administration policies and press documents daily, in effect, that a
renewal, .transportation vmodernization, practices in Southeast Asia. The num- growing population with increasing per­
preservation of natural resources, even bers of young people seeking" a college sonal ambitions wants more and more
modernization of Government business engineering degree dropped. Government service while showing in-
practices, themselves, is not so much an. '. creasingly a reluctance to pay any more
R&D problem as it is a marketing The Nation's Foundation for it; ,
problem. The root causes of the..prob- Through this emotion-charged atrno- One escape valve, possibly themost
lem lie in the imperceptive, often anti- sphere ran one simple charge which had impertantone other than" determina-

':,"'i quated, political and economic practices some substance toit. The charge: if the tion, is through technology. Already, i
l.. ',.' ••. of the Government, itself. • . '. U.S. can "putta man on the moon', why ae rospace-developed .. technology has j
~E'.. . Since World War II,the United States can't it manage to improve vastly the proven, in a- time of generally. risiIlgi,
': "".-",-,,: .~::"has spent some $200billion... on r..esearc? ~ecaYin.genviro-~J?ent and 9-uality of prices, t~at .it,can reduce the cost Of

d
..i

I ·;,and development, about 80 percent of It life of Its own citizenst Irnplied m that communication. It and the systems .
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tage of the Federal budget and grants other. Probably the best example of
have increased - primarily under old that is whatever happened' to the pro­
and already proven ineffective programs misea ,few years ago that- the National
- to the civil section. " ()ceanographicand Atmospheric Agen-

If domestic problems centered cy (NOAA) would, in its way, do even
around only alack of funds, "...hy do more for the Nation technologically and
public complaints about edu:ation,economically than NASA has already
health care, transportation, urban decay done? The potentialisstill there but the
and crime continue to increase no"...th,at ,riationalpriority clearlyisn't. .
the funding has increasedtFederal, state .-.
and local .:spending .hasillcreasedby . An.ominous Development
more, than ,150'percl':nt,~c:t4eseareas on .. The ,meaningful-use of aerospace
an annual average icompared to 1964. technology suffers, too, from the fact
Schools,getIIlore money and teachers that it has established no national policy
goon strike.' Medicare is setup and regarding the importance of . ·teche

retired peqple stage marches on ,Wash"" ",nologicaladvance.Such apoucYis
ington, D.C. Law enforcement budgets ·,'implied in NASA's charter and in that
go up and citizensgo buy tl1eirown of the' National Science Fonndation
guns. And all the while,. people com- (NSF). But evidence is hard to find that
plain about constantly Increasing taxes. ,,', such a policy is understood and-accep-

. ted in the votes of Congress and the
Can We Afford It . comments of Press and Public.

o Applied aerospace.technology is not . The high. value.. of :echnology. is
the whole answer; but to the extent that unde~tood m Europe, ,n Japanrand
it can provide.jpart-ofrthe answer, it ':ey~n-m many',und.erdeveloped parts
must' have, some direction. N?thingJike the ~outhern~enusphere as well.as
the total national commitment to the Russia and China. Largely following a
space race or the missile race 'exists in. ': U.S.patternaf'a.'generation ago. those
the civil sector. . nations. pour a steady and. ever-increas-

Against the background of obviously ingpercentage of their national re­
Iimitedvresources, is 'pollution control sources .a~d ~()vernI?ent. budgetsTnto
more important or less important than underwriting industrial high-technology '.
modernized transporta~~oo~?,. And if programs, . ,'_~ .' '.' .
more important, which'~artis" air or,. ,,·~uch a Po~cY':I~:he y.S. would aid
water, Industrial oricommunity auto.,slgrl1ficantly .irrveliminating the short­
mobile orgarbage,dispo.sal?'D~es im- , term, up-and-d0'\Yn kind of funding this
provedheal~hcare rate "more attention Nation has ,beeri:experienc,ing over the
than. urban decay, or is education more past 20years.Moreover,specific pro­
important than either. of them? And grams and projects fitted into such a
where. does. law enforcement fit on the policy- would run far less risk of being
list? . How much will It cost to get a wiped out just as they were scheduled
handle on 80 percent of the problem to begin returning significantly on the
and can we afford it? Canwe afford it investment.
for all of them or only half of them, Do ?ther Governments have more
and. if the latter, which ones need perception than the U.S. Government?
attention first? Foreign governments, for' instance, are

Battelle predicts a $30.1 billion ex-. underwriting - at a cost of some ~4
penditure for R&D in 1972, an eight billion - their industries' development
percent increase over the estimated of a whole fleet of commercial aircraft,
$27.8 billion spent-In 1971 and the from supersonic transports to air buses.
largest. percentage increase since the That's two-thirds to 100 percent, de­
mid-I 960s. Almost $16 billion of that pending on the aircraft model, of the
will be spent by the Federal Govern- total R&D Cost. Are they spending
ment; $12.7 billion by industry; the· scarce monies just to achieve the status
remainder by colleges.i.universities and symbol of technological prowess? ,No.
(so-called) not-for-profit institutions. They're going • after a. conservatively
The Federal Government-as . it .always estimated $30 billion in aircraft sales;
has, will tend to use its $16 billion on Where U.S. industry once could af­
forward-looking, high-risk projects; in, ford, by itself, to compete against the
dustryon nearer-term development of combination of foreign government and
marketable products. foreign industry, it can afford the risk

Though a lack of priorities is not the no-longer. H is an ominous development
whole cause, the present lack of care- not just for U.S. aerospace l~adership
fully defined commitment is what be- but for the welfare of the whole coun­
gins to produce 'an indecisive drift in the try. Yet, as witness. the .cancellation of
use of technology. This country runs on the U.S. supersonic transport develop­
the advocacy process. And, lacking ament, Government politiciansare' proj­
clear delineation of who stands 'where in ect-oriented, not policy oriented.
the. hierarchy, projects and programs With all due 'respect to the Federal

and energetically on Procurement Regulations. a third ob­
to

an?demonstrating they cari cut the cost
of operating. a government's bureaucra­
.cy by 10 percent a year or more while
providing moreimmedfate, more per­
sonalized attention to the public. Simi­
larly, application of military systems to
law enforcement and health care are
proving they can provide more and
better 'performance in those. functions
with, ·if not a reduced ,cast, at least no
cost increase. The list documenting such
potential is almost endless.

Finallyv short of a drastic reduction
in the Nation's standard of living, the
country really seems to have little
choice but to make meaningful use-of

. its .aerospace technology. Population
growth alone demands it. With roughly
six percent of the world's population,
the U.S. uses approximately 40 percent
of ,,' the world's irreplaceable resources.
The Nation must import 27 or the 36
basic' substances considered necessary
for a modern industry.

In effect, American industry, let
alone Americ.;lIl security, rests in part 0Il
a fragile set of agreements with other
nations> and ,in part .on a favorable
balance of world trade. Technology can.
ease the Vital importance of importing
essential resources by finding alterna­
tives (in energy sources, for instance) to
current U.s. heavy dependence on
others for these .necessary materials.
And high technology, mostly aerospace,
or aerospace-derived, products are the
Nation's primary competitive exports -r­

though lately, through Government in­
eptness, even that is .now .in .serious
jeopardy.

Interrelated·Answers
With all that going for it, why then

isn't aerospace technology being applied
to domestic ills, civil government prob­
tems, economic and export expansion,
and general improvement in the quality
of U.S. life with the same zeal, deter­
mination and commitment with which
it was poured into aircraft develop­
meats, into the missile race,. the' space
race?' . .

There is no simple answer to that. If
there were one, at least one as simple as
the anti-technologists like to suggest

.there is, It probably never would have
become even .a Iegitimate question. But
there is a :collection of interrelated
answers, and 'most or the basic ones
center around governmental politics and
economics. They are probably best ex­
plained by contrasting what is in De'.
fense and NASA with what is not in the
res~ ~rGovernment.

Much has been proclaimed in recent
years about a v'reordering of priorities"
away from Investments predominantly
in militaryprograms and toward expen­
d itures on the Nation's so-called
"human resources." So far, that. has
meant orimarilv iust that the

v-,



s~~c~'technology tnarketee~, toa'spHnl.~"racy. Another effecti~e marketing tool
te.red fragmented market. ... .. has .been .. to getta system-sold 'in. one:

·-. E,ach.·~f these feudal empires has' i·':<!local·governmentarea, demonstrate and
vote: on .,·any' aerospace-type system.·, prove its value and then publicize its
it .might . be one of thebenefactors·;:~·merit ,elsewhere on the competitrrec.

. of. And much like a veto in the Uiiited·"· pride basis of "Y ou could have this, toos­
Nations.ia t'no" vote by anyone of the" . if you only would..."
informal and unorganized "cOinmittee"-, Related ..to .the above an~, for. that
amounts to. suspension of ·-the.··,projeet.)\- mafter;·lo;'the.,~gaffiel"1'Ortrait"anti-­
To aerospace industrialists used to deal- "technologists have dr.awn around aero­
ing with What they-thougbt were the . space technology,' is another obstacle.
procurement' complexities ... of- Defense.....Civil government, especially at the State
NASA and AEC, this civil government and local-levels; suffers from a lack of
bureaucratic snarl often looks truly hor- ~. trained, experienced ,personnel accus­
rendous.And is. ,~" tomed to utilizing technology and deal-

In •the U.S. today, there' are some:" ing with the industry that can deliver
" ~?~~~~

".,contest with a mixed bag Dfrules,
ordnances and laws. They.· exist. ·and
conflict at all Federal, state.andIocal
levels. They are in... a constant state of
evolution; or,' lorded over with politics
locally, they resist change as the Rock'
of Gibraltar resists erosion.

DefenselNASAIAEC have evolved a
sophisticated, .... some say. tOb sophisti­
cated> collection of procurement regu­
lations and· "laws" called directives
through which, among other things"
they set up viable relationships with the
industrial creators of aerospace technol­
ogy. The rules take into account the

times, incremental financing

IllIterrelated·J>.nswers
With all that going fot it, why then

isn't aerospace technology being applied
to domestic ills, civil government prob­
lems, economic and export expansion,
8IlId general improvement in the quality
of U.S. life with the same zeal, deter­
mination and commitment with which
it was·· poured into aircraft develop­
ments, into the missile race; the space
race?

There is no simple answer to that. If
there were:one, at least one as simple as
tile anti-technologists like to suggest
there is, it probably never would have
become even a legitimate question. But

ueCdemonstIating they can cut the cost tage of the Federal budget and grants other. Probably the. best example of
of operating 3 'government's bureaucra- have increasedi-> primarily under old that is whatever happened to, the pro­
-qr by 10 percent a year or more while and already proven' ineffective programs mise a few years ago that- ~he National
providing more immediate, more per- - to the civil section. Oceanographic and Atmospheric, Agen­
sonalized allention to the public. Simi- If domestic problems centered cy (NOAA) would, in its way, do even
lIarly, application of militarysystems to around only a lack of funds, why do more for the Nation technologically and
law enforcement and health care are ..public complaintsvabout education, economically than NASA has already
proving they can provide more and health care, transportation, urban decay done? The potential is still there but the
better performance in -those, functions and crime continue to increase now that national priority clearly. isn't.
~irith,-"ifnota reduced cost,at least no the fundinghas increasedj Federal, state

_ costiacreasev'The.list documenting suchrvand local 'spending' has increased by AnOminous'Development
", potentfal isalmost endless. more than<150 percent in theseareas on The"· meaningful ,,'use ,~f aerospace.

Finally, short ofa drastic reduction an annual average compared to 1964. technology suffers, too, from the fact
in the Nation's standard of living, the Schools get more money and teachers that it has established no national policy
country really seems to have -little go on strike, ,Medicare is set up and regarding the importance of ·tech-

_ choice but to make meaningful use of retiredpeo,ple stage marches on Wash- nological advance. Such a policy is
its aerospace technology. Population ington, D.C. Lawenforcement budgets implied in NASA's charter and i!,1 that
growth alone demands it. With roughly go up and citizens go buy their own of the National Science Foundation
six percent of the world's population, guns. And all the while, people com- (NSF). But evidence is hard to find that
the U.S. uses approximately 40 percent plain about constantly increasing taxes. such a policy is understood andac...p·n-

clf the world's irreplaceable resources. .. .. ted in the votes. of Congress .and
1l'he Nation .must import 27 or the 36 Can We AffordIt.comments ofPress and Public.
basic .substances considered necessary Applied aerospace technology is not The high, value of technology is
fora modern industry.. •.• the whole answer' but to the extent that understood in Europe, in Japan and

III effect, Ameri.can industry, let it can provide part, of the answer, it even in many und.erdeveloped parts of
Il10neAmencan security, rests ~ part on must-have somedirectionv Nothing.Iike the ~outhern ~ennsphere as well ~s in

<L fragile set of agreements WIth other the total national commitment to the RUSSIa and China, Largely following a
Ilationsandin part on a favorable space race or the missile race exists in U.S. pattern of a-generation ago, those

- balance of world trade. Technology can the civil sector.. ' " " , ~ations pour a steadya~d eve!-~creas~

ease ~e Vital importance o~ importing Against the background of obviously mg percentage of their national. re­
essential reso~rces by finding alterna- limitedre~oUJ;ces,:,is,pollutioncontrol sources .a~d ?overnI?ent. budgetsmto
tives (in energy sources. for instance) to more important orIess important than underwriting Industrial high-technology
current U.S_ heavy. dependence . on modernized. -transportation? And if programs. ...' .
oth~rs. for .. these necessary ma~enal~. more important; which part. is. air ,or . ~uch a ,po~cy ~ ~e ~.S. would aid
And high.technologyv mostly aerospace, water, industrial or community, auto- slgl1lficantlymeli~natmgthe. sho~­
or ~er~spa~e-denved, pr~~ucts are the mobilevorvgarbageidisposal? Doea Im- terr~up-and-down.km~ of-.fundmgthis
Nation spnmary competit~ye:exports...... proved-health care orate more attention Nation has .been experiencing ?:er the
.t~augh latelY7,thrau~Gove~men~in- than urban decay oris education more past 20 years..Moreover, s,peclflc 'pro­
eptness,even that IS now m senous important 'than either of them? And grams and . projects fitted mto such a
jeopardy. when: doeslaw enforcement fit on the policywould run far less risk of being

list? How much will it cost to get a wiped out just as they were scheduled
handle on 80 percent of the problem to begin returning significantly on the
and can we afford it? Can we afford it investment.
for all of them or only half of them, Do .other Governments have more
and if . the Iatter.: which ones need perception than the U.S. Government?
attention first? ' Foreign governments,. for instance, are

Battelle predicts a $30.1 billion ex- underwriting - at a cost of Some $4
penditure for R&D in 1972, an eight billion - their industries' development
percent' increase over the estimated of a whole fle:t of commercial .ancraft,

. $27.8 billion spentiin 1971 and the from supersonic transports to air buses.
largest percentage increase since the That's two-thirds tol 00, percent, de­
mid.1960s.Almost $16 billion of that pending. on the aircraft model," of ~he
will be spent by the Federal Govern- total R&D cost. Are they spendmg
ment; $12.7 billion.by industry; the scarce monies just to .achieve the status
r~mainderbycolleges,>universities.and symb~l of technological prowess? .No.
(so-called) not-far-profit institutions. Th~y re gomg, a~ter; a" conservatively
The 'Federal Government as' itelwavs estimated $30 billion m aircraft sales.



systems to streamline their .. internal
operations). Rather, they are buyers for
a third party user - local government
and the general population.

For all the reasons noted earlier, that
complicates the decision-making. prob­
lemenormously. It. means persuasion
and not instruction," selling and .not
ordering. It also means, theoretically,
developirrgvg partnership with industry;
creating, .basically, a kind of·· civil­
iIidustrial complex- That has jo be
difficult for agencies with a heritage of
having regulated industry rather than
working with it, particularly in light of
what the "military-industry complex"
syndrome has done to the image of
Defense and even NASA and AEG:

It is an altitudinal roadblock more
than anything else. The answer-jo it is,
to a large extent, inherent in finding
answers to the six obstacles outlined
earlier, .And that answer is, in tum, a
comparatively simple thing to state.
Basically;' it adds up to saying:' "Get
involved in your ownlocal government
environment.": The attitudinal problem
can be overcome. best and quickest and
most effectively when the practitioners
of aerospace technology- become the
active, energetic, provocative promoters
of their own present products and fu­
ture capability. This problem has existed . ~

too long and is also soluable.

What to Do
The ways to do that are not all

awesomely ·mysterious, only largely. un­
practiced by aerospace technologists in
the past:. l'hereis· no .single ·magic
technique out,. ill .fact, several methods

- equally and collectively .effective in in­
stmitfOiiiilzing .public. discontent about
what is and provoking public demand
that }ocalgovernments ..acquire what
,aerospace technology .can. make pos­
sible; Join the PTA, run for local politi­
caloUice, attend city council meetings,
take the mayor or the editor of the local
paper to lunch: Jtt.3.wgnL get involved
with local geivern~!!!-,,_

The obvious objective: he a market­
eer, promore~m~.~nic~.tC?r,._..~~{ta"tC;r'··'_w-

. of the tecliiiologically possible, and in
the process show tnepotent1afciisfO"n{~r~

.:t~~Llgu. are not.·the oY.~!Eaid...Er:.?EE:ia--~­
J9L..Qf.j!!£9}1!P!.~~.~!.!?1x_~£p"l]Jg~_c~t.ed
witchcraft but simply another con­
cerned,' taxpaying citizen who happens
to have more knowledge than the aver­
age hear about how to solve problems.

the days of the mystique of technol­
ogy are numbered .if not, in fact, over.
To the pragmatist, they have lasted too
long and are indeed over. The human
pro blems of this Nation. have already
"been solved, in many instances, but the
job of publicizing those solutions­
where they exist ~ has already begun,
Where in the pasi it was the time of the
technician, how it is the ~
time of the .taxpayer. ~

Incentive to Industry .
Specifically, with all the technologi­

cal and systems management •expertise
the Federal Government can-reach easi­
er than local governments can touch,
Washington should be able, for instance,
to announce a major national health
Care improvement program; hire a con­
tractor, as part of that, to develop a
complete "turnkey" diagnostic system;
estimate how many hospitals and clinics
will buy this Uoptimum" system; con­
tract for-that many; develop and pro­
duce them - and then accept the
responsibility for selling them to the
local government customers.

Same could be done,at least for the
study and prototype models, on a series
of .. "optimum" transportation systems
for, say, four. or five different sizes of
citiesj-and for education systems; or law
enforcement systems; or,· in all these
programs, for key component elements.
The incentive to industry, obviously, is
that the dollars involved, not only for
R&D but the, production potential,
would put anyone of these projects on
a scale with Defense/NASA expendi­
tures. The. advantage to local govern­
ment is that what they give up in a
precisely tailor-made system they get
back in the economies of mass produc­
tionvAnd, .in the long run, the same
economies' should accrue . indirectly to
the' Federal Government - on top-of
which, in thisiway they would be
making a kind of revolving fund invest­
ment rather than an outright expendi­
ture grant.

Underscoring all the above is another
attitudinal, nee political, problem. De­
fense and NASA.have a different operat­
ing heritage- than civil government in
their relationship to industry. The mili­
tary and space programs have bought
and pushed technology for their own,
use (except in the case of management

ket,isemployed by the Federai Aviation
Administration. It not only buys, man­
ages and sees to the installation of
systems to handle the national air traffic
control problem; it also sets the stan­
dards by which all local-airports must
operate. Result: industry knows at the
start of development that a system built
for Dallas-Ft. Worth purchase, it if
meets the Federal standards, is just as
saleable in .Phoenix, Los Angeles, or
Cleveland .

Still, to a large extent, 'the meaning­
ful utilization of' aerospace technology
to cope with local civil problems is,even
under these circumstances, mostly a
one-at-a-time, .. piecemeal evolution·of
locally tailor-made (and therefor very
expensive) products. There is at least
one way to speed up the evolution:
centralize and aggregate the market even
more than it already is now. And that is
possible.

•TheMarketing Logjam
.Though Defense and NASA funding

has been curtailed, it's still in the
megabuck range. In the reordering of
priorities, nothing like the R&D funding
eut out of those budgets was trans­
planted as R&D to the other agencies.
And local governments can't begin to
replace the attractive size to industry of
the Federal R&D carrot. Current result
of this, most often coupled with the
abQve outlined "human nature" of local

. governments, is that high-powered aero­
spa"" technology firms are often suc­
cessful in a local community where their
own .plants .are located, and largely
unsuccessfulsselling the same proven
system anywhere else.

The biggest frustration here is that .
what worlcs in a hospital in Oakland will
work just as effectively in Bridgeport,
Conn.; the police command/control
system that is excellent in Illinois ought
to be .almost as good, anyway, in Ala­
bama; the education system that solves
a retarded-children problem in New
Orleans will handle just as efficiently
the same chore in Seattle. Geography,
obviously" is not a restrictive-factor.

But industry, by itself, just can't
break that marketing logjam without
the investment of considerable amounts
of risk capital it doesn't have and the
utilization of .considerable amounts of
ecmmercial-type marketing 'expertise
which it doesn't have, either. The an­
swer, almost obviously, is for the Fed­
eral Government to aggragate the mar­
ket.

FAA's Effective System
It has begun to take some steps in

this direction, particularly in the De­
partment of Transportation and the
Law Enforcement Assistance Agency.
The technique amounts ··to a form of
revenue sharing. ::'In simplest terms, at
the Federal level; all or most of the
R&D costs on a particular system are
paid for; the system is developed; im­
planted in a local community, and other
governments from across the land are
invited to come take a look.

The· local government· officials are
under no pressure to buy the system,
too; but frequently the Federal sponsor­

,ing agency will offer a powerful incen­
tive: they will offer to pay upwards of
two thirds the cost of the local govern­
ment will put up the other one third.

Another way to aggregate. the mar-

.. ' ment levels where they should check in
for work (which they can't mainly
because a lot of local governments
which need that kind of expertise
have.n't set up such an office). Whatever
the reason, again the answers are ob~

vious: organize and recruit with, if
possible., a little revenue sharing help
from the Federal Government on the
cost ••
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systems to .streamline their internal
operations). Rather, they are buyers for
a third party user o- local government
and the general population.

For all the reasonsnoted earlier, that
complicates the decision-making prob­
lem enormously. It means persuasion
and .not instruction, ···selling and .not
ordering.. It. also means, theoretically,
developing a partnership with industry;
creating, basically, a kind of- civil­
industrial complex. That has jo be
difficult for agencies with a heritage of
having regulated industry rather than
working with it, particularly in light of
what the "military-industry complex"
syndrome has done to the image of
Defense and even NASA and AE~

It is an attitudinal roadblock more
than anything else. The' answer'jo it-is,
to a large extent,inherent In" finding
answers to the six obstacles outlined
earlier. And that answer is, in tum, a
comparatively simple thing to state.
Basically, it adds up to saying: "Get
involved In .your own local government
environment." The attitudinal problem
can- be overcome best and quickest and
most effectively when the practitioners
of aerospace technology become the
aetive,energetic, provocative promoters
of their, own present products and fU4

ture capability. This problem has existed
too long and is also soluable.

ket, is employed by the Federal Aviation
Administration. .It not only buys, man­
agesvandisees: to the installation of
systems to handle' the national air traffic
control problem; it also sets the stan­
dards by which all local airports must
operate. Result. industry knows at the
start of development that a system built
for Dallas-Ft. Worth purchase, it if
meets -the. Federal standards, is just as
saleable. in Phoenix, Los Angeles, .... or
Cleveland,

Still, .to large extent, the meaning­
ful.utilization of aerospace technology
to cope with local civil problems is, even
under these circumstances, mostly a
one-at-a-time, piecemeal evolution of
locally tailor-made (and therefor very
expensive) products. There -is at least
one way to speed up the evolution:
centralize and aggregate the market even
more than it already is now. And that.is
possible.

Incentive to Industry.
Specifically, with all the technologi­

cal and systems management' expertise
-the Federal Government can reach easi­
er than local 'governments can touch,
Washington, should be able, for instance,
to announce a major national health
careImprovement program;' hire a con­
tractor; as part of that, to develop a
complete "turnkey" diagnostic system;
estimate how many hospitals and clinics.
Will buy this "optimum" system; cone
tract for' that many; develop and pro-­
duce them - and then accept the
responsibility" for selling them to the
local government customers.

Same could be done,at least for, the
study and 'prototype models, on a series
of "optimum" transportation systems
for, .say, ,four or five different sizes of
cities; and for education systems; or law
enforcement systems; or,· in all these
programs, for key component elements.
The incentive to industry, obviously, is
that the dollars involved, not only for
R&D but the production potential,
would put anyone of these projects on
a scale with Defense/NASA expendi­
tures. The advantage to local-govern­
ment is that what they give up in a
precisely tailor-made system they get
back in the economiesof mass produc­
tion.And,in the long run, the same
economies should accrue indirectly to
the Federal Government -on top of
which, in this way they would be
making a kind of revolving fund invest­
ment rather than an outright expendi-

iok. ture grant.
Underscoring all the above is another

attitudinal, nee political, problem. De­
fense and NASA.have a different operat­
ing heritage. than civil government in
their relationship to industry. The mili­
tarv and space programs have bought
and pushed technology for their own ,

__ '_& use (except in thecase of management
.>,,,,-'

,~m6.'t levels where they should check in
for work (which they can't mainly
because a lot of local governments
which need that kind of expertise
haven't set up such an office), Whatever·
the reason, again -the answers are ob­
"rious: organize and recruit with, if
possible., a little revenue sharing -help
from the Federal Government on the
cost.•

TheMarketing Logjam
Though Defense and NASA funding

has been curtailed, it's still in the
megabuck range. In the reordering of
priorities, nothing like the R&D funding
cut out of those budgets was trans­
planted as R&D to the other agencies.
And local governments can't begin to
replace the attractive size to industry of
the Federal R&D carrot. Current result
of this, most often coupled with the
abQve outfiDed "human nature" of local
governments, is that high-powered aero­
apaC$' technology firms >are often sue­
«ssful in a local community. where their
own plants are located, and largely
unsuccessful selling the same proven
,system anywhere else.

The biggest frustration here is that
what works in a hospital in Oakland will
work just as effectively in Bridgeport,
IConn.; the police command/control
,system that is excellent in Illinois ought
Ito be almost as good, anyway, in Ala'
lbama; the education system that solves
II retarded-children problem _ in New
Orleans w:ill handle just as efficiently
the same chore in Seattle. Geography,
~mviously, is not a restrictive -factor.

But indUstry, by itself, just can't
break that marketing logjam without
the investment of considerable amounts
of risk capital it doesn't 'have and the
utilization of considerable amounts of
eommercial-rype marketing- 'expertise
,vhich it doesn't have, either. The an­
swer, almost obviously, is for the Fed­
eral Government to aggragate the mar­
".et.
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Meeting or, Giants

now Government policy to get
more of its R&D back into the
economy in the form of useful
products. The sometimes-suc­
cessful Technology Utilization
program of NASA is an example.

Although the Government of­
ficially backs such a program,
many observers feel that any
kind of meaningful exchange of
technology must occur without
Goverhmentcontrol. "The Gov­
ernment must act like a govern­
ment, regardless of its an­
nounced policy;" says one en~

gineer familiar with the difficul­
tiesofriealing with federal pro­
grams, "so we can't expect them
to guarantee one section of .the
economy the protection needed
to encourage significant invest­
ment."

The' necessity for resolving
specific differences and common
problems was clearly pointed

(Q 'D?,J~A, /'1 '
~Th~t .~~"", "

<Orif?
f~"""

ij'::;

The axiom was, "It is easier to
rediscover it in our own labs
than search for it somewhere
else." Besides, there is also. the
NIH factor.

As· one professor said,Hln­
dustry may be too dumb to
know they have an R&D prob­
lem--or they're afraid to admit
it. I've never had a request
from industry stating a specific
problem or been asked what the
university had to offer."

Similar gripes come from the
other side: "Even when we set
specific parameters for what we
want, university researchers
wander all over the' place. Our
experience is that they can't
give us what we -ask for."

Harsh words and, in some
cases, true. But. the economic
realities of the R&D picture are
causing new alliances to form.

In the background is the Gov­
ernment which finances, directly
or indirectly, much of the re­
search done in ,the U.' S. It is

Industry gets a look at what university researchers have to otter in the
way of "potentia! new products. This demonstration, hi the University of
Missouri, was aile of many given at a recent forum sponsored by Or.
Ovorkovitz & Associates, of Ormond Beach. Florida.
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lor Industry ocrl Universities"

STORIES of industrial research
centers that use PhDs as, clerks
and universities that get mas­
sive grants to study the sex life
of some obscure insect must be
filed,along with penny candy
and a good nickel cigar, as mem­
ories of days not likely to re­
turn.

When money was plentiful, a
few years back, R&D programs
multiplied like rabbits. With the
70s came the cost crunch, for­
eign competition, arid the real
bite of inflation. Now industry
says: We need new technology
but we can't afford to develop
our own. Universities say: \Ve
have the ability to create new
technology, but no one to fi­
nance it. And the Government
says: We want more practical
utilization of the R&D money we
spend.

The need to get these parties
together, with their matching
abilities. and needs, seems ob­
vious. Some universities and
research centers have had long­
standing, mutually profitable re­
lationships with industry, But,
in many cases, the business man
and the scholar have been aloof
and occasionally antagonistic.

"We are like two independent
nations that suddently realize
that we need each other to sur­
vive," as one sales manager puts
it. Such attitudes are; in part,
the result of industry and uni­
versity research programs that
flourished with their own inde-

'pendent goals. If a university
program came up with some­
thing that happened to interest
industry, fine. This was an in­
teresting fringe benefit, but cer­
tainly not the goal of "pure
science:' Industry, too, erected
its own barriers to cooperation.

•
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COOPERATIVE R&D

"Many 01 the research institutes
are qualified to stari with
idecls and proceed through
the development of product
prototypes; they sel,1om get rhe
opportunity, however, to "aD
the whole jcb," usually because
they can't find an industrial
sponsor who will trust them
enough to leave them alone
••• and because industrial
sponsorship for mast new
product/process possibilities
can almost never be obiained
to cover the costs of idea·to­
prototype R&D."

Thomas P. Evans
Director of Research
Michigan Technological
University-

out at a recent event at the
Illinois Institute of Technology
in Chicago. Dr. Dvorkovitz and
Associates, one of the nation's
more successful "technology
brokers," sponsored a meeting
which brought together top men
from university research centers
and industry. Despite the new­
ness of the idea, and some cau­
tious attitudes, the success of
the exchanges is illustrated by
a few statistics from the meet­
ing.

Attending were 282 represen­
tatives from U. S. and foreign
business and governments,
mostly decision-making execu­
tives. The 225 companies in­

. volved represented more than
$100 billion in annual sales. On
the university side were 93 repre..
sentatives from 35 institutions.

After introductory speeches,
'the event became a kind of flea
market of technology. Each uni­
versity or technical institute
represented held a brief session
in which it presented inforrna­
tion on a few of its existing
projects. ·The information \V[lS

usually salted with just enough
data to hook an interested listen-

er: e.g., UBatter, zinc chlorate,
operates at 300 C on pressurized
gas. A laboratory versianhas
delivered 1.4 v, .The inventor
sees the battery as a potential
vehicle power source:' A few
developments were described in
detail, complete with diagrams
and slides.

Presentations were followed
by a question and answer ses~

sian about the item and usually
included comments on the uni­
versity's patenting or licensing
policy.

Results were mixed:
"That's very interesting, but

your man is about 10 years be­
hind the state of the art."

Or, "That's a simple idea that's
been around for years." which
was met with the cutting rebut­
tal, "It may be simple, but we
hold a patent on it." When an
idea hit home, there was a
scurry of note taking and card
exchanging.

Concurrent with the sessions
was a "technology boutique" in
which each university had a
booth where industry 'represen­
tatives could privately discuss
ideas and ask questions. Said
One university research head
proudly displaying a fist full of
cards, HI got more serious con­
tacts in one afternoon than I
could in a year of personal vis-
its."

Dr. Dvorkovitz and Associates
plans to hold a similar confer­
enCe next February.

What are the lProblems?

A filtering of the comments
from the 'meeting gives a few
ideas on the problems of 'coop­
erative R&D. The first task is
for the "right" people to get
together. In large' corporations,
the person with the power to
"make the necessary decisions is
often hidden in the vast network
of executives. with confusing
titles. On the university side,
the opposite is often true. Are·
search center may have q weak
or nonexistent personnel struc­
ture for fielding and acting on
proposals from industry.

Those universities' that have
begun only recently to seek

.
\ ' ,

,
"Ibe diHiculiy 01
~oilaboration is compounded

when those who new perform
essenJiol parfs 01 a fu~ction

refuse to modify their
operations to meet the-needs
of the whole system. i1 am not
excluding the Federal
Government as one of the
principals who must modify its
operations.) These vested
interests constitute by far the

most serious institutional
barriers to socially important
innoYations. Ordinarily, the
principals can't be ordered to ,
collaborate, Nor wHl they do

so unless they see something
in it for themselves:'

Norman J. Latker
Chief of Patent Branch
Department of Health,
Education, and WeHare

markets for their technology
are faced with a number of new
decisions. Said one research­
er: "We are only now discov­
ering the entire marketing
game. We need patent proced­
ures. We need to establish in­
formation protection proced­
ures, -and we need to consider
liability. Normally we can',
find trained people in our owr
staffs to handle these problem:
and have to buy outside help."

In such exchanges, industrj
would naturally like a new prod
uct to come as a neatly wrapper
package. U\Ve want a low-ris'
item that can be commercial:
developed within six months," i
the rule-of-thumb One compan
applies. That doesn't happe
too often, but such happy situ:
tions can be more frequent
cooperation begins early in an
program. Universities must b.a~

research programs with goa
that are attractive to industr
yet satisfy their own scientii
standards..

-Robert B. Arons,

MJ.('U'lNF: n:_'>:.
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Patent Policy Changes Stir Concern

to the rest of the world. the United
States is falling back at about 3% per an­
num. It is this loss in our 'scientific and
technical empire'. [I make an analogy
with the loss of British empire which 1
experienced in my youth] which makes
itself felt in the adverse balance of our
dominant high technology international
trade and thereby devalues the dollar in
the world exchanges.

"In 1967, at peak, the United States
was about 33% of all world science and

technology across the board. The de­
cline, due to saturation at the previously
mentioned 3% per annum. has been pro­
ducing a 1% fall in our share of the
world's science and technology every
year and we are now,so far as I can
make a guesstimate, only about 25%
world science. Since the United States
has only about 7% of tbe world popu- .
lation, one can express these figures by
saying that at peak in 1967 we had about
five times the average share of world af­
fluence or per capita GNP. It is nowcin
1978, about 3~ times the average and
unless heroic measures are taken we will
have been reduced to only about double
the world average before the year 2000
A.D."

Before taking such "heroic mea­
sures." Price thinks that a useful first
step would be to "disaggregate'Ithe bas-
ic science budget which is now combined
with other items, including technology
purchases and civil service science. to

'form a "dangerously misleading aggrega­
tion." Then he would treat the basic sci­
ence budget to "moderate increases in­
stead of decline.... He sees the 11 percent
boost requested for basic research in, the
Carter budget as helpful but not suf­
ficient. Whatacademiescience needs, he
says. is funding over perhaps a IO-year
period to make up for the cuts it has suf- .; .
teredo To do this would require an in­
crease of 16 percent a year in the aca­
demie science budget and. if, funds
were provided to compensate for a 6 per­
cent inflation rate. Price calculates a 22
percent increase would be in order.

These would be heroic measures in­
deed,but Price insists that the choice is
between such action or rapid decline.

Price's bid for support of basic science
was not subjected to questioning by ei­
ther legislators 'or his fellow panelists be­
cause he departed immediately after giv~'

ing his testimony . Price. a versatile aca­
demic whose interests and expertise'
range from the development of scientific
instruments to the wilder shores of sci­
ence policy, was scheduled to chair .a
session on "Science and the Ism's of the
20th Century," set for the same hour.

Challengesto Price's views seem pre­
dictable from those wbo feel that im­
provement of U.S. performance in in­
dustrial innovation is the main problem
for science policy today and that heroic
increases in the' basic research budget
are not the, way to 'solve it. Senate staff
members say .tbat Senator Adlai Steven­
son III found Price's paper provoc­
ative, -and Price's analyses have a way
of getting noticed' in academia, so there
could be a delayed reaction.

-JOHN WALSH

SCIENCE. VOL, 199. 17 MARCH 1978

Acting on recommendations that date as far back as 1971. the General'
Services Administration (GSA) has amended federal procurement regula­
tions to permit universities to get a larger share of the commercial benefits
of federally financed research.

The new regulations were based primarily on suggestions by a sub­
committee of the Federal Council for Science and Technology that greater
incentives are needed for universities to pursue commercialization of their
research. The GSA regulations would provide this incentive by encouraging
federal agencies to allow universities to retain possession and control of
their federally 'financed discoveries; universities. in tum, would be encour­
aged to license these discoveries to private industry.

Specifically, the regulations provide for a standard agreement between
federal agencies and universities. known as an Institutional Patent Agree­
ment (IPA). "The agreements permit .... institutions. subject to certain
conditions, to retain the entire right, title, and interest in inventions made in
the.course of their contracts" v.:it~.the. federal government.

Such agreements are in comm'o'n<use-by federal agencies now, but each
m~¥ have a slightly different form. 'The.dS,{'-,regulatiops require that all new
IP~'s~ meaning any written or rewritten afterthe effective date of20 March,
must follow a single standard.,.::-.. '.. '

Moreover, the standard specified in the regulations is different from the
IP~'s being used now in several respects, according to several federal pat­
ent officials.

l) The new IPA can be used to cover research funded through contracts
as well as grants.

2) The new IPA increases the period of exclusive control that a university
em" give' to a licensee from 3 years after the initial marketing of a product to
5 years after the initial marketing.

3) The time that a licensee spends trying to get a federal regulatory agency
to approve the product will be exempted, from the time limits on exclusive
marketing.

4) It permits universities to affiliate with for-profit patent management
companies, which are organized to promote the licensing of university dis-
coveries to private industry: .

5) It removes the ceiling on the amount of royalties from a discovery that
can be returned to the researcher who invented it, essentially allowing each
university to set its own policy on the amounts.

Although this patent policy is intended to facilitate the transfer of
research results from laboratory to marketplace. there is some concern
on; Capitol Hill that it goes too far in the direction of allowing profit­
making firms to benefit from federally funded research. Also of concern
is ! ~~'cpro~i~j()n/ that could pressure researchers' to withhold publication
I'e~_9l~g p.ii'tehf'fili~lgS. Senator Gaylord. Nelson (D-Wis.), chairman of the

{·;:,:;·$:,'J::kW:.l?l.Is,in~s,~,S:dl1lmittee, hopes to hold hearings before the policy goes
\.j4,!\~q;t~tf~cr~.~~.\iVlfek, If that cannot be done, he intends to ask the Office
·:;:::_ifi,;M~nagdTe~'f5i1'hd~-.~tJdget to delay implementation until hearings Can be
·\;;;~,hcduled'.'·"'R: JI;FFREY SMITH
;'::,';';\1;,

~,:~'~~;',~.'c,~:7r:~;"'1f:~::' ,- "__~__~'_~_~m

of funding 12 y~~f~('~g() as ~o'under­
investment- in the/lJt~!F:.:.and a'~loss of
the U.S. ,empire,>ini,'~,c.i(:~ceand tech­
nology." For more -thana, dep,~.~_~,.,says

Price, "academic research:::iry.,\<~·ci,ence

and technology has been running ef­
fectively athal~specdcbmpatedwith the .
world growth rate of a 6% per annum in­
crease in scientific and technologicalac­
tivity, Many of the other most developed
nations of the world have followed our
lead a few years later. but still. relative
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Ifate hazard less than predicted
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initially believed the sulfate question
serious enough t.obe a health hazard
for individuals witb respiratory dis­
ease, but: it later 'backed a~~\':1Y from
that position. - Pc _

Based on the GM tests. says
Charles S. Tuesday, technical director
of General Motors Research Labora­
tories, "it has been' found that. in
driving of typical high-density free­
ways, the sulfate emission rate is
considerably lower than EPA's early
estimates. Furthermore, there isevi­
donee that the amount of sulfate
emitted decreases substantially as tbc
vehicle accumulates mileage." What
this means, Tuesday says, is,that ac­
tual amounts of sulfate emissions
from individual vehicles on crowded

turbulence appanmtIydisperses,
sulfate emissions from autos

merit but this trait is actually bene­
ficial since "selection on the basis of
excellence is elitist."

In fad, the panel IS more concerned
that Congressionally mandated
public exposure of peer review pro­
ceedingsand of preliminary scientific
data from federally _supported
projects will be detrimental to ad­
vancing scientific excellence. It.calls
for amending the Public Health Ser­
vice Act to allow both peer review
hearings and preliminary data from
research projects to remain confi­
dential. 0

accumulation of sulfate

advice. And the panel rccornmen .
expanding the President's Can er
Panel to oversee all NIH institu s.

NIH's peer review system f de­
termining which research pr osals
receive funding wins high pi .se from
the panel. Calling it one of he most
valuable management to s used by
NIH, the panel says the yst.em "ad­
vances the scientific e terprise with
predictable efficienc and therefore
gives the taxpayer ore for his dol­
lar." As to the arge sometimes
heard that the s' tern fost.ers elitism,
the panel find chis charge has some

4 C&EN May 10, 1976

,

Federally sponsored biomedical re­
search needs more stable funding and
needs to be left more completely in
the hands of scientists, concludes a
prestigious Presidential review panel
after a 15-month study.

The ', seven-member President's
Biomedical Research Panel was set
up early last year to evaluate the im­
pact of federally funded research on
biomedical and behavioral sciences.
Its report is, in a sense, a review of the
system from within, for although
none of the members are full-time
federal employees, five are physicians
affiliated with university medical
schools. The chairman, Dr. Franklin
D. Murphy, is a corporate executive
who was formerly dean of a medical
school, and the remaining mem ber is
chairman ofthe three-member Pres­
ident's Cancer Panel, which oversees
many ofthe activities of the National _ _
Cancer Institute. p ently less than previously be-

With the right support, the panel - vee!. This finding by General Mo-

:,-,oi::n~J~l_j_~~,_,rce~~~rZf·~~:~- a~ic6aSe~~~{ 1~oriSlrje;.s!elar;C1h1etr!Sic!as!t;Sjd:O!\j\b!t~0;n\i~~ r~~~~~~~~~~Nj~~~human diseases. Meeting this go . be a po-
will require steady, hard work f r hazard from emissions.
several decades, the panel say". It The GM findings corne from a
cannot be done by any sort of ash study conducted jointly by EPA and
program. "What is needed ow is GM last October at the company's
same sort of settling down for re long Milford, Mich.,test track. Data Were
haul," the panel believes. " st of all, presented two weeks ago to a House
the scientific enterprise eeds sta- Scienceee Technology Subeommit­
bility and predictability t does not tee. the study GM scientists com-
require growth and exp nsion at the ed sulfate emissions measured at
rate achieved in the 19 's and 1960's the test track with predictions based
but it cannot svive eing turne on EPA's "worst case" mathematical
and off." model, Designed to simulate traffic

The pane density on a so-called "1985 freeway"
planning, pol (by 1985 most cars are expected to
mechanism ithin e National In- have catalytic converters), the test
stitutes of lealt and the Alcohol, used a total of ~,[)2 catalyst-equipped
Drug Ab se ental Health Ad- cars, including vehicles from Ford,
ministr 1 ,the two major institu- Chrysler, and American Motors, Test
tionsresponsible for federal support cars ·'an on unleaded fuel containing
of biomedical and behavioral re- 0.03% sulfur, the U.S. average for
searchIn.clmost-evesy.case, the.panel unleaded motorfuel,
caHtfTOrmore scientific contin".'::"~ Catalytic converters, however, have

For instance on the matter of e- been criticized for producing poten­
veloping research budgets, the panel t'ally unacceptable levels of sulfates
believes that Concrress and the Office y oxidizing sulfur normally found in
of Management l~ Budget have been asoline, just as the converters oxidize
makin too many' SCience decisions !unburned hydrocarbons and carbon
WIt outs rong SCIentific guidance." imonoxide to water and carbon diox-

-~ThiS 'guidance could come from the ide. Under unusual meteorological
new Presldentlftl science. advisor.y conditions such' as temperature in­
whose staff should include 111 a senior' versions and light winds, a nectar
pOSItIOn an erninent biomedical afld largely catalyst-equipped cars might

\ lJ~h.ayioral scifmtllit/i\~r~:rnng-1\nH I produce high suJ.[.'nte concentrations
-irectorwould bc-an<!j;!n>r source of along heavily traveled roads. EPA

-.---._~----> .

I

1,

\ ~

~
!sD
.~

I



-r-:

679

the moments when, in loneliness, a man ,LHlHM,UL

words he could have said, but had not .
who .robbcd him of his courage. The
strong and able one is in one's own mind, ':therasIiaI1,(picture
never to be made real. Dreams? Self-delusionv.Ornmurdered
reality, unborn, killed by that corrodingemotion without
-fear~need-depcndcnce-hatI'ed?

Roark stood before them as each man stands in the iimo-­
cence of his own: 'mind. But Roark stood like that before a
hostile crowd-s-and they knew suddenly that no hatred was
possible to,Jlim. For the flash of an instant, they grasped the
manner of his consciousness. Bach asked himself: do I need
anyone's approvalv-c-oocs it matter?-am I tied? And for that
instant, each man was free-free enough to feel benevolence

was about to speak.
"Thousands of years ago, the first man discovered how to

make fire. He was probably burned at the stake he had taught
his brothers to light. He was considered all evildoer who had
dealt with a demon mankind dreaded. But thereafter men had
fire to keep them warm, to cook their food, to light their caves.
He had left them a gift they had not conceived and he had v r
lifted darkness off the earth. Centuries later, the first man in- ,
vented the wheel. He was probably torn Oil the rack he bad
taught his brothers to build. He was considered a transgressor
who ventured into forbidden territory. But thereafter, men
could travel past any horizon. He had left them a gift they had
not conceived and he had opened the roads of the world,

"That man, the uusubmissive and first, stands in the open­
L'1g chapter of every legend mankind has recorded aboet its
h~'fdnnjng. Prometheus was chained to a rock ,1IlG tor-i by

. vultures-because he had stolen the fire of the gods. Adam \.... <15

condemned to suffer-s-because he had eaten the fruit of tii" tree
of knowledge. Whatever the legend, somewhere in the shadows
of its memory mankind knew that its glory began with one
and that. that one paid for his courage.

"Throughout the centuries there were men who took first'
steps down new roads armed with nothing but their own

, vision. Their goals differed, but they all had this in common:
that the step W.1S first, the road new, the vision unhorrcwed,
and the response they received-c-harred. The. great crcators-c­
the thinkers, the artists, the scientists, the inventors-stood X
alone against the men of their time. Every great new thought
Was opposed. Every great new invention WdS denounced. The
first motor was considered foolish. The airplane was consid­
ered impossible.. The power loom was considered vicious.
Anesthesia was considered sinful. But the men of unborrowerl
vision went ahead. They fought, they suffered and they paid.
But they' won.

.,.",..".
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sound of effort to pronounce a truth of such nature;
HV ",n,,, of truth or falsehood; only indifference. .

[The prosecutor handed him a sheet of paper. "Is this the
acrcement .you signed?"

held the paper in his hand. "Yes."
Howard Roark's signature?"

please read the terms of this agreement to the

it aloud. His voice came evenly, well dr'ilhJ.
courtroom realized that this testimony had been

cfntcndcd as a sensation. It was not a famous architect pubtic!v
;"(~ollfessing incompetence: it was a man reciting a memorized

. -~ 1L: felt that were he interrupted, be would not l'''~

up the next sentence, but would have to start ..111
from the beginning. .

answered a great many questions. The prosecutor iruro­
'~'-··...;kh41uccd in evidence Roark's original drawings of Cortlandt.

rich Keating had kept; the copies which Keating had made
them; and photographs of Cortlandt as it had been built.
"Why did you object so strenuously to the excellent struc­

tural changes suggested by Mr. Prescott and Mr. Webb?"
"J Was afraid of Howard Roark."
"What did your knowledge of his character lead you to

expect1"
"Anything."
"What do you mean?"
"I don't know. I was afraid. I used to be afraid."
The questions went on. The story was unusual, but tl< c

audience felt bored. It did not sound like the recital of a' pi';'·
ticipant.vf'heotber '...-ttnesscs had seemed to have a more per­
sonnl connection with the case.

when Kc,tting kft [;"1':) stand, the audience 11,,0 the o~\l :;~'­

pression thJ:t no change had occurred in the act of a n·,;111 ~

exit; as if no person bad walked out.
"The prosecution rests," said the District Attorney.
The judge looked at Roark.
"Proceed," he said. His YO ice was gentle.
Roark got up. "Your Honor, I shall call no witnesses. 1h;'i

will be my testimony and my summation."
"Take the oath."
Roark took the oath. He stood by the steps of the wiln':",

stand. The audience looked at him.. Thev felt he had no ch.m...:
They could drop the nameless resentment.. the sense lIt >.
security which he aroused in' most people. And so, for I;)~? ::,
time, they could see him as he was: a man totally inncc.':
offua~ , I

The fear of which they thought was not the normal kindl :'"
a response 'to a tangible danger, but the chronic, uncom ..!
fear in which they all lived. They remembered the f1Ji~H:i~·

I

t;



"

'!

ci!
I

i:,.
i:

'il

!:
',i

J(

r.:

ifI

j~,.
'il

.~

; I,!

!

t-.

r.
L
!

L
I[.

L

I

, I ..(PS;IlC' k_;/ J /J ../ '" 4 7 ,i
J)kf". I 10 :'1'~'1~ dfJ"4'(fq W1I'-wV~ ~-ert~1 r» I{('~ • l
~!kJ, 2. G ~"l::'),~ r /IRS ai> pi ~ 6b 6R~(?I2<P Y?eal)njJd~0 :
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'Jc'--'4-~rIIlJ,.~.",~.~" " ~.r Q I' 7l.Jvt7p' hP(.A,L:l .. ..J'7 ~_~.b....J('J1;.4o~ .... <."~., ... 1
/t,M-;J1r:f'thfv '_ '11 "'i~W?e~ O'n:::h:~·P··"/~;'¥"'t:::'7t..=F -.~ J fp,,~J,O;rJ 1

i flo ."'#-;!-t"Ir«t" ..,... d",? Jf>.,e-~ Vo?~t .6c:.,i #)f1J...-,~ T -N ..!fl;"rh,; b-.4e-;- ~
t'i--vtt. UN? creator w I r~ by~e<o~se' e&i'@ ~lPEt~ arrowed. It belongs to single, indiv' .al men. That ~

for hIS brothers rejc t 1 rrj he 0 h g ~t l' e fs'L1) propert a . Men earn from
destroyed the slothfll~i~Clr Hv , ..cl t 1 I~ 0 e norb . \.1f?a leal11~F?~ only th xchange of material. f

ontgJ)1:£{4f~.H1S own ~ruth,nd his wn WO.l .. ", tk> man can give another the ca city to think. Yet that j,

~ ., ~~ . A s):mph , ok,,~) ,- . sop' ~:O'Fit~d~only means of 51] va~.. .
airplane 0: a bmldmg-th> was his goal nnd~ life. Not "Nothing' given to man OJ arth. Everything he needs h,as
th~~sc who heard, read, opcmte~! bc]ieve~i, ilcw or inhabited the' to be pr?1 . ed. -:\nd here 1 an faces his bas:lc alternattve: n,:
thJllg,hc had created. The creauon, not Its users. The creation can surVIVC 1H oruy one of wo ways-by the d1d~pendc.nt work
not we benefits others derived from it. The creation which of his own mind or as parasite fed by the minds 01 others.
gay? £OrJ,l1 to-his truth. He held his truth above all things \-:I~(l I The creator' originate. The parasite borrows. The creator .f<I~ces
ag~~:r~~t al! :llcn., . . nature alone. Th parasite faces nature through an inter-

1::11S vision, his strength, hIS courage came from his owr mediarv
spirit, A ~·na~'s ,spi~t, ho:vever, is his sel,f. That entity which i~ "Th~ ·creato . s concern is the conquest of nature. The para-
~IS consciousness. 10 think, to feel, to JUdge, to act are func- site's concer IS the conquest of men. , .
tlOl,~S of the ego. "The cr ator lives for his work. He needs no other men. HIS

:,,[110 creat?rs wer.e....not s,::H~ess. It. is the whole secret of their primary "oa1 is within himself. The, par~site lives second-hand,
PO',.cr..s::that It Was self-sufficient. 5c}f-mp1D1ed self-generated, He ne s others. Others become ~ll~ pnm~, motive.
A first cause, a fount of energy, a life force, a Prime Mover, " ,e e d the creator IS 1J)depe:~: l_~e reason..:..
Th.? creator servc~ nothing ~!1d n~ one. He lived for himself. in mind cannot w,?rk DR ?rJn of com mls1on. 1t ~af(-

. ,And ,oply by living for himself ";fas he able to achieve the ot be curbed, sflcnficed or sl]hQrdIl1ated to any CO~Sl erau~n
things which are the glory of mankind. Such is the nature of whatsoever, It 11,nde endence III rcrrtctron-mni In
aC~.Jevemcnt.. .. . ruotive. To a creator. all relationswi men arc secon ~ .,./

Man cannot sU,rvlve ~xc:ept, through his mind. He comes a " "1 he basic need of the second-hander IS ~o secme Ins lies
earth unarmed. HIS brain IS his only weapon. Animals obi. . with men in order _to be fed. He places relations first. He de-
f?od by f~rce. Alan has no cla\vs,no fangs, no horns, no Q' eat clares that man exists in order to serve others. He preaches
strength 0;: muscle, He must plant his food or hunt it. To ~ ant, altruism. . ... ,
ne r.ee~s a process of thought. To hunt, he needs weap 5, and "Altruism is the doctrine which demands that man live fort(: I:1,a.~,e \~eapon~-a. pro5~~s of thought. From this simplest others and place others above self. . .".

A
:". ;;~C(_~~,lt~ to the M.l&ghest reugious abstraction, from u whe.el to, "No man can live for another. He cann.ot share Ius spirit Just.
: we ::'Kyscrapr;;I'l~f~"-'r 'ttl It • - ver thj f!w.e have as he cannot share his body. But the second-bander has 11se(,~

>.': c~:E.es from a Si. 0 attribute of man-the f cdon of his altruism as a weapon of exploitation and reversed the base of
A1 ~onmg mui ~ . . mankind's moral principles. Men have been taught every pre-

, ,..t>t:! .~~~~ ~,:\f]d is .?11 ,'d:trib\lt.C oS the ir:&v· itla1. There is no ccpt that d.;;slroy:; th~~ t;'Tcator. lvlen have been taught dcp<:n~
SU~,j L':ll!l<;.> d')il CQHcctive bromo There IS 10 such thinD' 8S a dence as a virtue.
~(,llcct1veth()r,ght. {i.ll agreement rcache by a group of ~;e~ ..ihe rn<ln ,~;bo, attempts to live t10r othc::s. is a c1e~cnde?L
lS. only a cO~Jlpronl1,se or an average d wn upon mnny indi- He is a parasIte m motIve and ma"e~ parasites of tnose I)C
v:dual t~Ol1g,?~~. 1t lS as~,condary co sequence. The primary serve~. ~[h? re1at~ons~ip produce,~ !lOthl11gbut J1l11t1.Hl! cor~ur-
~...t ,the PfOl.;<.;ss ~~ reas(:>n.,-must performed by each man tion. It 1$ ImpOSSIble 1U conc<::pt. [ne nearest a"2proncn lo H In
<t~onc. Y\'.e can dlvI~Je a 'meal ar ng many men. \Ve cannot rca1ity--the man who lives to serve others--ls the, sla:·c, )f
dl~cst 1t Hl a collectlvest~'~ac} No man can. use his lungs to physical slaverY,l.s repulsive, ~c:w much more repul~lve IS the
brcathe for another man..N man can use hiS brain to think concept of servIlIty of the spmt? .Th~ con~uered.s]av~ has a
for another. All the funetl IS of body and spirit are private. vestige of honor. He has the ment ot haviog resisted an~j, of
Th.~y 7 ca.nnot. be. shared tra~sfcrred. considering his condition evil. But th~ man who enslaves hm1-
. "'. cm.hent. ttle pro ICts of the thought of other men, \Vc self voh.mtarily in the name of love IS the basest of crc<lturcs.
mhe~~lt the, \vheel. \V ,make a C<trt. Th~ cart becomes ".n auto- lk degrades the digni.ty. of man and h~ dcgI~adcs the COll R

mob,Je. The autOll bile becomes an airplane. But all through ceptian of love. But thIS 1S the essence or ahnlJ~;rl1.
the pr~ccss .wh?t e receive f~om others js only the end product "Men have beent ~ht thnt the highest virtu,
o~ ~thel.~ ~hH1kl g. T.lhe mOVing f?fee is ~he creative facult~ ac . I to i'. -- ct one c~nnot ,glv,et pt whJcb has n,:_'
\\h~eh cakes 11.,5 prou.uct as matenal, uses it and originates th!e een cre<:ltcd. CrC<ltlOn comes beLore dlstf!bl.!119n-O~ere~:~!jJ' d
n~xt step. T IS creatJve faculty cannot be Cfjyen or r~_~_eiv!d, be I10ihing to distri~l'le need '!.L!.~~~~.comcstie'!'oru l!
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is not concerned with them in any primary matter. Not in his
aim, not in his motive, not in his thinking, not in his desires,
not in the source of his energy. He docs not exist for any other
man-and he asks no other man to exist for him. This is the
only form or brotherhood and mutual respect possible between
men.

"Degrees of ability vary, but the basic principle remains the
same: the degree of a man's independence, initiative and per­
sonal love for his work determines his talent as a worker and
his worth as a man. Independence is the only gauge of human
virtue and value. What a man is and makes of himself; not
what he has or hasn't done for others. There is no substitute
for personal dignity. There is no standard of personal dignity
except independence.

"In ail Droper relationships. (here i~ no sacrifice of anyone
An archItect needs clients, but he does not sub-

ordinate his' their WIshes. T n II -do
s commission. Men exe angc

their work by free, mutual consent to mutua an a e w en
their ersonal interests agree and the both desire the exc ange.
f t e t oesrre 1 t c are not c . c,.tl.Jri eac

other.. They seek further. This is the only possible form. .of
_l'clationstim between e9uals. Anythiu!! else js a {clarioa. ill

. slave to master. or YIctIm to execJ!tioDcr.
~"No work is ever done collectively, by a majority decision.

Every creative job is achieved under the guidance of a single
individual thought. An architect requires a great many men to
erect his building. But he does not ask them to vote on his
design. They work together by free agreement and each is free
in his proper function. An architect uses steel, glass, concrete,
produced by others. But the materials remain just so much
steel, ~'1,:3S and concrete twtil be touches them. Y/ii~lt he docs
with them is his individual product and his individual property.
This is the only pattern for proper co-operation among r.ien.

"The first right 011 earth is the right of the ego. Man's first
duty is to himself. His moral law is never to 'Place his prime
goal within the persons of others..His moral obligation .is to do
what he wishes, provided his wish does not depend primarily
upon other men. This includes the whole sphere of his creative
faculty, his thinking, his work. But it does not include the
sphere of the gangster, the altruist and the dictator. '

hi\. man thinks and works alone. A. man cannot rob, exploit
or rule-alone. Robbery, exploitation and ruling presuppose
victims. They imply dependence. They are the province of the
second-handcr.

"Rulers of men arc not egotists. They create nothing. Thev
exist entirely through the persons of others. Their goal is iil
their subjects, in the activity of enslaving. They are as de­
pcnden~ as the beggar, the social worker and tho bandit. The
form 0.1. dependence docs not matter,

s

th cd of any po..<:;sible"beneficiar . Yet we are taught to ad.
mlre the secon -- ranc et. who dispenses gifts he has not' pro­
duced above the man who made the gifts possible. We praise
an 2Ct of charity, we shrug at an act of achievement. :

"Men have been tauzht that their first concern is to relieve
the SUffering of othcrs.~But suffering is a. disease, Should one
come upon it, one tries to give relief and assistance. To make
that the highest test of virtue is to make suffering 'the most im

R

portant part of life. Then man must wish to sec. others suiTcr_
in order that he may be virtuous. Such is the nature of allTlIi~;:1l.
The creator is not concerned with disease, but with life. Yet the
work of the creators has eliminated one form of 'disease after
another, ill man's body and spirit, and brought more relief
from SUffering than any altruist could ever conceive.

"Men have been taught that it is a virtue to agree with
others. But the creator is the mati who disagrees. Men have
been taught that it is a virtue to swim with the current. But the
creator is the man who goes against the current. wren have
been taught that it is a virtue to stand together. But the creator
is the man Who stands alone.

"Men have been taught that the ego is the synonym of evil,
and selflessness the ideal of virtue. But the creator is the egotist
in the-absolute scnsev and the selfless man is the one Who does
not think, feel, judge or act. These are functions of the self.

"Here the basic reversal is most deadly. The issue has been
perverted and man has been left no alternative-and no free­
dom. As poles of good and evil, he was offered two concep­
tions: egotism and altruism. Egotism Was held to mean the,
sacrifice of others to self. Altruism··..:....the sacrifice of self to
others. This tied man irrevocably to other men and left him
nothing but a choice of pain: his Own pain, borne for the sake
of others or ipain inflicted upon others for the S,tIZC of set".
When it \YaS added that mao must find joy in self-immolation,
the trap Was closed. Man was forced to accept masochism <1

his idcaJ-:-underthe threat that sadism was his only:alternativc.
This was the greatest fraud ever perpetrated on mankind.

"This Was the, device by which dependence ' -
were perpetuated as fundamentals of life.

"The choice is not self-sacnfice or domination. The choice
is independence or dependence. The code of the creator or the
code of the second-handcr. This is the basic issue. It rests upon
the alternative of life or death. The code of the creator is built
on the needs of the reasoning mind which allows man to sur­
vive. The. code of the second-hander is built on the 'needs of: a
mind incapable of survival. All that which proceeds from
man's independent ego is good. All that which proceeds [rota
man's dependence upon men is evil. 'I

"The egotist in the absolute sense is not the man wbo sacfi­
flees others. lie is the man Who stands above the need of using
others in any manner. He does not function through them. He
682
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"But men were taught to regard sceondRhandcrs-tyr811ts,
ernpcrors,dictators_as exponents of egotism. By this fraud
till? were made to destroy the ego, themselves and others. The
purpose of the fraud was to destroy the creators. Or to harness
them. Which is a synonym.

"From the ,beginning: of history, the two antagonists have
stood face 10 face: the creator and the second-bander. When
the first crealor invented the wheel, the first second-hander
responded. He .invcnted altruism.

"The creator-denied, opposed, persecuted, exploited-went
OD l moved forward and carried all humanity along on his
energy. The second-bander contributed nothing to the process
except the impediments. The contest has another name: the
individual against the collective.

"The 'common good' of a colIective-a race, a class, a state
-was the claim anel justification. of every tyranny ever estab­
lished over men, Every major horror of history was committed
in the name of an altruistic motive. Has any act of selfishness
ever equaled the carnage perpetrated by disciples of altruism?
Does the: fault lie in men's .hypocrisy or' in the nature of the
principle? The most dreadful butchers were the most sincere.
They believed in the perfect society reached through the guillo­
tine and the firing squad. Nobody questioned their rjght to
murder since they were murdering for an altruistic purpose. It
WtJ5 accepted that man must be sacrific..cd for other men. Actors
chance, hut the course of the tragedy remains the same, A
hnmanitariun who starts with declRrations of love for mankind

i~ and ends with a sea of blood. It goes on and will go on so
~~ long as men believe that an action is good if it is unselfish.

That permits the altruist to act and forces his victims to bear
it. The leaders of collectivist movements ask nothing for them­
selves. But-observe the results,

"The only good which men can do to one another and the
only statement of their proper relationship is-e-Hands off!

"Now observe the, results of a society built on the principle
of individualism. This, our country. The noblest country in the
history of men. The country of greatest achievement! greatest
prosperity, greatest freedom, This country was not based on
selfless service, sacrifice, renunciation or any precept of <jJ­
truism. It was based on a man's right to the pursuit of hap­
piness. His own happiness. Not anyone else's. A private,
personal, selfish motive. Look at the results. Look into your
own conscience.

"It is an ancient conflict. Men have Come close to the truth.
but it was destroyed each time and one civilization fell after
another. Civilization is the progress toward a society of pri­
vacy. The savage's whole existence is public, ruled by the laws
of his tribe. Civilization is the process of setting man free from
men.

"Now, inour age, collectivism, the rule of the second-handel'
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and second-rater, the ancient monster, has broken loose and is
running "muck. It has brought men to u level of intellectual
indecency never equaled on earth, It has reached a scale of
horror without precedent. It has poisoned every mind. It has
swallowed most of Europe. It is engulfing our country.

"1 am an architect. I know what is to come by the principle
on which it is built. We are approaching a world in which I
cannot permit myself to live.

"Now you know why I dynamited Cortlandt.
"1 designed, Cortlandt I gave it to you. I destroyed it
"I destroyed it because I did not choose to Jet it exist .It was

a double monster. In form and in implication. I had to blast
both. The form was mutilated by two sccond-haudcrs who
assumed the right to improve upon that which they had not
made and could not equal. They were permitted to do it by the
general implication that the altruistic purpose of the building
superseded all rights and that I had no claim to stand against it.

"I agreed to design Cortlandt for the purpose of seeing it
erected as I designed it and for no other reason. That was the
price 1 set for my work. I was not paid.

"1 do not blame Peter Keating. He was helpless. He had a
contract with his employers. It "vas ignored, He had a promise
that the structure he offered would be built as designed. The
promise was bro\:cl1.L,L1C jove of 8 Dl')D fnr the ini.e'!Tity of bis
\\'c,r;:. ;!I:'''; his l~;-,iH to p'rcscrvc it ,'JC(':(lW c~(.;:d ,1'i,r~·u..~·
int.:wgwk and dil unessential. ,You have heard the pros":c-l~
Scl,\ ulaC why was tne butidirlg disfigured? For no reason. Such
acts never have any reason, unless it's the vanity of some
second-banders who feel they have <:1 right to anyone's prop­
erty, spiritual or material. Who permitted them to do it? No
particular man among the dozens in authority, No one cared to
permit it or to slop it. No one W,JS responsible. No one can be
held to account. Such is the nature of all collective action.

"I did not receive the payment I asked. But the owners of
Cortlandt got what they needed frorn me. Thcv wanted a
scheme devised to build a structure us cheaply as possible. They
found no one else who could do it to their satisfaction. I could
and did, They took the benefit of my work and made me con­
tribute it as a gift. But 1 am not an altruist. I do not contribute
gifts of this nature.

"It is said that I have destroyed the home of the destitute,
1t is forgotten that but for me the destitute could not have bad
this particular home, Those who were concerned with the poor
had to come to me, who have never been concerned. in order
to help the poor. it is believed that the poverty of the future
tenants gave them a right to my work, That their need Con­
stituted a claim on my life. That it was my duty to contribute
anything demanded of me. This is the sccond-hander's credo
now swn 1lowing the world.

"1 came here to say that I do not recognize anyone's right
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to one minute of my life. Nor to any part of my energy. Nor
to any achievement of minco No matter who makes the claim,
how large their number or how, great their need.

"I wished to come here and say that I am a man who .docs
not exist for others.

"It had to be said. The world is perishing from an orgy of
selt-sacrifici nu.

"I wished to come here and 'say that the integrity of a man's
creative work is of greater importance than any charitable en­
deavor. Those of you who do not understand this are themen
who're destroying the world.

"1 wished to -C0I11e here and state my terms. I do not care to
exist on any others.

"1 recognize no obligations toward' men except one: to rc­
spect their freedom and to take no part in u slave society. To
my country, I wish to give the ten-years which I will spend in
jail if my country exists no longer. I will spend them in mem­
ory and in gratitude for what my country, has been. It will be
my act of loyalty, my refusal to live or work in what has taken
its place. .

"My act ,of loyalty to every creator who ever lived and was
made to suffer, by the force responsible for the Cortlandt I
dynamited. To every tortured hour of loneliness, denial, frus­
tration, abuse he was made to spend-and to the battles he
won. To every creator whose name is known-and to every
creator who lived, struggled and perished unrecognized before
he could achieve. To every creator who was destroyed in body
or in Spirit. To Henry Cameron. To Steven Mallory. To a man
who doesn't want to be named, but who is sitting in this court­
room and knows that r am speaking of him,"

Roark stood, his legs apart, his .arms straight at his sides,
his head lifted-as he stood in [ill unfinished building.' Later.
when he was seated again at the defense {able, many men ill
the room fclr as if-they sfil! saw him standing; one moment's
picture that would not be replaced,

The picture remained in their minds through the long legal
discussions that followed. They heard the judge state to the
prosecutor that the defendant bad, in effect, changed his plea:
he had admitted his act, but had not pleaded guilty of the
crime; an issue of temporary legal insanity was raised; it Vias
IIp to the jury to decide whether the defendant knewuhc
nature and quality of his act, or, if he did, whether he knew
that the act was wrong. The prosecutor raised no objection:
there was an odd silence in the room; he felt certain that 'he
had won his C;,lSC already. Be made his closing address, No
one remembered what he said. The judge gave his instructions
to the jury. The jury rose and left the courtroom. "

People moved, preparing to depart, without haste, in ex­
pcctation of many hours of waiting. Wynand, at the back 'of
the r00TI11 and Dominique, in the front, sat without moving.'
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A bailiff stcpped to Roark's side to escort him out. Roark
stood by the defense table. His eyes went to Dominique,' then
to \Vynand. He turned and follov....cd the bailiff.

He had reached the door when there was a sharp crack of
sound, and a space of blank silence before people realized
that it was a knock at the closed door of the jury room. The
jury had reached a verdict.Those who had been on their feet remained 'standing,
frozen, until the judge returned to the bench. The jury filed

into the courtroom."The prisoner will rise and face the jury," said the clerk of

tho' court.Howard Roark stepped forward and stood racing the jury.
At the back of the room, Gail Wynand got IIp and stood also.

"J"f1'. Foreman, have you reached a verdict?"

"We have."
"V/hat is your verdict?"
"Not guiltY·"The first movement of Roark's head was not to look at the

city ill the window, at the judge or at Dominique. He looked

at Wynand.Wynand turned sharply and walked out. He was the first
man to, leave the courtroom.

19

ROGE"R E'N1UGRT bought the site; the plans and the ruins of
Cortlandt from the uovernrnent- He ordered everv twisted
rcm'lJ.'0l of fOLlncbtjo~-IS dug out 10 Ieavc a dean h(,lc [0 the
earth. He hired Howard Roark to rebuild the proj(:ct. Placing
a single contractor in charge, observing the strict economy or:
the plans, Enright hudgetcd the undertaking to set 10v" rentals
with a comfortable margin of profit for himself. No questions
were to be asked about the income, occupation, cJ-!ildrcn or.
diet of the future tenants; the project was open to anyone who
wished to move in and pay the 'rent. whether he could atlOId a
more expensive apartment elscwh.::re or not.

Late in August Gail Wynnud was granted his ('livoTce. The
snit was not contested and Dominique was not present at the
brief hearing. Wynand stood like a man facing a conrt-rnartiul
and heard the cold obscenity of legal languageucscribilig the
breakfast in a house of Monnduock Va1"lcy-·-Mrs. Gail \Vy­
nand-Rov'lard Roark; branding his wife as officially dis­
honored, granting him lawful sympathy. the status of injured
innocence, and a paper that was his passport to freedom for
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OTHERS ARE SAYING... ,~~r
t~,~~~-;rr~~~ 'J:.U 0,
19noring Cancer: ~..-::: -

. I 1 ~ ;
:Il the federal department of Health, tists are being selfish in pursuit of theI

Education and Welfare <HEW) really prolit motive,
wants a breakthrough In cancer re- i It also can be argued that politics is \ '

. search, it's discovered a unique way of (taking precedence over science. '
snowmg It. " • The one irrefutable fact is that some-'f :The department, over the last t,wo thing has become lost In the test of wills!

\ years of Joseph Califano's regime, has \ - the commitment to human life and )'
. become a bottleneck for new discov- , the preservation of itthreugh cancer- I

enes which could hold the promise of I lighting chemicals. . ,
early detection - and control -- of! Surely, the government's investment 1

: cancer. -. _ ae_----:..'_...,.-_ "if" \ i~ these discoveries beco:nes l~st.aSj
: But HEW is hung up on who should :, time drags ?n and more patients die and J

....' retain patent rights over such discov- \ other techmq~escome to the fore. (
; <ties - the government or the scientists I' SO why the Impasse?

.-whodeveloplhepioneeringlechniques. , ~cn. Robe:t. Dole, R·Kansas, made
: Unable to make up its mlnd, HEW : ~~lS v~ry senou;s -charge the other day: ~1'

thus prevents the clinical testing 01such . HEW has decided to pull the plug on
discoveries by companies that would ul- (development ?! blOme.dlcal researC:h. I
tjmately manu,facture .and distrlbut,e , T,hey have decided to WIthhold potentlalJ'

C,_ -the-eompounds-.-.:. '. .... ,c~res.~!ldrevolutio~arynew diagnostic-
I· \.. . /,.' . ,tecrmlques for treating such erseases-es --no lhis limbo, scientists lose interest cancer. arthritis, hepatitis and emphy. r

:' as their discoveries languish. And man- )" serna." - ./ .
,. u'Iacturers turn to other pursuits, leav- Is it reallytoo diflicult to put priorl-:

i~g the various products unconfirmed as I ties where they belong - on human life? .
totheir value and in short supply if they I Is it beyond human vision to devise a '.

. do have merit. -. \ way whereby government.could recover'
I Two examples have recently come to its investment while at the same time

light. -, rewarding the scientist or the pharma-
. Two government-funded scientists at ceutical company for their daring and
opposite ends of the world discovered l disl;..OvEITY1-· '
revolutionary techniques for treating (Certainly, to shut and lock the door on
cancer. I such cancer breakthroughs serve nei­
. In Israel, Dr. Michael Sela found anGr. ther the cause of science or compassion
early detection blood test for breast and·lor~ro!it.

• -dlgestive-tract cancer. ' . ,enslng this, no doubt, and prodded by
: At "the University of Arizona, Dr. Senator Dole, Califano the other day or­

Sydney Salmon discovered a simple lab dered a number of potential cures freed
test for cancer that can be conducted in for further testing and distribution.
test tubes rather than on patients, thus That Is' the least that Ian afflicted I
eliminating painful drugs- . ..' public should expect. " ,

.. : HEW lawyers, apparently arguing Cancer poses enough frustrations and 1
. that hospital costs will go up il the pat- heartaches without the HEW adding ,

..' ents are privately held, won't "clear the one, even fractional, delay in delivering E
'1'~y lor testing while the debate rages. treatment to the sick,

""Now,1t can be argued that the scien- -MornlngStar,Rockford 1
I'
", ' .... II . , h·_.'". ,-,-.~--t "'.r:rw"~. ......,,-.QtV '
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PRESIDENT'S MESSAGE TO CONGRESS l\f,ARCH 16, 1972, ON SCIENCE
AND TECHNOLOGY, INCLUDING FACT SHEET

TIlE WHITE HOUSE Iting an idea to use Is a far more complex process than has
often been appreciated. To accomplish this transtorme­
tion, we must combine the genius of invention with the
~~~~~~.f entrepreneurship. management, marketing and Ifk'

. ust see that rhe envtronmenr for . '
technological innovatig- is ? f"'''orpbIe one. 11. BOiue cases,
excessive regulation -inadeauate ipcentives and other '-*'*:•.
barriers to innovation have worked to diecoufs res and ever
to lmpeaetbe entrepreneprial spirit. We need to 0 a
oo1'tel' job of determining the extent to which such conditions
exist, their underlying causes, andthe best ways of deal-
ing with them.

Thtrdly, we must realize that the mere development
of a new idea does not necessarily mean that it can or
should be out into immediate use. In some cases, laws or
regulations may inhibit its implementation. In ether cases,
the COStS of the process may not be worth the benefits it
produces. TIle introduction of some new technologies may
produce undesirable side effects. Patterns of living and
human behavior must also be taken Into account. By
realistically appreciating the limits of technological mno­
vauon, we will be in. a better position fully to marshal its
amazing strengths.

A fourth consideration concerns the need for scten­
; tific and teclli"1.ological manpower. Creative, inventive.
dedicated scientists arid engineers will surely be in demand
intl:~'year;sahead;young people who believe they would
find satisfaction in such careers should not hesttate to
under-rake them. I am convinced they will find ample op­
portunity to serve their communities and their country in
important and exciting ways.

The fifth basic point I would make concerning our
. overall approach to science and tech..nology in the 1970's ,
Iconcerns the importance of mainta ining that spirit of curi­
osity and adventure which has always driven us to explore
the unknown. Tills means that -ee must continue to give
an important place to basic research and to exploratory
experiments which provide the t.e» ideas on which our

,. edifice of technological acccmplfshment rests., Basic re­
search in both the public and private sectors today is

I
essential to our continuing progress tomorrow. All de ..
pa rtments and agencies of the Fl?d.eral Government willIcontinue to support basic research which can help pro­
vide a broader range of future development oprtcne,

I .Finally. we must appreciate that the progress we
seek requires a new oartnersmp m sCl€l.lce and technology

1

_- oue \.Yhic1] hrjnestogether the Federal Governn....enr , prf ­
vate entcl'prise •. State and local govcrnments , and our
univefs itics and research centers In a coordinated, coopers,
tive effl.lltto sexve the natiOnal mddeM. Bacn m(~l"';.itx::r

Iortha' pailnership must play the role it: can pl,ly best;
each must res-pect and reinforce the unique capacities of
the other members. Only if this happens, only if OUT new
partnership thrives, can we be sure that our scientific and
technological resources will be used as effectively as
possible in meeting our priotity national needs.

With a new sense of purpose and a new sense of
parmers hipv we can make the 1970's a great new era forIAmerican science and technology. Let us look now at some
of the specific elements in this process.

TO THE CONGRESS OF THE UNITED STATES,
The ability of the American people to harness the

discoverfes or sctence in the service of man has always
been an important element in our national progress. As
I noted in my most recent message on the State of the
Union, Americans have .long been known all over the world
for their technclogfca1 Ingenuity M - for being able to "wild
a better mousetrap" -- and this capacity has undergirded
both.oun-d am csttc .pruspcrdty and cur fnterna tional strength.

We owe a great deal to the researchers and engi­
neers, the managers and entrepreneurs who have made
this record possible. Again-and again they have met what
seemed Hke impossible challenges. Again and again they
have achieved success. '111ey have found a way of preven­
ting polio, placed men on the moon. and sent television
pictures across the oceans. They have contributed much
to -QUI' standard of living and our military strength.

But the accomplishments of the past are not some­
thing we can rest on. They are something we must build
on. I am therefore call.ing today for a strong new effort to
marshal science and technology in the work of strengthen­
ing our economy and Improving the quality of our life. And
I am outlining ways In which the Federal Government .can
work as a more effective partner in this great task.

The importance of technological innovation has be-
" ,,_~Ol\le,t:1,t"amaric~,nY/~~Z+fJ,~Hf{tn>9~~;p:g,~,t:l~~y,_,-years, .For one

thing, we have come 'to 'recog.'1iie "t1ID:·t SilC)i innovation is
essential to Improving our economic. productivity -- to pro­
ducing more and better goods and services at lower costs.
And improved productivity, in turn, is essential if we are
to achieve a full and durable prosperity -- without tnna­
tion and without war. By fostering greater productivity.
technolcgica.I innovation can help us to expand our markets
at home and abroad, strengthening old industries, creating
new ones, and generally providlng more jobs for the mil ..
lions who will soon be entering the labor market.

This work is particularly important at a time when
other countries arc rapidly moving upward on the scienti­
fic and tcchnological Ladder, challenging us both in intel­
lectual and in economic terms. Our international position
in fields such as electronics, aircraft, steel, automo­
biles and shipbuilding is not as strong as it once was. A
better performance is essential to both the health of our
domestic economy and our leadership position abroad.

At the same tune, the impact of nB\V technology can
do much to enrich the quality of our lives. The forces
which threaten that quality will be growing at a dramatic
pace in the years ahead. One of the great questions of our
time is whether our capacity to deal with these forces will
grow at a. similar rate. The answer to that queation Iies
in our scienunc and technological progress.

As we face the new challenges of the 1970's, we
can draw upon a great reservoir of scientific and tcchnclc ­
gical information and skill _... the result of the enormous
investments which both the Federal Government and pri ..
vate enterprise made in research and development In re..
cent years. ill addition, this Nation's historic commitment
to scientific excellence, its determination to take the lead
in exploring the unknown, have given us a great tradition,
a rich legacy Onwhich to draw. Now it is for us to extend
that tradition by applying that legacy in new situations.

i
· In pursuing this goal, it is important to remember

aeverul. thlnga, In the first place. we must always be
aware that the mere act of scientific discovery alone is not
enough. Even the most important breakthrough will have
little impact on our lives unless it is put to use -- and put-

STRENGTHEt'ING THE FEDEI\AL ROLE
The role of th~ Federal r;ovemmei1t in shaping

American science and technology, is pivotal. Of ali our
Nation's expenditures on research and development, 55
percent are p'resently fundcd by the Federal Government.
Directly or indirectly. the Federal Government supports
the employment of nearly half of a 11 'resear'ch and develop"
merit pereonneltn the United Stares,
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A good part of OUT Federal effort in this field has I (4) We are making strong efforts to improve the
been directed in the past toward our national security needs. scientific [and technological basis for setting- Feder-al standards
Because a strong national defense is essential to the main- and regulations. For example, by learning to measure more
tenance of world peace, our research and development in precisely the level of air pollution and its effects on our'
support of national security must always be sufficient to our health, we can do a more effective job of setting pollution
needs. We must ensure our strategic deterrent capability, standards and of enfurctng those standards once they are
continue the modernization of our Armed Forces, and established.
strengthen. the overall technological base that underlies fu- (5) 1 am also provtdlng in my 1973 budget for a 12 {
ture military systems. For these reasons, I have proposed percent increase for research and development conducted at
a substantial increase for defense research and develop- universities and colleges. This increase reflects the effort
ment for fiscal year 1973. of the past 2 years to encourage educational institutions to

.......!.n this message, however, I would like to focus on undertake research related to important national problems.
how we cali better appLy auf sClenunc t€!SbUICes in meeting (6) Finally, 1 believe that the National Science
civilian needs. Since tfie begmmng or this Admlnistrati.on, Foundation should draw on all sectors of the scientific and
I have felt that we should be doing more to focus our scten- technological community in working to meet significant
ttflc and technological resources on the problems of the en- domestic challenges. To this end, I am taking action to
vfronment, health, energy, transportation and other press- permit the Foundation to support applied researchtn industry
Ing domestlc concerns. If my new budget proposals are when the use of lndustrtal capablltties would be advantageous
accept~d,F~~e:r,alfundsforresearch and development con- in accomplishing the F.oundation's objectives.
ceYl1:ih'g,"'d6rne'Stic"probletl1b"'VlHlbe' ··65 'perccm-greatexm..
the coming fiscal year than they were in 1969. SUPPORTING RESEARCH AND

But increased funding is not the only prerequisite for DEVELOPMENT IN THE PRIVATE SECTOR
progress in this field. We also need to spend our scarce The direction of private scientific and 'technological
resources more effectively. Accordingly, I have moved to activities is dete'rmined tn large measure by thousands of
develop an overall strategic approach in the allocation of I private decisions -- and thia should always be me case. But
Federal scientific and technological resources. As a part Iwe cannot ignore the fact that Federal policy also has a great
of this effort, I directed the Domestic Council last year to impact on what happens in the private sector. Thus influence
examine new.technolcgy opportunities in relation to domes- is exerted in many ways -- Including direct Federal support
tic problems. In all of our planning, we have been con- . for such. research and development.
centrattng not only on how much we spend but also on how In general, 1 believe it is appropriate for the Federal
we spend it. ----- -- Government to encourage private research and development

My recommendations for strengthening the Federal to the extent that the market mechanism is not effective in
role in science and technology have been presented to the bringing needed innovations into use. This can happen in a
Congress in my State of the Union Message.: in my budget number of circumstances. For example, the sheer size of
for fiscal year 1973, and in individual agency presentattons.] some developmental projects is beyond the reach of private
l urge the Congress to support the various elements of this firms particularly in industries which are fragmented into
ncwPedcralsrrutegy. .. many small companies. In other cases, the benefita of

; (l)We.are reorienting our space program to focus projects calli..iot be captured by private institutions. even
on domestic needs -- such as communications, weather though they may be very significant for the whole of society.
forecasting and natural resource. exploration. One impor- In still other cases, the risks of certain projects, while ac­
tent way of doing this is by designing and developing a re- ceptable to society as a whole, are excessive for individual
usable space 'shuttle, a step which would allow us to seize companies.
new opportunities in space with higher, reliability at lower In all these cases, Federal support of private re-
costs. . search and development is necessary and desirable. We

(2) We are moving to set and meet certain civilian must see that such support is made available "':'- through
research and development targets. In my State of the Union cost-sharing agreements, procurement policies or other
Message, my Budget Message and in other communications arrangements. "
with the Congress, I have identified a number of areas One example of the benefits of such a partnership,
where new efforts are most likely to prccuce stgntncant between the Federal Government and private enterprise is
progress and help us meet pressing domestic needs. They the program I presented last june to meet our growing need
include: . for clean energy. As, I outlined the Federal r-ole tn this et-

-~ Providing new sources of energy without pcllu- fort, I also indicated that industry's response tothese
ttcn. My proposed budget for fiscal year 1973 would in- initiatives would be crucial. That response has been most
crease energy-related research and development: expendi - encouraging to date. For example, the etcctrtcutthttes
tures by 22 percent. . have already pledged some $25 million a year for a per-iod

-- Developing fast, safe, pollutton-Irce traneporta- of 10 years for developing a liquid metal fast breeder re-
don. I have proposed spending 46 percent more in the actor demonstration plant. These pledges have come-through
coming fiscal year 011 a variety of transportation projects. the Edison Electric Institute, the American Public Powe'r

u. Working to reduce the loss of life and property Association, and the National Rural Electric Cooperative
from natural dtsasters, I have asked, for example, that Association. This effort is one part of a larger effort by the
our earthquake research program be doubled and that our electrical utilities to raise $150 million annually for re-
hurricane research efforts be increased. search and development to meet the growing demand for clean

... Improving drug abuse rehabilitation programs electric power.
and efforts to curb drug-trafftcklng. Our budget requests At the same time, the gas companies, through the
in this critical area are four times the level of 1971. American Gas Association, have raised $10 million to ac-

.• - Increasing biomedical research efforts, especial" celerate the effort to convert coal into gas. This sum rep­
ly those concerning cancer and heart disCDRC, and general- resents industry's first year share ina pilot plant program
ly providing more efficient and effective health care, in- which will be financed one-third by' industry and two-thirds
eluding better emergency health care" systems. by the Federal Government. When it proves feasible to

(3) We will also draw more directly on the capabtl- proceed to the demonstration stage, industrial contributions
itlcs of our high technology agencies" <the Atomic Energy to this project will be expected to increase.
Commission, the National Aeronautics and Space Adminis-
tration and the National Bureau of Standards in the Depart-
ment of Commerce -- in applying research and development
to domestic problems,
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APPLYING GOVERNMENT-SPONSORED TECHNOLOGIES lhhe Department (if Commerce and other concerned de-
Au asset unused is an asset wasted. Fcderal ze- Ipartments and agencies, so that the results can be most

search and development activities generate a great deal of expeditiously considered as furthcr Gcvernmeut decisions
new technology which could be applied in ways which go are made. .
well beyond the immediate mission of the supporting agency. There are I) number of additional steps which can
In such cases, I believe the Government has a responsibil- also dO much to enhance the climate for innovation,
ity to transfer the results of its research and development 1) I shall submit legislation to encourage the
activities to wider use in the private sector. development of the small, high technology firms which

It was to further this objective that we created in have had such a distinguished ptoneertng record. Be-
1970 the new National Technical Information Service in the cause the combination of high technology and small stzc
Department of Commerce. In addition, the new incentives makes such firma exceptionally risky Irorn an Investment
programs of the National Science Foundation and the Nation-! standpctnt, my proposal would provide-additional means
~l Bureau of Stan~ards will seek effective means of rmprov- I~or the Small nU~ine.s~ Investment can.rpanies (SmC~) to
IDg and accelerating the transfer of research and develop - , rrnprove the ava il ability of venture capital to such firms ,
ment results from Federal programs to a wider range of I ", a. "I:propose that the ratio of Government support
potential users., toSBICshe.lncreased~ This increased assistance would

One important barrier to the private development be channeled to small business concerns which are prtn-
and commercial application of Government-sponsored Icipally engaged in the development or exploitation of in­
technologies is the lack of incentive Which results from the Iventions or of technological improvements and new pro-
factthats\.lch technologies are general~y avaflable ~o all ducts.
competitors. To help remedy this situation, I approved'
last August a change in the Government patent policy which
liberalized the private use of Government-owned patents.
I directed that such patents may be made available to pri­
vate finns through exclusive licenses where needed to en­
courage commercial application.

'As a further step in this same direction, I am to­
day directing my Science Adviser and the Secretary of
Commerce to develop plans for a new, systematic effort
to promote actively the licensing of Government-owned
patents and to obtain domestic and foreign patent protection
for technology owned by the United States Government in
order to promote its transfer into the civilian economy.

b. I propose that the cur-rent Iimit 011 Small
Business Administration loans to each SBIC be increased
Ito $20 million to a llow for growth in SBIC funds devoted

, , to technology investments.
c. I propose that federally regulated commercial

banks again bepermftted to achieve up to 100 percent
! [owner-ship of an SBIC', rather than the limited 50 percent

ownership which is allowed at present.
d. To enhance risk-taking and entrepreneurial

ventures, I again urge passage of the small business tax
bill, 'which would provide .Ior extending the eligibility
period for-the exercise of qualtfied stockoptions from S
to 8 or 10 years, reducing the holding period for non­
registered stock from 3 years to 1 year" and extending

1 the tax-loss carry-forward from 5 to 10 yea.-t:e. These
There are many ways in which the Federal Govern- provisions would apply to smell firms, as defined in the

ment influences the level and the quality of private research reposed legislation.
and development. Its direct supportive efforts are tmpor- 2) I have requested in my proposed budget jor
tant, but other policies ..- such as tax, patent, procurement, iscal year 1973 that new programs be Bet up by the
regulation and antitrust policies -- also can have a sigm- National Science Foundation and the National Bureau of
Itcant effect On the climate for innovation. Standards to deterrnine-effectfve ways of stimulating non-
~ e ow, or instance, t at a strong and reliable Federal investment in research and development and of

. patent system is important to technological progress and Improving the application of research and development
industrial strength. The process of applying technology to results. The experiments to be set up under this program
achieve our national goals calls for a tremendous invest- are desfgned to test a variety of partnership arrangements
ment of money, energy and talent by our private enterprise among the various levels of government. private firms and
system. If we-expect industry to support this investment, universities. TIley would include the explor-ation of new
we must make the most effective possible use of the in- arrangements for cosr-shormgv parent Iicenalng. and re-
centives which are provided by our patent system. search support, as well as the testing of incentives for

The way we apply our antitrust laws can also do industxial research associations.
much to shape research and development, Uncertain re- 3) To provide' a focal point within the executive
ward and high risks can be significant barriers to progress branch for policies concerning industrial research and
when a finn is small in retatton.to the scale of effort re- development. the Department o-fCommer-ce will appraise,
qutred for successful projects. In such cases, formal or on a continuing basis, the technological strengths and
informal 'combinations of firms provide one means for weaknesses of American industry. It wrl! propose mea-
hurdling these barriers, especially in highly fragmented sures to assure a vigorous state of tnoostrml progress,
industries. On the other hand, joint efforts among leading, The Department will work with other agencies in idcnti­
finns in highly concentrated industries would normally be I fying barriers to such progress and,\vill.draw;on the
considered undesirable. In general, combinations which studies and assessments prepared through' the National
lead to an improved allocation of the resources of the Science Foundation and the National Bureau of Standards,
nation are normally pcrmtsstble, but actions Which lead to 4) To foster useful innovation, I also plan to
excessive market power for any single group arc not. Any establish a new programof r'escaxch.and development
joint program for research and development must be ap- prizes. These pr-izes will be awarded by the President
preached in a way that does not detract from the normal for outstanding achievements 'by individuals and Institu-
competitive incentives of our free enterprise economy. tions and will be used especially to encourage needed

I believe we need to be better informed about the innovation in key areas of public concern. l bel ieve these
full consequences of all such policies for scientific and prizes will be an important symbol of the Nation'e concern
technological progress. For this reason, I have included for our scientific and technological challenges.
in my budget for the coming fiscal year a program Whereby 5) An important step which could be of great sfgnl-
the National Science Foundation would support assessments Ilcance In fostering technological innovations and enhancing
and studies focused specifically on barriers to technological our position in world trade is that of changing' to the metr ic
innovation and on the consequences of adopting alternative system of measurement. The Secretary of Commerce
Federal policies which would reduce or eliminate these [haS subm.itted :0 the Congress legislation which would allow
barriers. These studies would be undertaken in close us tobegin to develop a carefully coordinated national plan
consultation with the Executive Office of the President, to bring about this cha~ge. . •
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WORLD PARTNERSHIP IN SCIENCE AND TECHNOLOGY
The laws of nature transcend national boundaries.

Increasingly, the peoples of the 'world are irrevocably
linked In a complex web of global Interdependence - - and
increasingly the strands of that web are woven by science
arid technology.

The cause of scientific and technological progress
has always been advanced when men have been able to
reach across international boundaries in common pursuits.
Toward this end, we must now work co facilitate the flow
of people and the exchange if ideas, and to recognize that
the basic problems faced, in each nation are, shared by
every nation.

A NEW SENSE OF PURPOSE AND A NEW
SENSE OF PARTNERSHIP

The years ahead will require a new sense of purpose
and a new sense of partnership in science and technology'.
We must define our goals clearly, so that we know where
we are going.

I believe this country can benefit substantially fr om
the experience of ether countries, even as we help other
countries by sharing our information and facilities and
specialists with them. To promote this goal, lam directing
the Federal agencies. under the leadership of the Department
of State, to identify new opportunities for international

i cooperation in research and development. At the same time,
I am inviting other countries to join in research efforts in
the United Stares. including:

-,;, the effort to conquer cancer at the unique research
fucilities of our National Institutes of Health and at Fort
Detrick, Maryland; and .

-- the effort to understand the adverse health effects
of chemicals, drugs and pollutants at the new National
Center for Toxicological Research at Pine Bluff, Arkansas.

These two projects concern priority problems which
now challenge the whole world's research community. But
they are only a part of the larger fabric of cooperative
international efforts in which we are now engaged.

Science .and.technology can also provide important
links with counrrtcs which have different political systems
from OUTS. For example, we have recently concluded an
agreement with the Soviet Union in the field of health, an
agreement which provides fer joint research on cancer,
heart disease and environmental health problems. We are
also cooperating with the Soviet Union in the space field;
we win continue to exchange lunar samples and we are
exploring prospects for closer cooperation in satellite
meteorology, in remote sensing of the environment. and in
space medicine. Beyond this, joint working groups have
verified the technical feasibility of 2.' docking mission between
a SALWT Station and an Apollo spacecraft.

One result of my recent visit to the Pecpte'e Republic
of China was an agreement to facilitate the development, of
contacts and exchanges in many fields, including science and
technology. I expect to see further' progress in this area.

The United Nations and a number of its specialized
agencies are also, involved ina wide range of sctenrtnc and
technological activities. The importance of these tasks -­
and the clear need' for an international approach to technical.
problems with global implications ~ ~ argues for the most
effective possible .crganization and coordination of various
international agencies concerned. As a step in this direction,
I proposed in a recent message to the Congress the creation
of a United Nations, Fund for the Envi'ronment to foster an
international attack on environmental problems. Also, I
believe the American scientific community should participate
more fully in the science activities of international
agencies •

. To further these objecrtves, I am taking steps to
initiate a broad review of United States involvement in the
scientific and technological programs of international
organizations and of steps that might be taken to make
United States participation in these activities more effective,
with even stronger ties to OUT domestic programs.

Fi.nally, I would emphasize that United States
science and technology can and must play an important
role in the progress of developing nations. We are
committed to br lngthe best of our science and technology
to bear on the critical problems of developmentthrough
our reorganized foreign assistance programs.

The proposed legislation would bring together a
broadly representative board of private citizens who would
work with all sectors of OUT society in planning for such a
transition. Should such a change be decided on, it would be
implemented on a cooperativc.i voluntary basts,

STRONGER FEDERAL, STATE AND
LOCAL PARTNERSHIPS

A consistent theme which runs throughout my
program for making government more responsive 'to public
needs is the idea that each level of government should do
what ,it can do best. This same theme characterizes my
approach to the challenges of research and development.
TIle Federal Government, for example, can usually do a
good job of massing research and development resources.

'But State and local governments usually have a much
better "feel. Of for the specific public challenges to which
those resources ca n be applied. If we are to use science
and technology effectively in meeting these challenges,
then State and local governments should have a central role
in the application process. That process is a difficult one
at best; it will be even more complex and frustrating
the States and localities are not adequately involved.

To help build a greater sense of partnership among
the three levels of the Federal system, I am directing my
Science Adviser, in cooperation with the Office of Inter­
governmental Relations, to serve as a focal point for dis­
cussions among various Federal agencies and the repre­
sentatives of State and local governments. These dis­
cussions should lay the basis for developing a better means
for collaboration and consultation on scientific and
technological questions in the future. They should focus on
the following specific subjects: .

1) Systematic ways for communicating to the
appropriate Federal agencies the priority needs of State
and local governments, along with information concerning
locally-generated solutions 'to such problems. In this way,
such information can be incorporated into the Federal
research and development planning process.

2) Ways of assuring State and local governments
adequate access to the technical resources of major
Federal research and development centers, such as those
which are concerned with transportation. the environment,
and the development of new sources of energy.

3) Methods whereby the Federal Government can
encourage the aggregation of State and local markets for
certain products so that industries can give government
purchasers the benefits of innovation and economies of
scale.

The discussions which take place between Federal,
State and local representatives can also help to guide the
experimental programs 1 have proposed for the National
Science Foundation and the National Bureau of Standards.
These programs, in turn, can explore the possibilities for
creating better ties between State and local governments
on the one hand and local industries and universities on the
other, thus stimulating the use of research and develop­
ment in improving the efficiency and effectiveness of public
services at the State and local level.
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ACTIONS ANNOUNCED IN ruE MESSAGE
Actions to stimulate support tor R&D and innovation

in the private sector:
o The development of plans for a more active patent

filing and licensing program for government-owned inventions
both at horne and abroad.

c The support, through the National Science Foundation,
of applied research in industrywhen its use would be. ad­
vantageous to accomplish NSF objectives. (Under section
3(c) of the National Science Foundation Act of 1950.. as
amended. )

c Studies by the NSF of the effects of Federal tax,
patent,· procurement, regulatory and antitrust policies' on
technological innovation.

c Submission of legislation soon to increase the ratio
of government support to Small Business Investment Com­
panies; to increase the limit on Small Business Administra­
tion Loans to SEIe's; to permit Federally regulated caro-

l"mercial banks to achieve 100% ownership of an SB1.C.
e New programs in the NSF and the National. Bureau

I.

of Standards. to determine effective ways to stimulate
private investment in R&D and its application.

o A program of research and development prizes'
awarded by the President for achievements in key areas
of public concern. ,

o Dealgnation of the Department of Commerce as the
Executive Branch focal-point for policy development can"
cerning industrial R&D.

tEX1~ .

RICHARD NIXON

•••

FACT SHEET

THE WHITE HOUSE

(PTCj)

MESSAGE ON SCIENCE AND TECHNOLOGY

ruE WHITE HOUSE, March 16, 1972.

And then we must develop careful strategies for
pursuing those goals, strategies which bring together the
Federal Government, the prfvate sector', the untverairtea,
and the States and local communities in a cooperative pur­
suit of progress. Only then can we be confident that our
public and private resources for science and technology
will be spent as effectively as possible.

In all these efforts, it will be essential that the
American people be better equipped to make wise judgments
concerning publfc issues which. involve science and tech­
nology, As our national life is Increasingly permeated by
science and-technology, it is important that public under­
standing grow apace.

The investment we make today in science and tech­
nology and in the development of our future scientific and
technical talent is an investment-in tomor-row-r-an invest­
ment which can have a tremendous impact on the basic
quality of our lives. We" must be sure that we investwiseJy
and well,

r THE ME:,SAGE IN mHEF
, The President calls tor new actions, rclatiouships
, and legislation designed to enhance research. and develop­

ment in all sector.s-c-government, universities and private
industry-rwlth the Federal government playing a catalytic
role wherever possible.

The President today proposes actions aimed at
enhancing the application of the nation's R&O capacity to
civilian needs. "We must appreciate that the, progress we
seek requires 'a new partnership in science and technology-­
one which brings together the Federal government, private
enterprise, state and local governments and our universi­
ties and research centers in a coordinated, cooperative
effort to serve the national interests," he told the Congress,

As part of a multi-faceted approach to such efforts,
he pointed out that:

_ "Even the most important breakthrough will have

I
I little impact on our lives unless it is put to use-vaud putting

.

an idea to use is a.. far more complex pro.cess than has Of..t.en
been"appreciated. ... .....

"We must see that the environment for technological
innovation is a favorable one, .. one without "impediments
of excessive regulation.. inadequate incentives or other
barriers ••.•

", • • We must realize that the mere development
ofa new idea does not necessarily mean that it can or
should be put into immediate use. • . By realistically
appreciating the limits of technological innovation we win
be in a better position fully to marshal its amazing strengths.

"Creative, inventive dedicated sctentisrs and engl- .
neers wili surely be in demand in the years ahead _ •. ' I

BACKGROUND Iam convinced that they will find ample opportunttyto serve.
The Message being sent to Congress today is the ", • • We must continue to give an important place

first PrestdenttalMessage on Science and Technology in the to basic research and to exploratory experfments , . ".
nation's history. Basic researchIn both the public and private sectors is essen-

Scientific research and development account.fer- tial to our conttnuingprogress tomorrow. All departments
some $27 billion worth of goods and services In thts coun- and agenctes",.•'. should support basic research so as to'
try. Approximately $17.8 billion worth will be paid for by provide a broader range of future options, "
the Federal government. ,I . The President r ecognlzes that the Federal government

As the President pointed out In the State of the Union is in a position to exert substantial leverage on the entire
Message, the nation has a special bent for science and IR&D enterprise since it employs 45-50 percent of the R&D
technology and our ability to harness it for the purposes of personnel and finances 55 percent or more of all R&D.
man. He Is presently evolving a long term strategy "out- .
lining ways in which the Federal Government can work as
a more effective partner in this great task...

That strategy's key elements are:
G The maintenance of strong, sensible research and

development programs in space and defense;
o The application of our scientific and technological

genius to domestic opportunities;
c The stimulation--in an area in which we lack full

understandlng-vof the processes of research and develop­
ment through both public and private sources;

g .TIle employment of our technologically-oriented
agencies in support of agencies with social missions;

c The focusing. of our resources on clear targets
where breakthroughs are most likely.

Accordingly, the President has asked for $17.8
billion in the FY '73 budget for Research and Development,
an increase of $1. 4 billion (more than 8 percent) over 'FY
'72. He has also asked for more than $700 million in new
money for civilian R&D programs, a growth of 65 percent-­
from $3.3 billion to $5.4 billion--in civilian sector R&D
since 1969.

Today' sMessage to the 'Congress resulted from
·continu~ studies by the Office ofScience and Techriology,
the White House R&D arm: special studies by the Domestic

.Council to identify newareas amenable to technological
opportunities; recentconsultanons with industry.. academic,
business, scientific and other "professional groups; thorough
soundings of major Federal agencies and departments; and
ongoing reviews of R&D related issues by White House task
groups.

3-23~72
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tics and Space Administration, the Atomic Energy
Commission and the National Bureau of Standards to
deal with domestic problems and 'meet long-range national
goals, but without diverting them "from their primary
missions. For example, our outstanding capabilities in
space technolog-y should be used to help the Department of
Transportation develop better mass transportation systems.

UTILJZI~GTHE ,CAPABiLITIES OF HIGH
TECllNOLOGYAGENClES ---
- The President in the State of the Union message
announced the decision to draw more on the capabilities of
the high technology agencies such as the National Aeronau-

BACKGROUND ON FEDERAL R&D
In hfSState 'of the Umon Message and-m his budget,

the President initiated the key elements of his strategy.
Here are the highlights &8 taken from those documents:

DEFENSE AND SPACE PROGRAMS
~~ffie""i5ePa~t of Defense will increase its, re­
search and development funding by $767 million in FY 1973.
This includes an increase of $123 million for research.
The Navy R&D budget is np 14%. the Army 11% and the Air.
~~9%. . .

Oceanography, biomedical 'research, atmospheric
sciences, electronics and materials are important areas
of research interest. Significant development thrusts are
stronger sea-based strategic deterrents and new capabil­
ities and increased effectiveness for general purpose
forces.

He also proposed a new National Aeronautics and
Space Administration budget for space sciences research -­
an al] -ttmc high h up 25% to $554 million. The space
agency's applications research program increased $17
million to $201 million. Funds are requested fora new
generation Orbiting Solar Observatory, and National
Aeronautics and Space Administration will launch missions
to Mars in 1975 and to Jupiter and Saturn in the 1977-78
period.

Manned Apollo missions 16 and 17 are to take place
as scheduled this year. In 1973, Skylab, a three-man
reusable space station, will be visited by three separate
teams of astronauts for periods OfLlP to 56 days. The Space
Shuttle program for the late '70's was approved by the Presl­
dent on January 5. The overall cost of developing the re­
usable, two-part launch vehicle/orbiter is estimated at
$5.5 billion Over the next six years. Alternative advanced
propulsion technologies will also-be examined. including a
small nuclear engtne, for possible unmanned outer planets
missions and other applications in the 1980.'5. .

Actions to strengthen collaboration between the
Federal agencies and State and local governments:

~ Designation of the President's Science Adviser and
the 'White House Office or Intergovernmental Relations as
the focal point £01" Federal agency discussions with
representattyes of State and local governments in order to
examine ways:

..... To' communicate the priority needs of State
and local governments to guide Federal R&D planning. TARGE,S FOR RESEARCH AND DEVELOPMENT

... - To assure State and local government access Of the total ciVilian R&D increase of more 'than
to the technical resources of major Federal R&D centers $700 million, almost'S400 million of the increase is
concerned ...,rith domestic problems.'focused in five technology opportunity areas' identified

-- To encourage aggregation of State and local Iby the President in the State of the Union Message. As
markets to stimulate innovation and economies of scale. the President stated, these are areas where an extra

o Experimental programs in the NSF and NBS to I effort in R&D is "most likely to produce a breakthrough
stimulate the use of R&D by State and local governments and where the breakthrough is most Itkely to make a
and to strengthen their ties to local industry and the difference in our lives, .. but they do not represent our
universities. total civilian R&D effort. .'

Actions to strengthen cooperation between the United (1) Abunda~t ~nd Cle~ §.ner..E[ Sources
States and other nations in science and technology: . An additional $88 million is being obligated for

G Direction to Federal agencies to identify new work on clean, abundant energy sources, a total of $430
opportunities for international cooperation in R&D; million and some $392 million more than last year. This

o Invitation to other countries to join research efforts ·1 is an increase of more than 22 percent. --
in the U.S. (in cancer research at NIH and Fort Detrick, -- A broac1research anaaeveiopment program is
Maryland, and: in research on the health effects of chemicals crucial to balance environmental and energy needs.
and pollutants at the National Center for TOXicological Re- Further effort will be devoted to the development of
search at Pine Bluff, Arkansas. . pollution control -technclcgtes in order to provide additional

Q Initiation of a broad review of U. S. involvement in options for meeting air quality standards at lower costs.
international scientific and technological organization Research-and development programs identified in the
programs. Energy Message of June 1971 willbe expanded, including

the fast breeder reactor for nuclear power, coal gasifica­
tion, magneto-hydrodynamics controlled thermonuclear
fusion power,solar energy and mapping and. basic
assessment of the resources of the Outer Continental Shelf.

The .1973' budget also provides for research by the
AtomicEnergy Commission 011 advanced dry cooling
towers and large scejeenexgy storage bartertesv cryogemc
power generation and transmission in me AEC and National
Bureau of Standards, greater use of laser technology in
fusion power research under the AEC,· and research by the
Department of the Interior on the uses of Icw-B'Tl.l gas
produced -- with less pollution --from coal.

(2) safe. Fast Pollution-free Transportation
Obligations for R&D in transporTatio}~ are ~6ing

increased 46% , from $456 million in FY '72 to $60
million L.I FY'73.

New and expanded research and development
programs will explore systems which are not only safer
and more efficient but which reduce adverse envi.ronmental
impacts. Programs will be .intttated Or expanded. to attack
the problem of truck and aircraft noise, develop more
attractive and economical mass transit vehicles, and provide
for safer automobiles'.

Work will be accelerated on personal rapid transit,
which provides individualized, nonstop service for
commuters; and new work will be under-taken on dual-mode
systems for metropolitan-areas Which might combine the
convenience of the automobile with the efficiency of a rapid
transit system and On new tunneling technologies to reduce
the cost of underground excavation for mass transit. Work
on advanced air traffic control concepts, a short takoff and
landing' (STOL) aircraft, and quiet aircraft engines will
continue at higher levels to provide more erncient, safer air
transportation with reduced environmental impact. In these
more advanced fields of both ground and air transportation,
the capabilttie s of NASA will assist in meeting R&D program
objectives. Similarly, the technical talent of AEC Will be .
utilized in advanced work on tunneling.

(3), Reducin·g Losses from Natural.Disasters
Funding in this area is heinz ~~~reased!i:orn$93

~.~ ~!2 $136~~ FY '73. ~ 40%.
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Natural disasters take an unwarrantedtoll on human
life and property. In J.969~ 12,000 people died from fires
alone and' $2. 4 billion in property was destroyed. While
increased.warning time has significantly reduced deaths

. from hui-rtcanes, property damage has increased dremati­
.cally to some $2.4 billion during 1965 through 1969.

Research efforts will be accelerated to diminish
losses-of lives and property from these and other bazards
and natural disasters. Particular attention will be focused
on research in hurricane modification to, reduce damage
from surface winds; on the prediction ~ - and ultimately
control - M of earthquakes and on engineering to design safer
structures: and on-nee research -- tncludtng fcrcst Hres,

(4) Effective ~merf{c~Hca-ItE Care
An S'H%Cxpansion in tanding, from :;>8 milfionto $15

million;-Tsproposed for new emonstration projects.
One health need that has yet to be properly addressed

is the provision of adequate emergency medical service,
New technologies are available which can help in this field.
The problem is to 'pull together these technologies into a
system which effectively links communication,' transports,-

"

"

.'

-,

Ition of victims, ambulance equipment and services,
trained manpower, and emergency room hospital service,

Full-scale demonstration of such integr......ted emer­
gency treatment systems' ..•· as planned in the 1973blic16'et -­
can be undertaken with relatively small amounts of added
Federal funds to act as a catalyst.

(5) Curbing Drug Traffic and Rehabilitating~
Funds amounting to,¥D'Oillillion have been re­

quested for FY '73, an increase of 20% over the 1972
amount of $50 rnillio"il:" This year'""s bUdgGi: provides1'or
a~rail fourfold increase in research budgets of a
number or agencies over the two-year period since 1971.

The June 1971 message to the Congress on drug
abuse prevention and control recogntzed the need for a
major encrt to curb a problem that is assuming the di­
mansions of a, nationa~c:mergency. This message called
for the creattonof.a Spectal Action Office £01' drug abuse
prevention. The search for new ways to curb drug trar­
ficking and to rehabilitate drug users has been stepped up

; in both 1972 and 1973•
I 'As the President said of these R&D progra ms in

Ihis State of the Union Message: "And these are only the
beginning. tI •

- - End of Section D --
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Ignoring Cancer, .I~

I , J ' ;:.If the federal department of Health, tists are being selfish in pursuit of theI
. ~ Education and Welfare (HEW) really profit motive.

, wants a breakthrough in cancer re- i It also can be argued that politics iS l .
·s~arch. it's discovered a unique way of {laking precedence over science. \-

showing it. .... I The one irrefutable fact is that some- \
'{ :The department. over the last two . thing has become lost in the test of wills,
\ years of Joseph Califano's regime, has \ - the commitment to human life and '/
. become a bottleneck for new discov- J the preservation of it through cancer- I

eties which could hold the-premise of i fighting chemicals. . (
early detection - 'and control -of J Surely, the government's investment I

: cancer. .....----..: -= --E::::-:~~~.-_-=-=..~ \ i~ these discoveries beco~es l~sl. as j
: But- HEW is- hung up on who should \ tune drags~mand more patients die and, 1

. retain patent rights over such discov- \ other.techmq.~es come to the fore. _'
efies - the government or the scientists i .So why the impa~se? '

-wno develop the pioneering techniques. I ~en. Robe:t. DOle, R~Kansas, made ~
: Unable to make up its mind, HEW :1 ~~lS very serlOu.s-charge the other day: I'

t l1us preven.t.sthe clinical testing of such i HEW hasdeclde~ to _p~ll the plug on
discoveries by companies that would ul~ (development ?[ blOm€:d.lca~ resear~h.

·.tlmatelY rnanUfa.eture.and distribute They have decided to withhold potential I'
~:.- the eorripoundsv " " -'" . _ cures and revolutionary new diagnostic-
! : 4· '- " ,.' . " " techniques for treating such diseases as;.- no This limbo, scientists lose interest _cancer. arthritis, hepatitis and emphy- l'.
~, 'as their discoveries languish. And-man-;' serna." . --' ../;
" ufacturers turn to other pursuits, Ieav- Is it reallytoo difficult to put priori- ,

. i~g the various products unconfirmed as f ties where they belong - on human life? .
totheir value and in short supply if they I Is it beyond human vision to devise a -.
do nave ment.> '. \ way whereby governmentcould recover

I Two examples have recently come to its investment while at the same time
light., • " rewarding the scientist or the pharrna-
. Two government-funded scientists at ceutical company for their daring and

opposite ends. of. the wor-ld discovered ~ disc..oY.m:Y1..-·· .
revolutionary techniques for treating (Certainly, to shut and lock the door on
cancer, - , { such cancer breakthroughs serve nei­
.- In Israel, Dr. Michael Sela found an(x tner the cause of science or compassion
early detection blood test for breast and' Lorp~ ______

.,digestive-tract cancer..·. . :-sensirtgthis, no doubt; and prodded by
:·At -the University of Arizona, Dr. - Senator Dole, Califano the other day or­

Sydney Salmon discovered a simple lab dered a number of potential cures freed
test for cancer that can be conducted in for further testing and dfstribution.
t~st tubes rather than on patients, thus . That is' the least that Ian afflicted t

c;climinatingpainfuldrugs;- ','.,' publicshouldexpecL " J
;\ : :HEW lawyers, apparently arguing Cancer poses enough frustrations and I
,. . that hospital costs will go up if the pat- heartaches without the HEW adding 'I;

~ dnts are privately. held, won't -clear the one, even fractional, delay in delivering s
. :Vfflyfortesting while the debate rages. treatment to the sick;
····1 Now, it can be argued that the scien- -M.orningStar. Rockford i

~,. , u.. '. . .
.. '~... ? ". ,-" ':- ... ..,.~. r: ~I"""I"i_I •.--~.".,~. ~ty . e :" . ~;~.
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now Government policy to get
mare ,of. its ~8<D back into the,
economy in the form of useful
products; > The" sometimes-sue­
cesstul:Technology Utilization
Progral'l1ofNi\SA is an example.

Although th~ Government of­
ficially ,J:>a.pk~; such a program,
many obs~rY~rs feel that any
kind of 'meaningful exchange of
technology-must occur without
Govercrment.~QntroL"The Gov­
ernment must act like a' govern- (
rnent, regardless of its an­
nounced policy," says one en­
gineer familiar .with the difficul­
ties of dealing with federal pro­
grarns;' "sowe. can't expect. them
to guarantee. one section-of the
economy-the. protection, needed
.to;':encour~g~-, .significant dnvest­
ment."

The necessity for resolving
specific differences and common
problems, VIas clearly pointed

. Meeting.o'.Giants

\~

.J~/--..........:.:] ~'".,••,>
'j

t
r'I,
f

T~emdo~_:,was, lilt is easier.to
rediscover' 'it in our o\yn_"i-J~~~'c

than search, for ito, soIr1e'Wher.~
else.' ,:Bi::!sides, ,there"is also' the
NIH factor:

As '~:ne 'professor said, "In­
dustry maybe too dumb to
know they have an R&D prob­
lem--'or they're afraid to admit
it. '.' rye' ne,,:,~r had a request
fr()m industry stating a specific
problem orbeen asked what the
university-had to offer."

Silllilargripes come from the
otherside: :::r"Even when we set

"., speclfic parameters for what we
'want, university 'researchers
""arider .all' over the>place. "Our'
e~perience:','ii that _ they<can't
give_,us"'VI~at"we ask-for,"

.,Harsh :~oi'ds and.vin .some
cases.i true. <:;But the ',economic­
realities "\ t1J.e R&D picture are
causing n~w'~'alliances"to: form.-
'. Ir the background is the Gov­
ernment which finances; directly
or indirectlY;, much of the re-

."search' 'done in the U.' S; .It is

STORIES ofl!ldustrial research ,
centers that use PhDs as clerks
and vuniversities that getII1as~

sive grantstpstudy the se", life
of"soI11e,Q?s<;yre in~e~t, nii~~t,. be
filed, along with penrY' candy ,
and a good nickel cigar, as rrerrr­
ories of days not likely tore~

turn;
\¥hen money wa~ plentiilll~a

few. years back, R&l? prograIl)s
multiplied like rabbits. With the
70s c,a.l11e the costerurch., for­
eigncompetition, and Jhe -real
bite .of'Inflation. No",,}ndusl'Y,
says: We need ne", technolo~l' .
but we can't afford.to, develop
our own. Universities 'saY,:,'Vfe
have the ability to "rceate new

'technology, but no. on.e to fi"'
nance it. And theGov~rnment
says: VVe want nio~~piactical
utilizationofthe R/lGj)J;llpreywe
spend.

...••.••. The needtb get}hese,parties
together, with thei~'l11atshing
apilitiesard. needs,seenis ob­
,.Yiou'S~i~PPi~ universities and
research c~rters ha\'~had.l~ng­
standing,. mutually profibl.ble·ie'
lationships, with •ird~~trr •.. B~t,

. in many case's, the bu'si~ess'man
andthe scholar bave'beenaloQf

. and."pcasionallyantag"nistic.:
:" ,}tWe> areIike twq.:}nd~p~nd'ellt

,natipns that sUddentl)' r~aliz~
:that""eneed eachOthhto sur- '
vive, ", as one sales:managerputs
It.. Such attitudes are, inpar~,
theiresultiof indlls~ry<a.nd uni­
yersity research progr:1m~~,th:1i.'
flourished" with tlle;r, owr)n1~­
pendent goals. If a university

"progra1T1 : came up with some­
thing that happened .to interest ,

,industry, •fine. This was an in­
teresting fringe benefit, but cer­
tainly not the goal of "pure
science." Industry, too, erected
its own barriers to cooperation.

G
' '~

, " ",'" " " ,:!!l",,' ooperatlve, "
He/uetoRt but Necessary AlIigl1le
lor Intlustry ol1t1'lJniversities.
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Four nations launch
program to cut energy
use in cement making

Wanted: Proposals
for new cogeneration
systems for industry

Congress considers
more R&D funds for
small companies

H·Coal plant running late.
40% over cost estimates

Four countries belonging to the 25-tnember International Energy Agency
(lEA), part of the Organization for Economic Cooperation and Development,
are starting a $1.5-million, three-year program that could reduce energy USI~ in
cement kilns by 80%. Projects will concentrate on four areas: the U.S. and
Germany will examine the possibility of using a precalciner compatible with
low-alkali cements; the U.S. and Sweden will attempt to determine the amount
of waste materials that can substitute for portland cement without affecting
structural properties; the United Kingdom and the U.S. will researchuse of
high-sulfur fuels; and the Ll.S, will investigate ways of making low-alkali
cement without increasing energy consumption.

The Dept. of Energy is looking for new ideas for cogeneration systems that can
tie into existing facilities in a number of energy-intensive industries (including
chemical,petroleum refining, pulp and paper, textile and food processing). The
agency is inviting proposals in a Program Opportunity Notice (PON-4135) to
be submitted by Sept. 18. DOE's Division of Industrial Energy Conservation is .
interested in cogeneration as part of its charter to support near-term systems,
increase industrial interest, .and speed the transfer of technology.

.'

Small companies may get a bigger share of Federal researchanddevel0Rment
funds. Members of four subcommitteesof the Senate and House Small Business
Committees held joint hearings last week, saying they intend to watch closely
the Administration's review of policies that may hamperresearchin 28 federal
agencies (CW, May 24, p. 37). Testifying beforethelegislators, Richard,S.
Morse, just-retired lecturer at the Massachusetts Institut~ofTechnology~s

Sloan School of Management, warned' substantialchangesiareneeded.to
"reverse the current and extremely dangerous trends" th~thavesost thel.J.S.its
uniqueposition in technological innovation. In t~e coll~seofthe hea~ngs,a

1977 Officeof Management and Budgetreport \Va,smaellPubjjc.It sho""ed;hat
firms. employing fewer than 1,OOOaccountedf()r~()sti:l1~.Ifoft~e.,J.!1a,)or
innovations from 1953 to 1973. Their ratio ofinnovati()nt?~a,les",,~~a,bout
one-third greater than that forIarger firms; theirrati()()rinn?y~tiont?·R.8tD
employment, about four times bigger..Yet; sIIl~1lS?IIlPa,Ili(l~¥Ot.()~Yi8o/D of
federal funds awarded to industry, Upshot: the'c;()IIlIIlitt~TrleIIlbers~ay they
want to. implement recommendations ofpaststuc!ies r~th~~t~anwaitseveral

years for a new report that mightexclude smallbusiness~cOJnpletelyor give
them only "crumbs from the table." .-

Badger Plants will take over construction managementof the H -Coal plant
being built in Catlettsburg, Ky., a responsibility that hadl:>~?heldby Ashland
Synthetic Fuels. The plant is running late andturning out to'be40% more
expensive than the original $178-million~timate.• But those are not the reasons
for. the switch, says the Dept.'.of Energy. The ch~nge""illellableAshland to
devoteits full expertise to technicalaspec~sof thecons~ructionand to prepare
for eventual operation of the plant, DOE says. Ground was broken in December
1976 (CW, Dec. 22, 1976, p. 19). The admittedly tight schedule called for
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1830 Larkdale Rd.
Northbrook,lL 60062
July 3, 1978

Mr. John L. Cobbs, Editor
BlIsinessHeek
McGraw-Hill Building
1221 Avenue of the Americas
New York, Nel'/ York 10020

Dear Mr. Cobbs:

Reference:
J

"Vanishing Innovation", July 3, 1978 Issue

I, for one, am not ecstatic that the "~Ihi te House has ordered up a

massive 28-agency review of the role government plays in helping or hindering

the health of industrial innovation." You quote some diagnostic .information·

from "a 1977 Commerce Department report" co-authorecf by me and my then principal
• E

deputy, Dr. David B. Chang, and prepared at the request of former Secretary of

Commerce Elliot Ri chardson. To be sure, a "thundering herein did not ar'ticul ate.

the policy alternatives to be found in "U. S. Techrology Policy" (NTIS document;

PB-263 806); however, a significant number of the industrial people you quote,

or their associates, did, contribute to their formulation. Surely further study
•

is not required to demonstrate that "excessive or contradi¢tory federal regulatory

policy is the single greatest complaint" (barrier to innovation) as you put it.

or "reduction of. unnecessary regulatory barriers to innovation is required" as

we phrased it. Instead ·of a "massive review", how about a little action toward

implementating an lmproved climate for industrial innovation?

Our stUdy suggests a number ofpossi~le actions the Administration could

at least evaluate, if not undertake, to reduce detrimental regulations. And do

we really need to spend more taxpayers' money to rediscover that modification

of antitrust laws to permit cooperative R&D is desirable (p.49)~ that substantial
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increase in the tax investment credit for R&D plants from the present lOr. to.

e.g. 25% is overdue (p.36) • that inflation and the low average rate ofreturrt .. ,.-.: .-.. -. ..... _._ ..

are making'capital formation.verydiffkult (p, 53). that.a uniform Federal

patent policy is needed ~Ihich (among other things) enables contractorstoobtaih,

patent rights to inventions resulting from Federally-sponsored research (p.70-H.

etc., etc.?

Wouldn't applying a massive effort toward implementing at least one

corrective step before vanishi.119 innovation more than just thr~atens.U. S;

technological superiority be alot more useful?

.-. "..--'

BAJ :bs

o.

BetsY·Ancker-Johnson. Ph.D:
Former Assistant Secretary of

Commerce for Science and
Technology
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A hostile clim;lte for nli!W ideas and preducte
is threatening the technological superiority of the R S.
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. The. WhiteHous& also seems deter- ..1­
mined not to' conduct the study in a .
govemmenfal vacuum. Baruch is solicit. ...~-i .
ing inputfrom groups such as the Indus- ,o\ll,j"'.'
trial Research Institute li!!l), the JWsi- (/ f." :
ness Roundtable, and the Confere.llC8\.' .: :«
!@!!d. "We want both ems and R&D JI' I
vice-presidents," says a -- \Vhite House---·J '.;",
official. Labor groups have been asked to
participate, too, along with public-inter-
est groups. Congressional leaders such .
as Senator Adlai E. ~-Jll.),
chairman of the Senate subcommittee on
science, technology, and spare, have been
brought into the early planning. And the
28 agencies involved extend beyond
obvious candidates, such as the Environ·
mental Protection Ageney,to the Justice
Dept. and even the Small Business
Administration.

The study's scope is so sweeping, in

BUSINE;SS WE:E;I(: JUly3; 191$4S

A grim mood, prevails today: among' "Historieally, _the' government's role
industrialresearchJl1anagers_~, America's . has beento buy more science and,R&D,"
vaunted technologicalsuperiority of the says Martin J.. Cooper, director of the
1950sand 1960s is vanishing, they fear, strategic planning'division at the Na­
the victim of wrongheaded federal polio .. tional Science Foundation (~SF). ''Now
cy, neglect, uncertain business eondi- maybe we better go with investment
tions, arid shortsighted corporate man- incentives."Says Jordan J. B~ruch,

agement. They complain that their labs Assistant Commerce SecretarY .. for
are no longer as committed to new ideas science and technology, who will be the'
as they once were.and that the pressures review's day-to-day manager: "This
on their resources have driven them into. study developed in. an..environment of.

.• a defensive research shell, where. true. .people concerned aboat economics, busi-
innovation is sacrificed to the certainty ness, and technology." .
of near-term returns. Some researchers The Administration's concern is un­
are bitter about their own companies' derscored bythe fact that it is 'organized
lax attitudes toward innovation, but as a as a domestic poliey review, the highest
group they tend to blame Wasrungton sort of attention a problem can receive
for most of their troubles. "[Government within the executive branch. Among its
officials] keep asking us, 'Where are the objeetives, such a review must produce
golden eggs?' " explains Sam W. Tinsley, options for corrective action by the Pres­
director of corporate' technology at ident. According to Ruth M. Davis,
Union Carbide Corp; "while the other Deputy Under Secretary of Defense for
part of their apparatus is beating hell research and development, "this is the
out of the goose that lays them." only such review at the poliey level in 20

That message-and its .implications.» ..years that transcends the interests of
for the overall health Of the U. S. eeono- more than one ageney."

. my-is starting to get through. Follow­
ing months of informal. but intense

\ lobbying led by such exeeutives as N.
~ Bruce 11i!n''??_~ vice-president for raw

search and pa nts at Bell Telephone .
"\ Laboratories Inc., and Arthur M.
~ B~ vice-president for research and .

)

aev,>!Opment at General Electric Co., the
White House has ordered up a massive,
28-ageney review of the role government

i plays in helping or hindering the health
of industrial innovation. "Federal poliey
affecting industrial- R&D, and-innovation
must be carefully reconsidered," wrote
Stuart E. ~iz~,-,stat, the White House's
domestic poliey adviser, in a recent
memo outlining the review's intent,

One thing that the study clearly will
not accomplish is a quick fix for the
deepening innovation crisis. The prob­
lem is regarded as immensely complex
by the Administration, and is Inextrlea­
bly tied to other economicdilemmas now

. facing Carter's White House.'

t:
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f..ct:that some federal officials ~talk­
ing about a "thundering herd" approach.
to policymaking. But one government
science manager, demurs. "It beats
having one guy write a national energy,
program in three months," he sniffs.

Philip M. S1;!l.ith, an assistant to Presi­
dential science adviser Frank Press and
an early organizer of the study, concedes
'that "alot of people have told us that we
are likely to fail." But such skepticism;
he believes, does riot take into' account
the considerable clout of those involved
in theeffort, Commerce Secretary Juan­
ita M. I<1;eps, for example, is chairing
the study, and she beads a,coo!"dinating
committee whose members include
Charles L. Schultze, chairman of the
Council of Economic Advisers, Adminis­
tration inflation fighter and chief, trade
negotiator Robert S. Strauss, and Zbig­
mew Brzezinski, Carter's nationalsecu­
city adviser. Even more important is the

. , support of Eizenstat, who, says Smith.
,,"is, very interested in this particular

review." ,

fin'ding 'new directions"

On the. otherhand, there is already
grumbling within the Agriculture Dept.,
which was left off Kreps's committee.
"We are red-faced," says a high-ranking
Agriculture official. "We are out of the
project because this Adniinistration and
those before it do not place any priority
on agricultural research." However, Jor­
dan Baruch insists that the department
will playa role in the study; Agriculture­

, experts point out that farm commodity
exports of over $24 billion playa key role
in the U. S. balance of payments. They
note also that superior technology is the
basis of the commanding American posi­
tion among world food exporters.

Whatever its outcome, the White
House policy review is being undertaken
at a time when, as Frank Press puts it.

_;.::;;? "we. badly need some new directions."
Many experts view with alarm the
declining federal dollar commitment to
R&D, which has dropped from 3% of
gross national product in 1963 to just
2.2% this year. For its part, industry as
a whole has more or less matched the
inflation rate and then some with its
own spending. But such macroscale indi­
cators do not tell all. "We've got to find
out what the story is sector by sector.
because each industry is going to be
different," says Press. "\Ve also have to
find out what's going on abroad."

Better data on the relationship be­
tween industrial innovation" and the

RESEARCH

health of the economy are becomirig,
.available, According to a t97J...Com-,
W~t~WI!WjlPDrt,for instance, techno-.
logiciI""mnovation was responsible for'
45% of the nation's economic growt1i
from 1929 to 1969. The study went on til
compare the performance of technology.
intensive manufacturers with that of

'other industries from 1957 til 1973, and
found that the high-technology compa­
nies created jobs-88% faster than other
businesses, while their productivity grew
38% faster.

The numbers help to establish the--, --

central role of industrial innovation in
stimulating economic development, but
they alsoarebegirtning. to reveal the
changing 'character of industrial ,re"·
search. The amount of basic research
that industry performs, for instance, has
dropped to just 16% two years ago from
38% of the national total in 1956.

And a new IRI survey of member
companies for fue .National Science
Foundation' 'demonstrates how federal
policy has directly altered the nature of
the research effort- "in another way,
making it more and more-defensive. The
study shows that surveyed companies
increased R&D spending devoted to
proposed legislation by a striking 19.3%,
compounded annually, from 1974 to
1977. And the rate was 16% a year for
R&D devoted to Occupational Safety &
Health Administration (OSHA) require­
ments. "When overall R&D spending. is
not growing nearly this .fast," note .the
survey's authors. George E. Manners Jr.

and Howard K. Nason, "othereategorles
of effort-e.peciaiiy-resea.rch....must be
suffering."

Other observers compare the viability.
of industrial innovatio.n in.the U. S. with.)'
that.of foreign countries. Oneexpert is J. ,
Herbert. Hollolllon. director of the. Cen- '.
ter for PolicyAlternati"es at :!iIassachu-,
setts Institute ofTechnology. According
to Hollomon, a reason the U- S. is losing
its leadership is. that. "we're arrogant......
we have an NIH [not invented here}
complex at the very time a ma,iority of
technological advances is bound toe come
from outside theU. S." Conseqnently, he
argues, the U. S. has not organized itself
to capitalize on these advances, as
foreign-countrias have done' for years

with American knowhow. Since-as much
as two-thirds of all R&Dis nowconducted
by foreign laboratories, Hollomon says,
it .should be no surprise that they have
taken the lead in such technologies as
textile machinery and steel production.

"We essentially prohibit<!dWest Ger­
many and Japan from defense and space
research," says. Hollomon. "So- it's no
accident they concentrated on commer­
cial fields."He adds; "I believe other­
nations better understand that the
innovation process is important,"

Says a research directo.. for one high­
technology company: "For a country like
ours. the technology leade.. of the world,
what has been happening is downright
embarrassing.",' Indeed, .even the.pre-­
sumed sources of strength, in 3;- consum-
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developments has- been alarm. "The
system has now sharpened its pencils in
a way that discourages changes that are
major," worries Robert A. Fz;g;;ch, head
of the National Aeronautics & Space
Administration. "We have' been so busy
with other things that we may have
inadvertently told the people who think
up ideas, to go away}'

Even labor unions, which historically
have left R&D decision-making up to
corporate,' board rooms,"now are-com­
plaining about lack of innovation. "Hav­

·ing helped to develop andpay for this
. technology," says Benjamin A. Shar-
m~, international affairs director ome
International Association of Machinists,

; U American workers have'-a right .to
I demand government responsibility forI using it to create new. products, more

In Congress,_'where the regulatory
laws are written, such thinking has; so
far found a _small audience-, uA 'great !
number.ofthe regulations that we would t.
call environmental . . . may actually be i
self-defeating," muses Harrison H. I
Schmitt, the former astronaut from New Ie
MeXico who is. the ranking Republican
on -Stevenson's_Senate,subcoirimittee~ f;
"Instead of looking at pollution controls, 'J

if we were looking at building a more .
efficient and therefore less-polluting
engine, we would not only be solving our
environmental problems; but we" would
be producing anew thing for export;"

Schmitt is one of .only three federal
legislators with the semblanceof a
science background. "We probably have

~.:r~~~·~~f~;~~~i;;\-h9' ," .
· FTC's "complaintjs,'\

: _whollywithout basis..'.'-: '.:'
;~::".~: ::;:<:::.:Ax~ ~\~':, .~:?~. :':i~~~~{;~).{ ':-
· to Alf~d F.D~ty Jr.,
head .. of _the commlssion's

.. antitrust arm, even a 30%
chunk of the market "could
be a dominant position if

: all the other firm. in the
·>market had a .much lower
·.'share:'. Inifaet, Justice
· Dept. antitrust .ehief John ..
H.§,il~~ield asked his .
staff to ook at Du Pont's

TiO, policies only to find the FTC there
ahead of him. . .

Basically, the FTC says that Du Pont ,"
keeps its market share by expanding
capacity before the. market is ready for
more production, thereby forestalling 11
competitors' expansion plans. Du Pont, i
says the FTC, should get rid of one 01 two ..
current TiO. facilities and a new plant at
De Lisle, Miss., that wouldbegin produc-
tion next year. The FTC staff also wants
the company to take competitors under
its wing bygiving them. rovaltv-free, the
superior technolOg;j:.3Jld.knov.:ho.\'<.it has
brii.!lupover the past Vi )'ears.

....aowariiitrustcharge$ keep c;,~p~tit~.:sfr~min.
.•• .. . •. creasing ~heir share ofthe

can hmdR&1;') payoffS expanding market for tita-
. ~t. . '.- ,;';, nlum .dioxide,. a widely·
Companies thai; make it·acros. the ·~'used paint pigment. "The
development minefield .and bring su- complaint is wholly with-

. perior technology to' market still may out basis," says. Irving S.
find a threat on the other sidermonopo-. Shapiro; . the company's
lization charges that keep them from chairman. ... .
fully exploiting the technology. As old as 40% share, Superior tech­
that problem is, such charge. can come nology clearly contribute.
as a shock, as they did 1:9 Du Pont C<>. to Du Pont's dominance. In
last April.. ... . ... ...., the 1950., the company

Courts .established decades ago that devoted a decade of work­
the Sherman act prevents a company and what a spokesman will·.. ..
with a hammerlock on. a particular peg only at "many millions of dollars"-·
industry from making sound, otherwise to develop a new' way of making TiO,.
perfectly legal business decisions that. Although the highly automated, contin­
would, however, perpetuate itsdomi- ilOUS process went on stream more than
nance, 111 1945, for example, Judge 20 years ago, it still tops the processes
Learned Hand found evidence that used by such competitors as NL Indus­
Aluminum Co. of America unlawfully tries, SCM, and. American Cyanamid,
monopolized its industry by its tendency because it uses. cheaper raw materials
to "double and redouble capacity" as and producesless acid waste.
demand increased. That, said Hand, The problem with- the government
locked would-be competitors out of the· arises because Du Pont's 40% share of
expanding market. the $700 million-a-year market is still

In a similar vein, the Federal Trade growing. That alone is enough to send
Commission said three months ago that government lawyers poking about for
Du .Pont had used "unfair means"to actions that can be attacked, According
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But industrv should, notexDe~t a
mardi overhaul of' reiiilat.~· practices
~«lli\Gnrom tb~i1y. EPA Admlnis-

. .;' " , . trator Douglas M. Castle concedes' u a
Whether the need for such onerous tremendous growth in the last decade in

penalties can be established-before an health and safety regulations-I3 major
FTC judge, the full commission, then a statutes in our area alone." Though
court of appeals and, perhaps, the', Costle agrees that the economic impact
Supreme Court-may take, years to of such rules should be more closely
determine. But, the, approach is not quantified" he contends that "this rap-
unusual in monopolization cases.:, ' ,,' idly widening wedge of regulation has
The' Xerox· caSe.. Just .a. year. ago," the '. been a response to a massive market
Justice Dept. ended such a suit, against' failure-failure of the marketplace to
Industrial Electronic Emnneb Inc by "put .an intrinsically higher value on
geHmg the CamarDia compaI13(t9-Ptom- '/pollution~free processes." ". .
ise royalty-free licenses to an 0 on ! Most regulators agree that not enough
paten S It a US~ ominate the "' i4 research has been done on the true
market lor rear-projection- readout .' nature of the environmental problems
eqUlpment for electronicdata-processing ~ they are empowered to combat, but they
systems. And three years ago; the FTC t;,' also argue that regulation has led to
settled a complaint by getting Xerox IJ cost-saving practices, especially in the
Corp. to gpen its portfolio of 1,700 eWer area of resource recovery, where closed-
patents to competitors. Xerox had to cycle' processes now help. capture reus-
license three patents-s-chcsen by the able material, OSHA officials also cite
competitors-free. Fees for use, of the examples where the agency has laid
rest were strictly limited by the FTC. down rules that have led to cost-cutting

As severe as those measures may innovations. But Eula Bingham, the
seem, and as discouraging to innovation, OSHA administrator, emphaSTzes that the
the antitrusters contend' that it is the "legislatively determined directive of
only way rivals can eat into a monopo- protectingall exposed employees against
list's dominance of a market. Says Alan material impairment of health or bodily
K. Palmer, assistant director of the Fie's function" ,requires tough regulation
antitrUst arm: "We have to look to what without quantitative weighing of costs
relief will reaIlv be effective." and benefits. "Worker safety and

.. . ' health,"· she insists, "are to be heavily

RESEARCH BUSINESSWEEI<: July 3; 1973 4~
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Even as it has pursued polil;iesdetri-:
mental to industrial R&D. the federal
government has withdraWIl as a maior ....
initiator of innovation. Research man­
.gers generally believe that' companies
re better equipped than government to
,nng new technology to society because
ey are more attuned to market pull.

:ut Lawrence G. Franko of Georgetown
niversity, an international trade ex­
ert, recently pointed out to a congres- .
,ional committee that the U. S. govern- ,.­
ent has in the past played an impor- i

ant role t'as a source of demandfor new II
products and processes,. and as a
constant, forbearing customer in com- I ..
puters,: semiconductors,. jet aircraft, nu­
clear-power generation, telecommunica- ;.
tiona, and even some pharmaceuticals
and chemicals, . • ." ,. ,

According to the Defense Dept.'~ /
Davis, both Defense and NASA "have
rated" in. this role, the result of the
Vietnamwar and concerns over the mili- .
tary-industrial complex. ''Theeonsumer.'
marketplace' and other government
agencies have not been able to pick up
where DOD and NASA left off," she says.
''The Department of Energy should be
able to help with this, but it hasn't yet.
And the Department of Transportation
just never blossomed in this role." An
unreleased !J!,I- study for the Ener8!{l
Dept. summed up industry's vie,~Ke i
company 'officers interviewed said gov- .
ernment could spur industry's energy
R&D only by creating a national energy i
policy, increasing its managerial compe- 1
tence, .and offering financial incentives I
rather than massive contracts. . .,l

On the other hand, there have been
some recent, notable government efforts
to spur the innovation process. ~"Ve've'

talked to the leading semiconductor
companies about our hopes for their
innovation," says Davis. She says that
the Defense Dept. expects to program
$100 million over the next fiveyears for
industrial Innovation in .optlcel lithog­
raphy, fabrication techniques involving

WashinglQn'schanging rolo

Tinsley, Carbide was reasonably success­
ful at getting such funding. "And yon
must remember. that these ideas .are
perishable," he says. 'urhey don't'have'
much shelf life." ..> r

The Treasury Dept., infaet, has an '1-
ongoing' capital-formation task force

i that will be integrated into the policy
~ review under the direction of Deputy
i Secretary Robert Carswell. Carswell

notes that "you can't d1:aw a clear line"
between R&D support and investment in
general, but "if it turns out that we find
some form of capital formation gives the .
economy a greater multiplier effect than
another form, we at the Treasury would
not shy'- away from whatever policy
would help most."

~~~~~=~~~_~_~~~_~__.._.""",.~~.m. ~,=~,- .."~_.~~""""-,,,<~.~ __ ,, ..._._=-;, ..,._.•,C".,._ ..,_..~'.:_..'';_.'' ",_•._,

rapid investment write-off's; and says eli
is extremely .important . to provid
stronger. incentives for technological
innovation by making permanent and
more liberal the 10% investment tax
credit."

.Critics;;' industry

li'l\ile federal attempts to market new
products are often silly at best. Richard
A. Nesbit, director of research at Beck­
man Instruments Ine., recalls a govern­
ment circular that waxed rhapsodic over
the federal commitment of, billions of
dollars to R&D. Included with the letter
was a syringe for sampling fecal matter, '.
and the suggestion that Beckman might

.want to license the technology. "I
ondered if they spent billions to devel­

0'& that," Nesbit recalls. "The contrast
udicrous,"
~8ftsl' aCe6ttHMn~ptoteiIlii-es

Bueche's arguments suggest the draw cri 1 • m from industry. A major
broad-yet often Indirect-sway in which target is the 1974ruling by the Financial'
federal policy runs counter to the best . Accounting Standards Board that stipu­
interests of innovation. Fear of antitrust lated that R&D spending could no longer
moves from the FederalTrade Commis- be treated as a balance sheet item, but
Sfo;' or the Justice Dept.; for instance, must be listed as a direct profit or loss

I
has prevented many companies from item in the year spent. R. E. MeDEaaid,
sharing research aimed at a problemv-president and chief operating officer at
common throughout an industry- Sperry Rand Corp., recently told an

'. including new technologyaimed at solv- executive managementsympcsium, "The
, ing regulatory questions. At General ramifications of" that rule change, are

Electric, the legal staff must now be . quite complex, but the net effect has
. notified if a competitor visits a company been to dry up a lot of potential venture
research facility, even if no proprietary capital investments.... I can say quite
material is involved. . . candidly that Univac would not be here

For their pari, Justice Dept. trust- today if we had not had the advantage of
busters claim that fears that their poli- the old rule for so many yeSl"$."
cies stifle innovation are not justified. The sJ;;rtage of risk capital has had a
They say they are flexible enough to tremen ous impact on small, technolo­
recognize the differences in the pace of gy-oriented companies trying to arrange
innovation from industry to industry, new public financing. According to a
and that is why they allow a fair number Commerce Dept. survey, 698 such com­
of mergers among electronics companies. panies found $1.367 billion in public
"That's an industry where you don't financing in 1969.In 1975, only four such
have to worry about someone 'cornering companies were. able to raise money
the market," says Jon M. Joyce, an eeon- publicly, and their numbers rose to just
omist in the Justice Dep!'s antitrust 30 in 1977. Equally ominous is the expe­
division. "There's just a lot of guys out rienceat Union Carbide, which, accord­
there with good ideas." ing to Tinsley, has not been able to

Industry further claims that the compete for venture capital and has thus
inability to secure exclusive licenses on canceled plans to start a number of
~e_rnment-sponsored. research ·leaves small operations built around interest­
miiCl1l!:ood-wclii'iOI1igy-uil the shelves, ing new technology. Years ago, says
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Turning toJapan~~~;\': •. tili~;';'th~ ~aOle ri~ici'th';used to?~~~
- ..' ",:0;-:'.-'_':' Edwin V.,W. Zschau, the eompany's.>

for veniure -capdaI2':;,CC.-.:~ , chairman and chief executive oflice",';:::
. .,:...... .·..i;.~r .~.;; :.. '. Keeping only 51OJ...".Next, he.explains,~lwe;·~

The recent drag inU: S"ventur<i-eapital ' were-thinking about government fund"'~'

commitments has opened opportunities ing, But we were discouraged from even ..
for foreign companies to appropriate, making a proposal when'we learned the"
American ideas. A case in point is the govenunent wouldget data rights and be' ,
experience of System Industries Inc, a able to license it to other people. We
Sunnyvale (Calif.) manufacturerof mini- didn't see why we should give away
computer peripherals. - -.- those rights just to get a little money."

In 1969, System Industries, went to What Zschau finally did give up was
work on a new ink-jet printing process, 49% of Silonics to Konishiroku Photo
forming a subsidiary, Silonies .Inc, to Industry Co., the Tokyo-based maker of
develop and market it. By 1973, the Konica cameras. '
research phase was over, and a cash- In return, the Japanese company has '
short System Industries went lookingfor spent $5.5 million on Silonics, which is
venture capital to tool up for production. enough to bring the new printer to
Unfortunately, none was there. With a, market at the National Computer Con­
depressed stock market. and recent ference in Anaheim, Calif., in mid-June.
increases in the maximum tax on capital . "We have one of the most promising
gains that cut the expected return on imaging technologies for the 1980s:'
such investments in half. the usual Zschau now complains.. "But we only
capital sources "couldn't justify' own 51% of it.", ' "-'

d-:

electron-beam technology, better chip.
designing and testing to meet military
specifications, . and system architecture
and software implementation.

At the Transportation Dept., chief
scientist 'John J. Feat!!!lides wants to
involve the private sector much earlier
in the government's R&D process, there­
by allowing industrial contractors to
develop technology alternatives instead
of having to cope with rigid specifica­
tions at the outset. Such a policy, some
believe, might have resulted in major
savings for the Bay Area Rapid Transit
system, for instance. lilt is. more expen­

,sive to fund a wider range ofchoiees, but
only at first," says Fearnsides,

The NSF also has •announced a. new
industry-university .. grant program for
jooperative exploration of "fundamental

~
ientifiC questions:' The aim is to make

'a long-term contribution toward prod­
ct andlor process innovation,".

The failures 01 business

While agreeing on the needforfederal
policies that bolster innovation; those
knowledgeable about industrial research

,think that the companies themselves
,share some of the blame for,stagnation­
and must be willing to examine their
practices critically. Alfred Rappaport, a
professor of accounting and iJiic}rmation
systems at Northwestern University's
graduate school of management. believes
that one reason the U. S. lags in I<.1<D is
that the incentive compensation systems
that corporate executiveslive under tend
to deter intelligent risk-taking. "Incen­
tive programs are almost invariably
accounting-numbers oriented and based
on short-term earnings.results,' he says.
"That, puts management emphasis on

54 BUSINESSWEEK:July 3, 1978

now means that eight of 10 projects that
survive the review will generate cash
flow within two to four years. That
contrasts with accepted estimates that
only one in 50 ideas that come out of

short-term business considerations." research labs ever generates cash 'flow,
Another criticism has been of the and not for seven to 10 years.
haphazard way in which companies have -Large companies often fail to exploit
launched new R&D programs, In essence, their own resources effectively.)n the
industry should try to Jearn how to weed 1950s and 1960s, some companies set up
out bad ideas early on, say the detrae- centralized research facilities, but many
tors. To that end, Dexter Corp. has insti- '. of these did not yield the hoped-for
tuted an eight-factor "innovation index" synergism-in many cases, apparently,
approach to research management that because the different parts of the compa­

. weighs questions such as effectiveness of ny were in businesses too unrelated to
communications, competitive factors, one another.
and timing, and comes up with an "in- i On the other hand, Ra:t!heon Co.was
novation potential" for new ideas. AtJ highly succ.essful in transferring its
Continental Group Ine., D. Bruce Mer- microwave expertise to its newly ac­
rifield, vice-president of technology, says quired Amana appliance subsidiary in

4:Hm:' "constraint analysis" of new ideas 1967.resulting in the counter-top micro-
, , wave oven. That was done' through a

new-products business group set up
specificallyfor such purposes. And more
recently, this group. headed by Vice­
President Palmer D.\lrby. brought the:
company's microwave talent to bear on

-its Caloric aubsidiary's product line,
resulting in. a.new; combination .micro­
wave-electric range,

.In .such. ways, industry can maximize
its potential for innovation in, the most
adverse environment. But the future
"health of the nation's economy, many
experts believe, requires a much more
benign environment for industrial R&D

than has existed over the past decade.
And Jordan Baruch, the enthusiastic
leader of the multi-aganoy federal study,
believes that such an environment is
likely to emerge as a result of the
Administration's concern.

"We may have bitten off more than
wecan chew," notes Frank Press, "and it
may be that we can't get much done in a
year. But even if it takes three or fiveor
10 years, I think it is historically very
important," II
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ARGONNE NATIONAL LABORATORY
9700Soork CessAVENUE,ARGOi'!"E;, IlliNois b0479

OfficE ofTHE DiREClOR

TEIEpl:iooE ~121972-3504

D·('. Jordan Baruch
Ass't. Sec'y. of Cowmerce

for Science and Technology
U.S. Dept. of Commerce.
Washington, D.C•

. Dear Jordan:

July 10, 1978

ARGmNE LNiVERSiTiES ASSOCiATiQ'ITkE LNiVERSiTy or d;icAcp

BAJ:bs
Attachment (l)

Please see the attached letter regarding the July 3
edition of Business Week, .

Perhaps you are attempting to.overcome the NIH syndrome
by this massive effort so that the, by now, long-known
policy alternatives are regarded by the current Administration
as its own, and 'then you hope to begin evaluating and im­
plementing, If so, I oertainly wish you well •.

··'5'""~

Betsy Ancker-Johnson. Ph.O.
Associate Laboratory Directory

for Physical Research
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News Featurez

Henry Kissinger, a name identified with 'national security,
recently wrote about the rising "crisis of the spirit" in the U.S.
The former Secretary of State said that "without some con­
ception of what security is, you really will be constantly con­
fronted with a series of confusing situations through which you
cannot find your way."

It is against the backdrop of what security means today that
C&EN conducts this "symposium in print" on what, in turn,
innovation means today.

Man always has used technology most creatively to protect
himself from danger-whether, man-made such 'as war.and
equivalent attacks on society's tranquility of order, or from
earthquakes, floods, plagues}und-other vagaries of nature.

In the broadest sense, the biggest threat to security is dis­
order, or 'in the scientificiJocabulary, entropy. Mankind's
challenge is to arrange institutions and fashion inventions to
create a sounder order so that it can evolve with security. The
greatest challenge, then, is to establish the right institutions
of governance to preserve order with liberty rather than re­
pression. And the technological innovations nutured by gov­
ernment would be those that optimize security and the gov­
ernance process.

Because there .are significant nonmilitary threats to na-

~&eJlJ,~ft

tional security, there isa need to cast apout for broader but
workable definitions of innovation during a time of concern
about the country's innovative capacity.

And now the White House, under assistant secretary of
Commerce Jordan Baruch, is beginning an important study
for President Carter on how to stimulate that capacity. The
study, due to reach the President's desk next AprilJ, was es­
tablished out of thedecade-long concern that innovation in
the U.S. is being stifled by combinations of federal policies and
such related economic forces as inflation. The topic is already
impossibly broad and the arguments even dated. The question
is how the study can be made significant, whether it can help
the President and his advisers perceive the kind of threats that
politicians ruul their economic advisers commonly do not
perceiue.

C&EN's approach to the article is a simple one. The author
asked some molders of science, technology, and corporate
policy what they believe are the five major nQnmili-tary threats
to national security. It was explained that to examine irino~
vat ion, especially with the high degree of skepticism sur­
rounding the exercise; it makes sense to define some threats
to security. It is only logical that when examining innovation,
one also should know what society should be innovating for.

i

r

Innovation and national security: .
Innovation can contribute to both security and anarchy
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