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er receiver with a noise temperature of

1100 K, approximately 2% times more

" “sensitive than our earlier. detector (6).

Dlurnal Varlatlon of Stratosphertc |

Chlorme Monox1de' A Crltlcal Test of "

Chlorme Chemlstry in the Ozone Layer

P M__._.Solomon, R. _de Zafra,_ A. Parrish", J . W.- ,B.arrett_.._‘“

: Ch’lorine mo'noxide' (ClIO) has for some

years been recognized as a key tracer of

. ‘the stratospheric ozone depletion cycle

arising from natural and anthropogenic
- injection of chlorine-containing com-
-+ pounds, principaily halocarbons,’ into the
‘ atmosphere (1 2). The reactlons

'and'
' c1o+o—>01+02‘

diatomic Q..

There is a strong diurnal variation ex-
pected in the concentration of CiO. After
"the recombination of atomic oxygen at
sunset, reaction 2 ceases. At night, ClO

is believed to combine in a three-body -

reaction with NOZ to form chlorlne m-

S trate

_ c1o + No2 % c10No2

‘ }whlch is thought to be.the dommant
reservoir of chlorine in the absence of
-During daylight hours,. free
- chlorine is again produced from this res-

ervoir by: the photolys:s of chlorine ni--

trate:
| CIOND, + kv —>Cl + NO; (&)
" The rate of mghttlme removat of CIO

via reaction 3 is dependent on the NO,
conteniration and the total density, both -

of which decrease with altitude above 30

- km: thus high-altitude C1Qis expected to -

last through the night, while C1O at lower

- levels- (altitude = 35- km). - disappears.

Earlier measurements by in situ reso-
nance ﬂ_uorescen_ce_ (), infrared ‘hetero-
- dyne spectroscopy (4), balloon-borne (5)

and ground-based (6) millimeter-wave .

:spectroscopy have established the pres-
ence, approximate quantity, and vertical
distribution of daytime stratospheric
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03 ¥ c1 = CIO + o2 n

@

K constatute ‘the catalytlc cycle by which
chlorine "atoms convert ozone, 03, to -

- (’3')‘_

CIO A more’ cnt1cal fest of the fuli
“complex of reactions of- stratospheric
chiorine may be obtained from measure-°

ments of the diurnal variation of CIO.
Such observations avoid the complica-

:tions and uncertainties - introduced by

vertical and lateral transport and long:

Use of this more sensitive detector, com- .
.bined with an increase by a factor of 2.4
- .-in the theoretical line intensity for the

- higher frequency 278-GHz line as com-

pared with the 204-GHz line, has led to a

.. sixfold increase in observational sensi-

tivity.  For a fixed signal-to-noise ratio,

" the required measurement . duration is
~reduced by about a factor of 6 or 36,
“allowing a relatively high time resolution

to be achieved. The ‘“‘back-end’ spec-

- trometer consists of ‘a filter bank with

256 channels, each with a bandwidth of 1

“MHz. The measurement technique, cali-

bration method, and instrumental config-
uration described earher (6) remam un-
changed.

Qur observattons were carried out at

the summit of Mauna Kea, Hawaii (ele-

_vatio:n, 4250 m; latitude, 19.5°N) during

Abstract This article réports measurements of the column a'enstty af stratosphenc

“chlorine monoxide and presents a complete diurnal record of its variation (with 2-
_hour resolution) -obtained from ground-based observations of a- millimeter-wave

spectral line .at 278 gigahertz. Observations were carried out during October and
December 1982 from Maurna Ked, Hawaii. The results reported here indicate that the

" mixing ratio and coluinn density of chlorine monoxide above 30 kilometers during the

- daytime are.~ 20 percent lower than modél predictions based on 2.1 parts per billion
of total stratospheric chlorine. ‘The observéd day-to-night variation of chiorine .
‘monoxide is, however, in good agreement with recent model predictions, confirms
the existence of a nighttime resérvoir for chlorine, and verifies the predicted general -

rate of its storage and retrieval. From this evidence, it appears that the chlorine
chemistry above 30 kilomertery is close to being understood in current stratospheric

- models. Models based on this chemistry and. measured reaction rates predict a
- reduction in the total stratospheric ozone¢ content in the range of 3 to 5 percent in the
*final steady state for an otherwise unperturbed armosphere, although the percentage
) decrease in the upper srratosphere a.s much hzgher .

term ‘seasonal trends.’

limited portion of the diurnal cycle have

-shown d decrease in ClO at sunset and an
“increase after sunrise (5). In this article
we present a compiete diurhal récord: of
“CIO variation, with a time resolution of 2
" hours, acquired by ground-baséd remote
- sensing of m:lhmeter-wave line emis-

sioft.

_ Observanons of Emlssmn Lines

The ClO molecule has mtlhmeter—'
wave rotational spectral liries spaced ap- .-
‘proximately every 37 GHz. We have
“reported measurement (6) of the line at

204.352 GHz from the J = 11/2— 92
levels. ‘Our current measurements are
based on the J = 15/2 —» 13/2 transition

at'278.630 GHz. We use a cryogenically
- ¢ooled millimeter-wave heterodyne mix-

‘Earlier “balloon-. -
- based millimeter ‘measuréments ‘over-a-

two periods, from 8 to 11 October and
from 2 to 16 December 1982. The atmo-

‘spheric water vapor content, which dom-
inates the tropospheric absorption of

stratospherlc emission lines at millime-
ter-wave frequencxes, was very low and

‘generally stable around the clock during
_these observation periods (7).

" In the following discussion, we pre-
sent emission inténsities as brightness

_temperatures in kelvins, ‘This custom,
'commonly used in radio: astronomy, is
" -derived from the Rayleigh-Jeans approx-

imation -for blackbody “radiation, in
which emitted power per unit frequency
is linearly proportional to temperature.
All intensities répresent the values that
would be observed if one were looking
through one: stratospheric air mass to-
ward the zenith after removing the effect

' of tropospheric atiénuation.

* In Fig. 1, we present a sample of

mldday (1230 to 1630) and mghttlme
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«for the dei'elopme'nt of new 'products.

That picture represents:a misunder-
standing.  Although- MITI does indeed

. sponsor R & D programs, such as the
" highly publicized ones on integrated cir-
‘cuits and the fifth-generation computer,

the R & D'tends to be ‘basic and engi-

neéring research. In the United States;

such R&D eﬁ'orts are centered in our
‘universities. .

" the underlying technologies, have been
“driven not by MITI but by Japanese

industry, even in integrated circuits. The
- participants$ ‘in' the MITI-sponsored co- -
* operative’ infegrated <circuits program -
- ‘went back to their own laboratories to
develop the actual commercial 64K ran--

dom' actess memory chips-that” have
been so successful in thé marketplace.
Oki Electric, the fastest growing Japa-
nese producer of 64K chips and the first
Japanese company to test a 256K chip,
'did not even parttcnpate in the MITI

L program

- The Japanese government which, has
“played animportant role in promoting its
* industries’ fortunes through such means

‘as’ protectionist-trade -policies, has not

been a- significant force in commercial
technology‘selection and development.
“The successes of Japan in businesses

~ based on advanced technology are main-

“ly the result of smart, persistent industri- -

al R & D management. Private corpora-
tions in Japan make long-term R & D

commitments to relatively NAITow areas.
They pick a target, such as video record- -

ers, assemble large teams to pursue that
target, and stick with it for as long as is

" necessary to bring a winning product to
market. They do not try to cover the -

R & D waterfront, and they do not back
out if the payoff is. not immediate, They
also practice a technique that I call “‘in-
novation by experiment,””
put a product out.on the market, even in
imperfect and

to improve it. And finally, they are ag-

gressive in acquiring, improving, and im-
plementing technology that they did not
§ develop ;

These strategies do not explain all. of

* " Japan’s success in comimercial technolo-

gy, but they do -indicate ihat the real

" ‘source of that success is Japanese indus-

“try.- Also, -they underscore the lesson
:that we should learn from Japan: that the

- selection of the product technology and

its developiment is best left to the people

intimately familiar with the technologies -
and the markets. Technology selection -

and development should not be managed
_from afar,
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whereby they -

‘sometimes - expensive -
“form, and learn from the customers how.

Creatmg Condltlons for_ Innovatmn

~What role should the U S government -

play with respect to R & D? That role is

“fot to manage teehnology-based com-

mercial innovation but to create the con-

- ditions for such innovation. The govern-.
‘ment should provide an encouraging and

sipportive- environment and infrastruc-

~ ture -within ‘which industries select and
The commercial R & D successes of :
" Japan; as opposed to efforts to develop -

develop commercial technology. -
There .are .many features of such an

environment -that deserve attention: a’

favorable tax climate -exemplified by
R & D tax credits, by extension of those
credits to software, and by fast deprecia-

tion of R & D equipment; modified anti-

trust laws that encourage cooperative o
R & D and limit damagesfor civil viola-

“tions; export control laws and régula-- -

tions that do not disrupt the interchange
of scientific and technical information
that is so vital to the progress-of technol-
ogy; and immigration laws that permit
outstanding foréign scientists to remain
in the ‘United States to do R & D.

 Support for University Research = -

"~ The most important role for govern-

ment in creating the conditions for com-
mercial innovation is to support universi- -

ties in their efforts to generate research
and'provide manpower, The most cricial

issue ‘we face is a lack of skilled man-

power, a shortage of faculty in universi-

.. ties-for traintng that manpower, and’ a
deteriorating research capability in our

great universities because of the short-

“ages of both faculty and modern equip-

ment: for instruction and for research.
‘American industry today simply can-

not get enough of the people it needs in

such fields as microelectronics, -artificial

.intelligence, communications, and com-

puter sciemce. The universities are not
turning out enough R & D people in
these areas, or enough research faculty.
There is little that private companies can

-do about this. We contribute to the sup-

port .of ‘universities, but industry will

- riever be able ta meet more than a small
fraction of university R & D ‘funding
needs. Even after a decade of steadily
increasing industry support for universi-’
ties, industry provides only about 5 per-

cent of total university R & D funding.
Congress is considering additional incen-

tives for industry support of umversltles ’

but the fact remains that the primary
responsibility for. ensuring a- strong,
healthy academic research system and
thereby for providing an adequate supply
of research and skilled people must rest

with the federal government,

There is wide -egreement that the fed-

+ eral government should support the uni-
‘versities, ‘and, in fact, federal basic re-

search obligations to universities and
colleges, measured in constant dollars,

- have grown by more than 25 percent

over the past 3 years. But this is only a

- start in filling the needs. Department of

Defense funding of basic research, for
example, has only in the past 2 years

‘returned to the level, measured in con-

stant dollars, that it was in 1970. The
Defense - Départment has traditionally
played a vital role in supporting basic
university research. A time of rapid ex-
pansion of the defense budget is no t1me
to abandon that tradition. _
Universities have had to compete with
the national laboratories for the Depart-
ment of Energy s research dollars. When
research is funded af a umversuy, not
only does the research get done, but also’
students are trained, facilities’ are up-
graded, faculty and students get more

- support, and thereby better faculty and
“students .are atiracted. Moreover, the
. students that go into industiy help in the
- transition of advanced reséarch into con-

cepts for industrial innovation. When the
same research is funded at a national
laboratory, most of the educattonal lel-

~dends are lost.

Universities should not have to” ¢om-
pete head on with national laboratories
for mission . agency funds. Unless the
national laboratory will do a substantial-
ly better research job, the university

- should get the funds. The same holds for

government funding of research in indus-
try. Those funds that advocates of indus--
trial policy propose to invest in govern-
ment-directed: industrial R'& D would |
normally be much better spent in univer-
sities, unless there is-a special reason
why an industrial laboratory can do it

" much, much better.

I am not proposing that- we simply

-throw money at universities. We need to

be selective. To borrow a phrase from
the industrial policy advocates, the gov-
ernment should stress -the growth of
“sunrise science and technology.” Un-
like the targeting of sunrise industries,
the targeting of sunrise—that is, fast
moving—areas of research can be done.

‘We can identify these technologies, even

if we cannot specify in advance precisely
what products: or industries they will
generate. But we are not doing this as
well as we can and should. In microelec-
tronics, for example, a study by the

‘Thomas Group, a Silicon Valley consult-
- ing firm, concludes that government sup-

port of university microelectronics pro-
grams totaled only about $100 million

- between 1980 and 1982. To put that into
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= tive) from that of 17 with small-cell lung
carcinoma (15 positive) is striking (see
Table 1). Both cancers have common
ancestry, but the former is of compara-
“tively low mahgnancy and the latter 1s

extraordinarily malignant.
5) While patients with carcinoma gen=

erally showed cellular and humoral im-.

muiie responses to carcinoma-associated
“ T antigen, the humoral response was
stimulated preferentially by tubular and
“"early lobular breast carcinomas, which

had T activity comparable to other carci- .

nomas. Significantly, these carcinoma

. types have a favorable prognosis among
breast carcinomas (8, 54).

The Tn/anti-Tn system may comple-

ment the T/anti-T system in elucidating

. aspects of the pathogenesis of carcinoma

“and in early diagnosis. While the. link

between Tn and carcinoma has been

known for.a decade (/0), this system has
‘not been studied in the present context.
Research is complicated by the usually
low concentration of anti-Tn. Tn’s im-
"munodominant structire, GalNAc-a, is
also the doininant part of the blood group
A and Forssman haptens, which may
prevent some anti-Tn immune respons-

‘es: Furthermore, Tn antigen is not readi- :

ly obtainable from healthy tissues (7).
Thete are, however, some highly in-
structive experiments by nature herself
that show not only how unmasked Tn

arises in hematopoietic stem cells, usual-

ly persisting indefinitely without malig-
nant -change; but that Tn, the epigenetic
- sequela of a rare, benign, somatic muta-

_ tion, occasionally precedes and then ac--
- companies leukemia,

chemotherapy induced remission, and
reappears m relapse (66).

o Cohclusion and Prospects’

" The studles described here have re~
“vealed, in a large number of carcinoma
patients, a close link between malignant
transformation and’ early,
changes in common carcinomas:
masked precursor antigens T and Thn,
that allow the patient’s immune system

to qualitatively drﬁ'erentlate carcmoma

from noncarcinoma.
On rare occasmns, demonstrable T
“and Th antigens occur in premalignant

lesions, which may “either remain that :

way permanently or progress to frank
“malignancy. Some tissues with such
" changes are accessible to longitudinal
study and thus aid in determining the
~ decisive point of malignant transforma-
~ tion, This approach may be facilitated by
manipulation of immune responses, as
well as by locating incipient carcinomas

with labeled mono- and potyclonal anti-T

- ficities:

disappears upon -

persisterit .
un- -

and anti-Trreagents {25, 26, 67) [but see
tHe introduction-and (27)]. Our monoclo- |
.nal antibodies to T and Tn were generat-
‘ed by desialylized human O erythro-
cytes. We obtained three relevant speci-

: anti-T, ‘anti-Tn, as well as a
specificity  directed toward a moiety

shared by T and Tn haptené‘ (67).-The .

three types of antibodies reacted strong-
ly and specifically with carcinomas in
immunohistochemical analyses of surgi-

~cal specimens but less well in antlbody

absorption studies (27). -

~ Our recent observation (68) in carcino-
ma patients, but:not healthy persons, of
a significant increase in lymphoeid cell

_cytolytic activity against target cells with

surface-exposed T and Tn antigens sup-

- ports T and Tn’s importance in the ma-

llgnant process—especially since there
was often 'a‘ concomitant decrease in

“natural killer cell activity. The ﬁndmgs

discussed here, although they are in an

‘emerging phase, indicate that-uncovered
T and Tn antigens endow the carcinoma

cells with a multitude of novel functions.

" These functions may be fundamental to

the multistep processes of invasion and
spread of carcinoma, and clearly have a
profound, measurable effect on the tu-
mor bearer’s immune system. T antigeni
is likely to be a powerful probe in early
carcinoma detectxon '
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 computer scientists are more aware. of

the Vpo'tential of the present systems and
are willing to put more effort into using -

them, while pure scientists, for whom
the compiter is another tool, have a
lower level of pain. If this is the case, it

may be only a ‘matter of time before -

everybody operates in ‘the same mode.
However, one can’ make the following
 observation: scientists, eithef in the lab-
oratory of in computing, have shown

that they wﬂl push their systems’ or tools

to the limit in order to get to theresults.
In computmg they are willing to learn to
. program in machine - language if that
gives the performance they need for a

specific problem.” We - are now “seeing’

" physicists developing ‘and bmldmg their
own special-purpose calculating  ma:
* chines at a great cost in time and effort.
In the laboratory it is common for scien-

tists " to take commercial instruments -

apaft and rebuild them to improve per-

Protectton of Plant Varletles and

formance again at a great cost in.time

and effort.
In our laboratories, pure and applled

scientists have access to the same facili-

ties, but ‘their patterns of collaboration
are very different. It may well be that we

are dealing here with subtle but strong.
cultural factors. It is easy to develop’

theories of why this is so," but it is
difficult to decide one way or the other.

This is a fascinating and important sub- -

Jject but more work, and perhaps more:
experience, is required to understand the
reasons. Similar questions arise in con-

nection  with ~other fields that have -

proved intractable; For example, will

education, . that - cnide process in the”
classroom that has withstood every tech-.
nical assault for the past 2000 or 3000.

years, finally crumble before the impact
of electronic progress? Some people
think" so and have projected that the
interaction of computers with instruction

" others:.

will do it, but still we do not know. Will
the availability of terminals in the home,
the ‘ability to'program at home, and the
ability to interact with others over wires,
over glass, or possibly through satellites
fundamentally change the working pat-
terns of people? That is certainly possi-
ble; and again we do not know. Our
inability to understand and predict the
qualitative effects of computer technolo-
gy is great. But even the straight-line
projection, from what we have experi-
enced to what we can reasonably expect
to be the lmpact on SCIence is 1mpres-
sive. '
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Trademarks are used to dtstmgulsh
one s goods from those manufactured by
“They. indicate the source of

- goods. The mark can be a word, symbol,

Parts as Intellectual Property

The coming of age of the blologmal )

sciences has raised new questions about
the protection of technology under the
intellectual property laws. Intellectual

property, as opposed to tangible proper- "

ty such as real estate or personal proper-
ty, includes subject matter that is pro-
tected by patents, trademarks, copy-
rights, trade secrets, and more recently,
‘patent-like plant variety protection for
varieties reproduced by seed. The pro-
tection of intellectial property is not a

"new concept since its availab_ility canbe- -
traced back to Greece as early as 200

B.C. ({}. However, because the rewards
for intellectual property have been high,
the requirements for obtaining it have
“also been quite high. It is the question of
. what must be given in exchange for

_patent protection, together with the

question of what scope should be given

to such protection, that creates many

problems in patent law, Nowhere is this -

more evident than in the protection of
plant varieties and their parts. -

8

Sldney B Wllhams Jr

 The importance of protecting plant va-
rieties is evidenced by the number of

" countries that have passed plant breed-

ers’ rights legisiation and by the forma-
tion of the International Union for the
Protection of Plant Varieties (UPOV)
(2). UPOV administers the treaty that,
among other things, requires member
states to provide the same rights to plant

- breeders of other member states as it

provides its own nationals.

Protecting Intellectual Property

Intellectual property is protected in
two primary ways. The first is by statu-

tory grants such as patents, trademarks, -

and copyrights. The second is by main-
taining the subject matter a trade secret.
Unlike patents, trademarks, and copy-

‘rights, which are mandated by federal

statutory ‘law, trade secret rights arise
primarily from state court dec1s:ons or
laws

. name, device, or combination thereof.

Examples include the Xerox, Coca-Cola

“and Kodak brands.

Copyrights protect the manner of
expression but not the ideas embodted in
the “expression. Examples ‘are books,

_‘music, operas, maps. A copyright can
~ only prevent ‘others from copying the

mode of expressron Independent cre-.

ation is not an mfnngement of the copy- .

rlghl

Utility (general) patents exclude oth- -
ers from making, using, or.selling the
invention and actually protect the em-
bodied idea. They do not necessarily
mean that the patentee can use his inven-
tion because it could be dominated by
another patent. To be patentable the
invention must be useful, novel, and
unobvious (unobvicusness requires a

_step that is not merely a téechnique within
.the scope of a person w1th ordmary Sl(llls
in the art).

Plant patents provrde protectlon for
plant varieties that are réproduced asex-

“ually (by budding, grafting, tissue cul-

ture, and so on). Uncuitivated and tuber- -

propagated plants (such as Irish potatoes
and Jerusalem artlchokes) are excluded
from protection.

Plant variety protectton pr0v1des pat-
ent-like protection for plant var1et1es re- -

Sldney B. W1lhams, Jr., is associate patent coun-
sel and manager, domesuc patents, ’E‘he Upjohn

. Company, Kalamazoo, Michigan 49001.
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‘produced by seed. Fungi, bacteria, and -

first-generdtion hybrids _are excluded
from protection. _ : :

“Trade secret law protects’ agamst un-
authorlzed appropriation or disclosure of
the proprletary information.

- The ‘systems for granting mtellectual _

property tights vary.” The two broad
classes are registration and examination
. systems. Protection under a registration
* system is easier to obtain because usual-
ly the only requirement is that of either
novelty ‘or originality. Novelty requires
that the subject matter be different from

existing subject matter that is known. .

" The extent of the difference is irrelevant.
Originality means that the applicant cre-
ated the subject matter. In other words,
the subject matter was not copied. Ex-
amples of registration systems are the
U.S. copyright, trademark, and plant
variety protection schemes,

Protection under an examination sys-

‘tem is more difficult to obtain because |

there is generally a requirement for un-
obviousness-or an “‘invéntive step’'as it
is' referred to in somé foreign patent
laws. Unobviousness Tequires a 'step .or
result that is"beyond that expected of a

person with ordinary-skills and knowl- -
edge in the field of the invention for

which protection is being sought. Exam-
‘ples of examination systems are the pat-
ent systems of the United States, United
-Kingdom, Federal Republic of Germany,
the Netherlands, and Japan. Patents ob-
tained under examination systéms gener-
‘ally provide a broader range of protec-
-tion than those obtained under registra-
thIl systems, - ‘

" 'Thé claims of an invention deﬁne what
‘is protected.- The claims can be analo-
gized to a real estate deed. Instead of
using distances and landmarks the claims
contain works that outline the bound-

. aries of the invention claimed, For exam-

‘ple, Fig. 1 shows the boundaries of a
*"claim to a group of chemical compounds.
“The boundaries surround any use of the
" compounds and any method of making

- them. Therefore, if someone else either

discovers a riew use of the compounds or
a new method of making them, he will
lave to cross the boundary to compotind

A to practice the new use or method. .

Crossing the boundary without the own-

€r's permission is a trespass or, in intel-

lectual property terms, an inifringement.

Prote‘cting Plant
) Verieties and Their Parts.

" Plant varieties. It is establishedthat_'
plant varieties that are reproduced asex-
- ually can be protected under the Plant

6 JULY 1934

Patent Law ; he Townsend-Purnell Act

of 1930 3 It 1s ‘also clear that plant
varieties that are reproduced by seed are
protectable under the Plant Variety Pro-
tection Act of 1970 (4). It is not so clear,
however, whether asexually or sexually

‘reproducible plant varieties can be pro-
-técted under the general patent. statute,

Even though patents issued under the
general patent law (5} have covered ma-
terial containing living matter, the gener-
al patent law has most ofterr been applied

procedure used to interpret laws. One of
its objectives is to detérmine which law
among several laws dealing with the
same subject matier is applicable when

" the laws conflict. Although such an anai-

ysis is beyond the scope of this article
(7), it is clear that some thought will have
to be given to whether. or not there

* should be different treatment of food

crop varieties as opposed to nonfood
crop plant varieties. For example, the
Plant Variety. Protection Act contains

Summary In view of the Supreme Court dec:s;on in Chakrabany V. Dramand
Commissioner of Patents and Trademarks, it is possible that plant varieties can be
protected under three different U.S. statutes: the Plant Variety Protection Act, the
Plant Patent Law, and the General Patent Law. The Plant. Variety Protection Act
protects varieties that are reproduced by seed, whereas the Plant Patent Law protects
varieties reproduced asexually. Varieties, irrespective of how they are reproduced
could be patentable under the General Patent Statute. It is not clear whether parts of
plants can be protected by grants under the Plant Patent Law or Plant Variety
Protection Act and it is possible that they will be best protected under the General
Patent Statute and by maintaining them as trade secrets. Only time will show whether
the existing statutes are sufficient to provide both guidance and adequate protection
or whether changes inthe law WI|| be required.

to inanimate subject hnatter. Asa n’iat_ter
of fact, a great body of technology in
which living material was utilized to pro-

duce chemicals provided the fertilizer for

the production of steroids and antibiot-
ics. However, a great deal of controver-

" sy arose when aitempts -were made to
_claim living organisms per se. Part of this

controversy culminated in the case of
Chakrabarty v. Diamond, Commissioner
of Patents and Trademarks (6), in which

the U.S. Supreme Court held that the

fact that the claimed invention encom-

-passed 'livir_lg matter did not preclude

general patent protection, Specifically
the Court held that the important fact in
determining whether or not subject mat-
ter is patentable subject matter is-wheth-
er or not there has been human interven-

tion. ‘Chakrabarty involved claims to

certain human-modified microorganisms
that were capable of “eating’” oil. The
case did not change the criteria of patent-

ability (usefulriess, novelty, and unob-
viousness). The Court specifically ruled
. on what was patentable subject matter,
In other words, before the criteria of

usefulness, novelty, and unobviousness
can be applied to an invention it must

-first meet the criteria of being patentable
-subject matter.

Answering the question of whether the

-general patent statute can be used to
--protect plart varieties that are also pro-

tectable under the _Plant-Patent _Law_ or
the Plant Variety Protection Act reguires

‘a considerable amount of statutory con-

struction. Statutory construction. is a

express prowsnons for research (experl- i
mental use) and. crop exempuons,
whe_r_eas the general patent statute con-
tains no such provision. Since the Plant
Variety Protection Act was an attempt to
correct. the inequity of there being no
patent-like protection for seed-repro-
duced plant varieties and since many of
the varieties reproduced by seed are

~ food crops, did Congress, by proyldlng

expressly for a research and crop exemp-
tion, articulate a different policy for food
crop varieties than other plant varieties?

Plant parts. Plant patent and plant .
variety protection laws provide for the
protection of plant varieties, that is,
whole plants. But how do we protect
their parts? This question has to be ana-
lyzed from two perspectives. First, if -
protection of the whole plant is obtained,
are parts of the plant also protected?
Second, is it possible to protect parts of
plants - wnthout protecting the whole
plant" .

- The quesnon of whether protection of
plant parts is obtained when a plant

‘patent is granted has received some at-
.tention, especially in the area of cut

flowers. The problem with cut flowers is

-that a plant can be purchase_d in the
. United States and taken to a country
.where there is no plant vanety protec-
‘tion, the variety is then reproduced and

the flowers are cut and imported back
into the Umted States. The question here
is whether it is an infringement -of the
plant patent to so sell the lmport under
section 337a One v1ew is that a p]ant
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ute, it is probable that the. disclosure '

requirements can be met by depositing

seeds or other reproductlve matenal for

those varieties. "

The Plant Varzety Protection Act: Tt is

- already a requirement of the Plant Varie-

ty Protection Act that a sample consist-

ing of 2500 seeds of the variety ‘to 'be
protected be deposited at the National
Seed Laboratory at Fort Collins, Colo-

rado. However, many questions linger

with respect to' depositing microorga-
nisms or seeds. If the seed or microor-
ganism mutates, are the requirements of
reproducibility met? Is the mutant itsetf
protected? Does the claimed’ process in-
clude use of the mutant" '

To be protectable under the Plant Va-

- ‘riety Protection Act-a variety must be

“critérion of distinctness (15). The degree'

novel (13) and the right to_the variety
must not be precluded by the activities
set forth in the section that defines the

right to plant variety protection (/4). A

variety is novel under the Act if it is
distinct, uniform, and stable. If a variety
differs from all prior art varieties by one
or more motphological, physiological, or
othet characteristic then it meets the

to ‘which a characteristic must differ to
be distinct has not been ‘addressed by
either the Plant Varlety Protection Office
(PVPO) or the courts. This question has
been raised by the International Union

. for the Protection of New Varicties of

Plants (UPOV) under the categonzatlon
of minimum distance.

A varlety is uniform if its charactens—
tics can be described and predicted and if

" they are commercially acceptable «6).

In the case of {n re Waller (17), PVPO

had to consider an applicatior in which

the question ‘of uniformity was involved.

In reversing a denial of protection on the

grounds of lack of uniformity, the secre-

tary of agriculture held that PVPQ could
not deny protection for a dahlia solely on

‘the ground that it did not have a uniform

flower color *!if the variations in flower
color are .describable, predictable “and

_commercially acceptable™ (I7, p. 7).

:The requirements of stability (18) are

. met if the variety’s main and distinctive
" characteristics remain unchanged when

it'is reproduced by seed, While the defi-

‘nition of stability has not been specifical-

ly addressed by either PVPQ or the
courts, it has been addressed 1mphc1tly
by PVPO because the demal of the appli-
cation by PVPO in the Waller cases was

on the ground that it did not meet the -

requlrement of uniformity and stability
(16).

Difference between food and nonfood
crops Both the Plant Patent Law and the

6JULY 1984

Compositions
containing
compound A

Process for
making . .
.| compound A

Method of
" uging .
compound - A

New form Process for manufacturing
ot © “wherein compound A.
compound A is used .

- Glaim ta compound A

Generic claam cavering compounds ‘A to z

Flg 1. Boundanes ofaclaimtoa hypothetlcal

group of chemical compounds. Compositions.

containiig compound A include combination
products having more than one ingredient.

protection for food and nonfood crops.
However, except for fruits “and nuts,
most nonfood crops have been protected
under the Plant Patent Law, whereas
most food crops have been protected
under the Plant Variety Protection Act.

This is probably more historical than by '

design. The flower nursery industry,
whose primary concern is with ornamen-
tal varieties, was a strong proponent of

“the Plant Patent Law, whereas passage

of the Plant Variety Protection Act was
strongly supported by the seed industry.
As pointed out above, when the Plant

Patent Law was enacted it was félt that

the only way to reproduce varieties true
to form was by asexual reproduction.

Most ornamental plants (roses chirysan-

themums, and so forth) are reproduced

_ asexually. They form the bulk of those

plants covered by ‘plant patents. Since
most food crops are reproduced by seed,
they cannot be protected by plant pat-

ents unless they are subsequently repro--

duced asexually. Because the technoio-
gy has not yet developed to the point that
most seed-produced crops can be pro-

duced more efficiently by asexual répro-

duction, food crops will probably contin-
ue 10 be protected under the Plant Varie-
ty Protection Act except when it is ad-

‘vantageous to attempt to do so under the

general patent statute. :
Protection of plant vanetles under the
general patent’ statute ‘will ‘raise -some
questions. One of the first is the question
of experimental (research) use. Under
the general patent statute there is no

“express provision for experimental use;

However, a very narrow exception has
evolved from case law. This -exception:
-excuses what would normally be consid-

ered infringing acts on the grounds that
the acts were committed to satisfy scien-

tific or philosophical curiosity. Acts

have also been excused as being ¢xperi-
mental on the grounds that they are

considered to cause so little damage to

the owrier of the patent as to be meaning-
less. The Plant Variety ‘Protection Act
pravides an express provision for a “‘re

search use exception to infringemeént
{19). Therefore, conflict could arise if a

" general patentee would attempt to pre-

vent others from conducting research
experiments with a protected variety. A

" guestion giving rise to the conflict is *
- whether Congress expressed a public
" policy against suing researchers for in-

fringement under the Plant Variety Pro-
tection “Act that would override any

" . rights under the general patent statute.

.Another exemption that .could create

. R . .. problems for the ‘general patentee is the
Plant Variety Protection Act provide

Farmers’. Crop Exemption (20). This ex- '
emption gives a farmer who purchases a

" protected variety the right to use the

variety to reproduce seed for production
or use on his farm or to sell seed repro-
duced from the purchased seed. The
right of a farmer to do this would appear
to conflict with the provision under the
General Patent Law. under which the
purchaser of a patented item can repair it:
but cannot reconstruct it. Also, at least
one court has held that the Farmers’
Crop Exemption does not entitie a farm-
er to promote or advertise the protected \
variety for sale (21). -
Another difference ‘between the Gen-
eral Patent Law and the Plant Variety
Protection Act is that the formeér pro- -
vides for compillso_ry licenses and the
latter does not.- Under the compuisory
license provision the secretary of agri-

" culture can ‘permit others to produce a

protected variety if he finds that to do so
will be in the national interest. This
difference, however, may be one of form |

" rather than substance since the U.S. '
" government (or a court when there has

been an antitrust violation) can, underits
powers of eminent domain, authorize
others to use the patentee’s invention.
The patentee then has a remedy against
the government in the U.S. Court of
Claims (22).

‘Breadth of Protection '

Two of the most interesting questions

-concerning the protection of plant varie-

ties are (i) how different will the new
variety have to be from the closest old
variety in the prior art to obtain protec-
tion and (ii) how different will a variety
have to be from a protected vanety with-
out infringing that variety? .-

The Plant Variety Protection Act.
Many people in the seed industry con-
tend that once a’ difference has been

‘identified between a ‘new variety ‘and

21



.

that the subject matter as a whole would have

been obvious at the time the invention was made

-to a person having ordinary skill in the art to

which said subject matter pertains. Patentability

~ shall .not-be negatived by the manner in which
the invention was made.” )
6. Chakrabarty'v. Diamond, 206 US Patr. 0. 193
- {U.S. Supreme Court, 1980). .
7. A. Diepenbrock, C. Neagley, D. Jeﬁ'rey. Am.
ﬁtg Lai Assoc, Sel: Leg. Pap..1 (No. 2); 81
: 83),
8. American Patent Law Association Plant Vanety
Protection Committee- Annual Report (1981). -

' RESEARCH ARTICLE

A Deep 6-Centimeter

' sought to be patemed and the prior art are such )

8. Cdde.
.§. Code, sect. 271.-

U5, Code, sect, 2541,

eArgoudeIw 168 U.S. Pat. Q. 99(Court of
£

n Waller {U.S. Secretary of Agnculture
- decision, 14 July 1981).

.7
Inr
Customs and Patent Appeals).
13, 7 U.8. Code, sect. 2401(a).
14. 7 U.8. Code, sect. 2402,
15,7 U.5. Code, sect. 2401(a)(1}.
16, 7 U.5. Code, sect. 2401(a)(2).
L dnore
dec

. 7.U.8. Code, sect. 2401(a}3).
19, 7 U.S. Code, sect. 2544,
20, 7 U8, Code sect 2543,

Radio S_o_il'rce' Survey '

E. B. Fomalont, K. I. Kellermann

The shortest wavelength at which ex-
tensive radio source surveys have been
- made is 6 cm. At this wavelength sur-
veys by the National Radio Astronomy
‘Observatory (NRAQ) and Max-Planck-
Institut (MPI) have covered most of the

northern sky down to a limiting flux

 density of 600 millijanskys (mJy), while
the various Parkes surveys provide com-
plete samples of sources down'to 1 Jy

({). Over limited regions of the sky other
single-dish surveys made at NRAQ and"

MPI are complete to 35 mJy (2), 20 mly
(3), 15 mly (), and 14 mly (5), Synthesis
-surveys covering even smaller regions

have reached levels of 4.5 mly at Wes-
terbork (6) and 0.5 mJy at the Very

- Large’ Array (VLA) (7). We have used
the VLA .to extend the surveys to
sources that are as faint as 60 wJy at 6
cm, or about [0 times weaker than
levels reached with other instruments at

any .wavelength. Source catalogs con- -

structed from these surveys provide the

basis for further studies in the radio -

region and in other parts of the spec-

trum. Further mvestlgatlon is in progress -

on the nature of - these weak radio

sources, their spatial distribution and
luminosity function, and how thése prop- -

erties change with cosmological epoch.’

Counts of radlo sources made at centr-‘

3. V. Wall, D. Weistrop

‘meter wavelengths are ‘of pamcular in-
‘terest since, for the stronger SOurces

selected at this’ wavelength, flat-spec-
trum compact sources and steep-spec-
trum extended sources (which dominate

92, 38 U.5. Codé, séct. 1498,

21. Delta and Pine Land Co. v. Peoples Gin Co..
?ggjfed Rep. 2nd ser, (Frfth ircuit Court,

73. U.S. House: of Representatives, House Rep,
No. 129 (7ist Congress, Second Session, 10
. April 1930; U.8. Senate, Senate Rep. No. 315
(7[5t Congress. Second Sessmn 3 April 1930).
24. vaer Tank & Mfg. Co. v, Linde Air Products
) 0)339 U.s. .Rep 605 (U.S. Supreme Court,
- 195
25, Ex parte Jackson, 217 U.S. Pat. Q. 204 (Patenl
and Trademark Office Board of Appeals, 1982)
26. Regnum Veg. 22 30 (1961).

" sources (5, 8, 9). However, the extended
“'Euclidean plateau at 6 cm differs dramat- ~ -
“ically from the long-wavelength count,
.. 'which is characterized by a steep rise for
o strong sources (the brightest 1000 or so)
T followed by a rapid decrease in the den-
- ity of the weaker sources.

‘In this article we report on observa-

' tions of very weak radio sources at 6 cm,

and we discuss the angular size, spectra,
and optical identification of these weak _

SOI.I['CCS

" Observations and Reductions

'In order to investigate the number
density of very faint radio sources, we
have mapped a small area of sky, using

the VLA to detect all sources with a flux

Abstract, The Very Large Array has been used 10 survey a small region of sky at a
wavelength of 6 centimeters down to a completeness level of 60 microjanskys—~about
100 times weaker than the faintest radio soutces that have been detected with other
instruments. The observed source count at flux densities below 100 millijanskys

_converges in a manner similar to the lower frequency counts, although there is some
_evidence for an excess of sources weaker than 100 microjanskys. The sources in the
- survey are preferentially identified with faint galaxies.

“the long-wavelength counts) are present

in roughly equal numbers (5, 8-10). Pre-
vious surveys made at 6 cm for relatively

bright sources show that for § > 100

‘mJy (approximately the 20,000 brightest
‘sources in the sky) the counts are closely

represented by the “Buclidean’ law

110(5) =90 §723 ()

: where no(S) is the number of. sources'

with flux density § per unit flux dénsity
interval.

Between 10 and 10() rnJy the 6-cm=

counts’ begm to decrease in a manner

‘qualitatively similar to the long-wave-
'length-'-c'ounts of the steep-spectrum

- EB. Fomalont isa system smennst atthe Nattonal Radio Astrofiomy Observatory, Socorro, New Mexico
87801. K. I. Kellermann -is a senior scientist at the National Radio Astronomy Observatory, Green Bank,
West Virginia 24944, J. V. Wall is head of Astrophysics and Astrometry Division at the Royal Greenwich
Observatory, Herstmonceiux Castle, Hailsham, East Sussex BN27 1RP, United Kingdom. D. Weistrop is a
scientist at the Laboratory for Astronomy and Solar Physics, NASA-Goddard Space Flight Center,
Greenbelt Maryland 20771, and‘is a vrsltmg astronomer at Kitt Peak National Observatory.
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density greater than 60 uJy. These new

observations include the weakest radio -
sources yet cataloged and reach a source
density of 6 X 10° sources per steradian.

-Supplemental information concerning
“this sample of sources was obtained

through (i) VLA observations at 20 cm to

"determine the spectral index of the

sources and (ii) optical observations with
the 4-m telescope at Kitt Peak National
Observatory (KPNO) 10 aid in the 1dent1-

- fication of the sources.

The 6-cm observations were made in

_the D configuration of the VLA to syn-

thesize a 700-m-diameter antenna on
a field centered at right ascension
(e} = 00"15™24% and declination (3) =
15°33'00" (epoch 1950.0). The resolution
is about 18 arc sec and no emission wiil
be missing for sources less than 120 arc
sec in size. The general area of the field
C 23
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was not selected at random but was
chosen for the foilowing reasons. In or- '

available scheduled time in-the D config- % CITEUT T
uration, the right ascension of the field no I “00h14m25§84"_ 15°19'007
“had to lie near 1. Several deep optical |3 T 00 15 24.00 151900
plates were available for the chosenfield 13 - . 0013 27.63 15 33 00
(selected area 68.1). A high-resolution x- - 14 00 14 25.84" 153300
ray map. from the Einstéin satellite cov- gg ‘ gg }g %;ég : }'55 33 88
ered most of the area near .the field. " §7 00 14 25.84 1547 00
Finally, observations at Westerbork at I8 ~. 00 15 24.00 1547 00

. 20 ¢cm showed that there 'were no bright ﬁ‘o . "gg :§ gi-gg ig g} gg
sources near the field whlch would inter- 00 15 24.00 1513 00

fere with the VLA hlgh-sensmwty radio

survey (11). The pecific Tocation.of the _
Deep Field was random within _t_he area ;. ] : _
vide better statistics for the source count’

constrained by these criteria. These se-
lection biases should not aﬁeet the statis-
tics of the present survey. '
The observing program was also de-
signed to measure the fluctuations of the .
cosmic background radiation as. well as
~ thénumber density of weak sources. The
results on the background fluctuations
are given by Fomalont er al. (I2). The
observations consisted of four 12-hour
periods on 27, 28, and 29 September and-
"2 October 1981 to give a total integration
time of about 40 hours on one field. All
observations were made at elevations
greater thaiz 14° above the horizon. The.
diameter of the field was limited by the
primary beam: size of the 25-m antennas:
8.9 arc min full width at half-maximum
and 17.1 arc min full width to the first
nulls. Both the phase tracking, (fringe-
stopping} and antenna pointing were lo-
cated at the field center position. In
addition, we observed ten other fields
surrounding the Deep Field for about 40
minutes integration each in order to pro-

Deep field

Table 1. Field centers.
Posmon (epoch 1950, 0)

level above 350 pJy. We refer to these as

* - the Intermediate Fields; the locations of

Jhe fields are given in Table 1.

“The observations- were made at night.

to avoid interference from the sun in the
sidelobes of the antennas. The system

_noise temperature was 60 K: in both left-
and right-circular polarization channels,

each with a bandwidth of 50 MHz. The
antenna pointing was accurate to 0.3 arc
min and the delay was tracked to better
than 1.5 nsec. All data in which one

antenna shadowed another were exclud-

ed from the analysis. The instrumental
and atmospheric gain and phase fluctua-
tions Wwere monitored by observing the
nearby calibrator source 0007 + 171 for
2 minutes at 30-minute intervals. The
assumed position for the calibrator is

a'= 00"07™59:383, 5 = 17°07"37"50 (ep-

och 1950.0). An observatron of 3C48,

_ with an assumed flux density of 5.36 Jy

at 4.9 GHz, was used to determine the
flux density scale of the observations. It

— Fig. 1. Contour map
: " of the Deep Field at 6

15940

- ¢m. - Contour levels.
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- are labeled with their
catalog numbers. The
cross shows the po-
the

ter - and
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beam response has
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nd S two
dashed circles show:
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/ beam. Sources 1, 13,
£ 15, and 16 lie outside.,
 tion -for- the primary, .

_been applied to the

should not be m error by more than 3
percent

Radio maps were rnade by followmg
standard Fourier inversion techniques .~

and the clean algorithm was used to
‘remove the effects of the sidelobes in the

8y nthesrzed beam pattern, The data were
. mapped so that each 20-second. sample
of the visibility data at each bas_elm_e was

given equal weight (so-called ‘natural

weighting) to produce the optimum sig-
“nal-to-noise ratio for a point source. The

area of the cleaned synthesized region
was 25.6 arc min square (256 by 256 map

with a pixel separation of & arc sec), "

which extends beyond the null of the.
primary beam pattern of the 25-m anten-

. nas. The resolution of the map was 18

arc sec. For each of the 4 days of obser-
vations radio maps of the field were
made separately in the right- and lefi-

' circular polarizations. These maps were

compared- 1o judge the reliability and
sensitivity of the observations. The total
intensity map was made by averaging the
eight maps {4 days times two polanza—
tions).

The sensitivity parameters of the ob-
servations are given in Table 2. The

detection level was 60 wly for a point -

source. Over most of the field of view

the root-mean square (rms) nois¢ was 11..

wJy; however, the noise level increased

up to 18 wJy within the inner 5 percent of

the field. The increased noise near the’

field center was caused by low-level cor- ~
_related signals between the antennas;

details are given by Fomalont ez al. (12).
Seven percent of the data were edited in

"order to decrease the -effect of these

signals. For the Intermediate Fields thé © -

detection level of 350 wly was about 4 5
"times the rms noise. level,- ‘

- The 20-cm VLA observauons were'
obtained in February 1983 in the C con-

‘figuration, which nearly matched the res-
olution of the 6-cm observations. Seven. -

hours were integrated on the Deep Field,
and four other surrounding fields were
each observed for 25 minutes in order to

overlap all of the intermediate 6cm =
fields. Table 2 also contains the sensitiv-

ity parameters for these observations.
The data were used to obtain’ estimates

of the flux density at 20 cm for the |

sourcés found in the 6-cm observations;
hence no detection limit is applicable.

‘These data were reduced and processedi .

in a manner similar to the 6-cm data.
~ Optical observatlons with the pnme

“focus RCA/CCD camera on the 4-m .
Mayall telescope, at KPNO were made
‘on two nights.in November 1982 Eight = -

CCD frames; each 3 by 5.arc min in area,

- were needed to cover all the sources in-
'the Deep Field, No observatrons were

SCIENCE VOL. 225 o



prior art varieties, the question of how
much difference or the type of difference.

cannot be looked into by PVPO. In other
words, if there is any difference, plant
variety protection must be granted. Al-

though there is support in the seed indus-
_in the patent, 35 [/.S. Code, section 112,
was not met since. the genus encom-

try for such a position, the time will

come when PVPO and the courts will
have to determine what constltutes a -

difference.

The Plant Patenr Law: There are sug-

gestions in the legislative history of the
Plant Patent Law (23} that the impor-
tance of the distinction between the new
variety and prior art varieties cannot be
considered by the U.S. Patent and
Trademark Office in its determination of:

whether a new plant is distinct. In other - - .

words, -if there is any difference it is

sufficient - to meet the. requ1rement of :

distinctiveness,

The General Patent Law The general ‘

patent statute provides a situation differ-
ent from that of the Plant-Variety Protec-
tion -Act since a variety, to be protect-
able .under the general patent statute,
will have to meet the additional require-

ment of unobviousness. The requirement .

of unobviousness inherently involves the
question of how large a difference must
exist for a variety to be unobvious in
view of prior art varieties. It also differs
from the Plant Patent Law in that it
provides for- muttiple claims.

The requiremesit of difference between
varieties for which protection is being
applied and prior art varieties is being
considered by UPOV under the concept
of minimum distance. between. varieties.
At a meeting sponsored by UPOV in
Geneva, Switzerland, . in. November
1983, the quesnon of minimum distance
was discussed.

The breadth of protection prowded by
the patent or certificate is very important
in an infringement suit, For example, the
patent or certificate holder must show
that the accused variety infringes- the
patent or certificate. One -approach
would be to have the breadth of protec-
tion tied to the ease .of securing the
protection. For example, if there is no
requirement for minimum distance to

obtain protection (which is the case.un-

der most registration systems) then there
should be no doctrine of equivalents,
The doctrine of equivalents is a pringiple
of patent law that holds that a patent may
be infringed even though the alieged in-
fringing matter is not an.eXxact duplicate

of that claimed in the patent if it does the-

. same thing in substantially the:same way’
(24). This is a well-known principle in

patent law, but it remains to be seen.
_ whether it will be applied in plant variety

22

protection lawsuits or lawsuits-under the

“general patent statute in which protec-

tion of plant varieties is sought.

In the case of Ex parte Jackson (25) it

was held that even though three microor-
ganism specres of a genus were disclosed

passed species other than those specifi-
cally exemplified. This raises the ques-

-tion of whether or not it would be possi- .
ble to obtain generic-coverage for similar -

plant varieties of a species under the
general patent statute. Specifically, how
many species will have to be disclosed to

. support the genus?

Plant V'ar_ieti Denominations _

No- discus_éio_n of patent-like protec-
tion would be complete without mention

of plant variety denominations (names). .

One requirement of protection under the

plant breeders’ rights laws of most coun-
tries and UPOQV is that the variety for’
which protection is sought must be given.
a varietal name. The varietal name.of a

variety is simiiar to the generic name of a
chemical compound. It is not a brand
name or a frademark, The varietal name

" is important because it identifies the new

variety by name and ‘it establishes a

name for the variety that is separate and
distinct from any trademark that may be -

associated with the variety. In most

countries it is not possible to register .
varietal names as trademarks because a _
. varjety could first be protected under

plant variety protection laws and then

protected perpetually under trademark

laws.

Under" the UPOV Convention the:

same varietal name cannot be given to
varieties of the same species or a *’close-
ly related species.”’ The latter phrase has
elicited  considerable debate between
UPOV member states and has resulted in

the drafting of guidelines on varietal de- -
nominations. It is probable that there

will be continued discussion of the draft

guldelmes before a ﬁnal version.is adopt- _

ed.

The Plant Varrety Protectnon Act re-
quires the assignment of a varietal name
to the variety for which protection is
being . sought. However, there was no

réquirement in the Plant Patent Law.

until the United- States .joined UPOV,
The Patent and Trademark Office estab-
lished guidelines for varietal names for

varieties claimed in plant patent applica-

tions. The guidelines.are based. on the

Internanonal Code. of. Nomenclature'

(26)

: Conclus_ion.

Because more and more pnvate re-‘
search funds are being poured into the =
development of plant varieties, stable'
and definitive protectlon for these varie-

ties.and parts thereof is very tmportant

It remains to be seen whether adequate
. protection is available within the frame- -
- work of the existing patent statutes.or

whether new legislation Will__b__e required.

Rei‘erences and Notes

Fl‘umkm, J. Pat. Off. Soc. 27, 143 (1945).
. International Convention for the Protection of
"New Varieties of Plants (2 December 1961; last

amended 23 October 1978). There are 17 signa- -
‘tories to the treaty, including the United States,

which became a member in 1980,

'3, 35 U.§. Gode, sect. 161 (patents for plants) (last.

amended 1952), states

- “Whoever invénts or discovers and asexually
reproduces: any. distingt and new variety of
plant, including cultivated sports, mutants, hy-
brids, and newly. found seedlings, other than a
tuber propagated plant or a plant found in an
uncultivated state, may obtain a patent therefor,
subject to the conditions and requirements of
tﬁ];o )(Amended September 3, 1554, 68 Stat

- The provisions of this tltle relatmg to paten:s_

for inventions shall apply to patents for plants,
except as otherwise provided.”

7 U,8. Code, sect. 2321,

A

states

-~ “Whoever mvents or dlscovers any new and

useful process, machine, manufacture, or com-

position of matter, or any new useful improve- -

ment theréof, may obtain a patent therefor,
SL'lb_]ECt to the conditions and requlrements Df
this title."*- -

Section 102 (Cﬂndltlons for patentab:hty. novel-

.ty and loss of right to patent) states

“A person shall be entltled to a pétent un-'

less— -
@) the mvennon was known or used by oth-

ers in this country, or patented or described ina’
Ermted publication in this or a foreign country,.

efore the invention thereof by the apphcant for
patent, or’ :
.(b) the invention was patented or, descnbed in
a pnnted publication in this or a foreign country
orin public-use or on sale in this country, more
* than one year prior to the date of the application
. for patent in the United States, or
-*{c} he'has abandoned the invention, or
(d) the invention was first patented or caused
“to be patented, or was the subject ‘of an inven-
tor’s certificate,® by -the ‘applicant’;or his legal
representallves or ass;gnees ina forelgn Country
prior to the date of the application for patent in

. this country .on: an application for- patent or

inventor's certificate filed more than twelve
months before the filing of the application in the
United States, or

(e) the invention was described in'a patent.

granted on an application for patent: by another

_filed in the United States before the invention.

theréof by thé. applicant for patent, or on an

international application: by. another who has

fulfilled the requirements of paragraphs (1), (2},
“and (4) of section 371{¢c) of this title before the

invention thereof by the applicant for-pafent, or -

L35 U8, Code sect 101 (mventlons patentable)

(f) he did not himself invent the subject mat- -

- ter sought to be patented, or

(g)-before- the applicant’s invention . thereof )
the invention was made in ‘this country by

another who had not abandoned, suppressed, or
concealed: it. In determining priority of inven-
tion there shall be considered not ooly the

respective dates of conception and reduction to :

. practice of the invention, but also the reasonable
diligence of one who was first to conceive and
last to reduce to pract:ce, from a time prior 1o
conception by the other.”

Section 103 (conditions for patemablhty, nonob—=
- vious subject matter) states

_ “A patent may not be obtained though the

invention is not identically disclosed or de-

scribed as set forth in section 102 of this title, if

_the. differences  between .the - subject - matter '
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patent does provide such protection.
This view is not held universally, howev-

er, and some feel that legislation should
be introduced to make it clear that plant
parts are protected by plant patents and
that their importation into'the country
would- constltute 1nfnngement of the
.-plant patent {8).- B

Other commentators suggest that pro-

tection against the importation of cut

flowers obtained from a protected varie-

ty is available in the International Trade
Commission (ITC) under section 1337(a)
of -the Tariff Act (9). This act affords a
remedy against an importer who com-
mits -an unfair trade practice that injures

an industry in the United States. The .

Tartf_f Act specifically provides that in-
fringement of a patent can constitute an
unfair trade practice. Section 1337(b) of

the Act is applicable because under the -

General Tariff Act the infringing acts
must fall within the infringement provi-
sions of the U.8. patent laws (/7). How-

ever, section 1337(b) makes it an in--

fringement to utilize a patented U.S.

process in a foreign country for the pur-

pose of producing an article or a good
_ that is introduced-into the United States.
-Since a plant patent covers asexual re-
production of a plant, it'is in the nature
of a process patent. Therefore, it can be
.argued that proceedings under the Tariff
Act should be based on section 1337(b).
While the situation of cut flowers has
been cited as an examiple, there is no
reason that the same argument cannot be
equally applied to other'plant parts.
Unlike the patent laws, which define
infringement generally in terms of sale,
manufacture, and use, the Plant Varlety
Protection Act spells out what consti-
tutes an infringement of a plant variety
certificate (1/). It is clear from 7 U.S.
Code, section 2541(6), that the sale of
plant parts that can be used for reproduc-
_ tion of the variety constitutes mfrmge-
ment. i
Protection of plant parts per se (pro-
tection that is sought for the parts them-
selves without any protection for -the
whole plant) is' questionable under the
Plant Patent Law and the Plant Variety
Protection Act since both statutes pro-
vide protection for plants. How, then,
may plant parts be protected? There are
parts of plants that are readily identifi-
able—for example, the visible parts such
. as fruits, leaves, stems, and roots. Then
“‘there are the more esoteric parts such
as cells, segments of DNA; plasmids,
. genes, and ¢combinations thereof. -
. Since neither of the specific plant vari-
ety protection faws clearly provides pro-
tection for all parts of plants, it would

S

. seem that protection could appropriately

be sought under the general patent stat-
ute,
If the plant part ltself can be used to

reproduce a hybrid plant'or as part of a .

process to produce another useful item,
an alternative means of protecting the
part would be by trade secret. Trade

secret law, while not governed by federal

legislation, is well defined and i§ gov-
erned by state law in the United States.
The practice of protecting hybrid plants

by controlling the release of their paren-

tal lines was the primary reason that
hybrids were excluded from plant varie-
ty protectlon :

Living' Versus Inanimate Matter

. The ‘basic policy behind any‘type of .
-‘protection system for intellectual proper-
ty law -is. the granting of an exclusive

right to the inventor for a clear descrip-

tion of the subject matter so that it can be

useful to the public when it is disclosed.

In other words, the individual is reward-
‘ed for disclosing new information that

can be- put into :the' general pool of
knowledge and used to advance technol-
ogy and benefit mankind. It is on the
question” of adequate = disclosure - that
much controversy has arisen regardmg
patent- -like protection for technical prod-
ucts in general and plant variety and
their parts specifically.. To help ensure
that this general public policy of disclo-
sure is.carried out,-the general patent
statute has very stringent requirements
for the content of the patent application.
These requirements are set forth in 35
U.§. Code, section 112, whlch reads in
part as follows::

- The specification shall coritain a written de-

scription of the invention, and of the manner
and process of making and using it, in such
full, clear, concise, and exact terms as to
enable any person skilled in the art to which it
pertains, or "with which ‘it is most nearly
connected, to make and use the same, and
shall set forth the best mode contemplated by
the inventor of carrying out his invention.

This section states in.essence that the

~ specification shall contain a writfen de-

scription that clearly defines the inven-
tion in terms that can be followed by one
having ordinary skill in the art. It re-
quires that the ‘invention be reproduc-
ible, that is, when one skilled in the art

. follows the description contained. in the
~application, the results obtained by the

patentee- can be duplicated, A person
having ordinary skill in the artis a person
who understands“and is knowledgeable
about prior inventions in’ the ﬁeld to
Wthh the 1nvcntlon relates.

. Because plant materials’ can, change
form without intervention by man, ques-

tions have been raised as to the ability of -
_ the inventor to describe an invention.in

such a manner that it can be duplicated
by those skilled in the art. Specifically,
the concern is that even though tech-
niques are followed as set forth, changes

or slight’ varlatlons may cause changes in - '

results.

Discussed below are ways in which
these concerns-for adequacy of descrip-
tion and reproduc1b1hty have been ad-
dressed. ‘

The Plant Patent Law. Ia the legtsla—

" tive hearings preceding passage of the N

Plant Patent Law the questions of de-
scription and reproducibility were ap-

proached in:two ways, Plant patent ap-

plications would not have to meet the
stringent requirements of 35 U . Code,
section L12. Specifically, 35 U. 8. Code,
section 162, expressly states that plant
patent applications are exempt from the
requitements of 35 U.S. Code, section
112, and that all the breeder has to do is
describe the plants to the best of his
ability. Another aspect that has more to
do with reproducibility than descnpnon
is the requirement for asexual reproduc-
tion. When the Townsend-Purnell Act
was being considered, it was felt that
plants could not be reproduced true to
form by seed and that the only way to do
this was by some form of asexual repro-
duction. Thus, the limitation. . ’
The General Patent Law. Questions
about reproducibility increased during
the growth of the fermentation industry.

“The fermentation industry has been im-

portant in the development of antibiotic

and steroid technology. The intensity of

the questions heightened when attempts

were made to claim specific- organisms.

These organisms were important in pro-
ducing various antibiotics. ‘One of the
important requirements of 35 U.S. Code,
section 112, is that the patent application
contain a descnpt:on that is complete at
the time of filing. That is, one skilled in

“the art should be able. to pick up the
_application as it is filed and reproduce
the invention. In the case In re Argonde-

fis (12) it was established that this disclo-

sure requirement could be satisfied by .

indicating that . the = microorganism
claimed orused in a claimed process has
been deposited at a depository and that it
would be made available upon the issu-
ance of the patent. This method of meet-
ing the disclosure requirements has been
accepted by most of the patent systems

throughout the world.

With respect to the protection of plant

-varieties  under .the -general patent stat-
SCIENCE, VOL. 225 .



from our experience is in the area of the
design of chips. Chips are'made by creat-
ing masks for the lithographic process,
which are essentially pictures of various

layers in the silicon. They_are tremen--
dously complex, as there can be more

than 100,000 transistors on a single chip.
The data that go into each mask are -
stored in a computer, and this common
database is accessed by the large niim-
ber of engineers, who contribute individ-
ually to forming the mask This kind of
shanng isa commonplac of engineering
today and is true of other pects of chip
design. ‘

In software, collaboration o{thls sort
is also routine, A compiler development
involved the sharing of work between a
California laboratory, the Yorktow lab-
oratory, and an outside software com a-
ay, with versions of the program tra -
mitted back and forth continually b né
tween the three locations through the
network. Various versions of a program
under development are centrally stored,
and the computer scientists working on it
have access to it to update the individual
versions and ‘make changes. Software
development today is. often dependent
on this kmd of shanng

Management

In the mdustnal research commumty
_there is'a third class. ot‘ people assoc1ated
with scientifi¢ act1v1ty, and that is man- -
agcment These are the people mostly
+ scientists and engineers themselves,
who are responsrble for the executlon
and coordination of the large varlety of
- projects. For management in general,
not only scientific management “the
emphasis is not on MIPS or dlsplays
but on sharmg

In order to keep. up with ‘what
is gomg onin a large research labo-
. -ratory, ‘mail systems, both’ ‘text and all-
dio, are extremely useful. One advan-
_tage is that they _d_esynchromze commu-
nication. When you have an idea or want

.to know something, you can send your
© message off and it does ‘not _matter

_ whether the people you send it to are
there, When they ¢ome ini.or are avall-
able they can find your message and

reflect on it and reply. Another advan-

tage-is that of addressmg a large number
of recipients srmultaneously After regrs—
tering your message only once, you can
send it to any of those on'a given list of
people. These tools are very important
to us already, and we expect that they

- will become wrdely ‘used. and will be

major commumcatlon tools for manage-
_ment, :

CsIULY oga

-Discussion .

To summarize, among the three popu-

lations that we have had experience.

with, for scientists- MIPS come first; for

engineers MIPS, displays, and sharing

all play a role; and for management,.
communications is clearly more impor-.

tant. Are.these patterns indicative. of

fundamental cultural differences, or sim-,

ply: transient reactions to a rapidly
changing environment?

‘All aspects of computer technology.

will continue to evolve at a rapid pace.
Figure. 15 shows: schematically our view

of the computing system of the future, [t

is: a complex of powerful engines: con-
nectedin a network by good communica-
tions facilities. There-is a central data-
processing (DP) complex in which the
100-MIPS machines described earlier are
located; hooked up to them are special-
ized processors, designed espetially. for
angincering and scientific use. Scattered
argund are smaller processors, to which
intelligent processors based on single
microprocessor chips with a power of
perhap, 10 MIPS are attached. Local
area netorks are hooked through a
gateway and through communications to

15, including the large one.
Intelligent wor stations (IWS) are con-
“nected to the nety
‘branch exchange |
number of intermedi

-

ork through a private
BX) and also to a
te' machines - that

play a role as departmental processors or’’

: communicate directly . with . each other
through a peer-coupled system. In addi-

tion,. the network will transmit not only
printed messages but also imdges and
voices. Everything we know how to do
today will still be done, but with a factor
of 10 unprovement in power. In addition,
there are some thmgs_that are possrble

though harder to predict, such as sym-
bolic rather than numeric calculation and
novel logic- based types of software such
as expert systems. These requirements -

‘may lead to, machmes specrahzed for

these needs. . : .

More MIPS will mean as in the solid-
state example, that more problems be-
come (ractabie. More dtsplays, hlgher
resoluttons and greater mteractwrty will
mean that novel ways of using the dis-
plays, such as . three- dlmensmnal and
other more complex technigues, will be-
come more stgmﬁcant Increased sharing
should lead to better management and
the use of pro_]ect-sharmg techniques
worldwide, .

These are the simple strarght-hne pro-
jections for the evolution of the technol-
ogy. Its impact on various research ac-
tivities is in the much meore - difficult
realm of qualitative projections.

Will another factor of 10 cause seien-
tists - to- cooperate and: communicate
through computer networks as engineers
already do? It may be that engineers and
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'53. Lung. disease patients wtth negative DTHR-T

had: caseating granuloma (1), silicosis (3), tuber-
culosis with pleural effusion {I), intravascular
angiogenic tumor (1}, chronic bronchiectasis {3),
chronic organizing interstitial pneumonitis (4),
tecurrent cyst (1), coccidioidomycosis (1), sar-
coidosis (2), chronic obstructive pulmonary dis-

ease (8), chronic asthma emphysema and pneu--

. monitis (3}, pnéumonia (3). -
54. E. R. Fisher et al., Cancer 36, 1 (1975).

55.D. L. Page et al., 7. Na. Cancer Inst. 61,1055
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56. Patients with the followmg cancers reacted neg-
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patients with benign disease of the same organ
~are in most instances extremely significant sta-
tistically, with P-values of the order.of several
- one-thousands. This also applies to both catego-
ries of squamous-cel] carcinoma. In the case of
_pooled pancreas and pancreas benign, P is
0.0043; there are only five benign -pancreas
. patients,. However, if all pancreas carcinoma is
compared with all pooled nioncarcinoma, P is

-0.0000. The same pertains if breast carcinoma .

Stage [ infiltrating 15 compared with all noncar-
cinoma, while for breast carcinoma Stages II'

and I P is 0.000t" when compared with all.

npncarcinoma. A two-sample Student test of the
hypothesis that the combined carcinoma and the
combined. noncarcinoma populations are the
same has a P of 0.0000 and yields the very large,
extremely. significant -statistic of = 9.5. Addi-
tional statistical information will be furnished on
request to the author, as will be the mdrvtdual
O ranges

62. P, M, Brlckell et al., Narure rLondon) 306, 756
(1984).

63, G. F. Sprmger et af., unpubhshed data.

64. J, C, Mottram, J. Pathol. Bacreriol. 40, 407
(1935, P. C: Nowell Sclence 193, 23 (1976); D:
Douer et al., Br. J. Haematol. 49, 615 (1981); B.
G. Neel, W. S. Hayward, H. L. Robinson, 1.

Fang, 8. M. Astrin, Cell 23, 323 (1981).

Natlonal R & D Pohcy

An Industrial Perspectlve .

Industrral pollcy has become one of
 the hot issués on ‘our. national agenda,

with various advocates tellmg us how to-
beat the Japanese and solve the prob--

lems of unemployment, lr_lﬂatlon, and

industrial stagnation. The 1984 presiden- -

tial candidates are plckmg up these ideas
and.testing them;

Industrial pelicy has many compo-_
nents—fiscal, monetary, and regulatory, -

for example, It touches on many areas,
from international trade to retraining the

work force. I can bring my expertise to .

only one corner of this. many-sided sub-
ject: research and development policy.
To. me, industrial policy means what the
government must do to shape our nation-
_ al industrial posture, and & clear under-
standing of what government should hot
do.

There has been no lack of proposals :

Bills put ‘before Congress in récent years
have called for such changes as the es-

The author is senior vice president, Corporate
Research and Development, General Electric Com-
pany, Schenectady, New York 12301. This article is

_ adapted from his keynote speech at the National
Conference on the Advancement of Research, San
Antonio, Texas, 10 October. 1983 .
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tablishment of a National Technology

. Foundation, or.a Cabinet-level Depart-
.ment of Trade and Industry; the selec-

tion of a National Commission on Tech-
nological Innovation and Industrial Mod-
ernization to tell us ‘‘what the economic,
educationial, and industrial priorities of

the United States ought to be”": a Presi--

dential Program for the Advancement of

Seienc_e and Technology; and a Commis- . .
sion on High Technology and Employ-

ment Potential. Another proposal would
establish a government program to con-

duct research and development on im-.

proved manufactunng techniques; oth-

ers would exempt joint research and

development eﬁ'orts from the antitrust
laws '

All these proposals to aid U SSR&D
- show a healthy and encouraging concem

about the state of Amencan industrial

technology, but they may at ‘the same.

time distract politicians and policy-mak-

ers from the most. important need and the
'most important step that government can

take to strengthen U.S. innovation. That

task- is to ensure and strengthen the.
health of our university _sy_stem—-irt both. .

'65 D. v. Fourmer el ai., Cancer 45, 2!933([980) ‘N,

* Hayabuchi, W, J. Russell, J Murakaml rbrd
52, 1098 (1983).

66. G. W. G. Bird, J Wingham, M 1. Pippard., I. G.
Hoult, V. Melikian, Br. J. Haematol. 33, 289
{1976); P. M. Ness, G. Garratty, P. A. Morel, H.
P. Perkins, Blood 54, 30 {1978).

67. A. F. R. Rahman. and B.. M. Longenecker, J.
Immunol. 129, 2021.(1982); S. Metcaife, R. J.
Svvénnsen, G, F, Springer, H. Tegtmeyer,

- Immunol. Methods 62, pM8 (1983).

68. M. K. Robinson and G. F. Springer, Proc. Am.
Assoc. Cancer Res., in press;

69. Ithank M. Dwass, Northwestern University, for
the statistics. This work benefitted from the
contributions of my colleagues; their names
appear in the references. I owe special gratitude
to E. F. Scanlon, P, R, Désai, W. A. Fry, and H.
Tegtmeyer. I thank M. I. Cline, E. R. De-
‘Sombre, P. Heller, W. H. Kirsten, S. E. Krown,
B. D. Owen, and J, Rosenblum for criticism. 1
thank Evanston Hospital's physicians for con-
tinned encouragement to study their patients. i
dedicate this article to Heather Margaret Spring-
er, née Blight, who lived from age 48 through 54
with metastases from bilateral breast carcinoma.
Her courageous participation in investigation of
unknown immunological territory and her pains-
taking clinical observations remain an enduring
obligation. Support-was provided by grants CA

19083 and CA 22540 from the National Institutes
of Health and by the Julia S. Mlchels lnvestrga-
torshlp '

. _the performance of basi¢ research and’

the training of research manpower. The
distraction is especrally great if Washing-

ton pays too much attention to the grow-

ing number of calls for the government to

_ take over the job of selectmg and sup-
_porfing R' & D programs almed at ¢om-
L mercral results

The Federal Role

In the commercral R & D area there -
are some thmgs that government must
and can. do, and other things it cannot
and should not do. ..Gover_nm_ent has a
crucial role to play in creating favorable
conditions for commercial innovation,
but not in actually producing those inno-
vations. There are several reasons t‘or
this.

First, successful mnovatlon requires a
close and intimate coupling between the

_developers of a technology and the busi-

nesses.that will bring products based on

_ that technology to market and are them-

selves in touch with that market. This is

_essential in a diversified company, and
“even more essential in a complex and

diversified economy. The R & D people

. muist comprehend the strategies of the

Business as.well as know what the mar-

) ket constraints are and what the compe- -

tition is up to. The business people, in
turn, must understand the capabilities.
and Limitations of the technology. They.
must possess the technical strength to
co_mplete the development and believe
strongly enough in the technology’s po-
tential to make the big investment need~
ed to bnng it to market.
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Second, innovation works best if this
close coupling is in place during the

entire innovation process. It should exist -

" when the R & D project is identified and

" should continue through planning and

development. It must survive the inev-
itable adjustments during development
caused by shifting market constraints
and technical surprises. It must with-

" stand the decision points—when to go

ahead or when to quit.

“Finally, in a free-enterprise system '
‘ governments not only do not create the - -
" markets for products but are notoriously..- -
'slow in reacting to shifts in the market-.

place. They lack the crucial entrepre-
neurial spirit to perceive or acknowledge

opportunities early in their development. -

During the years of heavy government
involvement in-energy R & D, we used
to hear over and over again the eXpres-
sions  technology transfer,”’ and ‘“com-
mercialization.”

Those terms embodied

tion areas as programmable automation,
robotics, advanced sensors, and comput-
er-aided design and manufacturing. Part
of this funding is to-support R & D work
to be done by industry. ©

These are key . technologies for the.
future but, because they. are so'impor-
tant, a large and growing number of
companies are already addressing them.

General Electric is investing millions of-
dollars in each of:them. And, in each:

one, we are faced with a large number of

t [

better understanding of crack formation

and propagation in: alloys, new tech-

niques in computer-aided engineering,

and.the design of new materials based on
theoretical principles. The  supercom-
puter is a prime example of a technology
in which the government should take the
lead.

In very large scale mtegrated circuits
(VLSD) the government will also be a
major customer and thus has a major role
in sponsoring development. work. One

: Summary.- An analysis 'of'how, the governme_nt .ca'n and cannot use research and
“development policy to improve the nation’s industrial posture suggests four guidelines

for federal R & D policy: (i) concentrate direct support on academically based
research, not on government-targeted industrial R & D; (ii) concentrate. on sunrise
science and technology, not on sunrise industries and products; {iif) concentrate on
strengthening the climate for privately. based innovation, not on government-selected
innovation; (iv) concentrate on development for the government s own needs, noton

development for rnarket needs.

the motion that once a technology was
developed by a government coniractor
or a nafional laboratory, the technology

could then somehow. be transferred to .

_ university cooperative programs, In just

_the.marketplace and commercialized.
That did not happen for a simple rea-

on. Technology transfer is not a sepa- -

rate process occurring downstream from
R & D. The user and the performer of
targeted R & D-need to have established

a close relation before there is anythmg '

to transfer.

In energy R & D, there were some_-'

who fell into the trap of thinking that if

they got a concept defined, the technolo-
gy to work, and someone to produce a -

favorable economic analysis, then com-

mercialization would follow. They forgot
- to find out whether the customers would -

‘buy the product. The result was a misdi-
.rection of effort and money into technol-

_ vgies that never had-'a chance of com-__'

mercial success.
Even in agricuiture, where the United
States has a great history of innovation,

underlying: research on . corn genetics.

~ was performed at-university research

stations and largely supported by gov- .

~ernment. But private seed companies

converied that research into hybnd corn.’’

products.

A close relation between the user and

the performer of R & D cannot, in gener-

al, form when government selects com-. -
~mercial R- & D targets. Instead, the gov- .

ernment ends up being a third party—
one thaf knows a great deal less about
the technology than the developer and a
great deal less about the market than the
user.

that the government fund R & D in man-

ufacturing technology, in-such applica- .
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As an example there are proposals 3

: touéh competitors—foreign-.ﬁrrns_ and
U.S. firms, established firms and new .

ventures, joint ventures and industry-

one corner of computer-aided design, for
example, the field of solid modeling, we
are competing against at least a dozen

capable firms—established giants, small-
‘er rivals, and newer ventures. ‘

Itis srmply not plausible for an admm—
istrator in Washinigton—even with the

help of a blue-ribbon advisory panel—to
. pick the winning solid-modeling product
- better than the dozen firms slugging it .

out in the marketplace. And even if

~ governmeni.could pick the winner, that

is only the first step. The suppliers of the
funds, the performers of the R & D, and

- the businessmen who deal with the cus-

tomers have to tie themselves together in

along-term relation. A government fund- -

ing agency “cannot create that kind of
relationship.
There is, however, one important ex-

. ception. It occurs when the government

is the customer for innovation—as in
defense 'R & D. Government .- should

- concentrate its:development efforts on
‘these needs of its.own, If history is any
.-guide, it will thereby also generate prod-
ucts and technology that can- be tapped .
) for commercial uses.: .

. The government has clear needs in the-
area of supercomputers for weapons re- -

search, cryptanalysrs weather forecast-

-ing, economic: modelmg, the design of

improved airfoils and pro_]_ectlles, and
many other uses. By meeting its needs in

supercomputers, the government will:
-also be sponsoring the development of a
. product that has many valiable civilian

uses, such as improved oil exploration,

" emerging opportunity is in the area of

inference. chips—VLSI implementations
of intelligent electronic systems that

- work in real time, based on-custom chips

rather than computers. These inference

~ chips could be used in. military systems,

for example, to help. the pilot of an F-18
with an engine hit by shrapnél make the
best uee of the:3.6 seconds he has in
which to decide whether he can limp
home or should bail out. '

Inference chips. will -also have great
value in. many commercial uses, such as
in creating three-dimensional computer-
aided design images in real time and in
helping smart robots: plan their paths.” -

_Again, by meeting its.own development
needs,

the government may  advance
technology that can be.used in commer-
cial innovations, When the government .
is not: the ‘customer, government selec- -

tion of developments is unlikely to pro-
mote ‘such: innovation. and economic

growth

.Competition from Japan

At this point, I would expect some
people to be thinking about”thé" Japa-
nese. Did their government bureaucracy
not pick the commercial technical win-’
ners-and put money behind them? No, it
did not. At the heart of that questionisa

. misunderstanding about the Japanese
government’s -Minisiry of International

Trade and Industry (MITI). The popular
picture depicts MITI as selecting target
industries, picking out the technological
developments they need, establishing a
consertium of Japanese:firms, and sup-

porting the commercial R & D needed
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. . perspective, the Depar_tmént of Energy’s -

program expense for just:one unproved,
highly speculative energy - technique,
magnetically contained fusion, was $295
million in 1982 alone. 'We face the same

: problem in several other crucial areas of

university research. This is particularly
true of engineering research—fundamen-
tal research in such areas as software
engineering, automation, machining sys-
tems, materials engineering, and com-

- puter-aided engineering techniques.

The crucial distinction again is be-
{Iween support of the underlying research
\the job that the government should be
doing) and support of efforts aimed di-

_rectly at generating products (the job the

government  should stay away from).
Some of the bills before Congress do not
clearly make this distinction. Consider,.

for example, the calls for government ..

support of R & D in manufacturing tech-
nology. If a program for conducting the
underlying research at universities is to
be established, I will support it. whole-
heartedly. But when programs to pro-
duce more-efficient manufacturing tech-
nologies are proposed, I worry that

someone has ignored. the difference be-
. need only mention such greats ag Stein-
metz, Alexanderson, and - Giagver at

tween. broadly relevant research and the

job of selecting specific technology. tar- -
gets for new products and processes..

And when anyone proposes conducting
research utilization activities to encour-
age widespread adoption of these tech-
nolog1es, then I have serious reserva-
tions.

In the technology of controls for ex-

ample, fundamental theoretical advances -
are needed to catch up with the speed

and power- of microelectronics. Such
work should be strongly supported at

universities. But the job of putting re- -

search to work in, say, robots or ma-
chine tool controls for commercial mar-
kets should be - addressed by pnvate

. compames

. Some may be concerned that with so
much emphasis on support of academic
research in fast-moving areas, such as

microelectronics and .computer science;
.- the needs of core industries, such as
_automobiles and steel, will be neglected.
"That is not so. The increases in efficien- .
_cy needed by these. industries will be
provided much more by some.of these -
- fast-moving areas than by advances in
_ the core technologies. These industries,
too, are dependent on strong university’
. research in the fast-moving areas. More-
‘over, these industries suffer from a lack

of investment in already available tech-
nology. Giving -them. new technology
without the corresponding investment to
use that technology is hardly likely to
lmprove their pllght

Emmigration-Policy

. Another policy issue that strikes at the
heart of our universities, yet is rarely

discussed in the context of R & D poli-
¢y, is 1mmtgrat10n policy. In 1982 as °
many foreign students received engi-

neering Ph.D.’s in our universities as did

.American students. Some regard these.

foreign students as a problem, and there

" even have been proposals to reduce their
numbers. But the real problem is that not

enough Americans are entéring doctoral
programs. The solution is to encourage

- more of our students, through adequate-

ly supported graduate fellowships, to go
on to graduate. studies. What is clearly

" not a solution is to force foreign students .
to leave. They are an important resource *

for our country. They account for a
disproportionately large portion of our

skilled manpower in the fast-moving ar-
eas of science and technology. They are -

not taking jobs away from Americans.
They are filling a void and- advancing
U.8. science and technology. Historical-

ly the United States has benefited im-
~measurably from opening: our doors. to -

immigrant’ scientists and . engineers. [

General Electric; Tesla, Zworykin, and

- Ipatieff at other companies; and Fermi,
" Debye, Mark, and many others at Amer-

ican universities. Yet current laws create
obstacles for foreign scientists who seek
employment here. If we are truly con-
cerned about enhancing U.S. industry’s

capability to do R & D, we should ecase

the regulatory barriers to hiring foreign-
born students, especially those trained in
this country. Proposed amendments to
the Simpson-Mazzoli  immigration bill

-now before Congress would do exactly
_that. Unfortunately, for reasons that

have nothing at all to do with science and

. technology, that bill is now stalled in the
House. The critical role that foreign sci-
entists play in the United States must be

addressed directly, rather than as an
afterthought to a bill intended to deal

.with the problem of illegal, and largely

unskilled, aliens.

Technology Leak_s _

A related national issue also directly

affects the health of our universities: the -

problem of leakage of technology to the

Soviet Union. In an attempt to stop that -

leakage, the. Department of Defense and

the Department of Commerce proposed.

regulations that would prevent foreign
nationals from taking part in advanced

_microelectronics research in universities

) tnal pohcy wxll do to help

and industry. This is intended as just a -

first step. In the long run, the two depart-

‘ments are proposing to impose the same

restrictions on virtually all fast-moving
areas of advanced technology consid-
ered to be militarily critical.

. There is no question.that we must do a

“better job of preventing the Soviets from
.acquiring our technology, but such regu-

lations are overkill. The Defense and
Commerce Departments propose to
change the’ export control regulatlons in
ways that would serlpusly_dlsrupt the
nature of scientific discourse in U.S,

universities and industrial R & D labora-

tories. No doubt s_orné technology does
leak to the Soviets in the course of our
open scientific discourse. But by the

- Administration’s own.account, this is a_
very small part of the problem. It is

counterproductive to impose such major -

restrictions on U.8. science and technol-
ogy for such a small part of the problem.

Again, foreign scientists play a critical

role in most of our important areas of
science and technology. Deny them ac-
cess to these areas of research and we
will do far more o damage our techno-

logical capabilities than any of the pro-

posals being made in the name of mdus-

Conclusion

National .R & D policy today poses

both risks and opportunities. The excite- =

ment and attention that proposals for
industrial R & D policy have generated
threaten to distract us from the federal
government’s most :mportant tasks. We
need to go back to the basics. We need to
remind ourselves of what it is that the
government can.and cannot do, and what
it is that indusiry c¢an and cannot do.
‘In summary, I want to suggest four

' specific guidelines for federal R & D pol-

icy: (i). concentrate direct support on

academically based research, not on
government-targeted industrial R & D;

(i) concentrate on sunrise science and

- technology, not on sunrise industries and
-products; (iii) concentrate on strengthen-
ing.the climate for prlvateiy based inno-

vation, not on. government- Selected in-

.novation; (iv) concentrate on develop-

-ment for the government’s own needs,
not on development for market needs. I
believe that these simple guidelines—
many of which we have followed with
success in the past, some of which we

have violated with pain—wiil go a long

way toward greatly strengthening and

' rejuvenatmg the dynamic  innovative
powers of our American system of re-
search and development,
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ENHANCED TECHNOLOGY TRANSFER

Many factors, including improving education, encouraging
capital formation, developing new markets, and encouraging tech-
nological innovation will improve the U.S. competitive edge. One
. element stands out as the most cost-effective action we can take:
improving the transfer of commercially useful technology that the
government is already supporting. Historically, U.S. laws and
agency policies have not offered efficient methods or incentives
to promote commercial use of government-developed technologies.
In recent years, however, several laws have enhanced technology
transfer, but the provisions of those laws do not fully. apply to
some of our major labs, and changes would be useful

In the free enterprlse system, protectlon of 1ntellectua1'
property by granting exclusive patent rights offers important
incentives to justify investment. Frequently, the research _
investment that results in intellectual property falls far short
of the total investment needed to convert an idea into a commer-
cial reality. Although not all government-supported technology
needs to be protected by exclusive patent rights, granting exclu-
sive rights to risk takers is important when commercialization
requires extensive additional development. Granting non-
exclusive rights to many often results in insufficient incentives
to pursue new inventions. This is a case where "giving to every-
body often means giving to nobody." And a worthwhile invention
would remain uncommercialized or--worse yet--would be picked up
by foreign entities to the detriment of U.S. domestic economy.

Incentives to promote technology transfer by granting exclu-
sive patent rights also can improve our control of economically
useful information to benefit domestic industry. The present
lack of incentives in technology transfer actually encourages
technical people to release unclassified information to the world
through traditional channels in technical journals and profes-
sional conferences rather than through patents. With incentives
in place, it would be productive for the laboratories to focus
" more of this technical data into‘'protectable innovation that is
more directly useful in the U.S. commercial world. And, the use
of patents as a publication channel would increase, without o

slowing the more traditional forms of technical communication.

Patents are one important form of intellectual property pro-
tection. Copyrights, most notably for software protection and
the protection of "mask works" for integrated circuits, are also
increasingly 4Amportant. These items are increasingly valuable
-products from many of the laboratories. Occasionally, the
laboratories develop information that industry would label
"proprietary"; examples are new processes or data that may be
useful to industry. Frequently, proprietary information cannot
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be adequately protected by patents because such publication would
teach anybody how to use such data in a way that would not be _
evident in a final product. There are presently either no provi-
sions or limited provisions that allow government-funded labora-
tories to control all types of intellectual property for U.S.
benefit. Of course, the government should retain rights to use
the results of government-funded research for its own use.

Congress recognized these facts when it enacted legislation.
giving patent rights to universities and small businesses working
under government contract. 1In particular, the Bayh-Dole Act and
its amendments permit universities and small businesses that
operate government laboratories to elect title to inventions made
at those laboratories. For example, the University of California
can take patent rights to inventions made at the Lawrence
Berkeley Laboratory, which the university operates under contract
to the Department of Energy (POE). This encourages the univer- -
sity and the Lawrence Berkeley Laboratory to assist in the
commercialization of inventions. Extending such policies to all
government-funded laboratories is the cornerstone of an enhanced
technology transfer program, and including patents copyrights,
mask works, and proprietary and process data would further
enhance the commerc1al value of laboratory technology

Several exceptlons built into existing legislation make tech-
no;ogy transfer from DOE Laboratories difficult. These exclu- '
sions refer to weapons laboratories of the DOE and laboratories
managed by large for-profit contractors, whether or not the con-
tractor works without profit or fee. Some of our country’s
largest laboratories are excluded from Bayh-Dole.

On April 10, 1987, however, the President issued an Executive
Order pursuant to the Bayh-Dole Act and the Technology Transfer
Act of 1986. The President directed DOE and other executive
departments and agencies to encourage and facilitate technology
transfer among Federal laboratories, universities, and the pri-
vate sector. The Executive Order directs that patentable results
of federal research be granted to all contractors who perform the
research, regardless of size. ; -

If the nation 1ntends to fully utilize the potential of
intellectual property to spur technology transfer from all of the
national laboratories, the law needs to be changed or interpreted
to allow more efficient management of all types of intellectual
property. The exclusions that preclude application of Bayh-Dole
and the Technology Transfer Act to nuclear weapons-related labor-
atories should be eliminated. The President’s directive should_
~ be wholeheartedly:adopted; ' o ' o T

Under DOE program oversight, royaltles generated by llcen51ng :
technologies from large’ commerc1al contractors operatlng '
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government-owned laboratories could be returned to the labora-
tories for further research and additional technology transfer
efforts. Royalties also could be used for incentives to encour—
age staff to make more intellectual property disclosures.
Presently,it is difficult for laboratories to accept royalties,
even if all such royalties are used for additional research or
technology transfer. This should be changed. Contractors that
operate Federal laboratories should be able to enter into fair
and reasonable arrangements with industry or third parties, such
as universities or inventors, to encourage commercial development
of laboratory-generated technology. Contracts would include
plans for commercialization and, if expectations fail, there
would be provisions to give another organization the chance to
take over the invention. : -

Under certain circumstances, when the laboratories have
unique capabilities, industry may wish to contribute funds for
laboratory research programs. Current procedures for sponsoring
programs at national laboratories require a lengthy negotiation.
Such delays run counter to the spirit of maintaining :
competitiveness and waste valuable management resources. When
there is no interference with laboratory programs, the
laboratorles should enjoy greater freedom in negotlatlng for such

work. :

In summary:

If the nation required a more uniform and progressive tech-
nology transfer policy for all government-owned laboratories, the
result would include more inventions, more patent disclosures,
more domestic commercial benefit, and more jobs for Americans.

It would substantially enhance the technology transfer efforts of
- several major laboratories that undertake a. 51gn1f1cant share of
our country’s research. : ‘ - : :

Provisions that include the ability for all government-funded
laboratories to directly and promptly negotiate agreements with
risk-takers inveolving know-how and copyrights, in addition to-
patents, would be particularly useful. Business decisions -
involving new technology are inherently risky and uncertain, and
delays, prohibitions, and uncertainties inherent in the present
cumbersome processes inhibit commercial potential. The
President’s Executive Order of April 10, 1987, should be
wholeheartedly adopted.: ' ' _
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"U.S. PATENT PRODUCTIVITY

Analysis sbows a decline in inventive output for tbe U.S. cbemzcal mdustrjy between 196 5
and 1980 that may well be representatzve of industry as a whole. : =

Stephen F. Adler and Herbert H. P, Fang -

On the basis of trends in patenting activity, one of us
reported in an earlier study that there was compelling
evidence of a decline in innovative activity in the U.S.
for the period 1965-1975 (7). During the past decade
or more, other observers have reached the same
conclusion by other methods of measurement or
reasoning (2, 3). Since no.one has yet proclaimed a
renaissance of innovative activity, we may assume that
things are stlll as they were Of that they may have
gotten worse.

The study reported in this article includes data from
the mid-1960s through 1982-83 to get a longer view of
this phenomenon, We have also examined several
variables not studied in the first paper to see if we can
better understand what accounts for the patterns of
patenting ac-mty ‘both by US. mdustry and within
various segments of the industry.

Recognizing that there are year-to-year variations in the
patents issued by the U.S, Patent Office, most of the
data used in this paper are running three-vear averages
reported for the second vear of the period. The
smoothed data for 1966-1982 (Figure 1) show that the
total number of patents per year rose from ca. 60,000
in 1966 to ca. 75,000 in the early 1970s (4,5). Since
about 1977, the level of activity has again declined to
ca. 60,000. The data contain an important underlying
message about the nationality of the inventors. Non-
U.S. inventors have increased their absolute rate of
generation from ca. 10,000 to ca. 25,000 paterits per
year. During the same period, U.S. inventors’
production declined from ca. 50,000 to ca. 35,000
patents per year, In 1965, about 20 percent of U.S.
patents were-issued to non-U.S. inventors (Figure 2); by
1983, that figure had risen about 41 percent, and the
Patent Office reports that for 1985 it was 43.9 percent,

The decline in U.S. inventive output is the most
fundamental observation we have made. All of the

Stephen Adler is director of Stauffer Chemical Company’s
Eastern Research Center in Dobbs Ferry, New York. He went
to Stauffer in 1969. adler got 2 Bachelors Degree in 1951
from Roosevelt University and M.S. and Ph.D. degrees in
chemistry from Northwestern University in 1953 and 1954.
He has published articles in the field of catalysis and holds
more than 10 U.S. patents. In 1980 he received an award from
the Philadelpt:ia Patent Law Association for an article about
the patent system by an author who is not a patent attorney.
Herbert H. P Fang is a program manager at the Eastern

- Research Center of Stauffer Chemical Company, where he has

worked since 1975. A chemical engineer by training, he
recejved his Ph,D. in 1972 from the University of Rochester

“and B.S. from National Taiwan University in 1965.

other facts and observatlons that f0110w are merely
elaboratlons of this. .

In the earlier study we analyzed patent generation and
R&D expenses over a decade for the 12 largest =
chemical companies. The R&D expenses were
published figures corrected for inflation. The patent
data were obtzined from Information For Industry. A
minor concern in the first study was that not all of the
patents issued to any one company might have been’
counted because of assignments to subsidiaries. with-
names that might not have been included. In the
present paper, the patent data are those: that

were graciously supplied by each of the chermcal

“companies (G).

The so-called “Big 12”7 companies can be used to
monitor the activity of the chemical industry because
they account for a large fraction of research.
expenditures and patent activity for that industry. For |
example, the “Big 12" spent ca. 40 percent of the
industry’s research dollars and got ca. 30 percent -of
the patents. Figure 3 shows how the “Big 12" share of
the U.S. patents granted to [1.S. inventors has changed
between 1967 and 1980. Since 1974, that share has
been down to a nearly constant 5.1 percent starting -
from ca. 6.5 percent at the beginning of the period.
There is, thus, 2 double decline to be noted—(a) U.S-
invented patents have declined both in absolute terms
and as a percent of the total patents, and (b) the
chemical industry is getting a reduceci share of that
smaller pool.

Patent Productivity

“Patent productivity” is the ratio of patents issued in
any year to the money expended on R&D in the same
year. It has units of number of patents/$MM of R&D.
Admittedly, this productivity quotient is simplistic’
because it ignores expenditures that do not have -
patents as an expected outcome. It also sidesteps the
question of the time lag between the doing of the:
rescarch and the issuance of the patent. Nevertheless,
patent productivity is 4 concept that is useful for
tracking an industry or a company (0 spot trends over
a period of time. In this paper, the number of patents
will always be the smoothed average and expenditures.-
will always be reported as constant 1967 dollars by -
correcting actual figures with GNP price deflators (7).

Figures 4, 5 and 6 show the patent productivity for the

- “Big 12" as a function of time in groups of four .
companies arringed according to sales volume. The -~
four largest companies (Du Pont, Umon Carbxdc I"
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and Monsanto} show a similar pattern, The data show
an inverse relazionship between patent productivity
and company sales. This fact is examined in more
detail in a following section. The middle group (Allied,
Celanese, American Cyanamid and Herculées) follows a
somewhat different pattern with time, with a2 more
distinct maximum for each curve in the mid-1970s
followed by a steep decline. There is once again the
observation that patent productivity is apparently
larger when sales volume is lower. In the third group,
the curves for Ethyl and Stauffer have the maximum in
the mid-1970s as noted in Figure 6, but Olin and Rohm
and Haas have very different shapes. Also, one cannot
say for Figure & that there is an obvious correlation
between productivity and company size.

In the view of people who see research as a vital _
function of a corporation, sales might be expected to
increase with more research (of the right kind). The
same might be said of patents. That is, more research
should lead to more patents. Figures 7 and 8 show
how patents vary with R&D expenses for the “Big 12"

. 30 (in constant 1967 dollars). The expected relationship of

more patents with greater research expenditures is .
readily seen.

When the same analysis is made once more for patent
productivity {number of patents/$mm of R&D), the
picture is entirely different. We plot patent
productivity against sales for two periods, 1971-75 and
197680 (&). Figures 9 and 10 show that productivity
varies inversely with sales volume. What this says is
that the efficiency of the R&D organization in
producing patents goes down as the size of the parent
corporation in constant 1967 dollars gets bigger. Is
there no efficiency of scale in this process? We will
return to this question again.

Figures 11 and 12 show the relationship of patent
productivity. to the percent of sales allocated to R&D,
The two periods are once agzin 1971-75 and 1976-80,
respectively. Although some scatter is seen in both
plots, the predominant feature is an inverse
relationship of patent productivity to R&D as.a percent
of sales. Both the abscissa and the ordinate refer to
-guantities that are the ratio of an output to an input:

" Kesearch Managemen!
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It is also possible to see whether patent productivity

increases with the absolute level of R&D expenditure.

This is the most direct way to test the efficiency of the
process " of producing patents, In other words, if

there is efficiency of patent productivity, we should see
it reflected in the absolute size of the R&D organization

and, therefore, in its annual expenditures. Figures 13
and 14 present these data. There is no doubt that, for
both time periods, patent productivity decreases as the
absolute level of R&D expenditure increases. It is not at
all clear why patent productivity does not increase
instead. The expected increase in efficiency is simply
not there. In fact, larger R&D units become less
efficient in the context of this paper.

One might wender whether the findings about patent
productivity for the chemical inudstry can be
explained by the position of the “Big 12” relative to
the U.S. as a whole, Table 1 shows the sales, R&D
expenditures, sales volume, patents and patent
productivity cf the "Blg 127 compared to total US.

_figures.

The table shows that sales, as a fraction of GNP,
increased 17 percent but that R&D expenditures rose
only about ore-sixth as much from the early 1970s to
the late 1970s. During that period the fraction of U.S.
patents assignad to the “Big 12" declined 5 percent.
{The patent statistics of the years 1982-84 show a
modest upturn in the number of patents for the
companies in the “Big 12" However, the ratio of
patents to constant dollar R&D has continued to
decline to ca. 1.2 for the group.} The large chemical
companies invested more in research and got fewer
patents cut of the process. The data, when stated in
terms of patent productivity, show that the “Big 12”
had a decreasz in the period studied that was half
again as big as the 27 percent reduction experienced

Number of Paterts/$MM R&D

K]

Sales (1987 §. Blllions)

Fz'gﬁre 10.—Patent Productivity V5. Sales
(1976-80 Average). '

by the entire U.S. That is to say, the “Big 12" (and the
chemical industry by extension) behaved like the
whole country, just more s0.

A comparison of the patent activity of the chemical
industry with other industries is beyond the scope of
this paper although it might lead to some important
conclusions, However, one can choose representative
companies from other business sectors and look for
similarities in patent productivity. Table 2 presents such
information for a group of companies compared to the
“Big 12" and to Du Pont as a representative of the
_chemical group, and for the U.S, on average.

The data in Table 2 show that most of the companics
have had reduced patent productivity and in three
cases a larger reduction than is true for the 'Big 127
Only one company in this group, General Electric,
shows an-increase of 14 percent. Further, the absolute
level of productivity for the “Big 12" is higher in both
periods than for any of the other companies reported.
The picture that emerges is that most sectors of U.S.
industry were declining in patent productivity over the
decade of the 1970s and that the chemical industry is
not atypical. Thus, if there is an innovation malaise, it
is very widespread, and all sectors of U.S. industry
need to be concerned.

Interpreting the Data

Before proceeding to a detailed examination of U.S,
patent productivity, we should note that Gilman
described another concept in 1981 which he called
“patent inventivity” (9). This quantity is the ratio of
patents issued to sales volume. He concluded from an
analysis of patent inventivity that the largest companies
were less inventive than smaller ones, This result was
disputed by Jackson et al; who felt that Gilman had
used a sample that led to an incorrect conclusion (10).
Gilman and Siczek subsequently reported on a
function that is the same as the one that we had

" Pavnaveh Manacement
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looked at a broad range of companies whereas we
looked in detail at the chemical industry. In this paper,
we have examined only 2 handful of companies in
other industries (Table 2).

In the earlier study, we speculated about the most
likely cause ar causes of the slowing in U.S. patent
activity. Among the causes proposed and rejected in
that study were the following:

® -Companies are more careful or selective in
choosing patents to file.

® Less R&D money is available because of funds
diverted to meét regulatory requirements,

® There is more reliance on “trade secrets” vs.
patents.

® The US market is viewed as not worth thc cost of
gettmg patent protection.

® More stringent criteria are being applied by the U.S.
Patent Office for allowing patents

Fzgure 11— Patent Productzvzty V. R&D As |
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None of.the above explanations makes any more sense

-today than it did in 1980. The one explanation that

was thought to be most plausible then was that a shift
in R&D orientation had taken place toward low-risk
research such as product and process development.
These activities are less likely to lead to large numbers
of patents because they are designed to fine-tune

. formulations, discover new uses of 2 chemical or

improve the process by which the chemical is made.

"~ We can test this hypothesis by looking at the record of

three chemical companies with very different patent
productivities. For each of three companies, Allied, Du
Pont and Stauffer, the patents in each of three years
were examined to find out what fraction were
“composition of matter’ as opposed to those with use
or process claims -only. It was assumed that larger
numbers of composition of matter patents would
correlate with higher patent productivity. Table 3
shows the resulis of this analysis. There is no obvious

correlation between the type of claims and the number.

of patents per $MM of R&D for all three companies
taken together. There is, however, an apparent
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Table I—Sales, R&D Expenses and Patent Productivity'

L 1971-—75 avg. . 1976-80 avg, % Change
{Sales)12{GNP)12 1.94% 227% ~ 17
(R&D)12/(R&D)ys 2.76% 2.84% _ 3
(Patents) z/(Patents)ys - _ S 5.5% _ _ 5.2% ' -5
(Patent Productivity)ys " s 22 - 1.6 o -27 . _
(Patent Productivity)z = L 44 S 2.9 ) S 33 - L |

: ‘Number of patents per rmlhon of 1967 dollars spent.on R&D

Table 2—Patent Productivity in Var:'Ous Industries

_ Patent Productivity G Pat/$MM R&D)

| . 71=75 avg...

S _ . 76-80 avg.- %. Change
“Big 12" (Chcrmcai compamcs) . S 440 o 2.9 T =33
Du Ponrt (Chemical) = J S 2.8~ 1.9 ' - =30
AT&T (Communications) - o300 ¢ 10 ‘ . =67
Hewlett-Packard (Electronics) .~ . A - S : 0.6 ' - 49
General Electric-(Electricaly - . . _ .24 2.8 B +14
Eastman Kodak (Photography) - - o 2.7 12 —-57 .
Merck (Pharmaceuticais) o A K EEE 1.8. ] . -8
Motorola (Semiconductors) - T e - 30 2.6 ' -13

Us. Average - S R 2,22 _ ' 1.61 L =27

Tabte 3—Retationsbip of Patent Productivity To Type of Patent Ctaims '

Lo o . % of Patents with Patent Productivity N
S No. of - Comp, of Matter - No. of PatentslSMM
Company Patents Studied* Claims R&D
Stauffer—1970 . 71 sy o 66
o975 127 o a T 60 _ .90
1980 99 50 - T
Allled —1970 .~ - 39 o 6. . : 9.7
" o 1975 43 A - 19 : : 10.7 . .
1980 38 B S 40
DuPont—1970 . 162 - R ) ' ' 2.8
1980 oo 63 R e 46 : ' 1.5
*All of .S_.tauffer’s patents were _e:‘:aminéd in the three years; one-third of Du Pont's and Allied's patents _we.re examined. .

correlation for each cojrnpany by itself (Figure 15.). .
Because of the few data plotted, it would be desirable
to extend this analysis to other companies over more

years to see if our observauon is more than a
coincidence.

most easily reached deposits are taken first. Is there
such a phenomenon in industrial research? If there is,
we should find that the money will increase that must
be spent on R&D to achieve a fixed amount of
progress. ThlS should lead to the observations reported
It is undeniable that chemical ancl other companies - here. -

have experienced a steady decline in both the number Among the factors making research progressively more

of patents granted and in patent productivity. The latter
is a crude measure of the return on research
investment. One can find a variety of expilanations.
Abernathy pointed the finger at management (2),
whereas Kline indicated that we are about to enter a
-new age in chémistry (3). Howevey, it is also possible
that we are experiencing an effect in research that is
analogous to the finding that “new oil is harder to find
than old oil.” Any resource that must be mined out

34 becomes progresswely more expensnve because the -

expensive i$ that the infrastructure required to do
research in the 1970s and 1980s is increasingly
sophisticated and expensive. For example, most
research laboratories of any significance have analytical
facilities that include NMR spectrometers, HPLCs,
ESCA-Auger spectrometers, SEMs and the like. This .

- equipment is typically run by highly skilled specialists.

In an earlier time, analyses were thought to be
adequate or acceptable with much gimpler, less elegant
and far less costly techniques. Also, the laboratory of

Research Management
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today is equipped with a full 'rangé of 'sdphist'i,catcd

‘computers and database searching facilities. These are

only two examples that can be cited. No wonder R&D..
costs are escalating. Furthermore, this is a factor that
affects the larger companies more than the smaller -
ones. The large companies-are the ones most l1kely to

feel the need for highly sophisticated facilities to match

the technological demands of their research areas.
If oné now adds the economic criteria. attendant to

. new research, the picture of high costs becomes even

more pronounced. The chemical industry has seen a
steady decline in profitability in the last two decades
and new reszarch must face far more hard-nosed
criteria of profitability and return on investment than
ever before. New chemicals that might have been
considered acceptable in an earlier time may now be
thought to ke too unprofitable to develop ‘This leads
to R&D that has fewer commercial successes as a
fraction of the numbers of areas explored.

Finally, we should address the guestion of the
adequacy of R&D funding in the US. Between 1964

and 1978 the level of R&D funding as a fraction of

It is possible that we are
~experiencing an effect in
‘research that is analogous
‘to-the finding that ‘‘new
oil is harder to find than
‘old 011” s

GNP dropped 25 percent; from 2.96 percent of GNP to
2.22 percent. By 1985; however, it had moved back up
to an estimated 2.7 percent. Increased spending on
R&D cannot Of itself guarantee greater innovation, and
there is probably no. “right” lével to. ensute a
revitalized atmosphere of innovation. Nevertheless we
are encouraged by this dramatic turnaround. Now it

* remains 1o be seen whether the US. patent output as a

measure of innovation also turns around and heads
back up. @ : R :
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A SEW STAFF OF LIEE
FOR mzms mm CELLULOSE

1 fuel tanks. They generate electricity directly from a chemical

b edicated dieters know
that the primary source
of calories in such baked
goods as bread and doughnuts
is the flour, not added sugar
or frostings. So the best way
to cut the calories is to replace
some of the flour with inert
‘ fillers. But current fillers are
i s0 unpalatable that if you sub-

stitute them I"or maore than 15% of the fiour, the result is too
dense and gritty for even the most resolute dieter. That's
because the fillers are cellulese derived from wood. o
Now researchers at the IS, Agriculiure_UW__igmm
in"Peoria, Hl;-believe they have found just the fiiler for tasty
diet g‘OOdte‘- a fluffy, fibrous cellulose made frorn non-woody
plants. The new filler can be prepared from the husks or
stems of brar, wheat, oats, and corn—and can replace up to
50% of the fiour in baked goods. The result is so pleasing that
“a taste panel couldn’t tell the difference,” says J. Michael
Gould, a USDA chemist. The USDA estimates the produet will
quickly command a $500 million market. A-half-dozen food-
processing.companies are. fined.up to license it.. .

prototype fuel eell that delivers twice the power and. fuel
economy of internal combustion engines—and double the out-
put of other fuel cells. Fuel eells are essentially batteries with

reaction between the fuel and z catalyst.

The secret of Argonne’s fuel eell, says researcher Darrell C.
Fee, is a new consfruction techmque The interior is made of
thin ceramie sheets bent and bonded together like corrugated
paperboard. The low-cost ceramic sheets function as the elec-
trolyte part of the ‘battery,” eliminating the need for the
fiquid electrolyte that weighs down most fuel cells. The Ar-
gonne unit can burn both liguid and gaseous fuels. Pound for
pound, the ceramic design is so efficient that Fee says it might
even be used in airplanes. And an electrical power plant using
the new fuel cells could be 55%10-60% efficient at converting
fuel into electricity—vs. 30%-t0-356% for coal-fired plants.

SUPERFAST CHIPS: A FRENCH S'I'ARTUP
IS OFF AND RUKNING

' PAINLESS ANGIOGRAPHY?
GEIS wemns ON IT

undergone  angiography
wishes there were some other

vessels, To search for blockages
that can cause strokes or arterio-
| sclerosis, doctors inject dyes that
s| show up in X-rays. The process is
notoriously painful and lasts for

‘hours. But it may soon be a t}ung of the past. Scientists at
General Electric Co.’s R&D center in Schenectady, N. Y., have
modified magnetie resonance imaging systems so they “—paint"

| images of flowing blood on a computer sereen.

MRI, which creates computerized images from the weak radio
signals emitted by atoms in the body when they are exposed to

'7}_* a powerful magnetic field, is well known for its clear—but

still—images of organs. To produce pictures of blood coursing

&7} through veins and arteries, GE developed a-computer program
| that suppresses the signals from stationary tissues while high-

lighting the images of moving cells: the faster the flow, the

j;brlghter the image. The software will soon be ‘available on
1 GE's-MRI scanners, Next, the researchers hope to adapt the
1 tectmigue to see the flow of blood inside the heart by caneeling
eut-the actior of a beatmg heart.

CERAF@BCS COULD LEAVE

QQMBBS?QQH Eﬁ@i?&is EK ?5{5 ﬁUS’I‘

irtually everyone who ‘has

way to examine the body’s blood

Because they work at blinding speeds, so-called HEMT inte-
grated circuits promise to form the basis for the next
generation of computer chips. But the materials needed for
high-eleetron-mobility transistors are so complieated that the
technology is barely creeping out of the laboratory. To get
HEMT 8peeds, the ICs must be “printed” on wafers that consist
of & stack of exotic semiconduector materials—with each layer
no more than a handful of atoms thick.

A European startup, however, believes 1t can give HEMT a
push ‘into the market by supplying such complex wafers,
Nuyen T. Linh, former head of HEMT research at France's
Thomson, last yvear left the electronics giant along with sever-
al members of his staff. They raised $4 million in venture
capitai and formed Picogiga, a startup in Les Ulis, near Paris.
The company recently shipped its first wafers, which are pro-
dueed by an esoteric technique known as molecular-beam epi-
taxy. ICs made with these wafers have switching times mea-
sured in picoseconds, or roughly'1 000 tamea faster than
standard silicon-based circuits.

ONE SMALL STEP FOR
GROWING FOOD ON THE MOON

Wlli men on the moopn be
' able to grow food in the i

“on the moon. So in January they

“out-whether wheat and perhaps’

‘they are working on imitating the glassy content of the real

be 1he raterial of choice fc_;r *uo*nurrou

hat eould rrake some engines obsaiete. Researchers at
{atl ry have built a

I3 qupereﬁ‘iment :
©car engines. But ceramics may also he the kev to a power | Minera] Resources Desearch Center. hopes that a plasma-are

! nto “h raCk’s iners

lunar sofl? The answer is impor-
tant to the dedicated band of sci-
entists Who believe that mankind
will establish a permanent base

will launch -experiments to find

soybeans will grow in lunar
greenhouses. ‘They won't fly .
there to plant the seeds, though-—just to Florida's Epcot Cen-
ter. The seeds will be planted in powdered rock guarried near
Daluth, Minn,, that closely matches the stuff on the moon,
Scientists at the University of Minnesota have already
erushed and ground the first 200 Ib. of ersatz lunar soif. Now

thing. Just mixing n regular glass won't do because the
moan’s glags-~produced by the heat of meteor impacte—is
Light and porous. Kenneth 3. Reid. director of the university's

™

L&y CHHUR BT

furnace will do the jot—and aiso drive off the moisture bound
ma};ir;g it even more like lanar sl
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represent | these officials, Concurrently, Federal department and
agency liaison is being fostered. In this manner ISETAP is attemptin,
to bring together the diverse components of the intergovernmenta.
science and technology endeavor. However, questions have arisen as to
the effectiveness of the Panel and as to whether its operation is meeting
the policy objectives of the legislation which created it.

Lack of visibility and recognition have been complieating factors in
the establishment of a base support for ISETAP’s activities in the
intergovernmental arena. The absence of a means to enforce par-
ticipation in the Panel’s programs and a lack of authority to implement
recommendations directly have been obstacles to the devef:)pment
of an effective program in the Executive Office of the President. The

and the reorganization have not helped in this respect. The situation
is such that the Panel can be expected to work best when and if it is
perceived as being an influential element of the decision-making process
at the Presidential level. The reorganization and the . subsequent

to increase the effectiveness of ISETAP. An assurance of support
for the functions and operation of the Panel from OMB and the

President’s Science Advisor, coupled with increased interaction with

o
eﬂ(
W«

uncertainties surrounding ISETAP’s activities, Presidential support,

relationship with the Office of Management and Budget are anticipated

Federal, State, local, and regional representatives, are understood .
to be essential to the recognition of ISETAP’s function and further =

cooperation with the Panel’s programs and objectives.

. POLICY STATEMENT AND REPORTS

The previous section has reviewed the establishment and operation
of intergovernmental science and technology activities at the Presiden-
tial level through the Intergovernmental Science, Engineering, and
Technology Advisory Panel. ISETAP is only the most recent organiza-
tional response to a series of activities which extends back over more

than the past decade. This section documents past attempts to de-

velop a domestic technology transfer policy beginning with the New
Technological Opportunities Program instituted in 1971 by the White
House Domestic Council and including various other executive,
congressional, State, and local endeavors. These activities resulted in
numerous studies, statements, and recommendations concerning the
issue of the intergovernmenteal utilization of Federal research. and
development results. Many of the recommendations are identical; all
are related. They are discussed here to present a total picture of how
our present activities are responsive to the needs and priorities indenti-
fied in the initial studies of the conecept. Current technology transfer
activities are discussed in subsequent sections and analyzed in terms
of the policy issues and suggestions delineated here. b

ACTIVITIES FOR INTERGOVERNMENTAL. SCIENCE AND TECHNOLOGY
DURING THE NIXON ADMINISTRATION :

New Technological Opportunities Program (NTOP)
In July of 1971, the White House Domestic Council, at the direction
of former President Nixon, initiated the New Technological Oppor-
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defense reéea.rch snd development. Under the leadership of William M.

Magruder, the endeavor was to study ways to apply high technology b ﬁ?}.
to the solution of social and economic problems. This effort was the ; froe
first such undertaking which recognized that the R&D capabilities Co
of the Federal departments and agencies provided opportunities in b 1
the domestic and foreign technology transfer arenas. ) (F4
Organized into three interagency task forces—problem identifica- the
tion, economic incentives, and international technology transfer—the Ad
NTOP study team requested agencies to identify technological Seid
activities related to potential domestic or foreign endeavors. Given - (Pt
a free hand, a list was drawn up which represented an enormous pla
commitment of funds if it were to be implemented. Complicating the Ted
situation was the absence of accompanying anslyses of economic, absi
}f)olitica,l, social, or environmentel impacts. The Executive Office of the rest
resident subsequently decided that the time was not right for such Seie
a massive undertaking. Instead, an incremental approach was adopted. the"
This attitude was reflected in the President’s address to Congress m - T
March 1972. : ' :

> Intergovernmental Technology in President Nizon's Seience and Tech-

F whi
the |
e F‘ng Message

orinér . President Nixon's address to Congress on Science and “tﬂ{

¢ Technology, delivered on March 20, 1972, was & major acknowledg- com:
ment of %]Ze benefits to be derived from the Federal research and FCS
development endeavor. The statement was an announcement of a Ti
new effort to support and utilize science and technology for the '

en:
improvement of the Nation's seepomny and its quality of life. The ?;131
\  President called for ne "- etween Federal institutions deve
® private industry, State and local government, universities, and © tives
Q&*)research organizations to apply R&D resuits to civilian needs. :
='Observing that “Federal resesrch and development activities generate
a great desl of new technology which could Ee applied in ways which
o well beyond the immediate mission of the supporting agency,” the ;
resident said States and localities need to pfa,y a central role in '
the decision-making process surrounding the application of these .
technologies. '
In order to develop these Federal/State/local relationships, the
Science Advisor, in cooperation with the Office of Intergovernmental
- Relations, was directed to serve as the focus for a disecussion of the
" issues by the relevant Federal agencies and State and local representa-
tives. Further, the needs of State and local jurisdictions were to be
-prioritized in & systematic way and the resultant data incorporated
into the decision-making process at the Federal level. Alternative
methods for improving access to Federal technical resources were to
be discussed as well as mechanisms for the aggregation of State and
local markets in such & way as to produce economies of scale.

i b

o L bl A M P AR, e

FEDERAL COUNCIL FOR SCIENCE AND TECHNOLOGY (FCST)

0«:\" The _agg{resl;s to Congress by President Nixon paralleled work under meet1
R ay within the ;

Federal Council {for Science and Technolo - ‘ forma
o~ M&%ﬁe& The Federal Counc
Executive Urder

ad been created by ' local .
/'l

b

- [ issued by President Eisenhower on March 13, A dra
> 1959, and was designed to assist the various Federal departments and ; State,
&~ agencles in the coordination and management of problem-solving in i and 13

- @~ science and technology. Locatéd in the Executive Office of the Presi- ‘ T Gom!
. o g ‘ R : S Puhblic
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dent until 1973, the Council’s membership was composed of Federal
policy officials from thirteen departments and agencies and observers
-Irom other Federal units with the President's Scéience Advisor as
Couneil Chairman. : B
In mid-1973, the Federal Council for Science and Technology

the National Science Foundation whose director served as Science
Advisor to the President. FCST was abolished when the National
Science and Technology Policy, Organization, and Priorities Act
(Public Law 94-282) was signed into law on May 11, 1976, and in its
place a Federal Coordinating Council for Scienee, Engineering, and
Technology (FCCSET). was estabhished. Many FUST functions were
absorbed by the newly created: FCCSET. The intergovernmental
responsibilities of the unit were taken over by the Intergovernmental

- Science, Engineering, and Technology Advisory Panel also created by
the legislation. : o - T

~ The major portion of the work of the Federal Council for Science
and Technology was conduoted through interdepartmental comamittees
which addressed specific issues. During the period of its opera,tionj

the Council established several units which dealt with State and local
utilization of Federal research and development. A discussion of these
committees and their work follows. ' '

FOST Committee on Intergovernmental Science Relations

The Federal Council established the Committee on Intergovern- ™7
mental Science Relations in 1969 to study and suggest methods to Q.q;()
improve the interaction of Federal, State, and local research and . -
development programs and policies, Composed of twenty representa-
tives from Federa! agencies, the Committee was directed to:

¢ Inventory and evaluate the impact of Federal policies and pro-

- grams on the scientific and technological activities of State and
local governments. :
e Inventory State and local science and technology activity and
appraise its relation to Federa! programs. - '
¢ Formulate, in consultation with representatives of State and

~ local governments, recommendations for Federal initiatives to
strengthen this activity and Federal cooperation with it.
¢ Identify the need for scientific resources, including manpower -
and institutional requirements, of State and local governments, -
and assess the adequacy and impact of Federal programs bearing .
on these needs. g ‘ E
+ Recommend policies, procedures and programs to improve man-
agement, information exchange, planning, and coordination of
Federal science and fechnology activities with related activities
of State and local governments.! '

A report, “Public Technology, a Tool for Solving National Prob-

_%ms,” wae issued by the Commilieéé on Intergoverninentil ocience
elations 11 MaY © —The docurment was the result of numerous
meetings with State and local officials supplemented by & series of
formal presentations to the group by representatives of State and
local governments, congressional experts, and manpower specialists.
A draft of the report. was reviewed by a representative from each
State, by local officials, by the twenty participating Federal agencies,
and by independent experts in the field. Three days of hearings on

! Committee on Iulergovernmental Seience Relations, Federsl Council for Science and Technology. -
Public Technology, & Tool for Belving Nalional P_rpb]ams [18%2]. p. wil. _ o .
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the study were held by the Science and Technology Committee of
the National Legislative Conference.

The issues addressed by the Committee included cooperative pro-
grams between States and the Federal Government; State, local and
regional science and technology organizations; manpower utilization
by State and loeal jurisdictions; and Federal legislative initiatives to
foster non-national 8 & T capabilities. The resultant report stressed
the importance of improving State and local science and technology
capabilities so as to meet the increasing demands of these jurisdictions
in terms of the provision of goods and services. The committee ad-
dressed the issue on two levels—increasing the role of science and tech-
nology in the State and local decision-making process, and expanding
the impact of State and local needs in decision-making within the Fed-
eral departments and agencies conducting research and development.
The report discussed the interrelationships between the Federal gov-
ernment and State and local utilization of science and technology. It
delineated several observations among which were the negative and
unintended impacts of certain Federal policies and practices on State
and local decisions and the lack of a sense of diversity between States
or localities in terms of problems and possible solutions, What the com-
mittee suggested were new, more flexible arrangements which would
improve the transfer of technology between jurisdictions and facilitate
the fiow of information between governmental units.

The recommendations which the committee made were designed to
serve as guidelines for addressing the issues. Among the proposals de-
lineated 1n the written report were: (1) development of mechanisms to
strengthen the input of State and local needs and priorities in the Fed-
eral science and technology decision-making process; (2) identification
of Federal progrems and activities relevant to State and local decision-
making; (3} improvement of the scientific and technological capa-
bilities of States and localities; and (4) development and support of
science and technology dissemination mechanisms.

FOST Committee on Domestic Technology Transfer

To facilitate the coordination of the technology .and information
transfer process in the relevant Federal departments and agencies, the

Federal Council for Science and Technology ereated the Committee - a
on Domestic Technology Transfer in April 1974. The Committee’s ex- --

pressed purpose was to

. Exchange information and experience on Federal agency.

efforts to disseminate technology :
» Collect, compile, disseminate Federal agency data on tech-

nology transfer programs, contact points, support resources for -

use by State and local governments and private industry
s Exchange information on sgency organization and experience
for receiving user information of technology transfer nesds and
priorities.?’ _ o
In pursuit of these objectives, the Committee published the “Di-
rectory of Federal Technology Transfer” in June of 1975. This book
detailed Federal department and agency activities involving the do-
mestic transfer of technology so as to publicize the resources available
to State and local governments. Research capabilities, transfer policies
and practices, contact persons, and user groups of over forty programs

* Linhares, Alionso. An Overview of Federa) Technology Transfer {1978]. p. 17.
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were described. It was designed to serve as & guide for State, local, and
industrial users in interacting with the Federal system. : ‘

An updated and expanded version of the Directory was published
in June 1977 by the Federal Coordinating Couneil for Science, Engi-
neering and Technology. In August 1978, 1t was decided that the Office
of Seience and Techrology Policy and the National Science Foundation
would jointly publish the Directory in the future and the Committee
on Domestic Technclogy Transfer was abolished.

At the request of the Committee on Domestic Technology Transfer,
the Office of National R&D Assessment of the National Science
Foundation conducted a study on Federal technology transfer activi-
ties in twenty-five departments and agencies. ‘The report, “Federal
Technology Transfer, An Analysis of Current Program Characteristics
and Practices” (published December 1975), addressed methods for
assessing and improving technology transfer and utilization programs
and practices. The analysis was directed towards Federal, policy level
officials who input into the decision-making process. It out].i)inec{ those
factors influencing the transfer of technology which are amenable to
policy decisions. Among the findings with legislative relevance are:

(1) The expression of support for technology transfer from top
agency ofﬁcialis is an important influence in. t.%e extent of transfer
activiiies. _ : : g

(2) Agencies which have effective technology transfer programs
tend to: (¢) have specific allocations for t.chnc;g{)gy utilization pro-
grams; (b) designate technology transfer responsibility to one unit
with that mandate alone; and (¢} use locally-based field offices
staffed by Federal employees. : '

(3) Face-to-face transfer of information, expertise and tech-
nologies is most effective. )

(4) The formalization of technology transfer programs with
locally based staff and delineated budgets increase the success of
the transfer and utihzation activities. :

FOST Commitiee on Federal Laboratories/Task Force on Intergovern-
mental Use of Federal B&D Laboratories - . :

In 1967, the Committee on Federal Laboratories was established to
inquire into the effective utilization of the Federal research and de-
velopment system. In response to ab increasing interest in expanding
the use of Federal laboratories beyond their I(j)a,rent department or
agency, & Task Force on Intergovernmental Use of Federal R&D
laboratories was created by the committee on August 1973. Bu]ldm%
on work published by the Council of State Governments, the General
Accounting Office, and the National Action Conference on Inter-
governmental Science and Technology Policy, the Task Force issued a
report entitled, “Intergovernmental Use of Federal R&D l.abora-
tories.” ® This study underscored the importance of tapping the tech-
nical resources of the Federal laboratory system to identify and meet
the needs of State and local jurisdictions in the provision of goods and
services. Given the increasing demands on these non-national units and
the President’s stated intention to institute a new policy of infer-
governmental cooperation, a more fiexible approach to the utilization of (')

3 Federal Council for Beience and Technology. Committes on Federal Laboratories. Intergovernmental
Usa_ of Federal R, & D. Laboratories. Washington, U.5. Government pripting Office, 1974. 30 p.
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the laboratories: was acknowledged to be a significant component of
the effective resolution of many State and local problems.

In its study of the issue, the Task Force determined that there ]
were various institutional barriers to the effective utilization of the
Federsl laboratory system including budget and manpewer limita-
tions; lack of, or ambiguous, policy directives; and conflicting priorities.
There appeared to be no legal obstacles to the use of these laboratories
with Thepossible exception of the Uncertaimtiés surrounding the inter-
prefation of the so-called Mansfie 23} i e Mili ro-
curerent Act of 1970 (to be disvwmssed ot a Tater point in this

chapter). However, there was no clearly defined statement on behalf
of the executive branch which would delineate the need for interagency
M coordination and thus provide the support for agency activities to
edue’ this end. Because of the lack of integration between the participants
~ in the intergovernmental transfer process and the stated benefits to be
P> accrued by a coordinated effort, the Task Force report recommended”
e that a systematic approach for technology transfer activities be
institutionalized in, and between, agencies. The report also advocated
greater use of the provisions of the Intergovernmental Personnel Act
of 1970 and the Intergovernmental Cooperation Act of 1968, as well

as a clarification of the Mansfield Amendment to promote the utili-

zation of Federal research and development results from Department

Defense laboratories. {

The published report suggested several guidelines for intergovern-
mental activities and the promulgation of a draft policy statement for
expanded interagency cooperation in the utilization of Federal lab-
oratories, but made 1t clear that each agency would have to develop
its own specific procedures dependent on its mission and operation.

< Despite the support by the Federal Council which voted its approval
of the report in plenary session on April 11, 1974, esident never
accepted the recomme ig: ' Athin © ent, It 15
believe Al this was a result ol a negative reaction by the Office of . -
Management and Budget to the proposals contained in the report.t

GENERAL ACCOUNTING OFFICE STUDIES RELATING TO
INTERGOVERNMENTAL TECHNOLOGY TRANSFER

A eners Accounting Office (GAO Jprovides Congress with
WSouy Soversigl i

on the operaiion ol the exectlive departments and agencies.
junction with this mandate, GAO has produced several reports

dealing with Federal sctivities in the intergovernmental transfer of
technology. . : : :

“Means for I ncreasz'ng the Use of Defense Technology for Urgent Public
Problems” * '

The study undertaken by the General Accounting Office addressed
the relative roles and responsibilities of the Department of Defense

and other Federal agencies in the technology transfer process; the
legislative and organizational factors which influence the activity;

4 1U.8. Congress. House, Commnittee on Science and Techinology. Subcommities on Domestic and Inter-
national Scientific Planning and Analysis. Interegency Ceordination of Federal Scientific Research and
Development: The Federal Counct for Science and Technology, (Comrnittee Print} Washington, U.S,
Qovernment Printing Office, 1876, p, 180. ) ’

s General Accounting Office. Means for Increasing the Use of Defense 'i‘echnology for Urgent Public
Problems. Washington, U.5. Government Printing Office, December 29, 1972. 58 p.

and the need fc
transfer endeav(
discusses the iss
pologies and tex
civilign sector. -

The authors 1
vestments in resi
by applying the
lineated needs i
local jurisdietior
DOD as a techs
deserved further

olicy guidelines
units. (%ompoun{
tion pertaining t
ment Authorizai
ment of Defense ;
Law 91-441). E
section of this &
DOD officials t
technology trans
not prohibit thes

Tﬁe GAQ sin
utilization and i
Socounting prace
DOD relafionsh
the study indics
by which, and tk
Again, the absen:
for_such activity
benefits to be di
which face-to-fa
form of transfer
reports and docy

ggaal—mLcLsiT,\m,
nical documents |
encountered. |

Following this
recommendation:
transfer endeaveo

© expressed the ng

technology trans!

" "and Budget ortb
the issuance of(;

between, governs
transier
matching of Fede
these recominen;
an QMB policy |
for Department |
civil agencies and
agency developin
response to these

of the Federal G

{



significant component of
&l problems. j

v determined that there
rective utilization of the
¢ and manpower limita-
and conflicting priorities.
* use of these laboratories
28, surrounding the inter-
-ent i the Military Pro-
5 at a later point in this
ned statement on behalf
the need for Interagency
for agency sactivities to

selween the participants -

the stated benefits to be
rce report recornmended
<. transfer activities be
ae report also advocated
rnmental Personnel Act
ton Act of 1968, as well
nt to promote the utili-
esults from Department

idelines for intergovern-
raft policy statement for
A1zation of Federsl lab-

would have to develop
mission and operation,
-hich voted its approval
374, esident never
AR, ent, [t is
eaction by the Office of
sntalned i the report.t

3 'RELATING TO
¢ TRANSFER

+ovides Congress with
rartments and agencies.
roduced several reports
vernmental transfer of

-wlogy for Urgent Public

ntimge Office addressed
cepartment of Delense
- transfer process; the
nfluence the activity;

smmmitiee on Domestic and Inter-
_ Yederal Scientific Research and
rmittee Print) Washingion, U.S,

 Technaology f b biie
e sy p for Urgent Pubiic

01

and the need for improved policies and procedures to promote the
transfer endeavor. The resultant report, dated December 29, 1972,
discusses the issues associated with utilization of defense-related tech-
nologies and . technical expertise to meet and solve problems in the
civilian sector. Lo

The authors were concerned with increasing the returns from in-
vestments in research and development in the Department of Defense
by applying the results of the science and technology efforts to de-
linested needs in both the civilian-oriented agencies and State and
local jurisdictions. In analyzing the practices and prospects of using
DOD as a technieal resource, GAQ raised various issues that it felt
deserved further consideration. Amone these was the absence of clear
policy guidelines for the transfer of technologyfbefween povernmental
units. Compounding this was the uncertainty surrounding the legisla-

tion pertaining to DOD nondefense sctivities in the Defense Procure-

ment Authorization Act (Public Law 91-121) and the 1971 Depart- Qw}é

ment of Defense Procurement and Research Authorization Aet (Public
Law 91-441). This legislation, discussed in detail in & subsequent
section of this chapter, has served to induce hesitation on behalf of
DOD officials to 1ssue policies and develop programs to promote
technology transfer, although it is believed that the legislation does

~ not prohibit these activities as such.

The GAO. study details the barriers to the .intergovernmental
utilization and transfer of technology created by personnel lhmits and
accounting practices withan the Depariment of Defense. In terms of
DOD relafionships with other Federsl departments and agencies,-
the study indicated that each civilian agency differs in the methods
by which, and the extent to which, it uses defense-related technology..

Agsain, the absence of elear policy guidelines and a Jegislati IR
for such sactivifies is noted. The findings underscored the increased
benefits o D& deriv the “‘active” transfer of technology by ‘O j

- which face-to-face contact is achieved as opposed to the ‘“passive’’ _.W_Qmi
" form of transfer which entails the passage of informstion through

reports and documents. The authors stressed the ,@_pgzgi.m_:‘ﬁsm‘arf
s\gml-inl;ezw@gr\lfigproblemﬁolving and’ expressed doubt-that-tech-
nical documents transferred to another unit could mateh the problems
encountered: ' : '
Following this review, the General Accounting Office made several
recommendations designed to address the inadequacies of present
transfer endeavors. Among the recommendations made, the report
expressed the nesd for s clearly defined and stated governmental
technology transf : ati om the Office of Management
and Budget or the Office ol S Aecimology, It alsé called 1o
theissuance of guide or formal transier activities withim, and
between, governmental units and for the establishment of &

%}mﬁl@mg_le&m whose purpose would be to assist in the
matching of Federal technical resources with national needs. In making
these Tecommendations, GAQ designed suggested guidelines for

an OMB policy directive on interagency sharing of technology and
for Department of Defensé technology  transfer with other Federal

civil agencies and departments but stressed the impor f egi;b/
agency developing its own program to meet its-opérational styls-In

response to these recommendations, OMB stated that 1t 15 the policy.
of the Federal Government to promote technology transfer but that
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written guidelines for Federal agency transfer endeavors would not be -
forthcoming. Commenting on this response, the GAO report :

reiterates:

We . recognize that there is and has been a general, although informal, policy
encouraging the sharing of technical resources within the Government. However,
civil agencies differ widely in their approaches to seeking and using these resources.
‘We believe, therefore, that-active and effective sharing requires a specific reitera-
tion by OMB to elaborate on the policy, to provide guidelines for reasonably
uniform and consistent implementation, and to establish a basis for menitoring

vided by an OMB directive encouraging active interagency transfer methods. A
statement such as we recommend should provide a framework against which each
civil agency could promptly begin to establish its own policies, procedures, and
transfer methods in consonance with the President’s poliey.

The civil agencies whose activities are discussed in this chapter generally agreed
to the need for 1elolicy guidance from OMB. Some of these agencies speciheally
supported an OMB policy that would require each agency to establish its own
specific guidelines and implementing mechanisms for technology transfer.®

“Technology Transfer and Innovation Can Help Cities Identify Problems
and Solutions” ¥ S o

This General Accounting Office report is a study of the California
Four Cities Program. The program, cosponsored by the National
Science Foundation and the National Aeropautics  and Space Ad-
ministration, was designed to determipe whether or not technology
could be applied to State and local problems. The report concluded
that, on the basis of its analysis of the operation and results of the
endeavor, Federal technical assistance can provide solutions on
the State and local level. It stated, however, that an understanding of
the innovation processes as well as an understanding of the approaches
toward acceptance of new technologies on behalf of non-national
governments are necessary to the success of the transfer endeavor.

In the course of its study of the technology transfer activities of the
Four Cities Program, GAQO observed several barriers to the transfer
process. Among these obstacles are: social, political, and economic
constraints beyond technology; a lack of market aggregation mechan-
isms and practices to foster private sector involvement in public
technology; and a tendency to avoid risks in government activities.
In eonjunction with these identified barriers, the report also delineated
several conditions which influence the utilization process. The need
for effective communications between city and Federal personnel, as
well a5’ between the Federal agency representatives themselves, and

* the importance of the strong support from local government officials

are delineated as conditions necessary for successful intergovern-
mental technology transfer. :

“Inventory of Current Federal Laboratory Studies”

Brief ‘mention is made here of an unpublished study conducted by
the General Accounting Office which identified existing studies of
R&D activities and utilization in the Federal laboratories. It was
performed at the request of the Chairman of the House Committee
on Science and Technology. The report identified 34 studies by Federal
departments and agencies. Of these only approximately eight address
cross sector utility of labs and technology transfer issues.

¢ GAC, op, cit., p. 37 '
? Qeneral Accounting Office. Technology Transfer and Innovation Can Help Cities Identify Problems
ansd Solutions. Washington, U.8. Government Printing Office, Angust 6, 1975, 55

p.
U.8. Genersl Accounting Office. Inventory of Current Federal Laboratory Studies. Unpublished report.
May 1978. 65 p. - - : -
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unnecessary duplication of special service functions; and to authorize all depart-
mentg-ang agencies of the executive branch of the Federal Govermment which do

not have siich guthority to provide relmburqablfww“}d&f technical services
to State and Jocad governments.

The provision of-fechnical expertiset6 State and local govern—
ments under this act T on Wptmn that these goods and
services cannot be furnis ough ordmary business chamlels
As stated in Title ITI, See- :

. . . such services include only thove-which the Director of the Bureau ‘
of the Budget {now#iie Office of Management an get] through rules and regula-
tions determimef Federal departiments and agencies & special competence to
provide, SuEh rules and regulations shall be consistent wit: in furtherance of

the vernment's policy of relying on the private enterprise system. to provide
se services which are reascnably and expedltlously available through ordmary

business channels.

Legislative History

January 26, 1967—8. 698 introduced {Government Opera,tlons)

July 2, 1968—Senate report: 1456 to accompany S. 698.

July 23, 1968—Companion mll: H.R. 18826, introduced (Govern-
ment Operatlons)

July 29, 1968—S. 698 passed Senate after adoption of commlt.tee
amendments.

August 2, 1968—House report: 1845 to accompany H.R. 18826

September 15, 1968—S. 698 p&sqed House amended in heu of
H.R. 18826.

October 1, 1968—House agreed to conference report.

October 4 1968—Senate a,creed to conference report.
Octoberglfi 1968—Measure signed into law by the President—— 1

Military Procurement Authorization Act of 1969/Public Law 91—121
(S. 2646) November 19, 1965

Military  Procurement Authorizaiion Act of 1970{Public Low 91—.4.41 ;
(H.R. 17128) Qctober 7, 1970 \
"—“—‘””mtsmptwn —Title 11, Sectlon 203 of the Military Procurement Act
’ of 1969 authorizing fundlng for the Department of Defense, provides:
None of the funds authorized to be appropnated by the act may be used to

carry out any research project or sfudy umnless such project or study has a dlrect
and spparent relationship 1o a specific military function or-operation.

Title IT, Section 204 of the Military Procurement Authorization
Act of 1970 contamed similar but not identical lapguage:

None of the funds authorized to be appropriated to the Department of Defense
by this or any other act may he used to finance any research projeet or study
unless such project has, in the opinion of the Secretary of Defense, & potentlal
relationship to a military function or operation.

Implwcations—The Department of Defense, which is responsible for
approximately hall the Federal R&D budget asserts that it is
constrained in the application of DOD technology to meet State and
local needs by the provisions of Public Law 91-121, later modified
by Public Law 91-441. However, the history of the two bills indicates
that the intention of Congress was not to entu'ely restrict non-defense
oriented research and development activities in military laboratories.'
After Public Taw 91-121 was enacted, t.he Department of Defense
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terminated various projects which did not appear to have “a direct
and apparent relationship” to a military operation. The latter bill
modified the restriction, limiting the funding of projects to those de-
termined by the Secretary of Defense 1o have a “potential relation-
ship” -to the defense endeavor, '

The general interpretation of the legislation and the discussion
concerning the modification of the original language of the restriction
is that technology transfer efforts are valid provided they do not
interfere with the primary mission acfivities of the Department of
Defense and provided they are furnished on a cost-reimbursable basis.
These endeavors are viewed as salient to the support of Government
and thus strengthen our national defense. The practical guideline
which has been followed in the past few years is that spending for
nondefense-specific research and development by DOD be limited te

. 3 percent of the total funds.

Uncertainty has surrounded the issue of whether the so-called
Mansfield Amendment to the Military Procurement Authorization
Act continues to be valid. This question was addressed in a report
written by David R. Siddall, Legislative Attorney, American Law
Division, of the Congressional Research Service, dated March 16,
1978, which is included verbatim: o

VALIDITY ° OF PUBLIC LAW §l-441 SECTION 204, THE MODIFIED ‘‘MANSFIELD
AMENDMENT"’ .

In 1969 Senator Mansfield proposed and the Congress passed an amendment
to the military procurement authorization law for fiscal year 1970 which pro-
hibited funds authorized by that act from being used to carry out research projects
or studies not having “a direct and apparent relationship to a speeific military
function or operation.” Public Law 91-121, § 204, 83 Stat. 206, :

In 1970 the authorization bill for 1971 (H.R. 17123) was passed by the House
without any similar amendment being included. The Senate Armed Services
Commitiee recommended that the provision be included in the bill without change
“in order to provide the same restrictions on research and development funds for
fiseal year 1971." Senate Report 91-1016 av pp. 99-100. On the Senate fioor, this .
Committee amendment to H.R. 17123 was considered as part of an amendment
proposed by Senator Mclntyre to add a section expressing the sense of Congress
that funds for the National Sciénee Foundation sheuld be increased. 116 Congres-
stonal Record 30367, The Amendment unanimously passed the Senate. H.R. 17123
therefore went to conference containing a Senate-passed section 204 with language
identical to the Mansfield Amendment, which was section 203 of the immediately
preceding military procurement authorization act (Public Law 91-121). =

In Conference the language of the Senate-passed section 204-was modified
from the original provision requiring “a direct and appsarent relationship to a
specific military function or operation” to a requirement that the Secretary cf
]gefense determine the existence of “‘a potential relationship to a military funetion
or operation.”” A second change to the section altered the language so that instead
of the provision applying *to funds authorized to be appropriated by this Act,”
the provision was made applicable to “funds authorized to be appropriated to the
Departinent of Defense by this or any other Act’”’ (emphasis added). The guestion
presented is whether this second change, providing for the section to be applicable
to “any other' act, is permanent law applicable o all subsequent Defense De-
partment funds for research projects and studies. . .

The original version which the Senate placed in H.R. 17123 specifically applied
only to funds authorized by the Act. The language was specifically changed in
conference to include “any other act.” There was no comment concerning this
change in the Conference Report on the bill (House Report 91-1473), nor in debate
on the House floor. : : - e

In the Senate, however, this change in language was discussed. 116 Congressional
Record 34585-86, Senator Mansfield, questioning whether the addition of “any
other act” would include the previous year’s Aet, queried Sepator Stennis as to
whether the “‘prohibition is prospective only, and in no way retroactive to up the
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standards required last year in the funding research.” Benator Stennis’ reply,
made after consideration of the issue, was that the section “acts prospectively
only and will not affect funds for fiscal year 1970, the fiscal year just closed, funds
that have not been expended.” Senator Mansfield later in the same discussion
restated the agreed interpretation that “its application, if any, will be under the
terms laid dowm by future appropriations acts.”

The conferees specifically removed language from this section which would
have limited its application to funds authorized by the Aci itself. Language was
added to make the section applicable to “any other Act.”” This language was agreed
upon by the conferees after spending “, .. an awiul lot of time determining the
proper course of action. . . ¥ (Rep. Rivers, 116 Congressional Record 34152 eol.
3) We therefore eonclude that section 204 of Public Law 91-441 continues in.

force uniil repealed or amended and its provisions are applicable to all Defense

Department funds used to finance research projects and studies.

ErOTEI el T ersonhet—=3el—o Q¥ PablicLawew—9H=678

January 8,.1971
Description—The Intergovernmental Personnel Act of 1970 xfas
developed to strengthen the ability of State and local goverpfhents
to deal with the problems under their jurisdiction. The varjefis needs
were expressed in House Report 91-1722 to accompany S/11:

Growth in population and increasing urbanization of the LMited States are
greatly extending State and local government responsibilities. Citizens are
demanding more effective government, better education foptheir children, more
and better roads and publie transit facilities, clean and plewtiful water, unpolluted
air, heiter police and fire protection, more and better péereation facilities, more
and better hospitals, better faciiities for the treatment, 6f mental illness, programs
for safeguarding economic security, and many othef services. New.and urgent
urban problems have developed. . . . . ’

These mushrooming demands generally have Been beyond the financial capa-
bilities of the State and local governments tosheet. Accordingly, there has been
a continually increasing need for Federal aid/ . . :

The need of State and loeal governmentg for substantial financial assistance is
only one of the main facets of the overgll problem of meeting the demands of
our citizens and of making our population centers fit places to live. Also critical
is the fact that many of the States apfi local governments, now and in the fore-
seeable future, lack the highly qualifigd administrative, professional, and technical
personnel in the numbers reguired /Ao plan, innovate, organize, and execuie ithe
wide variety of necessary progran :

This legislation created g/program of grants and training.assistance

_designed to give State a@d local personnel the administrative, pro-

fessional, and technical gkills vital to governmenta] operation. Inter-
governm ental cooperation in grants administration i fostered through
the establishment of an Advisory Council on Intergovernmental
Personnel Policy appointed by the President. Not to exceed 15
members, the Codnc! acts to advise the President on- programs,
-problems, and pdlicies concerning public administration, State and
ocal capacity Building, tramning, and intergovernmental assignment
of personnel. :

Grants arg made available to State and local jurisdictions for pro-
grams to develop and institute improved personnel administration
methods. State and local employees may be permitted to participate
in Fedefal training programs under the provisions of this law and
funds Are designated for nonnational jurisdictions to . . . frain and
educdte . . . professional; administrative and technical employees
ang’ officials.” Title IV provides for the temporary assignment of
pefsonnel from States and localities to the Federsl Government and
 Fice-versa. coee
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o Prntectxon:sm hurts Americans mora than it hurts the
foreigners it is aimed at. President Reagan says, "They cught tu-
eall it destructionism." :

Q During the pasf.three yaars, the 4.8. has axparienced'racnrd : |
trade deficits, yet our unemployment rate has fallen by about a ‘ i
third and 10 million more Americans have joined the workforce. : ;

-] Europe, on the other hand, is far more protectignist than
the U.S8., but has experienced economic stagnation for more than a
: decade. Total emplayment in Western Europe is virtoaally the same
today as it was 10 years agoj since the labar force grew over the
same period, unemplayment has 1ncreased.

=] Protectionism ;B uccas:onaly defended by some an nationat
security grounds. Today, our national security depends on.
maintaining a technological edge over potential adversaries.
Protectionism breeds stagnation and, even in such critical
industries as samiconductors, is likely to be inimical to
national security.

©  Protection does not .affect total emplayment. It simply
shifts employment from more efficient industries to less
aefficient industries. Net affect lower productivity; lower
natianal income.. : : ’ '

The Costs cf Prutecﬁianism

o Protectionism forces a massive transfer of wealth from

ordinary Americans to the special interests. The cost of
protectionism falls most heavily upon low~income Americans, .
because af higher prices on basic consumer goods. '

o Import controls to protect 19 industries from foreign
competition cost American consumers a staggering %54 billion in : i
1984 alone, according to a study published by the Institute for ' !
International Economics, a liberal Washington—based think tank. :
The: study also found: ' ' ‘

-~ The par-industry cost ranges from %27 bxll:on to protect the
~and apparelindustries, down to about $100 million tn
2 tho cannad—tuna 1ndu5try.

t cult st mxllinn to save a single job in the steel
industry i 1984y and $240,000 to save a sxngle job in the orange
juice industry. :

-
o - The International Trade Commission estimates thét_193141984 )
Japanese auto import restraints saved 44,000 jobs in t_he u.s. S C—

automobilae industry, but cost American consumers
$14 billion. In other words, each job saved in the’ U S. auto
industry cost Amsrxcans abnut $90, 000 per year. .

Q Economlst Mzchael Munger estlmates that the cost of
protectionism today i3 between %1, S00%and $2,000 annually for a
family cf four —— mora than most families pay in federal income
tax. . . .




=] The cost of protectionism falls heavily on the poar.
According to the Federal Reserve Bpard of New Yark, protection of
sugar, clothing and automobiles was the eguivalent of an income
tax surcharge of &6 percent on a family earnxng between $7 OO
and  $9,350 in 1984.

Lessons of Hiator* Clear

] ‘The 1930 Smadt—Hawley Act raised duties on neaﬁly‘EOO items,
from champagne and dolls to hand tools and farm products, pushing
America’s tariffs to their highest levels in the 20th century.

o A total of 5% countries protested to the U.S. Government
about the danger Smoot-Hawley posed to the world economy, then
reeling from the éffects of the 1929 stock market crash. Over
1000 economists signed a petition urging Caongress nét to pass
Smoot-Hawley, and asking President Herbert Hoover not to sign it.

=] In the teeth of these protests, the measure passed both
houges of Congress (with the Senate voting for the measure on
Fr1day the 13th, June 19390) and was signed into law.

"o Within months of enactment, ouwr key trading partners began
.raising the1r tarlFfs and establishing exchange controls.

- u.s. mar:hand;se imports fell from $4.S bBillion
in 1929 to $1.3 billion in 1932, the lowest lavel since 1908.

-— U.S. merchandise exports fell nearly &0 percent from 1929 to
=} Liberal and congervative historians agree that Smoot-Hawley
deepened the Great Depression by encouraging other countries to
erect trade barriers; isolating America’s economy behind a
high-tariff wall- ;and undermining Ewropean war debt repayment
efforts. : '

Salected Quotatians on Protectionism

Froﬁectinnist moves basically profit special inteEests at the

axpense of the consumer and at the rlsk of retalxatlan ~- gosting

nmerlcans their Jobs.
—-—— Ronald Reagan
Remarks to the International
Forum, U.S5. Ghamber of Commerce
April 23, 1984 ’

This philosaphy of the free market -~ the wider economic choice
for men and nations - is as old as freedom itself. I& is not a
partisan philosophy. -
: -—— John F, Kennedy
Message to Congress on
Forzign Trade Palicy
January 2%, 1942

This is the first (shareholders] meeting

where we can report things have nevar looked
better... . The Japanese‘have already added

#1000. to their sticker prices and I Sxpect
they'll be adding 1000 in the next six months.
That awful advantage we've been complezn:ng abaut

&




is gnne and wa think it's a great time to sell
‘cars. :
—=- Lee lacocca .
MNew York Fosty May 15, 1986

Protectionism is no solution to the economic
problems we face. A highly industrialized’
country like the United Btates would suffer
greatly if the doors to international commerce
were closed. : C
——— Senator Walter Mondale
Congressional Record
Decaember 13, 1974

What point is there in propagating sound economic
principles if the electorate is set to have the
country run on the principle that the aobjective
in trade is to get rid of as much as possible
and get as little as passzbla in return?

- Economist Frank Knight

HDUSE.DMNIEUS TRADE BILL - AN INVITATION FOR RETALIATION

=] If enacted into law, H.R. 4800, the House Omnibus Trade
bill, would be a sericus step backward for U.8. international
trade palicy. Many provisions of the bill would undercut the
President’s recent success in Tokyo in shgendering a new rnund n+
trade~liberalization talks. :

o H.R. 4800 would seversly damage the U.S5. economy, destroy
American jobs, reduce our international trade competitiveness,
and embroil us in trade conflicts with virtually all our maJar
trading partners. .

a The big losers under the House bill:

— ansumeré who would pay higher prices on thousands of
products; : S

- Workers in many of the most dynamic U.5. industries, who
would find overseas markets closed to them; and

- Farma?s'wauid face additional fimancial hardships.

Q As.nine members of the Fresident’s Cabinet asked in a jaint .
letter to the Congress, "Why should we jeeopardize the livelihood
of tha Flve million Amerlcans whose jobs depend on Exports"“ )

Examples of Unsupportable Provisions of H.R. 4800

o H.R. 4800 would require mandatory quotas against exports
from countries with large and persistent trade surpluses
vis—a-vis the United States. Japan, Taiwan, and West

 Bermany would be immediately subject te these quotasz. This
violates GATT and invites massive trade retaliation against U.S.
exports, particularly agricultural commodities, aircraft,
chemicals and data processing equipment. :

a The bill would make denial of "“internationally-recognized

worker rights" an unfair practice acticnable under Section 301.
_This standard would come back to haunt U.S. exporters -- in




right—to-work states, for'exampl@; The concept of
Minternationally-recognized worker rights" is ambiguous at
best. Congress has never recognized what that means.

o H.R. 4800 would un:laterally raedefine what is am illegal
subsidy, making some subsidies countervailable even if they are
available generally (like irrigation and roads). This pravision
would invite retaliation against U.S. timber exporters, ¥ur
example, who receivdé subsidized electricity.

—_—-
aQ The bill would require mandatory Presidential retaliatieon in
certain Section 301 cases by an inflexible deadline. Legalismn in
place of negotiation is no way to conduct U 8. foreign and trade
pn11cy.

o H.R. 4800 would prohibit the President from authorizing
tariff cuts for certain import-sensitive articles. This would
make it hard to get many nations to the bargaining table in a new
GATT round: could make some mandated U.S. negotiating objectives
impossible to achieve. )

o H.R, 4800 would require a 40 percent reduction in items
under national security export controls —— a meat-axe apprcach to
export decontrol that 1gnure5 national security.

o The bill would alsu establish a Cuunczl on Industrial
Competitiveness ta carry out industrial plannxng -~ a discradited
scheme that would pit one industry against annthar. Americans
don"t want it and don’t nead it.

o H.R. 4BO0 could add to the budget deficit. FPFreliminary
analysis indicates that H.R. 4800 would cost taxpayers an -
additional $6.5 billion over the next three years.

Building Blocks of a Bipartisan Trade Bill

o There are a number of important changés to H.3. trade law
that would improve America®s ability teo ccmpete. Supportable
prcvzs1on5 n+ the H.R. 4BUD 1nc1ude. :

i Expanding pratectinn for U.5. intellectual property rights;
and

Co- Providing the Pres;dent with negatxatlng authority +ur a new
round of multzlataral trade nagntlatlnns.

o KThe Adm:n:stratinn supports a number of changes in existing
law, uhich are not prESﬁntly included in H.R. 4800:

- ﬁmanding 1f. 8. antztrust laws tn promote competitiveness of
U.B. ‘industries; S

—— E:tabfishing a "war chest" to support mixed credit loans to
enablae U.5. exports to compete effectively::

- Amending the antldumhxng and countervailing duty law to
provide a predictable pr1c1ng test :uvarlng non-market economies
and .

- Amending our trade laws to put a deadline on dispute
settlement and to contain a fast-track procedure for perishable
agricultural items.’ ‘




.

o. November 1, 1985: Retaliated against the EC's failure to
nagotiate a settlament to the long—-standing GATT citrus dispute

by imposing duties on EC pasta exports.

o ‘October 16, 1985: Secured market-opening concessions from
Taiwan on tobacco, wine and beeri and from Karea on motion
pictures, in response to the threat of a 301 case.

a Throughout 1985: Successfully concluded MOSS tallis with
Japan in four areas! telecommunications: medical equipment and
pharmaceuticals; electronics; and forest products.

[,

Ongoing Trade Initiatives:

=] The Reagan Administration has taken the unprecedented step
aof initiating fouwr Section 301 unfair trade practice cases,
Cancernlng.

——— Brazilian informaticss

- Korean insurance:

- Japanese tobacco; and

==  Korean intellectual property rights.

] Unless the European Community rescinds its illegal quotas
against U.S5. agricultural products and provides compensation for
increased tariffs, the United States will establish equally
restrictive quobas and ingrease tariffs on their produ:ts
enterzng our market.

-] - The President grdered a fagt-finding inguiry to determine
whether the Eurcpean Community would unfairly penalize American
exports of as much as $125 million work of meat if they implement
their meat inspection programs.

Q President Reagan has ordered an investigation of Taiwan’s
automotive export performance requirements. This is the first
case ever initiated under Section 307 of the Trade and Tariff Act
af 1984,

=] For the first time, the United 3tates has self~initiated an
ant1~dump1ng case agaznst Japan on 245K RAMS computer memory
chxps.

=} - The Administration is countering foreign subsidized
agricultural exports by concluding over %400 million work of
sales under the Export Enhancament Program. The Reagan
Adminigtration is alsoc countering foreign subsidized export
financing by aggressively using existing authorities. For

the first time, the Export-Impoart Bank has extended concessionary
financing to a U.8. firm for a sale in the U.S5. market.

Iinternational Negotiations and Cocperation

[~} The Tokyo Economic Summit adopted new arrangements for
closer economic policy coordination by the major industrial
democracies. These arrangements should lead to improved
growth, smaller trade imbalancez and greater stability in-
international exchange rates.

<] ‘At the Tokye Economic Summit, leaders of the seven major
industrialized democracies and representatives of the European
Eommunity endorsed the early launch of a new round of
multilateral trade negotiations, targeting the September GATT

. Ministerial meeting for decisive progress. .
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' SCIENTISTS’ MOBILITY, FY 1985
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| CTABLE 1 |
 NATIONAL INSTITUTES OF HEALTH

" INTERNATIONAL EXCHANGE PROGRAMS
' PROGRAM DISTRIBUTION; FY 1985 -

'Participants““ ' % Costs

Visiting Program . 1,403 Foreign ~ $24,077,100
Guest Researcher Program 558 Fore{gn : _: - -0- _'
Int1. Research Fé]]owships 7 100 Foreign - < 3,374,000
. Senfor Intl. Fellowships 46 U.S. 1,165,000

Eastern Bloc Hlth. Sci. Exch. 20U.S. -~ - 47,980

_ ; o 6 Foreign . : -

French, Swedish, Swiss, ' o — S

' _Germantand Irjsh.Fellowships - 49 U.S. : o 1,042,000

' French CNRS Exchanges . 1u.5. 10,8
o ' o 6 Foreign = . S

3'Scholahsfin-Residéntef  .8 Foreign SR 476,697

Total -~ - 2,081 Foreign . - $30,293,225
TS, | et




o TABLE 2 |
- NATIONAL INSTITUTES OF HEALTH

- " INTERNATIONAL EXCHANGE PROGRAMS
- DISTRIBUTION BY GEOGRAPHICAL AREA; FY 1985

Géographidal S 'Fdréign Scientists U.S. Sciénffsts_ S
Area . to U.S. ~  to Foreign Country = Total

‘Europe . i,' ' 988 .-)‘.-- 108 . 1096

East Asfal&.Pdcific e 8 o

N. Africa/Near East/s. Asia 321 2 a3

Laﬁin Americaiﬁ Caribbean_ | 107 R R U j'108

Sub-Saharan Africa - 29  S S o 29": |
Tot&1;' 080 1 2,200




',DISTRIBUTION-BY COUNTRY;'FY 1985

Country

- Japan

- Italy -
“United K1ngdom

India '

France -

Israel . '

Chira, Peop]e s Rep

. Canada:

Germany; Fed. Rep.
Australia

A1l others (65)

Total.

TABLE 3
NATIONAL INSTITUTES OF HEALTH |

INTERNATIONAL EXCHANGE PROGRAMS

‘ Fore1gn Sc1entjsts :

" U.S. Scientists

to U.S. “to Foreign Country
397 3 400
196 2 198
162 33 '195
168 . - 168
105 1z 117
104 2 106
92 : 92
- 81 11 - 92
83 . 8. 91
52 4 56
641 a5 685
2,081 119




INTERNATIONAL OPPORTUNITIES FOR UNITED STATES BIOMEDICAL SCIENTISTS

N X NIH Mechanisms

A. NIH Mechanwsms to Conduct Research Abroad

.1.'*_Nat1onal Research Serv1ce Awards - PostdoctoraT and
“ . Senior Fellowships (48)* :

2. Research Grants and Contracts
.f3; ;SpeciaT_Foreigh Cdrreﬁcy Program**
a.  India (58) |
b. Israel (20)
) c; Poland (9)':
dr' Yﬁgos?avie (32) o

' B{ SpeC1f1c Fe11owsh1ps for Conduct1ng Research Abroad
o 1. FIC Supported ' _ ' _ |
| aﬁ | Sen1or Internat1ona1 FeiTowsh1ps (45) . -

'b. NIH-French CNRS Program For Sc1ent1f1c_'
: C01Iaborat1on (6)*** o

2. Fore1gn -Supported
.a. Finland" (l)r

b. NIH- French CNRS Program for Sc1ent1f1c
' Co11aborat1on ' (6)*** ' _ :

¢. France-INSERM  (2)

o de. Federal Repub11c of Germany (open) n   ;,
e. _'Ireland (1) '
f, . Israel (4)

*( )} Approximate number of U.S, sc1ent1sts supporfed annua]ly

. ** Grants and travel support for U.S. col]aborators and fore1gn o
~ scientist participants . . :

- *** Supported under a bilateral agreement




 INTERNATIONAL OPPORTUNITIES - Page 2
h. Sweden (4)

i. . Switzerland (4)

'j. Taiwan {open)

C. Health¥3ciantist Exchangeg**a'._
RS _HUngaryﬂ(Z)i ' o

2. Poland (1)

3. Romania (11)

4. ; Soriet Union.(l)':

5. Yugdsiavia (5)
11 SOﬁrcea
| A. Pub]1cat1ons

1. D1rectory of Internat1ona1 Opportun1t1es 1n Blomed1ca1
and Behavioral Sc1ences o . :

'..Internat1onal Research and Awards Branch
Bldg. 38A, Rm. 613
" Fogarty Internat1onal Center
National Institutes of Health
Bethesda, MD 20892

-2. A Se]ected List of Fe1Towsh1p 0pp0rtun1t1es and Axds to:
Advanced Education for U, S Citizens and FBre1gn '
Nat10naTs ‘ _

- The Pub11cat1ons 0ff1ce
. National Science Foundation
. 1800 G Street

_wash1ngton, D C. 20550

S B Organizations/Agencieé (not included in pub]ications above)

1. 'Internat1ona1 Cancer Research Techro1ogy Transfer
. Programme (ICRETT) ,
rue du Conseil-General 3
1205 Geneva, Switzerland



INTERNATIONAL (OPPORTUNITIES - Page 3

2. Epilepsy Foundation of America
4351 Garden City Drive
Landover, MD 20785 .

3. . Computerized Bu]1et1n Board (beTnu deve]oped)
Contact: Russell Morgan
National Council for Internat1ona1 Health, Inc,l
Suite 605 . '
1101 Connecticut Avenue, N.W.
wash1ngton D.C. 20036

4. Japanese Government. Research Awards for Fore1gn
Specialists
~International Affairs D:v1s1on
Promotion Bureau
Science and Technology Agency
2-2-1, Kasumigaseki, Ch1yoda -ku
Tokyo, Japan

5. International Fetlowship Program for Foreign Scientists,
-~ ‘FORMEZ, Training and Stud1es Center for Southern Ita]y
- Via Salar1a 229 _ _ ,
00199 Rome, Italy
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. SCIENCE AND TECHNOLOGY POLICY

STATE-OWNED PATENTS SPREADING ABROAD -
TN

Tokyo KDGYO'GIJUTSU in Japanese Mar 86 pp b4=i8

_[Article by Mitsuo Suzuki, director of the Japan Industrial Technology
Association]

[Text] Why Internmational Teéchnology Cooperation Is Now Impoftant

With a turnabout from the first oil crisis, the focus of world techmology
development trend has been shifting toward lightness, thinnmess, shortness,
and smallness [micro] from heaviest, thickest, longest, and biggest [macro].
Countries in the world are fiercely competing for the development of high
technologiles, amid the great surge of new technologies from the 1970's
toward a peak in the early 2000'5.

Emerging as advanced technologies are the technology for utilizing limited
sources of energy on earth, electronics technology for fostering an informa-
tion society, new materials techunology for bringing about metamorphic progress
in industries, and biotechnology with diverse potential

The collapsing condition of the Japanese economy after World War II has
achieved a marvelous recovery through the support of techmnical assistance
from abroad and the concerted efforts of the people. As a result, Japan has
now established a high technology level worldwide. ' ' '

While Japan has currently achjeved economic growth through active industrial
activities based on high technologies, other countries have increasingly
been seeking Japan's technical cooperation. Public opinion is taking root in
that Japan should further promote contributions intellectual to the interna-
tional society through technologies.

As regards technologies under such intermational circumstances, the recent
activities concerning technology transfer and popularization of the Japan
Industrial Technology Association (Inec.) (JITA) engaged in activities of
spreading state-owned patents of the Agency of Industrial Science and Tech-
nology (AIST) at home and abroad will be outlined (see Figure 1)




Transfer of”state-owned patents
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) ALST . ownership rights and expertisg)
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' ' ‘ | . rights and expertise owned by
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| License contracts and license contracts

| Japanese and“overSeas-ente:priseéﬁ' (grantees)
'Figﬁre 1. Teéhhical Transfer System of AIST's Stapé-Owned Patents .

Activities of High Technology Interchange'Missipus '

JITA has been sending missions to the various European and American countries
annually since 1983 to introduce AIST's state—owned techmologies in support of
AIST and other quarters concerned. The dispatch of the missions 1s part of
the technology interchange between Japan and the various European and American
" countries, and is also in response to criticism that Japan is not providing
technology exports in comparision with the enthusiasm for exports of manufac-
tured products. Among AIST's state—owned patents, 20 to 30 themes, which have
been applied for industrial use by Japanese companies or those prospective
‘technologies are selected annually for overseas supply upon approval for tech—
nical cooperation by the companies involved.

Missions comprising top techniciansg or leaders concerned in charge of :
technical development at such companies visited govermmental organizations or
research institutes of major enterprises in the various European and American
countries to ascertain the needs of such countries (pessibilities such as
technology transfer and joint development). From this side, technical pre-
sentation was provided and at the same time relative discussions pursued,

'Institutioﬁs visited by year follow:
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1983 “§wﬁdeni

(private) ASEA Co., Volvo Co.

West Germany (private) Dynamite Nobel Co.. Siemens Co.

France (etate) CESTA (Advanced Technology System Development.'
Center) .
(private) Toulouse City Chamher of Commerce and
Industry

1984 Undited Stetes (state) Raleigh, North Carolina——Research Triangle
- '~ Park (research consortium) '

(private) SWRI, IITRI; SRI (all nonprofit think tanks)

‘Canada

1985 Sweden.

(state) STU (Swedish Technology Development Agency)

{provincial) Montreal Urban Community (research
- consortium) .

(private) IDEON (research comsortium)
(private) SKAPA (creative technology exhibit)

Ireland (state) IDA (Irish National Research and Development
Agency) '
Britain (state) BTG (British Technology Group, formerly NRDC)
' (private) Berkeley Tech Mart '85
France {state) CESTA
* (private) Rhone ‘Poulenc Co.
West Germany {private) Bayer Co.

Fortunately, the dispatch of tﬁe missions over the past 3 years has resulted
in steadily spreading state—owned technologies abroad due partly to the active

cooperation of

domestic licensee companies and various foreign governmental

organizations and overseas companies. Among the themes presented, ‘some con-
crete results are beginning to emerge, such as supplying information and
samples, to include possibilities for future technology transfer and joint

‘ deve10pment and the conclusion of secrecy contracts,

Table 1 shows typical technologies preseuted by the past three missions. A
faw examples among overseas responses to the missions were the request from
Martin Marietta, a major U.S. enterprise, for a supply of several tems of
‘kilograms of high-performance electromagnetic wave shield materials om a

gample basis,

Ruraray Co. and two other companies are now conducting experi—

ments for practical application of the materials under the guidance of AIST's
Industrial Products Resgearch Institute. General Motors Corp. (GM), a major

U.S. automaker,

and many other

Alcan Canada Co. of Canada, Hinkley and ICI of Great Britain,
companies have shown interest-in revolutionary fine ceramics

processing technologies, and negotiations for a contract are now underway with
a certain company. The ceramic technologies involved are the ceramics-metal
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Tabla 1. Technologies Tncroduced Abroad Through St-ltl-Owntd Patents

" Catepory Title of techaology Inscitute chat weds discovary Yaay introduced
New Iligh-parformance alactroasgnetic shisld matarial Industvial Produccs Research Inscirute 1983 1984
uacerials Caramica-satal bonding Osska Hational Industrial Ressarch 1984 1985

Ceramica~ceranics bonding ‘Tasting Institute (HIRTI) o .
Zirconia sintsc Nagoys NIRTI 1983 1985
Easy-to-sinter alumina “ " : 1984
Lubricscing agent for die-cascing, forging - Osaka WIRTY . 1983 1984
Lanchanus-chromics for heacing Dalkoah{ HIRTI 1983 .
Carban-cersmics compaound Kyushu HIRTX : 1984 -
iigh~purformance pitch carbon fibey " " 1983 1984 1983
Ultrahigh-molacular polyethylens gsl yarn Resoarch Institute for Polynars and 1984
Textiles
Hydrsulic injaction plagtie malding ", B ' . 1984
Bigh-flux pracision filtracion meabrans and fta eyscem’ National Chemical Laboratory for 1983 1984 1985
Industry, Kyushu KIATI, Osaks WIRTI :
Photocrosslinkage polymer and screen printing Rasearch Institute of Polymars and 1983 1984
) Toxtiles o
Gaw separacion using polyiaide hollow Eiber Kacional Chemical Laboratory foriIndustry 1985
Ion exchange fiber and rara esrth metal aeparacion ° Ressarch Tnstitute of Polymars and
. Texcilas ; 1983 198§ 19485
High-performance decdorant Hattonal Chemicsl Laboratbry for Industry 1983
Blotach= "Production of oile and fats by aycosia Hstlonal Cheaical Laboratory for Induscry 1983
nology FProduction of gamna linclenic acid by mycosls " 1984 1988
L : . - Production of heac-resisting lipass and dissolution of oils snd fats Fermentation Ressarch Inscitute 1984 1985
& High-perfornance callulass " 1384
Solfdification of oxygen by ultrafine Fibar carrier Ressarch Institute of Polymers and 1985
' Texcilas
Solidificacion of oxygen by photocrosslinksble. polymax " 1985
Production of Ery feed from alcohol fermentation wastes Ferwmsntation Ressarch Inscitute 1985
Acpificial jointws Mechanical Enginesring Laboratory -1985
Electronics High-performance smorphous silicon solar battery Flecerotachnical Laboratory 1984 ‘1985
: : Semiconductor magneric sendor and ite applicaticns " 1984 1985
Agsessmant of amorphous silicon manufacturing proceas under
CARS asyaten : " 1985
ICTS ayatem For datecting cryscsl defects " 1985
‘Ronvolacile seamiconductor memovy with floating gate " 1985
High—ourput GGG laser " 1985
" . 1985

Optical disk pickup (SCOOP)
Hagonetic garnec £1lm for optical IC

L. 1983
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bonding and ceramics-ceramics bonding where research for practical applica-
tions is being conducted by Sumitomo Cement Co. and Daihen Corp., respectively,
under the guidance of AIST's Osaka Industrial Research Institute. Negotia-
tions are also underway with (Reuter) Gas Werke Co., a major West German

pitch processing company, concerning technology to manufacture high-performance
carbon fiber now being developed for practical application by more than 10
companies, including Nippon Carbon Co. Regarding lubricating agents for
forging and die-casting, Hanano Shoji (Inc.) has completed development of
manufacturing technology, and is now being made practical with a large amount
of samples being supplied abroad for testing, while Great Britain's (Fuoseco)
is seeking technology transfer,

" In additipn not only enterprises, but also Britain's BTG (R&D agency) and
France's CESTA (advanced technology center) are requesting long-term, delib--
erative cooperative relationships with JITA missions, and are showing an
active stance toward future technology interchange with Japan. -

Progress in R&D of those technologies have been conducted by research institu-
tions under AIST's umbrella with the cooperation of private-sector companies.
Behind~the-gscene movements concerning technology transfer through various _
channels have also been observed, and attention focuses on future developments,

‘Technological Transfer Based on Trusting Relationship

"The more Information is assimilated, the.more it$s essence 1s improved," is a
wise statement about data bases by Tokyo University Professor Hiroshi Inose,
last year's Cultural Merit awardee. In techmology transfer, too, a certain
preparatory period is initially required for the exchange of technologies and
related information and establishment of a2 relatiounship of mutual trust
between the provider and the recelver of techmologies. The first problem in
negotiating transfer of state-owned technologies abroad is that it takes con-
siderable time to establish such relations of trust, Perseverance is required
as in an extreme case where the party completely lacking information mutually.
about the other party begins from scratch. In addition, based on relatioms
of trust, the supplier and receiver of techmologles must seek térms on con~
ditions which will mutually benefit both sides from a long-term point of view.
Under such circumstances, recent tremds for the future technologies or in
exploring new areas such as crogs~licensing and other forms are increasing.

Next is the establishment of relations of trust regarding protection of patents.
The state—owned technologies to be definitely transferred abroad at present

are basically om condition that the technologies involved are patented in the
reciplent countries. Accordingly, it is important that such technologies are

fully protected under the recipient countries' patent system and in the opera-
tion thereof. .

In the:various countries visited by JITA's advanced technology exchange missions
in the past 3 years, hardly a problem occurred due to the high reliability of
the patent protection measures. However, of late, Japan has been strongly
urged to expand technology transfer to the newly industrialized countries

(NICS) and developing nations., The problem of patent protection in those
countries will therefore be an issue to be resolved in the future.
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: e C ' Case 1 _ - :
- [AIST, National Research Institute }—————{ Licensing of basic patents| .

[ Basic patents |

r?breigg_cbmpaniesj
Practical application of - _ ,
E:§§2§:1j222:iic;?th rgéggwl;”*vfechnological transfer | .
institutes Cross license
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Granting licenses

o
o. Joint R&D
o
s

{ Engineering knowhow |———

—— New products [— Case III Purchasing of new products
' for purposes of development:
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‘————{New processes | — ' Disclosure_of new manufac-
I . - . turing and processing methods
1 for high-technology products

i

Figure 2. TechnologyfTransfer of State-0wned Patents
_ Abroad - B

Four Cases of Technological T:ansfér and Procedures for Transfer

Transfer of state—owned patents has various backgrounds depending'bn the tech-
nologies involved, which 1s not easy to generalize into ome format. However,
it can be classified roughly into four cases as shown in Figure 2. ‘

Case I is the licensing of basic patents owned by the Agency of Industrial
Science and Technology and of patents jointly owmed by the national research
institutes and private companies, Case II involves providing all the infor=-
mation necessary for commercialization ranging from basic patents owned by the
AIST to related patents, manufacturing know-how and product specifications,
etc., possessed by the implementing companies-—in other words, the complete
transfer of technologies. Depending on circumstances for the suppliers and
the recelvers of technologies, Case II can be subdivided into four types,
l.e., cross-licensing mutually between companies, joint development by both
companies for furtherance of technologies involved, establishment of joint
ventures between companies based on mutual agreement and comnditions for leocal
production and sales, and the unilateral supply of all the technologies to the
other country's enterprise in exchange for payment of certain remunerations.



In Case III foreign companies purchase products of techmologies involved from
the contract-implementing firms of Japan and use such items as a basis to
develop new processes or new products. In Case IV foreign companiles produce
and process products on a contractual production basis, using high technolo-
gles developed from basic patents owned by the AIST. For example, one plan
now under megotiation is the contractual production of specilal parts by a
foraign enterprise using the "geramics-metal bonding technology."

Table 2. Procedures for Technology Transfer

First stage . Providing secret information and samples necessary

Secrecy agreement for assessment of technologies invelved

Second stage. ' Technical_informatian ineluding know-how, etc.,

Option agreement data regarding economical phase, and samples or
B a . marketable products necessary for feasibility study

Third stage | All information uecessary for practical applicatlon

License agreement. of technologies

Procedures for granting licensing of state-owned patents abroad are basically
identical to those in Japan. The first stage, as shown in Table 2, is to cope
_with clients when they seek more detailed information and samples to be fur-
nished so as to determine the industrial value concerning the nature of the

technologies. In such case, if necessary, a secrecy agreement is concluded -
.- before prcv1ding them, .

The second stage i3 for coping with cases where further concrete information
beyond the first stage is sought by the clients such as information about-
economical feasibility, information concerning marketing and technical .
information to determine the industrial applicability of the techmnologies,
as well as providing samples on a commercial basis, etc. Usually in this
stage, information is furnished under an option agreement on the assumption
that technologies involved will be applied for industrial purposes.

The third stage is the execution of tachnoiogy transfer under a license
agreement in which the contract discloses all technical information necessary
for the application of technologies and the nature of the patents.

For the'Futufe

Japan 1is a small country in terms of natural resources, energy. and food, but
is substantially rich in intellectual resources. Using these resources, the

country has accumulated industrial property and other technology assets since
the end of the last war, making itself one of the leading technology-oriented
countries in the world. Such intellectual assets will continue to serve as a
bargaining power for Japan.
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waever, today s accumulation of technology assets has resulted from the intro-

duction of technologies from advanced countries in Europe and America, and

efforts for ‘creative technology development. Moreover, in the background of : .
facilitating Japan's introduction of technologies from European and American

countries is the sense of trust when Japan was furnished technologies, being

accustomed to assessing fair value of new, siuperior technologies which fur-

thered the understanding of patent protection.

Meanwhile, Japan has been strongly criticized by various countries in Europe
and America for its huge trade surplus stemming from expanding exports of
manufactured products. Of course, free world prosperity lies in orderly
exports and imports under the free trading system. However, Japan's export
of its abundant intellectual resources, resulting in a surplus in the tech-
nology trade balance, would not create trade friction, but would rather con-
tribute to the development and revitalization of the world economy. The con-
ditions to smoothly transfer technologies overseas are as stated above. The
three isdues of relations of trust, mutual benefit, and patent protection have
been proposed. However, these problems in the case of NIC's and developing
nations are such that environments are yet to be sufficiently regulated, It
is extremely important that Japan mutually cooperate in resolving these probﬂ
lems for future international cooperation.
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mittae on the Judiciary:
. vm.m mmoum

e Mr"'MELCHER. ' M¥, President.
taddy T am introducing legislation to
encourage States to grant volunteers
of tax-exempt organizations immunity
from personal civil: authority for ac-
tiong which they take in good faith
and which are within the scope of
their offieial functions.

Our country depends on volunteers
to make things work: Town councils,
libraries, school boards, fire depart-
ments, hospital boards, Scout troops
and little league teams.

Yet, volunteers are getting harder to
find. Why? Becausge volunteers are in-
creasingly wary of being exposed to
lawsuits—that is, being sued by some-
~ one who is injured, lost their job, or

somehow damaged. If they are sued,

the beard members or other volun.
teers might lose their homes, farms or
other assets.

Now this prohlem may be more one
of perception as there have been suc-
cessful suits against such volunteers.
But we need people to keep on volun-
" teering, and this bill'is a simple way to.

" "help see that they are not scared off.

The second problem is that, when
organizations do find voilunteers, they
find themselves forced te pay ever-
higher insurance preminoms—even If
they've never been sued;

Let me give one example. As chair-
man of the Select Committee on
Aging, I am concerneg with the net-

" work of services being provided oider

Americans, Part of that network is the
Volusia County Council on Aging in
Florida. This nonprofit- organization
puchased liability insurance protection
so, If it is sued, the insurance will
cover any costs. In 1988, it paid $695

for a liability policy to protect them

Chuck Lucd locrn

s.m&w entitled muvmmf le
Protection: Act of: 1967"; to. tite: Comae

New: Hampshlre. New: You*k. @hio;

Oklahoma, Pennsylvania, Teéniessed;
Utah, Virginia, Washington, and. WYD-
ming. The legislation I am introducing
today would encourage the- other
States to do a0 by 1988. If they fail to
do 8o, this legislation would reduce
their sociai service block erants by 1
percent and redistribute these Federal
funds to States which have acted.

This bill 13 jdentical to H.R. 911, in-
troduced in the House of Representsa-
tives by Congressman JoEN EDwWARD
PorTeER of Illinois with some 60.co-
sponsors. -

This bill, the Volunteer Protection
Act, simply protects [ndividual volun-
teers who are acting in good {aith and
within the scope of their duties as a
volunteer. It would not reduce the
rights of those who have been harmed
to obtain redress through civil suits.
Individuals who have abused thelr po-
sitlons of trust with volunteer organi-
zations would still face criminal penal-

ties. and . civil - suits. for wiliful--and -

wanton misconduct. And the crga.mz.a.-
tions couid still be sued.

But our volunteers—those people
who donate their time and talents
without compensation to serve our
communities—would not have to fear
losing their homes and farms if they
want to help make their communities
a better place to live.e

By Mr. BUMPERS:

. 830. A bill to amend the Steven-
son-Wydler Technology Innovation
Act of 1980 to establish a Center on
State and Local Initiatives on Proedue-
tivity, Technology, and Innovation,
and for other purposes; to the Com-

drains .
sderal "level of Govem
"~ 8- cotistructive .

gt impose & top-down. nag
tichal’ idustrial policy. The.
Guovernment need not become a lender
of last resort'to every business whiciy:
{s adversely affected by mt.emationa&
competition, i

Specifically, the legislation I am in-
troducing would establish a National
Center {n the Commerce Department
to serve as a clearinghouse to monitor
and assist State and Local govern-
ments with their initiatives to stimu-
late productivity, technology, and ln-t
novation.

The center on State and Local Initia-
tives on Productivity, Technology, and
Innovation will help all of us to en-
hance the competitiveness of our
country in international trade without
erecting new trade barriers to impaorts
or launching massive and untried Fed-
eral Government programs.

This modest proposal will help all of
us to learn from the practical pro-
grams that State and local govern-
ment agencies are undertaking to
assist our industries and businesses to

-regain-.their- competitive: - edge; - Thegs. v

Center’s service as a clearinghouse will
help the State and local governments
to learn from one another aboui
which of their initiatives are the most
effective and maost cost effective and it
will be valuable to those at the Feder-
al level who are seeking to develop a
concensus on how to proceed on this
critical fssue.

We have choices other than doing
nothing and deing too much., We need
not ignore the issue, as this adminis-
tration has done. We can pursue a
mujtifaceted, boitom-up competitive-
ness strategy. We can avoid centraliz-
ing the sirategy-making process. We
can be pragmatic, we can avoid ideolo~

9&%—-'30%‘_'_ Mr‘w"" -
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gy, and we can come tpgether as a
nation to do what makes sense and
what is necessary to a.dva.nce our na-
tional self-interest.

We do not have to wait until there is
a consensus at the Federal level about
how we can be helpful in enhancing
competitiveness. The State and Jlocal

governments are not waliting for the

Federal Government to address the
challenge of competitiveness. They
know not to expect action from this

- administration.

. .is. the Federal Goveroment. They are .

STATE AND LOCAL GOVEENMENT INITIATIVES

On the issue of competitiveness;
State and local governments are dem-
onstrating much mere creativity than

showing that they understand how se-
rioys the competitiveness challenge is
for America and they are acting boldly
and pragmatically to bring the public
and private sector together in a con-
structive pa.rtnershxp t0 meet this
challenge.

‘The range of these initiatives is too
broad, the programs are changing too
guickly, and the Federal Government
has tpo little interest in monitoring
these developments for us to have

_ even a complete list, let alone an un-

derstanding, of what is happening now
at the State and local government
level,

We do know enough, however, about

these initiatives to know that some- -

thing exciting is happening at the
State and local government level. We
know they are experimenting with
new approaches to the responsibflities
of government, we know they are

taking risks, and we knpw that they

are challenging the iraditional notions
about the relationship between the
public and privaie sector. Clearly, we
need to know more and a natfonal
clearinghouse is the logical first step
in educating ourselves about what al-

' - ready is happening.

RANGE QF STATE AND LOCAL INITIATIVES
The range of State and local initia-
tives to stimulate productivity, tech-
nplogy and Inpovation is bread and
growing. With al} 50 States Interested
in the issue, many oowel programms

have been launched apd even more are,
_ being considered. The absence of Fed- bauks
eral Goverpment lolerest has chal-

lenged State and loes)] governments ip

‘new - ventures.’

CONGRESSIONAL RECORD -~ SENATE

One of the best examples of State
technology efforts can be found in Ar-
kansas. The Arkansas science and
technology authority plays a leading
role in Arkansas in identification, de-
velppment, and application of ad-
vanced technologies, It provides fund-
ing for basic research and applied re-
search partnerships with industry,

which industries in turn are eligible

for State research and development
tax credits. It stimulates a home-
grown economy through the establish-
ment of five business incubators which
provide support to new technology-
based businesses in Arkansas. It's seed
capital invesiment fund provides the

critical Initial capitalization for these
Supplementing - the”

work of ASTA is the center for tech-
nology transfer at the University of
Arkansas, the quality-productivity
task force of the Arkansas Industrial
Development Commission, and the In-

_ dustrial Services Association at South-

ern Arkansas University all of which
are working with existing industries in
Arkansas to find ways to increase pro-
ductivity and promote the concept of
quality management.

Many States are establishing pro-
grams which integrate universities in
the search for more productive proc-
esses, new technolpgy, and greater gco-
nomic growth. Universities no longer
are the ivory towers that some have
thought they should be. “The Higher
Edycation—Economic  Development
Connectior: FEmerging Roles for
Pubiic Colleges and Universities [n a
Changing ¥conomy,” American Asso-
ciation of Colleges and Universities
and SRI International, 1988. Georgla
Institute of Techpology, the Universl-
ty of Alabamga at Tuscaloosa, George
Mason Tniversity, Michigan Stale
University, and QOregon State Univers]-
ty have been leaders in fashioning in-
novative university/private sector pro-
grams. Many other Stales are Invoived
in similar efforts.

There are at least 10 States which

are working on programs (o assist

smal}- and medium-sized companies tn
financing export sales In California a
government geency will gusranteg 45

glve to businesses o finapce
working capital or receivables related
Taunch

111 the void and they haye done so.. Make Sma

~with 1itle hesitation, .
“There are programs where the State
and local government Uself is 8 part-

ner in developing s new production
process, & new technology or & cew in-
vention, Spine Siate and loeal govern-
ments bavé establisbing leb

experimental manufagturing facilities
ar educalion institutions which con-

‘ . duet basic or applied research. Some -
Stgtes have established incubaters

which provige lew-cost physical space,
eqiainment, and techmical service

lead on the eompetitiveness iseue,

Biate and local. have laid.

percent repayment on Jlosns which

made knowledge of what the deciine in, ments
competitiveness mesns Lo the wWorkers.. aoive of
managers in their reglon.: TOEs ‘

8 4725

gy. They see entrepreneurs. wit.h an
Ldea. who cannot obtain capital or who

‘need assistance in commercializing an

invention.
State and loeal govern.ments knaw
that under the current administration

"and with the huge Federal budget

deficits, they cannot wait for Washing-
ton to formulate or #tmplement a com-
petitiveness strategy fer the country.
They know that their only alternative
is to act on their own, using their own
resources Al relying on their own
good judegment about what role gov-

- ernment ean play.

State and local governments are in
much healthier fiscal shape than is

the Federsl. Government. Stote and .

local governments taken as a whole
are tunhing & budget surplus, which
contrasts starkly with the abysmal
deficits we are running at the Federal
level. Because of the irrespensible
fiseal policies of this administration, at
the Federal level we simply de not
have the funds to appropriate for new
initiatives, or even to provide adequate
funding for existing programs in the
areas of education, trade adjustment
assistance, and export promotion. Our
national economic well-being is threat-
ened and we have been left with insuf-
ficient resources to make the lnvest-
ments which are necessary to meet
this threat.

Most Unpertant, State and local gov-
ernments are finding that they can
blay & conskructive rele I stimnulating
productivity, techaology, aud iunova-
tion. They do bot have & rigid ideologi-
cal suspicion of everyihing that comes
from Government a8 dees the adainis-
tration in Washington, They're oot
concerned sbout ldeological purity;
they're just trying o solve problems.
They den't threw sround ilogans
about “Government Being the Prob-
lem.” They see a p.roblemand theym
to work,

State and locai govemmenﬁs know
that it is simplistic and counterproduc-
tive Lo sssert thet Government.*Is the
Problen.” Governmend.




. Sector, There arée 50 State govern-

.10 boost -competitiveness.. In-a. r2pert’

' m avoid reneatedly making. the
mistak

es, ..
Wit.n clearinghouss; we are ac-

knawletlzing that the Federal Govern-

ment is not the only, and indeed it is
not even the major, actor in enhancing
the competitivenesa of .our business

ments, thousands of city and county

‘goveérnments, thousands of universi-

ties, thousands of foundations, thou-
sands of nonprofit institutions, and
thousands of private corporations
which can take the lead. We need all
of them to play & constructive role and
we at the Federal level need to do all
that we can to stimulate diverse ap-
proaches to the competitiveness chal.
lenge. It would be folly and unwise to
pursue one single, hational, and feder-
ally mandated strategy.
NEED FOR A CLEARINGHOUSE

What my legislation would do is
create a center on State and local ini-
tiatives, on productivity, technology,
and innovation. The center would be
located in the Commerce Department
and its principle function is to serve as
a clearinghouse on the competitive-
ness initiatives of State and local gov-
ernments, regional organizations, uni-
versity and private sector cooperation,
and joint pubhc -private sector partner-
ships.

The President's Commission on In-
dustrial Competitiveness studied the
efforts of State and local governments

to the Commission prepared for the
Task Force on State and Local Initia-
tives by SRI Iniernational and the
Chemical Bank, it is recommended
that "“A national resource center
should be established to identify State
innovations, assess their effectiveness
and promote action by States and in-
dustry.” “Innovations in Industrial
Competitiveness at the State level,”
report to the President's Commission.
?(1;{1 International, December 1984, at
- This report-found that “Stdtes, in-
dustry, and the Federal Government
all need better information on which
of the strategies attempting 10 pro-

- est to-the center..

Offfce of Technology Assessment July
1984, The report fourid that the most
helpful type of information the clear
inghouse could assemble would be a
“project bank® such as that estab-
lished by the White House Task Force
on Private Sector Initiativés. -
COM?!'IH’IOR’ AMD!G THE S'I'Am

We all know that States and local
communities compete among them-
selves to entice firms to locate or rela-

cate their plants and headquarters. Inn

this competition, one town may offer
tax incentives, it may upgrade the
local infrastructure or it may lease
available land at a below-market rate.

_Obviously, this type of competition
has an impact on the economics of the
firms which benefit from these incen-
tives. Tax breaks, improved infrastrue-
ture and below-market rate leases will
lower the firm's costs and that im-
proves the firm's productivity,

But, this type of government assist-
ance is more like a government grant
than a bold experiment. It is not di-
rected at changing the management
approach of the firm, the manufactur-

ing process, or the employee training

at the firm. It is not directed at stimu-
lating the development of new tech-
nology or the creativity of the firm's
scientists. It does not encourage basic
or applied research by the firm or in-
vestments in new equipment. Arid, asa
result, it should be of much less mter-

Let me be clear, The economlc de\ el-
opment efforts of State and local gov-
ernments are valuable and important.
They lead to economic growth and in-
creased employment, but in many
cases the result of these efforts is
more to shift the growth and employ-
ment from one city or town to an-
other, not to stimulate a net increase
in the Nation's growth or employment.
These efforts may amount to a zero
sum game for the Nation's economy
vven though they provide valuable
venefits to individual businesses.

It is not clear that the competition

among the States always is heaithy or’
fair. It is certainly difficuit for a rural -

competition: Poor State
compet.e by offeﬂns moteé .

study by wmomti
velopment found
States thnt c‘w:

ch 3l gdyareloca.\t.egiin‘

i new firms there and the
center may. help In this respect. to
reduce the type of competition among -
the States which has not proven to be
constructive,

Te. ensure. that. the center does not . =~ 3

become enbroiled in the intepse com-.
petition among State and local govern-
ments, the. clearinghouse I propose.
here is specifically prohibited from as-
sisting one State or local government
in- encouraging a private business to
relocate any facility from cone State or
local jurisdiction to another or to
locate any new facility in one State or
local jurisdiction rather than another.
{Section 5A. (iX1XC)) The Federal
Government has no legitirmate role to
play in favoring one State over an-
other when a private firm is determin--
ing whether or not to reiocate or
where to relocate, The center could
never estahlish a relationship of confi-
dence with State and local govern-
ments if it became a partisan in dis-
putes among the States.

Similarly, the . bill. would bar the
center from providing any financial as-
sistance to support a State and local
government to stimulate economic de-
velopment through the conduct of

- public works:or.the.repair. or replaces. -..ox :

ment of infrastructure. tSection 5A.
ti¥1X}B),) Again, these activities are
important functions of Government
and private businesses need the assist-
ance ¢f Government on these initia-
tives. But, these initiatives are routine
functions of government, not bold ex-
periments of interest to the Federal
Government and other State and local
governments. .
Similarly, the center is barred from
providing direct financial assistance to
fund State and local development ini-
tiatives. {(Section 5A, (IX1)(A)) Fund-
ing for these initiatives might well be
available from other Federal agencies
and the center may perform a service
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" by compiling invent,ories on Federal

funds which might be available. But,
the center must not become involved
in providing the funding itself or in-
tervening as partisan in the competi-
tion for scarce Federal resources.

Finaiiy, the center is barred from
considering- any issued “included in a
specific labor-management agreement
without the consent and cooperation
of all parties to the agreement.” (Sec-
tion BA (iX1XD).) This prohibition has
a similar- intent to those just de-
seribed. The center should not serve as
an arbitrator of disputes. It should
provide information and monitor de-
velopments, Onece it becomes a player
in these disputes, it will lose credibility
with any parties with an adverse eco-
nomic or political interest.

| STATE INITIATIVES OF NATIONAL INTEREST

The purpose of the clearinghouse is
to focus on State and local initiatives

which provide a benefit to the Nation

as a whole, which stimulate productiv-
ity for an entire industry, which devel-
op a new technology which creates a
new industry. and which lead to new
discoveries about materials, products
or processes. It is these initiatives
which are of greatest interest to other
State and local governments and to
the Federal Government.

It is relatively easy for a State or
local government to build a new road
to service a new factory. However,
State and local government initiatives
which target productivity, technology,
and innovation require muech more so-
phistication. These Initiatives are
much more difficult to fashion and
they are much more controversial.
The success of these initiatives is
much harder to measure, Initiatives of
this type are experiments. When they
succeed, however, these initiatives are
the ones which are the most signifi-
cant in our effort to enhance the com-
petitiveness of the Nation as a whole.

The lessons about productivity
which are learned by a firm in one
State or city can be helpful to a firm
in another State or city. One cannot
pick up & new road and transfer it
somewhere else, but we can easily
transport an idea, a new process, or a
new material from one State to an-
other,

Under my leglslzr.ion. the elearing-
house is directed to focus its efforts on

. those. initigtives whigh-are directed at.

enhancing pmductwity. technology
and innovation. It is these initjatives
which are most important to the
Nation as a whole and it is these initia-
tives which are of greatest value to the
efforts of the other States. There Js
great valuge in learning about how
firms increase productivity, how they
develop technology and how they en-

hance the Inventiveness of & flrm's

employees.
' COMPEYITION FDR PRODUCTIVITY
What we want {0 epcoyrage is com-

petition smong the States to increase’

the productivity of the firms in their
area, oL (0 compele with other Siates
in offering econoemic inaentive_s to

" CONGRESSIONAL RECORD — SENATE

firms to relocate. When States ynder-
take experiments in government-pri-
vate partnerships, they may do so
partly to compete with other States
which have launched similar pro-
grams. But, this type of competition is
healthy; it's precisely the type of com-

_petition we want to encourage.

Indéed, if we find that State and
local governments can hetp to stimu-
late productivity of the firms already
iocated in their area, they may find it
much less necessary to entice other
firms to choose their town as the loca-
tion for a new facility. The center can
help the States find other basis for
competition than forgoing the collec-
tion of taxes or providing special and
costly services that are not normally
available. If States have no ways to
compete other than ways that may be
sliortsighted, they may nonetheless
feel compelled to compete,

Some argue than the State and local
governments nced to be saved from
themseives in this competition.. Pro-
posals have been circulated that the
States agree among themselves to
compete in a more positive, less sélf-
destructive way. Such an agreement
might take the form of a “disarma-
ment'” treaty in which States agree,

" for example, not to provide special re-

ductions in property or other taxes to
entice firms to locate or relocate their
faciljties in a State. But, until State
and local governments voluntarily
limit the competition among them-
selves, the best we can do may be to
encourage competition on the basis of
constrictive partnerships in enhanc-
ing productivity, technology and umo-
vation.

EVALUATING STATE AND LOCAL INITIATIVES

One area where State and local gov-
ernments may need direct financial as-
sistance is in evaluating the initiatives
they have undertaken. Typically, eval-

“uation is the hardest and most under-

funded aspect of a program..

In some cases, there may be a reluc-
tance to evaluate a program for fear
that it will be found wantiing. I say
this knowing that this sarne reluctanece
is common in private businesses, espe-
cialiy for programs where success and
failure is not measured simply by a
reference to profit and loss.

To be fair, however, it is very hard
to determjne wheén an initiative of a

Government agency has made the dif- -

ference in increasing the productivity
of & firm. Productjvity itself is a con.
cept that is hard to pin down, It is
harg to know why some {irms are
more inventive than others. It is hard
to say why one scientis{ discovers &

new technology and another does not, .

There is controversy about how (o
evaluate a program just as there ia in
designing a progrim in the {irst place.

In addition to serving as @ clearing-
house, therefore, the legislation I am
here introducing suthorizes the center
to provide grants to help 3tate and
local governments eveluate their ini-
tiatives. (Section- SACK2).) These

Erants could be glven to the . local -
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agency or to a third party, whichever
is most appropriate. The legislation
bars the center from providing finan-
cial assistance for the initiative itself,
but it is quite appropriate for the
center to provide such assistance for
evaluation because only with proper
evaluation cafh the center determine
the effectiveness of the initiative. -
The issue of evaluations is sure to be
a sensitive one as well as an important
one. State and local governments
which are undertaking experimental
programs have no interest whatever in
the Pederal Government—which has
shown little willingness to undertake
any initiatives on competitiveness—

_ ¢riticizing their:effarts. 1f the Pederal

Governments chooses to be inactive on
competitiveness issues, it has no right
to make life more difficult for State
and local governments which are
taking up the slack. This is an issue of
sovereignty as well as tact. But, the
center will find that it cannot hope to
establish a relationship of trust with
State and Iocal governments if it
simply criticizes their efforts from "on
high.”

To ensure that the ceniter does noL
trample on the prerogatives of State
and local governments, the bill explic-
itly provides that the center may not
evaluate a State or local initiative or
disseminate information regarding
such evaluations unless the State or
local government carrying out the ini-
tiative ‘‘consents to and cooperates
with such evaluation.” (Section 5A
(C¥2).) This limitation will ensure
that when the center does conduct an
evaluation, it will be fully informed of
the pature and terms of the local initi-
ative. It cannot hope to have all the
information it needs if the State and
local government is unwilling to pro-
vide it. But, it needs more than access
to data. It needs to discuss the initia-
tive with the State and local govern-
ment officials fnvolved to learn from
their views and their experience. . )

There is a need for the center to
fund generic research in how any gov-
ernimental agency can measurg the ef-
fectiveness of its competitiveness ini-
tiatives. The bill I am introducing per-
mits the center to award some grants
for -this purpose. (Section 5A.(F))
While the center may fund this re-

search, it must be very.careful in oom- ..o

missioning such research:s

" The interest of the center in assist.
ing State and local govermments to

evaluate their Initiatives is, in part, a

selfish interest. The center'is just as

interested in the results of these eval-

uatigns as are those Involved in the

initjative. The center I3 Inferested in

disseminating information on'the most

successful injtistives and In dissemi.
nating informatign on how each Injtia-

tive compares to others and.it needs as

much data ay ft cin assemble on the
impact of these progiams. y

CONNERGE DERARTMERT AMDOPTL.
In my-bill, the new center is tnheioo:
cated -in the. Office .of ' Productivity:




can give: it visibﬂlty.‘

- ondliret ‘enough’ resources,” and
"+ letideit-the credibility of the Congress,

Thé center belongs in OPTI ang its.

existence: will enhance everything that
OPTL: already does to stimulate the
competitiveness of the country., OPTI
is one-of the only current Federal
agencies which can understand and
appreciate the initiatives of State and
_locai governments. -

" THE CHALLENGE WE PACE :
It may be said that this proposal is
not dramatic enough or massive

enough. Some would argue that we

need to spend huge new sums on some
programs on competitiveness. Qthers
would arguize that we need to erect bar-
riers to the imports which are flooding
our markets. But I think the competi-
tiveness problem is more complex than
that and that we need to undertake
many different initiatives to have an
impact.

We cannot, pursue any single strate-

gy. Our economy and the world econo-
my are too complex for any level of
government— Federal, State, or local—
to have a major impact on the competi-
tiveness of the private sector. The re-
sources of government can heip but
the private sector has many times the
respurces available Lo it.

. Indeed, in many ways gmerrment'
cannot affect the competitiveness of

private business. The competitiveness
of a firm depends in large part to the

“foresight -of its fnanagement and the-

creativity of its technical people.
These are qualities that cannot be Iecr
islated.

But, the Government may be able to
serve as a partner. The State or local
government may be a more sensitive
and more constructive. partner than
can be the Federal Government. The
Government can provide some leader-
ship. It can encourage risk taking and
it can provide information.

What this proposal says is that we
need a decentralized strategy which
draws on the creativity and innovation
of many sectors, public and private,
nenprofit and commerc:al educat on
and training.

can: brint» ug botétm' '

" tion, which caw heliy to: ww '

gether for action. - e §
The center speaks of sk talking;
partnerships, and long-term efforts; t-

i3 not a panacea. It does”

promise. It does not' underestimaté’ the-
complexities of the challenge, It's &
modest proposal but therein- les- its”
virtue. It will help, it is construetive, it~
is pragmatic, and it is something we
can come together to do now while we

©  debate grander and more controversia.l

proposals.

This bill is not printed here but win
be forwarded to members and any in-
terested parties upon request.@

By Mr. BUMPERS:

S. 931. A bill to amend the Internal
Revenue Code of 1986 to provide pref-
erential treatment for capital gains on
small business stock héld for more
than 4 years, and for other purposes;
to the Committee on Finance.

INCENTIVES FOR LONG-TERM INVESTMENTS IN

AMERICA

9 Mr BUMPERS. Mr. Pre31dent Tam
introducing a bill to encourage inves-
tors to make long-term investments in
growth-oriented small business ven-
tures. By encouraging these invest-
ments, we encourage investments in
the future prosperity and competitive-
ness of America. Indeed, without these
investments, our Nation’s economic
strength is sure to decline.

The bill I am introducing would pro-
vide a modest tax incentive to encour-
age investors-to- provide long-term-cap--.
ital to growth-oriented, small business-
es. This incentive is available to entre-
preneurs who risk their own capital in

establishing these business ventures,

to outside investors who buy stock
issued by the entrepreneur, and to em-
ployees who purchase stock in the
company under mcentne stock options

~or similar plans.

It is crucial to the prosperlty of our
capitalist economic system that entre-
preneurs, investors, and employees
take risks by founding, investing in,
and working for startup small busi-
nesses, These startup ventures are the
hope for both econcomic growth and
competitiveness for our country. How-

. the. maior employer of
younger and oidex workers, women
and veterans - ’
1t-is quite. clem: that the small firms
‘which thrive on venture capital invest-
ments make a major contribution to
the economic growth of the country,
In one-study of. 72 firms in which ven-
ture capitalists had invested only $209
million during the 1870's, the firms
had combined annual sales in 1979 of

-$6 billion and had created 130,000

jobs. “Government-Industry Coopera-
tion Can Enhance the Venture Capital
Process,” General Accounting Office,
August 1982, appendix II, page 9.
CAPITAL NEEDS OF SMALL BUSINESS

What these startup ventures and
other small businesses need most is pa-
tient capital, capital which is invested
for a substantial period of time while
the firm grows, innovates, and pene-
trates or creates new rmarkets, Unfor-
tunately, small businesses have diffi-
culty in obtaining sufficient capital be-
cause it is much less risky for investors
to make short-term investments, to
seek returns based on next quarter's
profit-and-loss statement, or to rely on
a steady stream of dividend income. .

The reason why small businesses
have difficulty in obtaining capital is

that they may never generate any
-profits. and -dividends. for the investor, -

A study of 10 venture capifal funds
through 1983 found that roughly 26
percent of the investments lost money
and consumed 34 percent of the eap-
ital invested. Another 23 percent of
the investments produced only a
return of the original capital after
many years of waiting for a return.
Almost another 40 percent returned
less than 5 times the original invest-
ment and only 5 percent returned
more tham 10 times the original invest-
ment, Unpublished study of Horsley,
Keogh & Assocliates, cited in “Tax
Policy Influence on Venture Capital,”
Burton J. MecMurtrey, Technology
Venture Investors, 1985. :
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SUMMARY: This much has not changed: The Pentagon keeps a short
leash on those who wish to export technology, and measures are being
directed at keeping U.S. companies competitive with foreign firms, Yet
advances in high technology are increasingly being made through
cooperative intemational efforts. The United Siates is finding a major
challenge in balancing two essentlal, oft-conflicting interests: ,

he first shot in the super-

conductor revolution was

-fired by vwo European sci-

entists working for a U.S.-

owned multinational fimm

in Switzerland. Some-

time, somewhere, some-

one might sort out the tangled genealogy

of that first discovery -— and the dozens of

breakthroughs all over the world that have

followed it in the past few months. But right

now it seems pointiess, Americans, at the

present moment — at Paul Chu’s lab-

oratories at the University of Houston, at

‘Wayne State University in Detroit, at [BM's

research facility near New York — hold
sway in the superconductivity race.

But in a few months’ time the pendulum

might well swing toward Japan, where two

-spectal superconductor commitiees have

aiready been set up by the govemnment’s
Science and Technology Agency. Or per-
haps it will swing to Western Europe,
where scientists and engineers have been as
consurried by the promise of superconduc-

‘Workers from the United States (left
and center) are trained at a compact
disc factory in Kawasaki, Japan.

solling U.S. products abroad while malntainlng national security.

tivity as their counterparts elsewhers.
There is little geographic logic to the

pace of scientific discovery. New break-

throughs flow quickly and easily through
national and pelitical barriers, with endless
and confusing permutations. The next fron-
tier in superconductivity could be explored
by a japanese graduate student working for

- a U.S.-funded lab at a European university.

This is a world only science can conjure, a
world without borders.

* When the new realities of superconduc-
tivity pass from research laboraiories to
private industry in the next few years, there
1s littie doubt that the United States and
Japan will lead the rest of the world in
commercial exploitation. But separating
the efforts of the two, and defining pre-

cisely what their leadership acnially en—~

1ails, may prove as difficult then as it is
now. The U.S. chemical giant Du Pont Co,

- employs 180 scientists at a lab in Yoko-

hama, Japan. International Business Ma-
chines Corp. has thousands of researchers
at facilities in Tokyo and Yamato City. On
the flip side, Japan has thousands of grad-
uate students in UJ.S. universities, sponsors
millions of dollars’ worth of research at
them and puts up still’ more millions in

e

e m s b e

P




SHAHN KERMANT/ GAMMA ~

Products of borderless venture capltal Flrst U S. -made Toyota, under deal with General Motors; IBM Pawlmn in Japan

venture capital for American hlgh-tech
companies.

New cross-licensing and joint venture
agreements between Japanese and U.S.

firms are reached at a dizzying pace. Gen- -

eral Motors Corp. and Toyota Motor Corp.

make cars together in California. Texas In- .

struments Inc. makes advanced microchips
in Japan. U.S. electronics giant Motorola
Inc. swapped secrets thh Toshiba Corp
late last year,

8 more and more high—
tech -firms implement
such strategic alli-
ances,” Lenny Siegel,
editor of Global Elec-
tromcs newsletter, says,

“competition ... will

“be less between the U.S. and Japan and
" more between transpacific corporate alli-

ances, each containing one Or more Amer-
ican and Japanese finms.” What’s the like-

hest scemario for superconducting mi-

crochips? Ty a mixture of Silicon Valiey
technology, Japanese manufacturing know-

- how and intermational venture capital,

Twenty and 30 years ago it was true that

. if a government made an investment in

research and development, or in the coun-

" fry’s scientific base, it could be reasonably

sure of reaping the benefits itself. That is

. D0 Jonger tue, But this does not mean that -

in today’s global environment individual

* govemments have given up on high-tech

policies. In fact — and this is the paradox

of the internationalization of science and

world economy have made the countries of

+ the developed world pursue their national

strategies more aggressively than ever be-
fore. Not all of these nationalist strategies
will work. Some will sunply be the product
of refiexive protectionism or of nativistic
fears. But there remain, even in a global-

ized economic environment, legitimate

10

areas of individual govemment action.

. Finding those, and striking a balance be-

tween national interest and international
competitiveness, may well be the principal
political chalienge of the 1990s,

‘Why has Tokyo stepped in to coordinate
research and commercial activity sur-
rounding the superconductor race? “We are
working to assure that all this will not be
jost a fad,” explained Mitsuig Chiba of
Japan’s Science and Technology Agency.
“We want it to be a solid, feet-on-the-
ground campaign.” Officials in Washington

-publicly shy away from advocating so bold
-an exercise in governmen! management.

“We have a secret weapon that will over-
whelm [the Japanese] process,” said Wil-
Liam Graham, head of the White House
Office of Science and Technology Policy.
“We call it the free market. It's far better to
let industry make the investroent decisions
for profits and to let government devote its
Tesources to the basic research and under-
pinnings.”

But Graham'’s words belie a federal ef- -

fort as pragmatic and.interventionist, in
many ways, as Japan’s. The U.S. govern-
ment has $29 million earmarked for saper-
conductor research this year, with much of

that going to federal labs and Defense De- -

partment offshoots — such as the Defense
Advanced Research Projects Agency —
which have always worked closely with
private industry, In the air in Congress is
talk of a special superagency to coordinate
industry activity in cextain high-tech areas
and dole out research money. Frank Press,

president of the National Acaderiy of Sci-
ences, expresses a common nationalistic
sentiment: “Superconductivity has become
the test case of whether the United States
has a technological future. That furure de-

pends on our ability to commercialize our

scientific discoveries. If we lose this battle,
it will wound our national morale.”
This idea of an affirmarive national pol-

icy — what I-Iarvard economist Robert
Reich calls “technonationalism”™ — does
not always sit easily with the realities of the
modem world economy. Reich says that
many of the measures suggested and im-
plemented in the past year in behalf of U.S,
“competitiveness’” actually are unworkable
or even absurd in the light of the worldwide
diffusion of science and technology.
Suggestions have been made in Con-
gress, for example, to increase federal re-

search and development funding for var-

ious scientific and irndustrial endeavors on
the condition that those resources be limn-
ited to U.S. engineers, scientists and com-
panies. But what, in the age of the strategic
alliance, i1s an American company? What
if 2 U.S. citizen is working for 2 Japanese
company? In 1984, roughly 2,000 scien-
tists and engineers immigrated to the
United States from the developed world.
Some of them are in the States only on
temporary visas; most are not yet U.S.
citizens. Would they qualify?

It makes litle sense to base public

policy on techmonationalism, Reich ar--

gues, when our institutions are organized
on a global model. Nor is it in America’s
long-term interest to bar foreigners from
the fruits of its research and development.
Technology is not a “scarce commodity;”
Reich says. “Rather than guard our techno-
logical breakthroughs, we should leam
how. better to make use of breakthroughs
Wherever they occur around the globe!

He hag a point, but the fact is that in
many cases the United States has Ittle
choice but to follow technonationalistic
policies. As William Schneider Jr., under
secretary of state for security assistance,
science and technology, has put it, trade
policies “cannot be divorced from our
broad political security objectives. . . . Our
economic policies must support our key
objectives of deterring Soviet adventurism,
redressing the military balance berween the
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West and the Warsaw Pact and strengthen-
ing the Western Alliance.”

The cost of the U.S. position as the
military leader of the West has always been
aneed to sacrifice economic goals to strate-
gic or national security considerations: Not
surprisingly it is the Pentagon, not protec-

tionist businessmen, that has been behind

muich of Reich’s technonationalism. In Jan-

tagon task force, released a report titled

“Defense Semiconductor Dependency,” a - i

worried look at the U.S. semiconductor
industry. The task force saw the globaliza-
tion of the electronics industry as a serious
military problem, in that dependence on
outside suppliers could threaten Pentagon
access to ieading-edge technology.

This was not so much of an issue in the
early 1960s, for exampie, when the United
States imported only about 5 percent of its
gross national product and exporied only
about 9 percent, But in 1984 those figures
were 30 percent and 25 percent respective-
ly, and the Pentagon finds itself dealing
with a world technology market increasing-
ly beyond its control. Forty percent of the
electronics in U.S. weapons systems comes
from Japan, and by the early 1990s, ac-
cording to some analysts, that figure will
top 50 percent. “Ten years from now Japan
will have a separate industrial base, one
perfectly capabie of carrying on without the
United States,” says Michael Borus of the
Roundtable on the International Economy,
a tesearch group at the University of Cali-

Graham: Béﬁeﬁ f a free mafic-;at
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_ fornia at Berkeley, “At that point reliance

on Japanese technology may not be the best
idea for the United States.”

The Pentagon does not want a global
economy that puts U.S. interests at the
mercy of its allies’ trading policies. The
Defense Science Board recommended that
the Reagan administration put up 52 billion
over five years to prop up certain key areas
of the U.S. semiconductor industry. The
Strategic Defense Initiative, in addition to
its stated goals, also represents a multbil-
Lon-dollar attempt by the Defense Depart-
ment to develop cutting-edge technologies
in aerospace and electronics.

But building up a healthy domestic
high-tech base is not the only concem of
the Defense Department. The task force
worried not just about promoting U.S. tech-
nology but also making sure such expertise
stayed in the country. Why? Because the
globalization of high technology makes it
easier for the Soviets to obtain products-and
know-how. And when that happens, the
report warned, “The U.S. could lose the

considerable margin of advantage it holds
over the U.S.S.R. in this critical area of

technology — and upon which it relies to
offset quantitative military advantages.”
Restricting the flow of American exper-
tise overseas, however, is not easy, and after
6% difficnit years the Reagan administra-
tion still has not struck a clear balance

" between national security and technology

trade. Take the touchy issue of scientific
freedom. Not long ago, the Defense De-

. parmment seemed to know what it wanted.
If scientists engaged in strategically impor- ..

tant research or took Defense Department
money, they would have to submit 1o de-
partment controls. In April 1985 the Soci-
ety of Photo-Optical Insrumentation Engi-
neers received word from the Pentagon that

43 of the 219 papers scheduled to be pre-

sented at a conference could not be given

in open sessions. Three years before that

Reic;h says United States shouid use breakthroughs “wherever they occur.”

the Defense Department ordered restric-
tions prompting the withdrawal of 100 pa-
pers from a similar conference in San Di-
ego and intimated that more restrictions
might be forthcoming. The actions caused
a surge of outrage among scientists.

* Today the issue has died down some-
what, with the Pentagon apparently re-
specting the desire of the scientific comrnu-
nity that no controls be attached to either
basic research or research conducted on a
university campus. But the matter is far
from settled. “DOD is pretty two-headed
on this issue,” says Stephen Gould, a proj-
ect director of the Committee on Scientific
Freedom and Responsibility at the Amer-
ican Association for the Advancement of
Science in Washingion. He points up the
distinction in the Pemagon between those
whose jobs are concerned with national
security policy and those who are charged
with advancing scientific and technological
programs. ,

Insiders paint a picture of a Pentagon
that talks tough on research controls but

shies away from implementing regulations

as aggressively as the langnage would al-

Jow. That may represent a victory for the |
scientists, but its impermanence leaves .

some of them nervous. And in the mean-
time the gap between thetoric and reality
has made it difficult for the Pentagon 10
articulate a position on what many scien-
tists see as the next critical issue: whether,
in the name of national security, it is even
worth placing restrictions on applied re-
search. One of the inventors of the atom

..bomb, Edward Telier, for example, has ar-
gued that all that is needed to keep. U.S!

science-ahead of the Eastern bloc is to
control the opportunity of Soviet scientists
and engineers to work side by side with
U.S. scientists. . Any other method of tech-
nology transfer — scientific conferences,
academic papers — Teller has said, is of
little value to countries playing catch-up.

&
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Ultratech Siepper équipment: No deal

Perrone’s company was stymxed in sale of sennconductortechnology to China.

More serious is the Reagan administra-
tion’s attempt to control the export of what
it deerns militarily and strategically signifi-
cant products and technology. Here the ad-
ministrative framework is more convolut-

ed. It revolves around two acts of Con- -

gress and has been disfigured by a turf war
between the departments of Commerce and
Defense. Also involved is a clumsy and
largely ignored agreement among the ma-
jor nations of the Western alliance to limit
exports to the Eastern bloc.

The economic costs of restrictions are
high. In 1985, according to the Naronal
Academy of Sciences, in the name of na-
tonal security, these controls cost the most

12

dynamic high-tech sectors of the U.S.
economy some $9 billion in lost sales and
200,000 jobs. The administration wants to
inhibit Soviet access to high technology,
but there is a growing body of criticism that
says the existing export control system in
the United States just doesn’t work.

“The whole theory of export control is
based or a notion that's completely out-
dated,” says Bill Maxwell, director of inter-
national issues for the Washington-based
Computer and Business Equipment Manu-

CHUCK NACKE f PICTURE GRIOUP / FOR INSIGHT

facturers Association. Ten or 15 years ago,.,

¢ forbidding the export of American high
i tech meant that foreign countries did not!

- get high tech. Today it means they buy it:

ULTRATECH STEPPER

from someone else.

Export controls are supposed to be lifted
if 1t cap be proved that the technology in
question is readily available eisewhere in
the world. But that rarely happens. A blue-
ribbon commission appointed by the Na-
tional Academy of Sciences to study export
controls concluded, in a report published
earlier this year, that “foreign availability
has had virtualiy no impact on the objective
of achieving decontrol” In the past four
years, 20 iechnology areas have been

- thought to be sufficiently global to be wor-

thy of decontrol. Oniy three have been
dropped from government lists. -

This has had a substantal effect on a
number of U.S, manufacturers. The Ando-
ver, Mass.-based GCA Corp., for example,

. used to be one of the world leaders in
. making the sophisticated equipment used
“in" manufacturing - semiconductors.  But,
says economist George Gilder, who is writ-

ing a book on the semiconductor industry,
“R1ght at the moment that Nikon and Can-
on entered the market and Asia became the
fastest-growing semiconductor area, GCA
was prohibited from selling overseas for

. national security reasons.” The result? The

Japanese got a free pass to the world chip
equipment market, while GCA was hand-
cuffed. “It was a really unfortunate policy
that had no defense justification whatso-
ever,” says Gilder. “The whole thing has
been incredibly badly conceived.”

The critics of export control do not
doubt the national security justification for
the program; they just think that the con-
trols are administered unwisely. “Technol-
ogy moves very rapidly,” says Lou Perrone,
vice president of the California electronics
firm Branson-IPC, “and it's difficult for a
government the size and complexity of ours
to keep up with it” Perrone’s company
made a deal to sell a few million dollars’
worth of what it felt was obsolete equip-
ment to the People’s Republic of China in
late 1984. The sale was blocked by the
Reagan administration, and Perrone still
does not know why.

*If China, or any Eastern bloc country
for that matter, came to us for state-of-the-
art equipment, I would say forget it. I
wouldn’t even bother to ask for an export
license; I'm not stupid. But here was a
logical case of some technology and some
capability that had little fundamenzal use
elsewbere in the world, except in parts of
the Third World and developing countries.”
This spring, after more than two years of

_time-consuming and costly pleading in

Washington, parts of the .deal were ap-
proved.

Ulimatech Stepper, another California
firm, also made & deal to sell what it
thought was obsolete equipment to China
two years ago. In its eyes there was no
reason to believe that an export license
would be denied: U.S. firms had already
sold comparable equipment to China; the
Chinese could easily get more sophist-
cated equipment from Hong Kong; and
when the Pentagon sent an expert to exam-
ine the proposed equipment for export, he
agreed that it was obsolete. So why is
Ulwatech Stepper still waiting for a license?
“It’s not a technological issue anymore; it's

a political issue,” says Kay Mascoli, acom-

pany spokesman. She charges that the De-
fense Deparument dié not understand the
technological issues and let its national se-
curity concerns determine the result,

The experience of Ultratech and Bran-
son-IPC is not typical. The average pro-
cessing time of an export license in the
United States is, according -to the Pen-
tagon, one to two months. What does seem
10 be typical, however, is the role plaved by
the Pentagon in the decision making pro-
cess. The Export Administration Act of
1979, which governs the export of com-
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e Whyf should we buy controlled Amencan chips that

come with all kinds of strings attached when we can

. ;

buy uncontrolled Japanese chips?”

mercial and military technologies, is sup-
posed 10 be administered by the Commerce
Department. Defense is to act in an advi-
sory capacity.

Richard N, Perle, who was the assistant
secretary of defense responsible for the
Pentagon’s export control policy until he
resigned this spring, denies that the De-
fense Department has encroached on Com-
merce’s authority in this area. He points to
a presidential directive, implemented by
Defense Secretary Caspar W, Weinberger
in 1984, that calls for defense-related tech-
nology to be treated as a “'valuable limited
national security resource, to be husbanded
and invested in pursuit of national security
objectives.”

Jurisdictonal issues aside, however,

 there s little doubt that the effect of Penta-

gon involvement jis to make controls much
stricter and the licensing process more

complicated than would otherwise be the .

case. Commerce Secretary Malcolm Bal-
drige has consistently called for a 30 per-
cent 1040 percent reduction in the number
of items on the Pentagon’s export control
blacklist, which is currently about the size
of the Los Angeles phone book. “The

" whole Iist needs an overhaul,” Baldrige said

in March. “It’s very easy to add things to
that list, but it’s very hard 1o take them off”
‘The Pentagon’s response at the time was
firm. “Any loosening at this point would be
extremely harmful to national security,” ex-

| plained Stephen D. Bryen, then Perie’s
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Pentagon’s Perie kefpt firm grip on exports, despite objections from Commerce. .

deputy. Perle himself has said that the list’s
comprehensiveness is its strength, not its
weakness. As he told Congress in 1984:
“We have sought, and believe it makes
sense to seek, the greatest possible preci-
sion. And precision is attaiped by having a
list that is sometimes excruciating in its
detail, because it enables people who have
the prec:se commodlry or technology in
question. . . . The size of the list, which

‘has frequent]y been the subject of criticism,

is not the relevant measure of effective-
ness.”

Does the Pentagon really understand the
rapidly changing face of American high
technology? Boyd McKelvain, who is
chairman of the export control blacklist
advisory committee, likens the process of
defining military criticality to the problem
faced by “a Supreme Court justice in defin-
ing pornography: ‘I can't define it, but I
know it when I see it.’

Commerce and Defense are agreed on
basic principles. When former White
House science adviser George A. Key-
worth 11l complained that “the Soviets are
robbing us blind” on high tech, he spoke
for the entire administration. The argument
is simply over procedure, and in many ways
those problems are being addressed. Pres-

_ ident Reagan recently directed the National

Security Council to study the entire export
control systern with an eye toward reform.
Reform came up again m January’s State

of the Union address, and the current
House omnibus trade bill contains a num-
ber of provisions that would liberalize the
Export Administration Act. The Pentagon
has tried to streamline the licensing process
as well. During his tenure at Defense, Perle
eliminated the backlog of applications that

- had piled up in 1981 and heefed up equip-

ment and support staff.

There is no way around the fact that the

heightened awareness of national security
needs leaves U.S. high techmology at a
significant disadvantage, however, with re-.
spect to Europe and Japan.

Almost all Western nations are sup-
posed to abide by the rules of the Coordi-
nating Committee on Multilateral Export
Controls, which govems exports to the So-

viet bloc; but, perhaps unsurprisingly, lev-

els of compliance vary widely. The United
States takes Jonger to process licenses, Te-
quires more red tape and checks up far
more closely than any other major industri-
alized country, , :

ays Daryl Hatano, an official -

at the Semiconductor Indus-
try Association, *‘Companies
are saying, “Why should we
buy controlled American
chips that come with all
kinds - of sirings attached,
about how they can be used or where the
end product can be sold, when we can buy
uncontrolled Japanese chips? " Of the
U.S. firms surveyed by the National Acad-
emy of Sciences panel, 52 percent reported
lost sales because of export controls, 26
percent said they had had deals wrned
down because of them and 38 percent said
existing customers had actually expressed
a preference for shifting to non-U.S.
sources to avoid controls.
Controls have not been the only sucky
wicket in governmeni-industy relations. -

-.The government directly funds some 775 { [

research laboratones across the coux
employing some 80,000 people (about one-“

rsixth of the nation’s sciendsts and cnol-I

b - neers) and gobbling up about half of the'!

GLEM STUBBE / INSIGHT

~annual $123 billion that goes to pure and

applied research nationwide. These are the

~ labs that do research on the Smategic De-

fense Initative, missile systems, nuclear
energy. synthetic fuels or the space pro-
gram. They lay the scientific groundwork
for much of the U.S. public sector’s use of
advanced technology. But the work they do
— publicly funded, much of it vnclassified

.and easily accessible — does almost noth-

ing for the country’s broader economic
competiiveness. Since the 1950s, only 5

[a

\
;




A L. Says one observer “The notion that what
government labs do is just all-out wonderful stuff for

“industry to commercialize on is a pipe dream.”

percent of the government'’s 28,000 pat-
enied inventions have been licensed for
commercial use.

.In recent years, in Congress and the
executive branch, this underutilization of
federal technology has been ascribed to a
"/ lack of coordination between private indus-
i  try and public-labs. In 1980, Congress

passed the Stevenson-Wydler Technology

Act, which requires the government's

larger labs to set up special offices to pro-

mote technology transfer. Last year, Con-
gress beefed up the act, making special
" allowances for cooperative research and de-
- velopment efforts between government and

private industry, strengthening individual
labs’ technology transfer offices, formaliz-
ing the creation of a_federal laboratory
- transfer consortiom and, most critical, pro-
viding government inventors with incen-
. tives — including royalties .and patent
rights, which are unheard-of in most cor-
porate laboratories - to make commercial
use of their research.
The key word in the new tcchnology
transfer vocabulary s communication. Of-
. ficials at federal labs around the counwy
speak of ‘e “inporance of networking.
Argonne National Laboratory in Ilinois
uses an electronic mail system to relay
information and assistance around the
country. Critics of practices from the oid

days have cited the fact that only the United .

States among the world’s leading industrial
nations has no centralized government of-
fice to coordinate public secior research

14

with private sector needs. Their views
struck a nerve: The past six years have seen
the creation and refurbishment of, among
other organizations, the Commerce De-
partment’s Center for the Utilization of
Federal Technology; the National Industrial
Technology Board; the private Technology
Transfer Society; and, two directories, the
Guide to Federal chhno]ogy Resources
and the Directory of Federal Technology
Transfer.Personnel; not to mention technol-
ogy transfer operations sponsored by th
National Bureau of Standards.

At congressional hearings on technol-
ogy transfer, the air was thick with defini-

SDI research: A good deal o funding but few cormnro:ially 101 patents

tions, explanations, caveats and analogies,
all in the new language of competitiveness,
A.T. Brix, president of Battelle Technology
International Exchange, warned Congress:

“Technology isn’t like Campbell’s soup. It
doesn’t come in a nice container, properly:

bar-coded for easy pricing. It cannot be
rendered delicious by merely adding two
cans of water and simmering it on the
stove.” What s it then? “Technology trans-
fer can be more realistically likened to go-

ing into a supermarket and finding ingredi-

ents for soup interspersed with detergents,
bakery goods and pots and pans. In short,
here are some herbs, potatoes and onions;
now make your own soup.”

That culinary challenge is intended pri-
manly for U.5. companies. Indeed, the
1986 law makes it clear that, whenever
possible, domestic industry should be
given preference in licensing agreements.
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But, one Senate staffer concedes, there is
no way to guarantee that Yankee know-how
will go to Yankee companies, and the fact
is that the Japanese and West Germans have
historically been far more interested in the
fruits of U.S. government research than
have 1.S. companies. “There’s nothing il-
legal ‘in what the:y re_doing,” the staffer
says. “They’re just more aggresswc They
appreciate the values of tapping into these
resources. What we're doing as a Congress
is taking a gamble that by trying to speed
up the transfer of technology we’ll benefit
this country. ththcr this will work re-
mains to be seen.”

A more serious question, however, is
whether improved nerworking and commiu-
nications is actually the answer to the tech-
nology transfer at ali. “The notion that what
government labs do is just all-out wonder-
ful stuff for indusry to commercialize on
is a pipe dream,” says Richard Nelson, &
professor of international political econ-
omy at Columbia University. “A lot of folks
in Congress have misconceptions about the
way technical change proceeds.” Commer-
cial labs and federal labs, the argument
goes, do differentkinds of research for very
good reasons: because comumercial labs
bave tested similar waters and found them
wanting, or because government research
priorities — especially those having to do
with defense — are so specialized as to
have little commercial use at all. One of the
pioneers of Silicon Valley, Robert Noyce,
founder and now vice chairman of Imel
Corp., has put it bluntly: “Therg is no work
of interest to commercial induskry.going.on,
n government laboratories” -

E"{5 Tight, then the enormous re-
sources devoted to federal research — im-
portant as that research is, and however
much it contributes to the welfare and secu-
ity of the country — nevertheless represent
a net drain on the ecopomy’s productive
capacity. The efforts of the recent wechnol-
ogy transfer brigade to bring considerations
of the national interest into step with the
demands of the world economy may, ulti-
mately, prove fruitless. The same is wue for
export controls. It may be possible to ease
the economic burden that restricting Soviet
access to Western technology places on
American high technology, -but-as-long as
U.S. foreign policy objectives coexist with
economic considerations, there must be
some sacrifice. What is good for General
Motors is not always what is good for
America. That is truer now than it has ever
been. The challenge of the modern world
economy is to strike the proper balance.

— Malcolm Gladwell
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COVER STORY
PART 2 |

The Bntlsh Ehte in Exodus

SUMMARY: Brain drain, the loss of a nation's elite, is usually a
probjem for developing countries. But in Britain, it is epidemic.

Scientists there face relative salary declines, harsh budget cuts and a
ment that has been ili-disposed to university research. Public

funding is rising finally, and scientific special interest and support

ome of the best minds in the

_ world come from Britain,

and the better they are the

faster they come. Over the

past few years, the cream of

the nation’s academia, thou-

sands of its top scientists and

engineers, have left to take high-paying

jobs in the Umtcd Statcs Twenl -ﬁve Dg

" cent of the.f : R

Jmmmmmmgmﬁmn -

Jfic organization, work abroad. All of the

Royal Society of Chemustry Yhedals for re-

‘search_last year wenf {6 Biitish scientists

workmg in America, “We Te losing the Top

fouir or Tive 1l §Very Tield,” says one profes-

sor at Oxford Umvemlty “We're Josing our
captains.”

This 1s far from the first time brain drain
has become an international issue. From
the time of the biblical exodus to the group
of Jewish scientists and intellectuals (in-
cluding Albert Einstein, Sigmund Freud
and a young Henry A. Kissinger) who fled
Nazi Germany in the 1930s, the talented
have always been the first to migrate in
search of better opportunities. But since the

- end of World War II, brain drain has pri-
marily been an issue between the developed
and the developing worlds, wherever the
differences of economic climate and per-

_Sonal opportunity have been greatest. In the
industnialized world, the pressure to com-
pete internatiopally and the push toward
high technology bave made countries more
aware than ever of the importance of keep-
g the best and the brightest at home.
Brain drain, in the West, 15 a nonissue,

Except in Britain.

More scientists Jeave the United King-
dom every year than leave the rest of Eu-

rope combined, and the brain drain has
never been worse. The golden age of Brit- -

1sh science, between 1950 and 1975, when
the Nobe! Prizes won for England were
legion, is but a memory. In comparison to
the rest of the world -—— from the United
states, where fostering high-tech research
and -promoting competitiveness is all the
rage; to West Germany, which spends near-
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are springing up. But Britain's brain drain is not likely to end.

ly twice as much per capita on civil re-
search and development as Brtain; to
France, which coddles its scientific com-
munity — Great Britain has been markedty
less concerned about the fate of its inteilec-
~tual resources. In the long term, that may
mean trouble for the country in an in-
creasingly competitive and technologically
dependent world economy.
in 1981, the Conservative govemment
of Prime Minister Margaret Thatcher cut
back government funding for university re-
search. “I think that that first round actually
did us some good,” says Dick Bishop, pres-
ident of Brunel University in London. “It
made us think more seriously about the
research that we were doing. But we
thought things would level off by 1984, and
they didn't. It's been a slow squeeze. The
cuts have begun to hurt.”
The percentage of gross national in-
come that Britain spends on research and
development has remained virtually un-

D. HUDSCN / SYGMA

e’re Losing Our Captains’

changed over the past 25 years, even as
technological needs have intensified and
the cost of research has skyrocketed. Last
year the government’s Science and Engi-
neering Council, which doles out research
money, closed up shop for six months be-
cause it ran out of funds. The horror stories
of what budget cuts have done to British
universities are legion: libraries that cannot
afford scientific journals, laboratories that
cannot afford to hire technicians, The Uni-
versity of Southampton is so strapped for
cash it cannot afford to buy a Macintosh
computer for the dean of its mathematics
department. Right now he is ninth on the
school’s waiting list.

Faced with these frustrations, and sal-
aries that have fallen 12 percent relative to
average income since 1980, some of Bri-
tain’s best are simply going eisewhere. *1
don't think I've ever seen the morale of
British science so low,” says Professor John
Ziman, chairman of the recently created
Science Policy Support Group.

Those scientists who do not leave face
z research climate of increasing uncer-
tainty. Oxford Professor Denis Nobie, who
heads Save Bmtish Science, a récently
formed lobby of distinguished scientists
and Royal Society feliows, says that what

Still in London, hospital scientists study acquired immunodeficiency sdi:éme.




Cambrie Univers‘rty‘rmwrrs and their robot may help keep Britain No. 2 in the worid for patentable deveiopments,

he calls internal brain drain is as bad as the

external kind. He compared U.S. and Brit-

ish grant requests and found that, as a rule,
tesearchers in the United States receive
three times as much money from their sci-
ence council as their British counterparts.

“Those that stay have their own intellectual

resources drained by a continual process of
keeping their research going. In the U.S.
_the top people are far better-off. It’s incon-

ceivable that the equivalent of a Royal Soci-

ety fellow would find himself in the posi-
tion of scrambling for money. Yet that’s the
case in England.”

Much first-class work is still being
done. The Royal Society recently com-
pared Britain’s performance in basic scien-
tific research with that of the rest of the
world and found that while the country had
slipped from second to fourth in theoretical

and experimental physics over the past 10

years, it stll led everyoné outside the
" United States in biomedical research and
- genetics. And the Thatcher government has
not been been deaf to the pleas of the

e scientific community. In February the gov-

.- emment agreed to raise academic salaries
", 24 percent over the next few years. Also,
- as part of the Tories’ preelection prormise to
raise public spending 1.5 percent this year,

. the Department of Education and Science
is slated to get a 7 percent budget increase
and universities an additional $80 million.
But some wonder if these measures will
actually solve Britain's problems. The sal-
ary increases still leave the nation’s univer-
sities at a substantial disadvantage when it
comes to competing with the $70,000 to
$100,000 positions often offered by U.S.
schools, and Save British Science estimates
that nothing short of a flat-out $180 million

is

 Tesearch increase will ensure that all worthy

projects are adequately funded. Indeed,

even if the government has joosened the.
purse strings somewhat, it continues to de-
fend the original premise behind the

spending freeze of the last six years, .

* Thatcher still says that much of univer-
sity research is wasteful, supporting what
one of her ministers calls scientific “white
elephants.” The government has long ar-
gued that scientific prowess is not necessar-
ily related to economic success. In recent
hearings in the House of Lords, Treasury
officials cited the fact that Britain’s postwar
scientific brilliance coincided with the pe-
riod of the country’s greatest economic de-
cline.

By the same token, with science in ap-
parent deciine, the economic outlook now
is rosier than it has been in years. Economic
growth is expected to reach 3 percent this
year, higher than most industrialized na-
tions. London’s financial markers are the
most important in Europe, drawing banks
and mvestors from around the world. After

‘the lean early vears of Thatcher’s economic

program — which saw unemployment tri-
ple to 3 million and whole sectors of man-
ufacturing, particularly traditional smoke-
stack industries of northern England and
Scotland, collapse — Britain has made
impressive strides in developing new, inter-

nationally competitive. high-tech-indus--.

tries. California has Silicon Valley; En-
gland has a silicon crown around London,
Does Britain really need a strong, pub-
Hely funded research base? And even if it
does, does it matter that that base is moving

_overseas? “People who migrate from a

coumry don’t pecessarily disappear from
view,” points out Jagdish Bhagwati, a trade

~ence,”

economist and brain drain expert at the -

World Bank. “That was the tendency in
early brain drain literature. Today we tend
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to look at a diaspora model. People keep

their ethnicity. Communication and return
to.the home country is much easier now.
Smart developing countries also have been
facilitating increased participation in their
own scientific work of people who have
settled abroad.” Losing scientists does not
necessarity mean Josing the fruits of theit
work.

>E,_EVen s0, commercial high tech in the

eveloped world, and particularly in the
United States, historically has tended to
grow in clusters around such prominent
universities as Stanford in California and
the Massachusetts Institute of Technology

and Harvard in Cambrnidge. The proximity -

of scientists and businesspeopie seems to
count for something in the chemistry of
entrepreneurship. Nor does it follow from
the apparent lack of correlation between

British scientific achievement and eco-.
nomic success that science should be cut -

back. “It’s a non sequitur;’ says Ziman.
According 1o the National Science Founda-
tion in Washington, British science trails
only the United States in developing pat-
entable- technologzcs_BuﬁsW@_ggj,gg’t
wasteﬁ.ll it's wasted by rcial |

ST Sas rge ‘Walden, rmmsner

.responsible for science, 1Teadily admits, *

at the iop of the lea
bottom 1 rcsear‘”h

'St why use science as a scapegoat? “[
think that our Treasury doesn’t have any
great sympathy for or understanding of sci-
says Ziman. “It’s part of the two
cultures n this country. There are no scien-
tists 10 the Treasury”

ue in pay raises. and

reeprnnne
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- A tOp-faﬁking résearcher might'enthuse another 30.

others get from interacting with him?”

His theme is echoed by other academ-
ics, who insist that science has never been
properly respected or represented in the
United Kingdom. Noble recruited 2,000
prominent British academics for Save Brit-
ish‘Science because, he says, *“there came
a point when people began to wonder that
what was wrong was that we didn’t have
what people in America have: a political
.. Jobby capable of putting political pressure. -

on the government” The House of Com-
mons has nothing like the U.S. Office of
Technology Assessment to keep it abreast
of developments in science nor even a
standing committee dealing with science
and technology. Scientists are conspicuous
only by their absence on corporate boards
and in positions of political responsibility.

To some extent this is the fault of scien-
tists themséives.

“Bound up in their own self-congratu-
latory elitism and academic self-impor-
tance,” says Ros Herman, a prominent Brit-
ish science writer, “'scientists have largely .

- Jost touch with the rest of society.” A recent
Royal Society report worrying about the
image of science in Britain prompted the
formation of an ad hoe Committee on the
Pubiic Understanding of Science, drawing
from all of Britain’s major scientific organi-
zattons. Planned are a $750,000 mvestiga-
tion into the way science and technology
are perceived by the public and a massive
“scientific littracy” campaign in the media
next year. Will it work? Nature, Britain’s
most influential scientific magazine, does
not think so. The journal described the
report’s analysis as “overflattering to the
scientific community everywhere” because
it refused to address “the convention of
self-certitude that has been taken up by

_academics”

lﬂumately, thougii, the ball is in the
government’s court, and more support is
now its stated goal. For example, Thatcher
has said that she would like to see the
portion of university research supported by
industry rise from its present 2 percent to
somewhere in the vicinity of 30 percent.
But policies may be lagging behind proc-
lamations. Corporate dopations to univer-
sities are not tax deductible. Nor has the
prime mninister changed the tax code to
encourage increased commercial research:
_ There are no tax credits for indusmial re-
search and development, which most of the
country's compeutors allow. Even on the
critical question of encouraging companies
to expioit new technologes, Thatcher’s
policy bas been indifferent. Technology
ransfer may be a big issue in the United

States, but in the United Kingdom the
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Technology Exchiange Center just went
bankrupt.

Brain drain is the price that Britain is
paying for this, One thousand of its finest
leave every year, and aithough that figure
is small compared with the 50,000-0dd
new scientists and engineers who join the

work force in that time, it is the quality of -
those"1ééving that counts. “A top-ranking ™
sresearcher might enthuse another 30,” says

one professor. “And they in turn might en-
thuse a few hundred of their students. If you

lose people like that you lose the stimulus |

that others get from interacting with him.”
“We are moving from economies thal
basically deal with materials ~— iron, steel,

" coal — to economies driven by informa-

tion,” says Carver A. Mead, one of the
prime movers behind the modem micro-
chip, For the U.S. scientist, the intellectual

Edinburgh observatory: Britain slipped internationally inexperimental physics. .

" component in any product is increasingly

becoming more important than the actual
manufacturing process or materials in-
volved. Brains count for more in the high-
tech age. Last year Texas Instruments Inc.

- renegotiated all its patent agreements with

Japanese electronics manufacturers, rais-
ing the cost of licenses by millions of dol—-«-mq
lars,*More important than the immedjate
financial impact of these settlements,’
company President Jerry R. Junkins said at
the time, “may be the general recognition
by our industry that intellectual property
has considerably greater value than has
been recognized in the past.”

If he is right, that may mean trouble for
Great Britain. “Somehow,” says Brunel’s
Bishop, *the excitement seems to be gone
from British science.”

: — Malcoim Gladwell in London
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:-]apanese Launch Bid to Lead the World in Pure Science

But SLeptlcs Say They Are Too Wedded to Product-Oriented Research

‘, J\{\; -

ROt B 63 T

E. By Sn:?um Knmum}onm )
T, SigffReponier of THE WaALL STREET JOURNAL
% “KYOTC, Japan—Yoko Neya has 1 pood
"t panning £ Jaboratory for Japan's biggest
- whishey distilter. Her 26 young ré&

searchers, several of them foreigners. en-
L tov e tee buuge‘. and the jaiest lab eguip

men! it & spotiess bullding nestled in &
| bamboo prove.

) {Tnc\ never have te touch & drop of I
ouvor. “Applicalion isrﬂ our work.” Ms.
Kewe savs

]"Q&‘m they 6o researgh o such (uDILs

fish are siiracied v eath
r.on ‘mv ariey

exirat: iron
fror' soll ent on in
se). livet. Al

ey jestitote
m Bivergzni Re-
scarch, Ms. Nawve
r.w the  prosects
sornstihing
pay ofi
wrciehy.”

Thr Suntory Lid
i rep.w:nnrr the

A CHANGING
JAPAN

PKRY OF £ 5ZRIES
|

TEREETCRETS BEVe & conumercial product or
P in Ming - and desperately wanis to
takt 2 lead in pure science. Dozens.of com-
pames, irom eleclronics giants te sieel-
= te food companiez, azre staking
ns of dollars o sel up basic-research
labz. The government, toc, has pliched fn
with ENOWY pPDCTAMS 0 ens ourags basic
eacaich.
‘Seeding’ Future -Indusiries

Tae czll 1o scientce siems no! from curi-
osity zbout narure by! rom & deep and
prosang fear thst Jepaness mousiry will
rur nul o! sieam withou! s own scientfic
“seefds” 10 feed ftere indusiries. Genye
Chibz £ mznaper a: the poveimmant's Re
search Development Corp. of Jepar, s2ys
Jzpznest companies have mesiered re-
sezril wimed et cregiing comimercial
procurie. @ng now “discover they are at
the end of the rozc”

Government znd industry Jeaders voice
gmwing anxiely over where the ideas for
Jerar's next bonenzz industries will come
fron.. Not ondy is the West refusing o give
2wzy hs bast technologies as freely as bee
fore. they say, there are fewer of those

\l&:'ill-b](:?ies te drew from.

“Americe hat been our pacemaker,”
sevs Hisatoshi Goshimez, an executive
menaper al Nippon Telegraph & Telephone
Corz.. ot NTT, Japan's larpes! company.
“That ;cfer-.al\nr ic harder and harder to
SEE.

xoiution: “If we train more re-
Thers and iniect Inore money, we will

gnubws remain that Jepan can make the

de"iswe]} Jeapirog inte & Lo worid posh
tion,"" say= Prime Minister Yasohiro Nake-
sone In his party newspaper. Al the Venice
summit next week, Mi. Nakasons wili plug
& multibiilion-dollar Japanese biolechnol-
ogy-research program.
Grave Doubls Remaln
Bu! whiie prophels trumpel & new age
of creativity ir which Japan becomes e
world's sapplier of basic science, grave

yeap, Thr boom 15 & passing fad, skeplics
say, doomed v risk-shy managers and
economis faciors such as the sirong yen.
Ang muchk haic research in Japan is stl-
fied by z caicilied bu—eaucracx. pootly
eaulipped Un m:rsm s &nc & conservative -
educalion system tha! hempers free
‘thinkers. .

Tners fe sUE & major gap bn the men-
tality borween gur researchers™ and those
tn the West szve Fhsashi Shinlo, president
e Japanese “move on olhers’

like  Eiich}
faruyame: waht o chanpe that Mr.
Mzaruvame oversees Hilachi Lid.'s Ad-
vanced Kesezrch Laboralory, opened in
1985 in & wooded oasis outside Tokvo.
ir & room full of tubes and beakers, 2
gpeneficis! pores over thousands of tiny
planis in piess vials, Down the hall. & re-
searcher is geveloping a computer model
of human thinking. & task be experis will
tzke decaces. Soon thev and B0 others will
move 16 & new seven bllhon-ver (550 mif-
{ion} izb in & guiet suburt far from Hitachi
headguaners. The lzb doesn't lake ordert
from oroduct planners: researchers choose
thet: own ihemnes. “We want to value the

G E.
Hespard" INALEFETS

Tingividua! researcher's personality Lo Jet

Jim be creative,” savs Mt Maruvamsa.

Unil now, Japar dismissed basic re- .
search as ioe risky and {oo expensive, For
every promising scientific discovery. thou-
sznds more don'! rsake ) ot of the lab,
Eut Weslerp Industrialists say Japan has
come too far o borrowed science. Yapan
ism't performing its fair share of the basic,
scientific researck whith adds 10 the
worlé's slore of knowiedgs,” szvs William
C. Norne. -chairman-emeritus of Control
Date Corp.. -
Research R?sls.s

Ritachi's Mr. Maruyame zgrees, “Now
we're rich, 2a¢ we have to take the respon-
sibjiity of being rich,™ he says. ~'Thal

e

among olher things. the nervous sysiem of
microscopic worms. Teshiba Corp. plans to
boost besic-research spending to 20%: of its
research: budge! wiithin five vears. up from
I0% Row and negrly zerg in 1983,

Fobe Sieel 148, has & new biotechnol
oy Jab. Tovoie Moiwor Corp. does biomed:-
ca! studies 21 }is research subsidiary. Afin-
omoto Ce.. & feod-producis company,
openet & basic research lab in February.
By one estimale, more fhan 30 major com-
panies have sel up basic-research fabs in
the pas: five vears.

4 recen! sprvey indicates thal corpo-
rate research expenditures in the lile sci-

ences jumped 16% io 426 billion yen {33.05

hillion} in 1983, the larpes! rise in the sur- -

vey's hislory., And manufzciurers are
stariing to woo more theoriste. One-fourth
af the docioraltegree praduates in theo
relical physics at the University of Tokvo
betwesn 1851 and 1885 ook posts in corpo-
rate labs, “In 1970, no ons would ouch
them,” says Sleve Yamamoic, & physics
professor al the university.

Government burezucrats have eagerly
Joined the {ray. The Ministry of internz-
tiona! Trade and Industry, or MITL
siaried promoting basic research in 1984,
The education minlsity boasts & new high-
energy particle acceleraior. The science
apency gives $1¢ millon grants to senjor
researchers.

Nakzsone's Pel Project

Ther there 5 Mr. Nakasone's pe: pro}-
ect, the Human Fronliers Soence Pro-
pram. The pian is o bring together the
world's scientisis to unlock the secrets of
bivlogy —1o delerming how organisms con-

veri energy inic motion, for example, or

the mechanisins behind such mental func-
tions as creafivity. memory and recogni-

tion. MITI officials have spent the past®

vear garpering iniernational support for
the program, which, by an early MIT? esti-
maie, wm tost one trillion ven mer‘?ﬁ
years, -

.‘iapan i in ebted 1o the Wr;':L says Mr.
Nakesone, * “e now need fo repay the fa-

But Japanese companies still must tap
the Wes! for research talent. Some, like
Ohtsuka Pharmaceutical Co., have opened
research instituies tn the U.E. Ofherx give
Buge Frants 10 TS, unjv ersihes 1o tap inte
then research. -

St others !mporl W _slerr.fcu@led

C jentists. A law passed las! vear Jels pov-

. 0’\}/((,///?7J
Secs o / . \

ernmend labs hire fareigners, Hitach!
to hire foreign scientisis for 20% ol the
posts its fab wil! have by 1990 i
When Suntory’s Manzginf  Gireclor..
Teruhisz Noguchi, shifted -the Suntory!
bivorpanie Jab from bouer-relsied e
search in 197€, he hire., 2t the lub's man- ;
aper Kofi Nakanishi, & professor 2 New: )
York's Colurmiz Univ crsu_\ Eighi foreign !_
rescarchers mov work there. ¢ stafi @
rew biomedical Jab next door, Mr. Koguchl 5
putied 1t researchers from overseas fabs, |

|

_%
=

Japan Moves te Has!eﬁ

Public-Works Spending

A WAt STREET JOURNAL Meus Reundup

The Yapanese povernment, 2¢ parl of
its effort to spur economic growih. de
cloed at 2 cabinel meeling vestergay o
initiate In the fiscal first hal! B..1% of
the public-works budget for the year
tha! beran Aprl] 1.

Yesterday's decision, which Lad been {i)
expected, followed last Fricayv's ap i
proval! by the governmen! of & package |
of spending. largely for public works, |i!
and tax cuts totaling six triflion ver 342 |1l
billion). A}

The yen's sirength has made Japa- |}
pese products more expensive on over-
seas markets, hurting the countn''s ex-
poridiriver, economy. dapar also has {5
been under pressure from s trading
pariners, particulariy the U.5,, to stimu- |
late i1i& economy in order o encturage
the purchase of imports and narrow s
trade surplus. :

Japan's trading panne:s alse have {i |
been. pushing for greater access tc the §!

Ty N

couniry’s -markets. Yeslerday, British

Cha.nce]lpr of the Excheguer Nipe! Law-
son szid “'satisfaciory progress has been
magde” in talks wilh Japan on trage in
financial services.

Mr. ¥awson said 2 review of the talks
In Japan shortiy “is likely to lead to the
outcome we wish,” namely, that three
Britisk investment banks will gain mem-
bearship on the Tokve Slock Exchange.
Formal nolice of the decision 1o admit
those firms s expecied by the end of
the year, and the firms should become
members whep ihe exchange expands in
1888,

- Officials of the major indusiralized
nations will mee! &l an economis sum-
mit that! bepins Monday.

means no! simply making products bul
contributing to science. We have 1o take on
the risks of investing in research that has
unceriain resylig,”

That mood has been growing since the
earty 19805, when creativity became 3
catchword among Japanese opinion jead-
ers, NEC Corp. has sef up 2 basic-research
lab where newly hired scientisis study,
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The Status of the Space'Station'
Under the Technology Transfer Act of 1986

' Cencern has been expressed about the ownership and transfer

of technology that may be created during the use of the Space
Station. In particular, there is a need to find ways to encourage

‘businesses in the United States to commercialize the technology

created during the operation of the Space Station. This commer-
cialization would benefit not only individual firms but the global
competltlveness of the U.S. economy.

Treatment of ‘the Space Station as a government operated federal .
laboratory would make available a mechanism to resolve issues of
ownership of technology created during research aboard that
vehicle. This mechanism would be available if the Space Station
were construed as a federal laboratory within the meaning of
section 11 of the Technology Transfer Act of 1986, (P.L. 99-502),
(the "Act"}. This Act provides rules under which government-
operated federal laboratories, as distinguished from contractor-
operated laboratories, may enter into cooperative arrangements

"with other parties, including state and local governments,

foundations, universities and other nonprofit organizations and

. private firms. Under these agreements employees of the laboratory

and employees of the other party may work together, with ownership
in any resulting inventions being distributed according to a
pre-existing agreement between the parties.

This paper consists of two parts. The first part examines

whether the Space Station might be treated as a federal laboratory

for purposes of section 11 of the Act. The second part discusses
in detail the advantages that recognition as a federal laboratory
might offer to the operation of the Space Station.

Would the Space,Station be a Federal Laboratory Under the Act?

Section 11(d) (2) of the Act defines a government-operated federal
laboratory as "a facility or group of facilities owned, leased,

or otherwise used by a federal agency, a substantial purpose of
which is the performance of research, development, or engineering
by employees of the federal government”. The legislative history
of the Act notes that “"this is a broad definition which is intended
to include the widest possible range of research institutions
operated by the federal government". (Senate Report No. 99-283.)
The Space Station under current plans will almost certainly meet

"this definition and quallfy under section 11 of the Act as a
-federal laboratory.
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The first criteria is that the Space Station must be "owned,
leased, or otherwise used by a federal agency"; that is, as
described in the Act's legislative history, the facility must be
"operated” by the federal government. 1In the case of the Space
Station, the National Aeronautics and Space Administration (NASA),
under current plans, will have borne a major share of the costs of
the development and construction of the facility, and will have
the primary responsibility for operating the facility once it is

-successfully placed in earth orbit. PFurther, NASA will have the

responsibility for providing transportation to and from the Space
Station. NASA and other federal agencies will not only be operating
Space Station, however, they will be making use of it both directly

"and through agreements with private firms and other governments.

Thus, the first c¢riteria under the present concept of the Space
Station will be met.

The second criteria, that the Space Station must have the _
substantial purpose of "the performance of research, development,
or engineering by employees of the Federal Government", is also
met. The exact nature of the activities that will occur aboard
the Space Station cannot be predicted at this time, but "research,
development, or engineering" by federal emplovees will almost
certainly be a major part of those activities. Other activities
may occur on the vehicle, such as the conduct of research by
employees of private businesses or foreign governments, or limited
manufacture of products. As long as research, development, or
engineering by government employees remains a substantial purpose
of the Space Station, however, the aunthorities found in section 11
of the Act would remain available to the Space Statlon, as a

government-operated federal laboratory

 However, if the Space Statlon is placed under international

control, it will not be a federal laboratory. In such an instance,
we would have to assure that any patent rights clauses in any
international agreement would provide maximum rights of

Vcommerc1allzatlon to U.S. industry.

Authorities Available to the Space Station Under the Act

Assuming that the Space Station were deemed a federal laboratory
under the Act, the path would be opened for the transfer of
technology created aboard the vehicle to U.S. firms. These firms
would have the opportunity to commercialize these inventions, thus
benefitting the individual U.S. companies, and indeed the
competitiveness of the entire U.S. economy in the global market
place. : i '

Inventions by Government Fmployees Absent a Cooperative Agreement

Inventions created aboard the SpaCe'Station might'be either the
product of federal employees working alone, or the product of
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federal employees werking together with scientists employed by a
collaborating organization, such as employees of businesses,

universities, state and local governments, or even of foreign

businesses. If the invention were the product solely of federal
employees who are not working under a cooperative agreement with
a non-federal organization, the U.S. government would own any

‘resulting patents, and would be free to license those patents on

an exclusive basis to U.S, firms. In such a situation, section 13
of the Act provides that royalties earned by the invention would

" be retained by the federal agency whose laboratory made the

invention. After payment of 15 percent of those royalties to the
inventors, NASA could give the balance of the royaltles to the
Space Station, but must under any circumstances give it more than
half with the remainder divided among other NASA laboratories.
That is, the Space Station would receive at least the majority
share of any royalties earned from inventions made solely by
federal employees while aboard the Space Station. At the same
time, the technology would have been transferred through the
licensing process to a U.S. firm that would enjoy the benefits of

“its commercialization of the product.

Inventions Made by a Government Employee Under

a Cooperative Agreement

Inventions made aboard the Space Station might also be the product
of a collaborative effort between federal employees and employees
of other organizations, entered into under cooperative research

and development agreements under the Act. The official designated
as "laboratory director" for the Space Station will be authorized
under section 11{(a) (1) of the Act to enter into agreements for the
conduct of cooperative research and development aboard the Space
Station with state and local governments, foreign and domestic
businesses, public and private foundations, nonprofit organizations
including universities, and other persons. As part of these

agreements, under section 1l1l(b} (1} of the Act, the Space Station

would be permitted to accept funds, personnel, services, and
property from collaborating parties, and in turn, to provide

'personnel, services, facilities, equipment or property, but not
.funds, to the collaborating partiesgs. _Further, under section:

11 (b} (2) and (3) of the Act, the director would be permitted to
grant in advance to a collaborating party patent licenses or

‘ownership to any resulting inventions made in whole or part by a

federal employee under the agreement. Under these licenses,

‘royalties would be paid to NASA by the collaborator in accord with

section 13 of the Act. As explained above, the majority share or
more of the royalties would thus return to the Space Station,
where the funds could be used to pay for further research. The
U.S. government, however, would retain a non-exclusive license to
any inventions for its$s own use.  This would provide the
collaborating U.S. organizations the exclu31v1ty needed to
commerc1allze the invention.



In sum, in the context of the Space Station, a wide range of
possible cooperative research activities might occur involving
federal employees and employees of other organizations. For
example, cooperative agreements might cover research aboard the
Space Station between federal employees and employees of a U.s.
corporation, university or other domestic organlzatlon, or research
conducted only by employees of a domestic organization, where the
facilities and/ox equipment were provided by the U.S. government.
By entering into a cooperative agreement under the Act, the U.S.
government could assure that any resulting technoleogy would be
licensed or owned by a U.S. corporation. The U. S. government
could agree to grant a rovalty-bearing license, or ownership, for

' "any inventions made by a federal employee under section 11 (b) (2)

or (3). This would permit the U.S. organization to take commercial

advantage of any patents resulting from inventions made in the

course of the research aboard the Space Station. In this way, the
benefits of the research would go to the U.S. economy. At the
same time, the Space Station would be the recipient of royaltles
earned by the licenses pursuant to section 13 of the Act.

The Act prdvides special rules for those circumstances in which a
federal laboratory might agree to a cooperative research and and

" development venture with a foreign firm or firms, where employees

of those firms would conduct joint research with federal employees

" aboard the Space Station. The Act, in section 11(c) (4} (B),

permits cooperative agreements with foreign firms, but requires
that the laboratories "give preference to business units located

in the United States which agree that products embodying inventions
made under the cooperat1VE research and development agreement.

will be manufactured in the United States".  Further, the Act
requires that the laboratory director, before entering into an
agreement "in the case of any industrial organization or other
person stbject to the control of a foreign company or government,
as appropriate, take into consideration whether or not such

- foreign government permits United States agencies, organizations,

or other persons to enter into cooperative research and development
agreements and licensing agreements”., Should the Space Station

‘decide to enter into cooperative research agreements with a

foreign'corporation it should assure that any patent rights
clause in the agreement provide max1mum rights of commer01allw
zation to U.S. firms. -

;Technlca; Data

For your information the latest draft of the proposed Executive
Crder on technology transfer requires agencies to delegate to its
Federal laboratories the right to negotiate in cooperative
agreements the disposition of intellectual property. As
intellectual property includes technical data, the Space Station
as a Federal laboratory could enter into a cooperative agreement

- leaving ownership or an exclusive llcense to technical data w1th

a non- Federal entity.
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- Conclusions

(a) As Currently envisioned, the Space Station could be
a Federal Laboratory for purposes of the Technology
Transfer Act of 1986, as it falls within the
“laboratory“ cirteria of the Act.

(b} As a Federal laboratory, the Space Statlon could
retain a significant portion of royalties generated by
inventions made by federal employees either under a
cooperative agreement with a non~Federal entity or made
in the laboratory independent of such an agreement.

(c) As a Federal laboratory Space Station, Federal
employees could receive up to 15% of royalties
generated by inventions they made.

(d} The Space Station as a Federal laboratory could
enter into cooperative agreements with non-Federal
entities and provide the non-Federal entity with either
ownership or an exclusive license of any inventions or
~technical data resulting from the agreement.

- (e) - The Space Station as a Federal laboratory permits
- cooperative agreements with foreign firms but requires
preference be given to U.S. firms. Further, before
entering into a cooperative agreement with a foreign firm
the Space Station must determine that the country of the
foreign firm accords equal treatment to U.S. firms
vis—a-vis cooperative R&D agreements, licensing require-
ments, and access to the laboratories of the foreign
country. .
(f) However, if the Space Station is placed under
international control it would not bhe a Federal
labeoratory under the Act. In such an instance the U,S.
should assure that any international agreement contains
intellectual property clauses (patents and technical
data) which provide maximum rights of commer01allzat10n
to U.S,., industry,. -
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Why'Developing'Nations should Protect'lntellectual.Property'

A strong case can be made that protect1on of 1ntellectua1 property

is in the long term interest of developing countries.

number of devel

will eventually

and increase their international competitiveness.
that such count

limiting their

logies. Polic
property creat

Although a
oplng countries currently have policies des1gned
ir technology from developed countries in the
djequate protection is in fact a positive step that
produce their own technological ‘self sufficiency

ries be made to understand that they are in fact
own development by restricting technological
their ability to exapproprpriate foreign techno--
ies of inadequate protection of intellectual.
e a domestic environment that does not provide

either incentives for development of indigenous R&D capability nor

does it provide

incentive for the necessary investment of technical

skills and capi

tal by large multinational research intensive

It is important

‘corporations. The absence of proper protection of intellectual
property often coupled with price controls that do not permit R&D
cost .to be recovered and requirements for technology sharing as a
basis for doing business create an environment in which neither
foreign nor domestic industries can afford to innovate and
~undertake research and development. Such situations actually-
lead to the irony of increased technological dependency on

remain passive in the face of massive increases in counterfeltlng
and the production of inferior quality goods. Specific benefits
of a system of adequate protection for intellectual property
follow: - : E S . ;

. Access to Technology

New products and technology flow . 1nto countries whlch have
adequate protection because the developers of the technology can
proceed w1thout concern for loss of their innovation. - This
produces a more rapidly expanding economic base and enables the
country as a whole to take advantage of and utilize such. techno-

logies with resulting benefits to the economy, including agdgricul-
tural, industrial, and health and environmental benefits. For
" example, countries which.do not allow adeqUate'protectlon or
agricultural chemlcals create ad system in which manufacturers
 simply cannot afford to produce the most modern and effective
pest1c1des 51nce without patent protectlon they cannot hope

to recover thelr lnvestments. : -

_Eggy;dlng a General glimg Qf Trust

- With adedquate protectlon for. 1ntellectual property the opportunl-
ties for potential capital investment and development are enlarged
along all development lines. Growth of "state of the art manufac-
‘turing” facilities and expan51on of the manufacturing base occurs
when companies feel that it is safe for them to manufacture their
newest lines of equlpment w1thout fear of loss of prlor1tary

developed countries which are becoming 1ncrea51ngly unwilling to .~



teChnology.-'

. such a climate also provides the potential for a growth in

partnership and joint ventures activities with developing coun-
tries. This kind of infusion of technology and expertise and
capital simply w111 not occur at an optimal level w1thout adequate'

-~ protection. : : :

Adequate protectlon for new technologles w111 1ncrease and
~encouradge innovation.  Absent such protection it is not possible
to recover R&D and other technology development costs which are
essential to long term growth. Protection of intellectual
property is based on the premise that progress. of science depends
on protection of intellectual property rights which promote
technological advance,‘lnternatlonal competitiveness, and the
- ability to keep pace in the world of rapid technological c¢hange.
" As we continue to experiénce constantly evolving technology,
the ability to attract and develop new technologles leads to new
“products and new manufacturing processes that 1mprove quallty,
increase 1nn0vat10n, and reduce: protectlon costs.

. The ultimate aim of protectlon of intellectual property is to
promote technical, industrial and economic progress. The secrecy
which must surround activities absent property patent protection.

interferes with the free flow of knowledge and technologles '
~essential for the 1nnovat1ve process. -



INTELLBCTUAL PROUERTY AS A TRADE ISSUE

Protectlnc patents, trademarks, and copyrlghts abroad has become
a vital trade policy issue as evidence of product piracy and

‘commercial counterfeiting mounts. - More and more innovators and

jcreators are dlscoverlng their products and technology being

copied and sold in the 1nternatlonal marketplace in competition
with tre legitimate. pvoduct ‘The laws of many countries do not
‘provice means for innovators and creators to acguire rights in

their intellectual creations or to protect the rlghts they have
obtained. The copied products, therefore, interfere with legi-

~timate trade flows., Industry calls such copying "piracy" when it

involves copyriohted works like books, films, records and softhare,
and T"counterfeiting” when a product bearlng g trademark 1is
involved, ?Councerfeltlng also can rean copying labels, graphics,
and trade dress (i.e, the appearance of the nonfunctional features
of a product). Using another's invention, whether by produc1ng a

'product or u51ng a process, is called infringement.

_Intellectual property proeectlon is part1cularly 1mportant for
. the orowth and development of industries producing new. products

that change rapidly because of .intensive research and developrent

. Patents, trademarks, and copyrights provide the economic incentive

that spurs the research and development., They also spur the
ccmpetition among firms within a field. = The ab111ty of inventors,

“authors, and producers to acguire rights in intellectual property

worldwide &and the extent to which they can enforce those rights
have a profound effect on international trade and on investment.

Lack of rights or ineffective enforcement causes problems not

only in a country where the protectlon is lacklng, but ‘in the

home nirket of the innovator or creator and in third countqﬁ
markets, Improved intellectual property protectlon worldwide,

therefore, hhould be a major trade objective of every country.

Hlnterested in 1mprov1ng its 1ndustr1al base.

'The actual revenue losses to 1nnovators and creators caused by

patent infringement, counterfeiting and olracy are impossible to
estimate, Technology itself has made copying of most products in
large guantities simple, Shlpplng goods throughout the world is
easy. Those who copy have no incentive to keep permanent records

“of their activities, What records there are deal with incidents

that are detected and estimates of the total problem are based on

thosé. For example, using answers to guestions on trademark

counterfeiting submitted to U,S. companies, the U.S. International
Trade Cexmission, in a recent report, ectimated that $8 billion
ininccre was lost in 1982 due to counterfeiting., The U.S. Customs

“Service estimates the ennueal loss to U, S, busineeses gs closer to

$20 billicn from tracdenark countoriciting, No govermment estimetes
heve Lzen dore of jztle ent *f*rwhca"ent or plracy.

The cost to 5evelop1ng eooromies also is 1wroc81ble to- evaluate
in strict eccreomic terms. Much of the cost involves that which



2

" never happened, i.e., the investment that was not made, the
research and development that did not take place, the university
graduate who did not remain at home to use his knowledge. That
which never happened, however, does mean that a country has fewer:
businesses emoloylng‘feuer'people producing fewer goods. The
country remains dependent on foreign technology rather than
developing its own.  The country's bucsinesses ‘are the followers,

not the leaders in the 1nternat10nal marketplace. = Its exports
- are less competitive in the world market than those of other

countrles‘gnless_they are low priced copies of f0r9101 goods., If
‘the latter is the case, the exports become the subject of trade
restrlctlons in the markets where intellectual property protection
is strong. © Export earnings are less than they might be. Scarce
-capital is used in unpr00uct1ve way s s the. reputatlon of 'the
country suffers and the flow of 1pve53rent capital and technology_
decreases further. Educated nablonals go to other countrles to
use their hard won knowledce.

It is 1mportant both to developed and developing countries to
solve the problems created by the lack of an adequate framework
for the acquisition and protection of rights in intellectual
property. Solving the problem will reguire the ‘combined efforts
of national governments and of 1ndu5try. Governments must enact
effective laws protecting ‘intellectual property rights. The
creators and innovators must use thcse laws. The laws themselves
should be harmonized in order to ensure that, in prov1d1ng for
enforcement of exclusive rights in intellectual property, govern-
ments don't establish barriers to trade in legitimate aoods.
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Nanotech: Next
Tech-transfer Task?_

NNI research needs to
translate into products

Beneath the enthusiasm
of this month’s National
Nanotechnology

Initiative (NNI) meeting
was concern that the US
may not he paying
sufficient attention to
translating NNI research
results into new products

OF processes.

“It's not enough for [the
United States] to be
spending more than the
Europeans or the
Japanese,” one industry
delegate said. “We've got
to ensure the technology

- gets patented and rights

transferred promptly to a
US company that can

make and sell it."

Some attendees also
worried that nanotech
research at federal or
national labs might not get
patent protection because
of labs’ money worties.

“If the [US] fees go up,
labs will likely seek fewer
patents,” a civilian -agency
official agreed.

“Deciding which [ideas]
get patented will become a
gamble because few labs
have money to assess the
market potential of their
inventions,” he said.

Abbut 500 people from

federal agencies, industry, -

and academia fook part
the April 3-4 conference in
Washington DG.

PRE-TAX LOSS OF
$61-MILLION

EXPECTED BY BTG -

- Licensing firm’s results in line

with earlier expectations

BTG plc anticipates its

- results for the financial

year ended March 31 2003

- will be “broadly-in line” with

expectations—total and
net revenues of $48.67-
million and $26.69-million,
respectively—while pre-tax
losses may exceed
$61.25-million.

“The reorganization of
our business announced in
December has been
implemented successfully,”
CEO lan Harvey said on
April 3. “We expect, as
previously stated, to see

* resumption in revenue -

growth from this financial
year as our business
progresses.”

Preliminary BTG resuits -
for the financial year will
be released on May 29,

BTG still expects to
achieve its goal of being
profitable by March 2006,
excluding any impact from
Provensis Lid, a subsidiary
that's developing a

APRIL 2003 Vol.13 No 4

varicose vein treatment.
‘The bigger pre-tax loss
is blamed on a “higher
than normal” patent
amortization charge, and
write-down of equity
investments.

UK CLARIFIES
PATENTING OF
STEM CELLS

Practice Notice issued by
" the UK Patent Office

" “On balance,” the UK
- Patent Office says, “the

commercial exploitation of
inventions concerning

~ certain types of human

embryonic stem cells
(pluripotent cells) would
not be contrary to public
policy or morality in the

- United Kingdom.” as a

result, it says, they should
not be excluded from
patentability.

The April 11 practice
notice by the UK Patent
Office, which clarifies the
UK position on inventions
relating to human

embryonic stem cells, was~

widely welcomed.
Instances where the UK
Patent Office would not
grant or consider
inventions that involved
human stem cells are also
explained in the notice.
[Continued, page 8]




Technology Commercialization - April 2003

COMMERCIAL LICENSING & A.GREEMENTS o A ’

> Iamel Technolognes S.A. and GlaxoSmithKline plc (GSK) announced that Flamel has

licensed its “Micropump” controlled-release technology to GSK, which is to develop a
new formulation for an undisclosed existing product. Flamel will get an upfront payment -
of $2-million, and milestone and royalty payments from GSK based on sales of the
product. The companies estimate, based on continued successful development and
commercialization of the formulation, that payments to Flamel could be up to $45-
million by the end of the first year, following launch. Of this figure, $25-million would be
due to reaching certain milestones. Flame! might also participate in manufacturing the
product. “We're confident of the potential of Micropump technology for these large and
still growing markets,” Flamel president & CEO Gerard Soula said. “This additional
agreement further demonstrates the interest of major worldwide pharmaceuticai
companies in our versatile technology platforms.” Soula noted that this was Flamel's
second license agreement with GSK on the Micropump in the past 9 months. GSK
officials said the coliaboration with Flame! will enable the company to maintain its
leadership in product r&d, especially within the therapeutics area.

» UTEK Corporation and GloTech Industries Inc. signed a strategic alliance agreement that

» Dow

tasks UTEK with identifying unique technology acquisition opportunities for GloTech and,
where appropriate use its USB model to enable GloTech to acquire licenses to these.
technologies. “GloTech has built an innovative, electro-luminescent safety product

-business based on technology developed at the University of Florida, and UTEK helped

us identify and license our core technology,” GloTech Industries’ president & CEQ Heinz
Fraunhoffer said. “Potential expansion of our product line through UTEK's established
relationships with research organizations and universities offers [us] exciting growth _
potential.” The agreement was signed on April 15.

Chemical Co. is transferring its “Intacta” Performance Polymers polyurethane gloves

business to YTY Industry Sdn Bh of Malaysia. Dow developed the “Intacta” latex-free
gloves in response to growing concerns about natural rubber latex (NRL) allergies. The
gloves, which are used typically for medical and dental examinations, have become a
success because of a proprietary aqueous-based polyurethane dispersion chemistry -
that's used in the manufacturing process. “We're very pleased with this agreement and
see it as a logical evolution of Dow’s gloves business,” Dow Polyurethane’s new business
development director Greg McDaniel said on April 10. “Dow will now focus on its core

. strengths and continue to supply YTY with the polyurethane polymers and technology

required to make the gloves,” he said, “while YTY leverages its expertise in
manufacturing and marketing to further grow the business globally.” YTY was formed in
Malaysia in 1988 and has become of the leading makers of a range of disposable
examination gloves, exporting to North America, Europe, and Japan. YTY had contract
manufactured the gloves for Dow since 2000. Terms of the arrangement were not
disclosed by the companies.

» Monsanto Company has licensed its “YieldGard” Rootworm corn technology to DuPont’s

subsidiary, Pioneer Hi-Bred International inc. “This furthers our commitment to broadly.
license our biotechnology traits so that growers have access to traits they want in the
seed brands of their choice for use on their farms,” Monsanto’s chief operating officer
Hugh Grant said April 15. Although few details of the agreement were disclosed, the
license is a worldwide one and Pioneer will pay royalties to Monsanto, while DuPont is'to
make other unspecified payments in connection with the license. “This licensing
agreement allows us to provide our customers with additional new corn technology in
Pioneer brand hybrids,” Pioneer president Rick McConnell said. The technology, which
received EPA registration recently, allows commercialization this planting season of the

first biotech corn to control the corn rootworm pest. [More items, page 7]
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; lat revenues for the |
F year are forecast by

Scipher plc, the UK
technology development
and licensing company.

In a statement reieased
on April 1, Scipher officials
said revenues. for the
company’s financial year
ended March 31 2003 will
be “flat compared to last
year,” and below market
expectations. “Order books
have strengthened during
the 2™ half, [but] sales
from severat high-value -
contracts that were
expected [in this period]
have slipped into the next
financial year.” -

in prior years, it was
explained, over 25% of the
annual sales came in the
last month of the financial
year. That's not been the
case in the current year.

“The effect of iower
[sales] in the year,
combined with a lower
gross margin compared to
last year, will result in a
loss... that's greater than
market expectations,” the.
statement said. :

Scipher acquired the
Intermet-based business
yet2.com in December,
and this has extended
Scipher's expertise into all
phases of intellectual

property management and |

licensing. The purchase
also offered opportunities
to expand services in the
Us, Japan, and Europe.
Excellent market

Technology Commercialization - April 2003

prospects are forecast
for licensing, but
completion of a number

" of new high-value

licensing deals have

been delayed and will not

now occur until later in

this year, Scipher admits.
Secure ldentification

has seen growth in sales

of fingerprint readers and

~ other systems, while the

Communications
business made a profit.
Scipher’s 3-D sound
systems business has
strengthened, but delays
in two licensing deals '
have resulied in lower
sales. Sales of displays

. are up 40%.

Sensors exhibited
substantial revenue
growth with first

. commercial saies of the
CO2 sensor and detector

products;

Directors of Scipher
warn that results for the
financial just ended will
be disappointing, but
they see “good
prospects” for renewed
growth with particular

- benefits being derived
from the patent licensing

and secure ID
operations.

our scientists
F were named as

recipients of the
prestigious Lavoisier
Medals of Achievement
this month,

The highest honor for
science excellence
awarded by DuPont, the
four 2003 medalists are:
—L. John Hoffbeck,
considered one of the

mbst successful corn
breeders at Pioneer Hi-Bred
International, the world's

- largest seed company,

—Richard W. Rees, who
discovered a unique family
of tough, clear plastics now
sold as DuPont's Surlyn
ionomer resins that are
used to protect food in

_ packages with air-tight

seals to tough coverings for

-golf balls and bowling pins;

—~Rolando Pagilagan, who
used fundamental chemical
principles to develop and
guide DuPont's engineering

~ polymers business; and

—Rudolph Pariser, who

“contributed to polymer

chemistry and enhanced

- understanding of colors and

dyes, and was involved in
the development of several
key DuPont elastomers.

The awards will be made -
on June 16 in Wilmington.

With the exception of
Pagilagan, who continues
with research at the

‘Washington Works site in

Parkersburg, W.Va., all the
medalists have retired.
Named after Anioine
Lavoisier, who served as a
mentor to the founder of
DuPont, the medal of
achievement has only been
-awarded to 65 scientists.

reclinical studies of
P using chimeric

natriuretic peptides

to treat congestive heart

failure show promising

-results, according to

Research Corporation
Technologies Inc.

The studies, which were
supported by RCT, found

© Copyright Neil MacDonald ,2003. Reproduction without permission is prohibited
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the lead candidates were
non-immunogenic and
extremely potent during
repeated dosings in
studies with primates.

Tucson, Ariz.-based
RCT has an exclusive
worldwide license on the.
technology, and now seeks
a licensee to continue _
developing the technology
for CHF and other
conditions.

Developed by Drs. John
Bumnett and Ondrej Lisy of
the Mayo Clinic, the
chimeric natriuretic peptide
technology is protected by
US patent No. 6,407,211. -

A progressive disease in
which the heart gradually
fails to deliver adequate
bicod, about 4.7 million
Americans suffer from CHF
and over 275,000 people
die each year from the
disease. )

Further details of the
technology from Bennett
Cohen of RCT at (520)
748-4400.

strategic alliance
Aagreement to
evaluate new

university and federal
laboratory technologies
that compiement G-TEC’s
business strategy was
signed recently by UTEK
Corp. and Graphco
Technologies Inc.

A wholly-owned unit of
RCM Interests Inc., G-TEC
is a technology, software,
and systems development
and licensing company
specializing in law
enforcement information

Technology Commercialization - April 2003

sharing, and biometric ID
and security systems.
“We look forward to
working with G-TEC
again to identify new
technology acquisition

" opportunities that are
~ synergistic with their

-business development
strategy,” UTEK CEO
Clifford Gross said.

G-TEC chairman
Christian Ivanescu was
equally enthusiastic. “We
believe [they] can help us
accelerate the discovery
and acquisition process

~ for new technology

opportunities,” he said.

N April 16, Pfizer
O Inc. became the
¥ .world’s largest

research-based
pharmaceutical
company when it
combined operations
with Pharmacia Corp.

“Today, we go forward
as a single company,
providing more products
to help more patients
than any other pharma-
ceutical company has
ever done before,” Plizer
chairman & CEO Hank
McKinnell said.

“On any given day, we
estimate that nearly 40
million people around the
world are treated with a
Pfizer medicine,” he said.

Pfizer's Global R&D
(PGRD) is the largest
privately-funded
biomedical organization
in the world, and has
over 200 projects in the
development pipeline,

including 100 distinct new

-molecular entities and 100

projects to evaluate new
indications or delivery
systems for currently
marketed medicines. There
are over 400 projects in’
PGRD’s discovery pipeline.

During the five-year
period through 2006, PGRD
expects to submit 20 new
major medicines for - -
reguiatory approval.

“Qur industry is entering
a period of momentous-
change and opportunity,”
Pfizer senior vice president
for s&t Peter Corr said. “An

~era when sequencing of the

human genome combined
with new technologies holds
great promise for '
developing new medicines.”
Corr explained that the
integration of Pharmacia
intc PGRD will “enhance -
our ability to turn scientific

_ advances into products that-

both extend lives and also
improve the quality of life

~ for patients worldwide.” -

Only a small percentage

of compounds ever become

a new medicine, but Corr
said PGRD’s goal is to-
boost that rate through
“‘targeted applications of
new technologies, both in -
discovery and early clinical
development, as well as
utilizing disciplined resour
aliocation.” :

mw= inancial resuits for
F UTEK Corp. for the
year ended Dec.31 "
2002, show decreased
revenues and net income

from its operations.
“2002 was a challenging

© Copyright Neil MacDonaid ,2003. Reprodugtion without permission is prohibited



year,* UTEK CEO Clifford
Gross admitted. “Never-
the-less, we completed six
technology transfers,
consummated eight
strategic alliances which

" have provided cash or
unregistered common
stock compensation.”

In addition, he noted,
UTEK had expanded its
university supplier network,
acquired the Intellectual
Property Technology
Exchange Inc., and its
TechEx.com website.

Founded by Yaie
University, TechEx is used
now by many tech-transfer
and research professionals
10 exchange licensing
opportunities and seek

innovation partners, Gross

explained.

~ Income from operations
in 2002 was $3,385,335

(2001:$4,075,248) of

which sales of fechnology

rights were $2,088,254

~ ($3,419,653), consulting
fees were $1,264,249

- (534,782), and net income

from investmenis was -

$32,832 ($120,813).

Expenses in 2002 were

$3,140,151 (2,611,970).

. Pretax income was
$245,184 ($1,463,278)
- and net income operations
was $153,643 ($907,980).

UTEK’s investments of

- dropped 38% in value
between 2001 and 2002,
from $9.99 million to
$6.21million, and its total -
assets fell 37% in the
same period.

The net asset value of a
UTEK share dropped 26%
from $2.53 to $1.87 during

- the same period.

Technology Commercialization - April 2003

| IPO, the World
| W!ntellectual |
- Property

Organization, made two

- awards to inventors at

this month’s Geneva
International Exhibition
of Inventions. .

Liz Williams of the UK
received the “best
invention by a woman”

- award for an alarm that

deters muggers can

_assist in identifying them.

Jose Sangiovanni of
Uruguay received the
“best invention by a
national from a
developing country”
award for a safety device
to collect blood. *

The awards are part of
WIPQ’s outreach mission

~ to promote innovation

and recognize inventors.
. Awards consist of a
gold-plated medal, a

- cerfificate signed by the

WIPO Director General,
and $2,000 in cash.

assachusetis
M Institute of
Technology

(MIT) granted 125
licenses in fiscal year
2002, according fo its

- Technology Licensing

Office (TLO). :
The statistics show that
of these 112 were
invention licenses and 13
were for trademarks.
Forty-one software end-
user licenses were
signed in the period.
Some 31 license

~ options (not including

ones that are part of
research agreements) were

- granted by MIT.

Gross revenues from

licensing were $33.52-

million with TLO royalties of
$28.05-million.

- Twenty-four companies
- were started (venture

capitalized and/or with

a minimum of $500,000 of
other funding) by MIT
during the fiscal year,

- according to TLO.

Total invention
disclosures in FY-2002

| “were 484, Of these 434

were from on campus

~sources, and the remainder

from Lincoln Labs.
MIT filed 245 US patent |

. applications and was issued

126 US patents in the year.
TLO spent $9.1-million on

patents in FY-2002m, but it
-received $4.54-million in

patent cost reimbursement.
. Other revenues included

- $240,000 interest, and

$66,000 of equity cash-ins.

red Hassan didn’t
Fmove to Pfizer Inc.

when it merged with
Pharmacia Corp. earlier

- this month. - o

The former chairman &
CEO of Pharmacia, Hassan

_has been a widely

respected figure in the
global pharma industry, and
he will now “pursue other

_career opportunities,”
‘according to a statement

released on April 14.

“I’'m proud to have been -
associated with. Pharmacia,
its predecessors and its
people,” he said.
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Recent Federal
Licensing

» Department of the Navy's

" Naval Research Laboratory

is considering grant ofa
revocable, non-assighable,
exclusive license in the US &
certain foreign countries fo
Second Sight LL.C for 5
inventions: Nanochannel
glass matrix used in making
mesoscopic structures; Nano-
post arrays and process for
making them; Micro-
electronic stimulator array;
Permanent retinal implant
device; and Fabrication of
microelectronic array having
high aspect ratio microwires.
The field-of-use may be
limited to retinal implants

» National Institutes of
Health is considering:

— grant of an exclusive
worldwide license to Vaccinex
inc. (Rochester, N.Y.} for
several immunologically
active fusion protein .

inventions covered by US and’

PCT patent applications. The
field-of-use may be limited to
development of human
therapeutics for cancer &
other infectious diseases.
—qgrant of an exclusive,
royalty-bearing license fo
Research Institute for Genetic
& Human Therapy
{Washington DC) for 8
inventions: Procedure to
block the replication of
reverse franscriptase
dependent viruses using
inhibitors of deoxynucleo-
tides synthesis; Mixtures of
dideoxynucleosides and
hydroxycarbamide for

_ inhibiting retroviral spread,
Mixtures of DDI & D4T with
hydroxycarbamide for
inhibiting retroviral replication;

Technology Commercialization - April 2003

Method of treating HI_V in

" humans by administration

of ddl and hydroxycarba-
mide; Procedure to block
replication of reverse
transcriptase dependent
viruses by use of inhibitors
of deoxynucleotides
synthesis; Method of
treating HIV in humans by
administration of ddi and
hydroxycarbamide. NIH
may limit the license’s field-
of-use to development of
drugs of hydroxyurea alone
and in combination with
dNTP competitors for
blocking reverse |
transcriptase dependent
viruses, including HIV.

* NASA Marshall Space
Flight Center, Huntsville,
Ala., is considering grant of
an exclusive license to
Bombardier Motor
Corporation of America
{Delaware) for three -
inventions: Aluminum alloy
and articles cast therefrom; -
Process for producing a
cast article from :
hypereutectic aluminum-
silicon alloy; and High
strength aluminum alloy for
high temperature
applications. US patent
applications have been filed
for some of these
inventions.

* NASA Langley Research
Center, Hampton, Va., is
contempilating grant of a -
partially-exclusive license to
Automated Control
Technologies Inc.
(Fairmont, W.Va.) for
several of its inventions.
These include: Reactivation
of a tin oxide-containing

- catalyst, Process for making

a noble metal on tin oxide
catalyst; Catalyst for carbon

. monoxide; Catalyst for

carbon monoxide oxidation;
Catalytic process for '
formaldehyde oxidation;
Catalyst for oxidation of
volatile organic compounds;
and Process for coating
substrates with catalyst
materials Several of the
inventions are subjects of
patent applications.

+ Centers for Disease Control
and Prevention, Atlanta, Ga.,
is contemplating grant of a '
worldwide, limited field—of-use,
royalty-bearing, exclusive’
license to Transgenomic Inc.
{Omaha, Neb.) for 12 CDC -

. inventions. They are: Rapid

and sensitive method for
detecting Histoplasma

_ capsulatum; Nucleic acids for

detecting Aspergillus species
and other fitamentous '
fungi;Molecular identification

of Aspergillus species; Nucleic-

“acids for the identification of -

fungi and methods of using -
same; Nucleic acids of the M
Antigen of Histoplasma
capsulatum, antigens, .
vaccines, and antibodies;
Nucleic acids for detecting
Fusarium species and other
filamentous fungi; Nucleic acid
probes for detecting Candida -
species; Nucleic acid probes

for Candida Parapsilosis
methods for detecting
Candidiasis in blood; Nucleic
acid probes for detecting
Candida tropicalis in blood; .
Nucleic acid probes for '
detecting Candida krusei cells
in blood; and Nucleic acid
probes for detecting Candida
glabrata DNA in blood; Nucleic -
acid probes and methods for
detecting Candida DNA cells in
blood. CDC’s field-of-use
restrictions on Transgenomic’s
possible license, means the
probes can-only be used for
rapid identification of fungal
pathogens and diagnosis of
mycotic diseases.
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COMMERCIAL LICENSING & AGREEMENTS (Continued from page 2)

» Competitive Technologies Inc. (CTT) is adding a vehicle rollover warning technology that

uses micro-electromechanical systems (MEMS) to its portfoiio for licensing. National
Highway Traffic Safety statistics indicate that about 10,000 roll over deaths occurred in
2001, accounting for about one-third of passenger vehicle occupant fatalities. “We
believe our technology—designed by Craig Carlson—will help reduce this staggering
number of deaths each year,” CTT vice president Scott Bechtel said. The Carison
system, which is claimed to be low-cost and would fit inside a rear-view mirror, senses
dangerous driving conditions and warns the driver. In off-road settings, the system will
warn of dangerous tilts and inclines that risk rollover. CTT also plans to commercialize
another Carlson technology, an emergency-stop warning system that can be built into a
vehicle’s rear center high mounted stop lamp “We selected Carlson’s rollover warning
technology because it was the most rellable safest, and most cost-effective solution
available, CTT president & CEO John Nano said on April 7.-

> Brookhaven National Laboratory (BNL) has licensed exclusively to UTEK Corp., a patent-

pending technology for chemical detection developed at the US Department of Energy
labeoratory. Known as “Mini-Kaman Lidar,” the technology is described as a short-range
tool to screen for unknown chemical, narcotic, and hazardous subsfances without
needing to come into contact with them. UTEK has assigned the patent to Circle Group
Holdings Inc., in exchange for a stock transaction. “When fully developed, this tool will

- give first responders the ability to detect substances on surfaces as well as in bulk
quantities from a distance of three to fifteen feet,” BNL chemist and co-inventor Arthur
Sedlacek Il said. “Working in partnership with Circle Group, we look forward to
‘completing the development of this new, non-contact detection system.” Located at
Upton, N.Y., BNL is managed for DOE by Brookhaven Science Associates, a limited
liability company formed by Stony Brook University and Battelle. “The technology is a
terrific opportunity,” Circle Group CEO Gregory' Halpern said. “It's one of the most timely
security detection technologies that we've seen to date and I'm very excited about its
potential and the need in the marketplace.”

» GlaxoSmithKline plc (GSK) and Germany's Merck KGaA agreed to end their joint

development of “Vilazodone” because results from a Phase 11B program do not justify
proceeding to Phase i triais. Under the terms of their agreement, GSK will return all
rights to “Vilazodone” to Merck KGaA. Also known as EMD 68843 and SB 659746-A, the
compound was discovered and transferred into early development by Merck, which is

- now considering various future options. The compound, which combines properties of a

“selective serotonin-reuptake inhibitor with that of a partial agonist, was being tested as a
treatment for depression. Founded in 1668, Merck KGaA is based in Darmstadt,

- Germany, and is 74% owned by the Merck family. Its former US subsidiary, Merck &Co.,

has been an independent company since 1917.

» Daiichi Pharmaceutical Co. Ltd (DK) licensed exclusively a potential new anti-infective

agent, known as DK-507k, to Pfizer Inc. The agent—a novel extended-spectrum
quinolone-—has been shown in pre-clinical tests to be active against several drug-
resistant strains of bacteria, and is in development for both oral and intravenous
treatments for respiratory tract and other infections. Pfizer will, under terms of the
agreement, gets an exclusive license to DK-507k to fund, develop, and conduct
ongoing development, and market it in all major markets except for Japan, China,
and other Asian countries. Daiichi can jointly market the treatment with Pflzer in the
US. No finangcial terms of the arrangement were given. :
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Stem cells (from page 1)
Human embryonic pluri-
potent stem cells don't
have potential to develop
into entire human bodies,
the notice says, and

‘numerous reports by

- different scientific,
medical, and political
entities have indicated
that stem cells have
“enormous potential” to
deliver new treatments for
a wide range of serious
diseases.

Patents should provide
an incentive to innovate,
the Patent Office says.

Without the protection
of offered by patents, it

. says, industry and other .
inventors might not
“‘undertake the risk,
investment and necessary
research to make the
advances that we hope
for in this area, such as .
improved heaith care
products.” _

But the Patent Office
will not grant patents for:
—Processes for obtaining
stem cells from human:
embryos because under
the amended 1977 UK

Technology Commercialization —Apm_g'goa-;x

Patents Act, uses of

“human embryos for
industrial or commercial
purposes are not
patentable inventions;
-=Human totipotent cells,
which have the potential
to develop into an entire
_human body, because the
human body at various
stages of formation and
development is excluded
from patentability under
the 1977 law.

However, it will grant’
patents for inventions
involving human
embryonic pluripotent
stem cells if they satisfy
the normal requirements
for patentability.

~ An EU Directive on
patenting “bioinventions”
offers a useful framework,
and is incorporated into -
the UK law.

The UK Patent Office

‘notice can be found at
http://www.patent.gov.uk/p
atent/notices/practice/ste
meells.htm S

The EU Directive is at:
http:/feuropa.eu.int/smarta
pifcdi/sga_doc?smartapilc
elexapi!prod!CELEXnumd
oc&lg=guichett
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SBIR funds hit sx.o bllllon

Thousands of the nation’s sma_ll ‘businesses
and entreprenéurs each year discover the. =~

Small Business Innovation Research (SBIR)

program and the opportumtles 1t offers to
launch new products.” :
“I can’t believe this program existed and -

we didn’t kn_ow about it,”a first-time attendee -
from Michigan at last week’s National SBIR - -

Spring Conféerence in Arhngton Va.,told -

FTW. “If the pioject doesn’t work we don’t " :’ X

have to pay the money back, and the: - -

government doesn’t own the patent rights. It

seems too good to be true,” he said.
Launched in'the early 1980s; SBIR:isa
highly-competitive program for'small
businesses to-engage in federal r&d with
commercialization potential: The: program’s
funding is based on 2.5% set-aside of the -

extramural research spend of federal agencies

with r&d budgets of $100-miltlion-or more.

Having three distinct phases, SBIR offers . -

funding of up to $100,000 for a six-month " -
feasibility study (Phase I}, and ip'to
$750,000 over two-years for research fo = .
demonstrate proof-of-concept (Phase II) of
the project. No federal furiding is givén for
Phase I because that’s When most SBIR -
projects are expected to'be conunercxahzcd
by leveraging private funding. o
“Conmmercialization is the new
imperative,” Department of Education' SBIR

coordinator'Lee Eiden reminded delegates. -
The size of:awards varies from agency to = -

agency, but typically about 3,500 Phase I and

1,500 Phase Il'awards are made each year. -

Funding by the 10 federal departments and

agencies that participate in SBIR will'exceed -

$1.6-billion this year, with'$8 32—m’illion from
Department of Defense programs and $566-
million from Health & Human Services. -

| —FLC signs MOU with NIJ and plans Others

~ | —DOE invites comnient on its FutureGen prcyect N
| —Wireless Innovations roundtable planned
~| —Bipartisan support for'full MEP FY-04 ﬁmdzng

Inside: . . e
—UC role at Los Alamos Lab is under revzew

—Small firms seek fewer fore:gn patents

—NSB wants more Support for S&e znﬁastructure I

In 2000, C-ongfess reauthorized the - =
programuntil 2008, and required the Small- - .

Business Administration to setupnew - - -

award databases, standardize agency : .
procedures and nomenclature, and ‘
cominission'd new' National Research
Council study of SBIR: =
Last week’s conference was organized by
BRTRC Inc. under contract from DOD, and -
included:presentations by officials of SBA .+«

and all the SBIR agencies, speakers from

3M and Boeing; and past award recipients
who have become SBIR “success” stories.

The Department of Homeland :Security - =

may become a participant in SBIR:in FY-.04; i
but a decision is not expected until summer. :

Last week’s conference was organized by - ..

BRTRC Inc:under contract from DOD, and . .

included presentations by officials of SBA ..
and all the SBIR agencies, speakers from::- .

3M and Boeing; and past-award recipicnts
whohave: become SBIR “success stories.”

Gettmg nano’s measure S
When he undertook a‘Tesearch pro;ect for™
IBM on toner used in photocopy machmes
in the early 19808 Professor Mihail Roco™
had no idea 1t would lead to nanotechnology'

or give him a front seat in the development o

of this important field.

© Copyright Neil MacDonaid, 2003. Reproduction without permission is prohibited.”
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“I dmcovered that the propertles of a
particle~-as it gets smaller—behave very
differently,” he recalled in an interview w1th

FTW on April 17 at the National. Science - .. -

Foundation. “It wasn’t exirapolation.”

Roco’s interest was further piqued by a.;
separate experiment that involved reverse
coating between two cylinders, also related to
photocopiers. “I found that if you changed **
the size of the gap by one molecule—or one
or two nanometers—the particles could
behave like a superfluid,” he sa1d

Although Roco found this behavior Very
intriguing, few. others were interested in h1s '
results. Some people.even thought he had. |
made some errors during the research.

Today, as senior advisor on
nanotechnology at NSF, Roco rarely has the
luxury to look backward because almost -
everyone wanis:1o-know where nano: ..
developments are headed!:. .

Also a key figure inthe: Nat10nal

Nanotechnology Initiative (NNI), where hel IS-,-
chair of the Nanoscale Engineering, Science, -

and Technology (NSET) subcommittee of the

National S&T Council, Roco has exchanged:

his workbench for the meetingroomand .- -
podium to-become a well-respected advocate ...
for nano in-the:United States and overseas.. . . .-

While many of his counterparts in the US
research-community like:to focus on exciting

foture applicationsof nano, Roco ismuch - = -
more-interested in discussing the potential . . .

that nano; offers for the environment:. . . -

He enjoys describing its likely impact on < < .
industrial processes; energy: production, and.: - .

the remediation of toxic waste sites, and is'a .

strong believer in public examination of the: .. :
societal issues that get raised -aboutnanotech. -

One group has proposed that all nano
research should be-regulated——in an FDA--.
type fashlon—by the United Nat1ons to

ensure it poses no threat to humans. Whrle N

sympathetlc to concems about potentlal
adverse impacts, Roco feels they need to be -
exarmned by the different types. of socretal _
implications projects already underway
[Continued page 6]

+and the:latest. hearmg to.examine UC’s
- ‘contract for the lab is scheduled this week. -

o '_ o __LANL is q_rlemma for UC i

Congressman James Greenwood, R-Pa.,

_ chairman of the House Energy &-Commerce-* -
~ Oversight.and Investigations Subcommittee, ..

has set a hearing for May 1 to review UC’s
management contract for Los Alamos. .

~ No witness list was available as this issue ..
went to press, but the hearing is expected to '
provide an opportunity for panel members to
explore whether. UC’s contract for LANL .. .

* should be terminated and reassigned..

Energy officials admit privately that few
other organizations are likely to be . -
interested or qualified to take over ,the o
LANL. coniract, but they believe a change - . .
has become inevitable. Energy Secretary. . .
Abraham is thought to share this view. - . .- .
A Hill staffer.told FTW on Friday that the
continuing management problems atLos. ..,
Alamos had “exhausted” lawmakers’ falth in..
UC being capable of resolvmg the situation:; .
“A final decision, albeit it a painful one, will.
have to be made very soon,” he said. .
Among those considered potentlal
candidates for the LANL contract are the
University of Texas, and the University of
Chicago, which already operates Argonne . .
National Laboratory. - o
Several lawmakers. have m recent months -
urged that UC’s role.at Los Alamos should s
end, but:-few have been as well-posmoned to .
comment as SenatorPete Domenici, R- ... .
N.M., who spoke last week at the lab, .. .
“I’ve been proud of the University of .. ...
California under whose management the.
laboratory has largely. flourished for 60 :
years,” he said on April 22. “-But_, weall .
know that the present manner in which the . . -
laboratory is managed must change in ways -
that are inevitable... ‘ -
Serious mistakes and poor management in
key areas-of LANL, had gone uncorrected
for too long, he said. .. . :
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“While critics have carped, I’ve worked to -
ensure that none of the attacks-harmed the

laboratory,” Sen. Domenici said. “But -~ :
worry that the attacks on Los Alamos:will. -

only intensify if we don’t take dramatic - -
action to. nnprove the lab’s management and
reputation.”

The: senator revealed he has. told Secretary
Abraham that “at the end of the current fUC] -

contract, I will support an effort by [him] to-

conduct a competition to solicit the very best

proposals on-how.the laboratory could be :
managed.” o

However, Sen: Domemcr 8 support fora ' -

competitive process was contingent on the - -
current LANL contract [which expires in
Sept. 2005] not being canceled, but -
continuing unabated through its full term

“I’ll meet with Secretary Abraham later
this Week to. dlscuss the lmpendmg review. of

the Los Alamos contract Sen. Domem01

said, addmg that he hoped the DOE Secretary,

would join in guaranteemg that whatever c

management regime we. develop, UC will be .

able to compete and compete well.” .
Later that day, UC premdent Rlchard

Atkinson took the unusual step of i 1ssu1ng 2 L

statement on Sen Domem01 S, remarks

“We agree with his criticisms of the, . .. .

management problems at Los Alamos and ‘

we are gratified to receive his strong support... .

for the corrective actrons we haye taken,” the
statement sald

“On the 1 1ssue of competmon, 1f Secretary
Abraham’s decision is to compete the LANL L
contract, then our instinct is to compete and .

to compete:: hard However, any, final demsmn
regarding UC’s partmpatlon insucha .
process rests with the UC. Board of Regents
Until the Secretary announces his deelslon
and terms of any competition, further
comment ... would be mappropnate

ucC may revamp its:;labs-- S

But a review of LANL given to'the regents -+ -
by UC’s interim vice president for:laboratory
management Bruce Darling earlier thls month :

offered a bleak picture.

“To.date, 18 laboratory senior managers
and employees have been terminated,
removed from management positions and/or -
reassigned-to new positions,” he told them. -

A team of 30 Ernst & Young consultants -

has been at Los Alamos for several weeks to - -

review the lab’s financial processes and
other functions, and is'due to report back to:
top UC officialsiin May, Darling revealed.
But his most interesting disclosure was
that UC:is working on a “larger revamping™
of its governance structure for the three:
national labs—Los Alamos, L.awrence ;
Livermore, and Lawrence Berkeleymlt runs -
for DOE/NNSA. . -
“We're exarmmng various national [and -
federal] laboratory management models for
elements that we can draw upon to improve -
our own oversight,” Darling said ont April 3, -
Those examined are: Sandia National
Laboratories, Argonne National Laboratory, -
Oak Ridge National Laboratory, .. ... L
Brookhaven National Laboratory, DOD s
Draper Laboratory, and NASA’s Jet
Propulsion Lahoratory. . .. . .
“QOur goal is stronger overs1ght by people
with expertise in science and weapons,
technology businesses, and corporate
governance, who will hold the labs and the
university accountable ” he told the regents .

Costs deter forengn:patents B
Small US firms are not protecting their -
inventions through the filing of foreign .

patents as often as large:.companies, a study - -

released last week by the Small Business -
Administration’s Advocacy Office finds.
This lower rate-of patenting likely_refsults' :
in fewer commercial opportunities being
realized by small ﬁrms and lost revenues, . .- -
officials said." MY ‘ :
“Small firms are mcredlbly mventlve, but o
many times they are unable to protect their <
inventions in the global marketplace due to -
their inability to secure foreign patents,”said
Chief Advocacy Counsel Thomas Sullivan. .
“If small firths are unable to.protect the :
results of their hard work, our country could -
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lose its most valuable source of new ideas..
and innovations,” he ¢laimed.

Smaller firms are seeking to protcct then'

inventions-more than before, the study ﬁnds
but they still patent -abroad less frequently .
than large companies and: also allow thelr T
patents to. lapse. .

The high cost of filing. fore1gn patcnts and

the resource limitations of smali firms seem .

the most likely reasons for this:situation.

Performed under contract by Mary Ellen : -

Mogee, PhD, the study updates a 1995 -
examination of foreign patcntlng practlccs
and was released on April 23.

“Foreign Patenting Behavwr of Small and -

Large Firms::An Update,” can be found at:"
http://www.sba.gov/advo/research or ordered:
in hard copy from NTIS on (800) 553—6847
quoting ref PB2 003- 101302 -

FLC sngns MOU wnth NIJ

A memorandum of understandmg (MOU) has |

been signed by the Federal Laboratory
Consortium (FLC) for Technology Transfer
and the National Instltute of JllStlce (NIJ), _
FTW has learned.

FLC serves as a national network for over
700 federal laboratories and research centers

that work on tcch~transfcr act1v1tles thh the '

private sector, while NIJ is the Justice -
Department’s principal research agency.

Officials hope the MOU will help transition

to the private-and public sector technologies

developed by federal labs that can improve -

the effectiveness and safety of law -
enforcement; corrections, and related-
activities. Also, in the event of a crisis or
major incident, FLC will coordinate with NI1J

to help identify-and deploy appropriate :~- .

technologies, resources, and expertise. : =
Recognizing needs of the “first responder”
community, FLC and NIJ also will employ: -

the MOU to coordinate with other federal - -
agencies-and professional organizations on:. .
topics such as communications equipment -~ -

interoperability; less-than-lethal and critical -
incident tcchnolog1es and mvesugatwe and
forensic sciences. ‘ SR

The MOU was signed on March 23 by .
FLC chair Ann Rydalch and NIJ Ofﬁce of L
S&T Director David Boyd. . .
[Boyd has since moved to anew pos1t1on
in the S&T Directorate’s Office of R&D at
the Department of Homeland Security.] : ..
The initial term of the MOU is two years,. ...
but it can-be extended by mutual agreement.
of the parties. A review will be made afier a
year to ensure the MOU is meeting the .. .. - .
intended, purpose  and to make any revisions.. - . .
FLC expects to:sign an extensiontoan . .
existing Metro Fire Chiefs MOU soon, and. -
an MOU with the US Fire: Administration
may be s1gncd by FLC in May

DOE’s new Klug Coal"
The Department of Energy wants comments
on its plans to implement a $1-billion, 10-
year demonstration pi"oject for'the world’s -+
first coal-based, zero-emission pilot plant to
produce electricity and hydrogen ' :

DOE announced last week that itis’
seckmg pubhc comment on the “FutureGen”
project, which 1s expected to establish’ thc F
technical and économic feasibility of -
producing’ elcctmmty and hydrogen from
coal while capturing and sequestering the -
carbon dioxide created durmg the process.
Coal is the nation’s lowest cost and most
abundant domestic energy resource..

Baut the ultimate success of FutureGén
will, DOE officials concede, dependon * * '~
acceptance of the scquestranon proccss by e
the industries likély to be most 1mpacted by
future limits on carbon emissions. © -

To help advance this act1v1ty, DOE plans
to non—compctmvcly enter into a coop--
erative: agrecmcnt with a consortium led by
the coal-fired electric power mdustry, and
the coal production industry.” -

This consortium, opérating under the
guidance of a federal steering committee,
will be résponsible for the désign; .70 -
construction, and operation of the -
FutureGen plant, and for monitoring,
measuring, and venfymg the carbon d10x1de E
sequestrafion. L e
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DOE says meinbers of the consortium- .
shall collectively own:and produce at least-

one-third of the nation’s coal, and at least .- . o
one-fifth:of'its coal-fueled electricity, . 7% sz

Consortium members are expected to:
(a) Be geographically diverse and represent
both eastern:and western domestic coal -
producers and generators of coal-fueled .
electricity; and (b) Be resource diverse by

representing the full range of producers and - . :

users of coal types. ... =
DOE beli¢ves the. pubhc mterest W111 be

served by having this broad cross-section, of -

coal producers and:electricity generators -

involved in FutureGen. The project was. ﬁrst : -
revealed by Presrdent Bush on Feb,27.2003. .

Companies.i mterested n estabhshmg the -

consortium, and individuals with. comments, . w5 the president was overturned by Congress

+ which restored the funding to $106.6-"; . -

need to contact DOE by June 16. -

More details from Kelth Mlles Natlonal

Energy Technology Laboratory, P.O. Box .-
10940, MS. 921-107, Pittsburgh, Pa.
miles@netl.doe.gov-..

Last week, it was. revealed that Battelle is E; .

coordinating; forrnatlon of an alliance to ..
support FutureGen. The nine compames in
the working group are: American Electric ..

Power; CONSOL Energy; Kennecott Energy,_

North American Coal Corp; PaciﬁCorp,
Peabody Energy; RAG.American Coal ..

Holdmg Inc.; Southern Company, and TXU ‘

Urban SBR*panel to meet
Officials from the Federal Emergency o

Management Agency’s (FEMA) Emergency o

Preparedness & Response Diréctorate will -

give updates on the National Urban Search & | ‘
Rescue Response System (NUSRRS) to an’

advisory panel this week.
EPR directorate staff are expected o

provide the adv1sory com:rmttee with detalls ‘ o

of ongomg program act1v1t1es mcludmg
recent exercises and ttalmng ' '

The panel plans to' rev1ew the current and o
future program requxrements and will make
recommendations on budget allocatlons for v

FY-2004 and FY-2005.
Operational status 6f NUSSRS and °

transportation: issue_s will also be discussed -~

by the committee. e
The two- day meetmg 1s scheduled to be
held April 30-May 1 in Washmgton DC. i
Formerly an mdependent agency, FEMA 1s
in the Departtnent of Homeland Securlty _
Further details from M1chae1 Tamlliow on o
(202) 646-3498. : -

MEP gets 1 renewedsuppo rt

There has been renewed bipartisan support.:

¢ by lawmakers in.recent weeks for continued ;.

funding of the Manufactunng Extensmn
Partnership (MEP) program. . L PPy
Funding for MEP was- slated to be cut to
$13-million in FY-03'from about $110-
million in the previous year. That 'request,by.. =

million. The renewed congressional support -

for MEP is intended to allocate $110-million . "~

in FY-04 for the program, and prevent a
rerun of the earlier scenario; : ««, - - frat

Manufaetlmng task forces in the Senate o
and House as well as those representing . ..

California and the Hispanic Caucus, have ,:__;; o

submitted letters supportive. of contmued
MEP funding to. budget appropnators SRR
Senate activity drew support from 58.

senators, while cornbmed efforts in the. House

drew support from 246 Representatlves o
“We’re very gratefui to Congress for 1ts

© suppert,” Modernization Forum presi id ent
- Michael WO_]Clel sa1d 1ast Week ;

“Quite simply, MEP is a smart mirest:tne_nt L
for the federal govemment,” he said. “Tt

builds the economy, puts more into the [US]- o

treasury than it takes out, and creates a lot of o
well-paying jobs.” o
The Modemization Forum is the natlonal s
association for MEP centers, mostrun by .
state, local government or nonprofit entities. -
Sens. Olympia Snowe R-Maine, and J oe . B

Lieberman, D-Conn., co-chair the Senate.

Task Force while Reps. Jack Quinn, R-N.Y., '
and Marty Meehan, D Mass co—chau' 1ts
House counterpart. . e

© Copyright Neil MacDonald;:2003. Reproduction without:permission is:prohibited. -




6 - FEDERAL TECHNOLOGY WATDH/APRIL 28 2003 .

Wireless technology event
A two-day wireless technology conference

and showcase to hlghhght new and emerglng :

innovations will be held next month.
Orgarnzed by Commerce’s National
Telecommumcatrons & Infonnanon

Administration (NTIA) and the Department -

of State’s Office of International

Communications & Information Policy, the =~
“Wireless Innovations Conference’will be - .-

held May 12 & 13:in Washington DC.--
The technology showcase, featuring, ... -

exhibits and demonstrations of the latest. -« .+

wireless technologies and devices, will be

held on the first day. A roundtable with panel
discussions on unlicensed witeless’ - - :
technologies, will occur on the second day.. -

Both activities will be held at- Commerce’s ;=

offices at 14™ and Pennsylvania. Ave. NW.

More details from Joe Gattuso on (202) i

4823- 18801 Jgattuso@nna doc gov

Joint DOD oiﬁce for CBD
The first ever Joint’ Program Executive Ofﬁce
for Chemical and Blologrcal Defense (JPEO-" *
CD) has been forrned by the Department of
Defense, it was revealed Friday: ' ‘
Formed from the Army 8 ex1st1ng Program
Executive Office for Chemical and”

Biological Defense, as well as current Navy,
Air Force, and Maring CBD | program ofﬁces o

Pentagon officials hope the JPEO will
“streamline” chemical and biologlcal defense
acquisition and leverage the | unlque T -

capablhtres of éach of the services.
Also responslble for ré&d, acqulsmon
fielding, and hfe-cycle support of CBD

equipment and médical Countérmeasures, the o
JPEO’s programs inctade CBD detection -~ ™

devices, ‘medical vaccines; pre-treannents
therapeutlcs and dlagnostrc equlprnent J
individual protective masks and sults
collective protection shelters and
decontammatlon systems :

The threat of CB: weapons bemg used
against the US by terrorists or rogué natlons
has heightened the need to better coordinate
the nation’s CBD efforts.

In accordance with existing legislation,; . *
Army remains the executive agent forthe' - -
Chemical and Biological Defense Program,’ . .

- and JPEO-CBD reports to Army’s acquisition .:.-

executive and. defense acqlnsmon executive:. -

| Assnstwe technology devnces
- The Interagency Working ‘Group on Assistive

Technology Mobility Devices wﬂl hold a
public forum next month.. +* e
Chaired by Secretary of Educatlon Rod _
Paige, the group Was created:earlier this year "
by a presidential executive memorandum, ‘
and is charged with two tasks: Idennfymg
existing federal programs and resources’

- designed'to help people with disabilities et

assistive technology {AT) rnoblhty devices 7
needed for their education and employment;
and Working with state, local, and tribal
governmients to identify their programs for '

' AT mobility devices for disabled md1v1duals :

As a result of these efforts; the working
group will prepare a report for the president **
detailing how each of the agencies that are -
. represented in the workmg group will: 1.~
Improve coordination among its® exrstmg

- programs; 2. Train vocational rehablhtanon ‘

counselors, other service providers, and -
individuals with disabilifies; and, 3. Share SR
these findings ‘with 1nd1v1dua1s w1th g
disabilities. ‘ -
The group’s report also wﬂl descrlbe how
such individuals can “pool” funding from .. ... :
existing sources to_obtain mobility, devrces PR
such as various rnanual and powered o
wheelchairs, and scooters, e
According to the Feb. 12 executlve S
memorandum s;gned by President Bush the L
working group shall be termmated 30- days
after submitting its report, . e
Apart from the Education Secretary, I
members of the working group include the o
Health & Human Services Secretary the
Labor Secretary, and the Commlssmner of ,
Social Secunty, together with other ofﬁcrals_,_ .
designated by the assistant to the pre51dent o
for domestic policy. e
The report is due no later than Aug 12,
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The working group’s May 21 forum will be .
held from 9-a.m. to 3-p.m. mthe Barnhard

Auditorium of the Department of Educauon
400 Maryland Ave. NW, Washmgton DC. .

Persons plannmg to attend or speak : at the o

forum must register by May 16 with, Loretta
Petty Chittum, Office of Spec1al Education

and Rehabilitative Services, on (202) 205- _ 4

5465; osers.at@ed.gov: ‘
Representatives from all the agenc1es

mentioned above are expected to attend as. - -+
well as the Department of Veterans Affairs:-

Participants from the AT mobility device -

commumty, AT research and policy officials, B

and servwe orgamzatlons are also expected

SGE mtrastructure needs

An urgent need eXISts to iricrease federal
investment in the natlon s science and

engmeenng (s&e) research mfrastructure to

ensure it is the “latest and best, a recent
Nauonai Science Board repoft says.

A modern, effectlve research mfrastructure :

is critical to maintaining US leadership in

s&e, according to the 50-page document. =~~~ °

Evidence of its central role is suggested by -
the number Nobel Prizes awarded for 7
development of new instrument:

technologies—8 in the past 20 years =.. =~
including for electron and scanning tunneling

microscopes, laser and neutron spectroscopy,
and particle detectors—the report notes.

NSF is a leader among federal agencies in
providing the US academic community with
access to “forefront” instrumentation and
facilitie necessary to “address currently
intractable research questions, the answers to
which may transform current scientific
thinking,” the NSB study says.

Five recommendations to tackle these
concérnis are proposed in the report. They -

include: Hike thie" share of NSF’s budget for

s&e mfrastructme from the current 22%; to

nearer 27%; Give special emphasis to four

categories—instrimentation research,
midsize infrastructure projects, large facility
projects, and advanced cyber infrastructure;

Expand educatlon & trammg oppertmntles at’ '

new and existing facilities; Strengthen the - - -

~ planning and budgeting for new

infrastructure; and Deveiop mteragency plans

and strategies. : :
NSB’s task force on s&e mﬁastmcmre was

chaired by John A. White, Jr. :

“Science and Engzneerzng]nﬁastructure e

for the 21% Century: The Role of the National
Science Foundation,” was issued as NSB 02-

190 on April 9, and can be found at:
http://www.nsf. gov/nsb/documents/2003/strat htm -

Getl:ulg nano (contmued from page 1) :
One issue Roco encountered during his early :
research has made him keenly aware of the
different agendas people have for nano.
“Many colleagues in the university ..

community looked [at nano] as speculation or "~

something that was too technology-related,” .. .-
he recalled. “They didn’t feel it was an
academic research: topic.™
Industry’s response was. possﬂ)ly worse.
“They.perceived:-[nano] as science fiction,”

- Rocco said, “and thought that making things -

smaller was just an extension of micro- - . .
electromechanical systems (MEMS).” ... -

Despite this environment, in 1991 he ..~ . - °
initiated the first US government programto - - -

focus on nanoscale science and engineering.-
By 1999, Roco’s nano background began

. to find an outlet at NSF and on March 11 of .

that year he proposed the NNI to the Natlonai
Science & Technology Council. . :
His memory of the event is VlVld

“I was in. competmon with about 30 other . - .

topics that were being considered that day
he said. “Up to that meeting, interest in nane
had been quite low, and so I had prepared. -
only a 10-minute presentation. But after my
talk there a discussion lasting about two -

. hours! Thére were concerns about the

speculative nature of the subject and some

- thought [the topic] was oo exploratory, '

while others were. afrald of the hype and not
being able to deliver on the promises.”
Today, NNI is a highly-regarded activity . -
with a budget of $744-million in. FY-03 that -
receives close attention from America’s

--major technological rivals, and Roco is seen

®© Copyright-Neil MacDonald, 2003. Reproduction: without permission is prohibited..



8 - FEDERAL TECHNOLDGY WATCH/APRIL 28:2003

as its principal architect.and conscience.

A survey by Forbes Nanotech Report”. .
recently named Roco the No.1 Nanotech .. - .
Power Broker, and consistent with this.. . =
perception he continues to.be sought out by

top industry officials who value his vision of. -
nanotechnology’s future. The same survey = -
assigned former Speaker Newt Glngnch an ...

“honorable mention.”

Is there a risk US nano r&d eﬁ'orts wﬂl be. :
eclipsed by those of Japan and the EU or that -

intellectual property rights will be ignored?

Roco is confident that US leadership in. & i ¥
. —Susan Spradiey (Nortel Networks) and

nanotech can be maintained, and he sees no.
evidence of US researchers neglecting to
protect their inventions with patents. : . -

To illustrate this point, he pulls out two

charts, one showing nanotech spending and - .- -

the other:listing annual nanotech patents by .

country. As US spending on nanotech rises in: - .

the late 1990s through to 2002, patents issued
to US inventors leap to.levels of 4,000, -
5,000, and 6,000 a year, far exceeding those:

for Japanese and European Union inventors. .
“ I can see, not too far in the future, where . .

we will create:a critical mass of nano -
knowledge so we can choose-a systematic : .
method to design a product,” Roco-saids
“Nano is cross-cutting and you need this- -
systematic. approach to. get knowledge and
create products RN ‘

Technology ‘l‘ransfer

. Natio'i_r;al I__tistit_utes of Health’s Office of
Technology Transfer in Rockville, Md.; is -

considering grant of an exclusive, worldwide, ¢
royalty-béaring licénse to OmniViral® =:0 o 0

Therapeutics LLC (Germantown, Md.) for a -
novel protein that can be used te remove or . -

inactivate HIV in fluid samples. The invention 1s o

described in US Patent apphcatmn 60/359 360,
“An obligate domam—swapped dimer.of .

cyanovirin with enhanced anti-viral act1v1ty e The _

license would be limited by field-of-use.
Biosyn Inc. (Philadelphia, Pa.y seeks what

seem to be identical rights to this same NIH

invention with similar field:of-use limitations:

ceseee oo People ° ... oo &

* President Bush announced on April 24 his ~~ -

intent to nominate eight individuals to serve co

as members of the President’s National -~~~

Security’ Telecommumcauons Adwsory

Committee. They are:

—James Albaugh (Boemg Cc ko

—Frank Ianna (AT&T); co

—~Richard Notebaert (Quest Commumcatlons) S

—Hector de Jesus Rmz (Advanced MICI‘O BEENERE
Devices Inc.); - oy

—Patricia Russo (Lucent Technologies Inc )

—Stratton Sclaves (VeriSign Inc.); .

—John Stanton (Western Wireless, T-Moblle)m;

Secretary of the Army Thomas E. White. .-
submited his resxgnatlon on April 25, but its
effective date remains to be determined. In a

statement, Defonse Secretary Donald.

- Rumsfeld expressed apprecmtlon of wmté s, :.

“long and able service” to the country, first .
as a carger USA ofﬁcer and for the past two},
years as Secretary of the Army ' '

 The Natlonai Academy of Scxences Pubhc

Welfare Medal will be presented to Shirley: ... -
Malcom, head of AAAS’s Directorate for.. - .
Education and Human Resources, tonight . .
(April 28) at:a ceremony:in Washington DC....: .+

e 8 000 BBESL GG 808 000
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TECHNOLOGY. TRANSFER IN JAPAN

* An Introduction to the Current State .ef

Japanese Indu’stry

- Koji. Kobavashl PWJE o [‘*a’ 4«2’:‘“’; iy‘ A,

Chairman of the Board and
o " Chief Executive Officer -
L ' R 'Nlppon_Eiectnc Co., Ltd.
' Foreword

I w:Lsh 10 ‘chank you, Dr. Sherman Gee, Chalrma.n of the Org anizing

‘Commftee of this conference, as well as the representatlves of varmus

countrles. for having accorded me this oppormmty te present to you

the 51tuat10n currently prevalllng in my counﬁ:'y Japa.n.

A vanety of obervatlons a.nd evaluetmns are taday beéing made
both at home and a.broa.d concernlng recent developments in the J apanese ‘
ec:cmom'j,r Some of them glve high marks to our netlon for havmg ap-
propriately dealt with the grave confusion created by the petrol_eum_

. crisis that Iarose in the Fall of 1973. Alse _noticeable-a.re the eo_mplaints
that we .are. upsetfiﬁg the ecehorﬁ_ie order of -\'rar'ieee:..-ceuntries by in-
. 'crea_s_ir_xg_ou.r expe;{s, riding the crest ef a wave, as e'ur efio.fts to

develop the competitiveness of our pro_duets haire'met_'w'_ith success.

Eveﬁ fc_n; us who are dii:-ectly- invelvea, it 'ie._&iﬁicplt-to gain a ™

correct perception of the actual state of the Japanese _ec'enomy. I believe




it is because this economy is caught.in a whirlpool of violent change.
.'I'he result is that either or both of the two observa.tieﬁs I have‘c:ifed :
may be true; it is d1f£1cult to grasp the whole plctare of the numerous :

complicated phenomena exastlng today.

; I therefore intend to introduce to you the current situation'in .-

7 apan, while keeping in mind my assigned "theme of “Technology

Transfer.®

I L The Postwar Contributions to the Japanese Economy. of

; Teéhnology Trapsfer from America and Europe

Following the enac:clment:of the "La.\a*:.r on Foreign. Capital” in 1950,
various J apaneae enterp'rises made ;refy eﬁ.ergetic--e.ffort's‘ te irapert E '
advan.ced technology from the Ueitea States and Eerope, seeking to
catch up w1th the level prevallmg in- the 1ndu5tr1ally-advanced Western
: nations. . One of the reasons for this was the need to manufacture -
do.m.est-ically. various _required prbducts ata time when the bal’ance of . |
payments followed ‘a-deficit trencl because of structural reasons. ‘I‘Ihis' .

‘became our ba_-.lc Dohcy as a natlon

‘Another reason was the conculsion reached that it was more
advantageous both from the financial and time-saving aspects to import. -

ad'vanced technology 'bjr paying for it in order to make up fer the then

exlstmg dearth of advanced technology, ta}:mg into con51derat1on the

prevm11ng financial daf_fzculhes of 1nd1v1dua1 J apanese enterpnses. .




A further point that must be mentioﬁed;is the special circumstances
in which J aparlese indus%ry found itself ‘oe_fore a_nd after the Second World

War There was a tendency to 'den'y mdustrzel property rights to tec’h-— |

.nolog;r developed by private mdustry and pressure towards donatmg itto

further the nation's industrial power. -This trend developed from 1934
onward as the country moved onto a v1rtua1 war footmg As a result
even such technology as was publlcly known in our country was found
after the war, to 1nfr1nge upon patents of forezgn_enterpnses. Ther_e
‘were numerous cases where J a.panese enterpnses in sp1te of possessmn
of thelr own technologles had to obtain hcenses ﬁ‘om forelgn compa.n1e5
'under thelr patents. Furthermore, the then emsted patent rlghts of

the Alhed Netlons were extended for a further perlod of te.n years by

order of tho OCCupled Forces Thls put Japan in a very mferzor pos1hon

.'co?n cermng technologies.

Under such c1rcumstances, patents eod lcnow-—how ooncer‘rxmg |
various chemical products, electrlcal anci electrornc devz.ces, va.ned ;
‘ transportatlon equlpmen’_c, metallurgy anc_:'l_, machinery w-ere mporte_d'

in rapid socce_ssion. Tlﬁ.rs in‘cz_-c:-c’1_'_oc:tio.oE of ne.w.:teohnol_o:g_y .r_e_ached its
“peak between 1955 er;d 1960 and it was Ea'lzssor_“t:aed and put to use in a
_ -c_o.mparativeljr short period of tlme Producte .proc_luced with this im-

._ported technology initially served to develop the domestic market

-'c:onsa.sting of 100 mllhon 1nhab1tants, brmgmg about the GNP growth

e:..::eedn:g 10% throughout the 19605. S - ; S A




-

" In the meantime, the government provided guidance and support
“to convert the existing labor-intensive industrial structure, centered
on l'igh't_ industry, to a 'capita_l- and technology-iniensive stru cture -

centered on the heavy and chemical industries. While restricting random

new. _erﬁries _iﬁtc industry on the oné hand, :.'Lt.'paid_ dﬁe att.enﬁo:_ﬁ to'tht_a' .
mainte.ﬁance of the n‘”x.arket pri.ncipllé of ﬁ-ee compéﬁficm. | The rllickname.
for the .Iapanese ecc'nomy,. "Japan Inc. ; " that was Bandled about some
yéars ago, may be said to be the proper evaluatlon of this system of
governmental and prwate cooPera’uon that prevaﬂeﬁ in ) the stage when _
J apan sought to catch up with the mdustnally advanced countrles.

’I‘he ternj nJ apan Inc. M is used still now, but in most cases, thls word
"seems to _be used through mlsunderstandmg of_ a z_'g&l_'st_atg of J apz_m

or for lack of sufficient infqrmation on it.

Is. thls Jeap .forward of t];'le postwar J .apanese économy snnply
an unltanon of what mdustrlally advanced countnw has already
_acccmphsh‘ed? Before’ a’nswer;ng this question, Ishould like to

| pr_es__.ent_ you with a very brief _déﬁcription’ of J aéan-eée histor'y_-.'

It is true that from thé historic oc;asion of thev:Lsﬂ of the _
American fleet led by .C.ommddo.re Matthew G.' Perryin 1853 ':rapan
esta.bhshed relatlons Wlth America and Europe and developed a-
modern c1v1112at1on within a cenmry, exactly half of‘the 200 years
since the Industnal Revolutmn that were reqmreé by the Western o

- Wworld to reach the same.goal. But thls was not the;xs_t_;nterna- |

~ tional t:e.chnol_ogy transfer i:'n_'to Japan. It was actuaﬂy the third wave,
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~and improvements made to them by Japan.

- The first instarice was the techxio}ogjtrans.{er ﬁ-om the Chinese

' 'contment in the 'Fth and Sth centurles at a tnne whe.e this marked 1ts

climax in Japan. This was the first _wav_e. Ae you are probably awars,

’

" the original form of our written language came from the Chinese con-
_‘ tinent at tltis time Later on, J apan closed its doors to. the out51de‘
__world but the second wave developed in the lSth—iﬁth centunes

| '.At this time, technology was transferred not only fmm Chlna but also . o

ﬁ*om.vanous Eur0pean c0u_ntr1es. F:Lrearmﬁ' came in durmg thls penod.'.

_In the _'L(:th century, Portuga.l where tbls conferene:e is belng held

'. .. establlsheo contacts with J apan. Its envoy, Sa.lnt Franc:zs Xav:er, at-r-
._.tracted many dlsc:lples here. Meny words that ha& thelr orlgln in Por-

.. tuguese are still ﬁ'equently used by the J apanese.

.-What should be noted is 'that desj::ite this transfer',' this-wae e |

'penod of 1solatlon for our country During thls tmze, a :Eusmn took
_ place in J apan of thlngs natwe and fore1gn, a.nd umque new thlngs
- thus came into bemg This can serve to explam thereaSOn why Japan,

'- whlle havmg a certain homogeneﬁy with the mdus.’mally advanced

countries. of the West ‘is st111 a country With a naiere of 1ts own. The

': framework of modern J apan, therefore, consists oia multl 1ayered

‘ structure formed by elements 1mpo*ted through teoﬁnology transfer

and elements developed on its own.

The. effects of the postwar techiﬁology,tr__ansiei-‘: ﬁrom ‘America and

_ Europe were enormous, but today's products are ':_né'-.-long_.e_r.-blind copies

of what was i.tnported. ‘What must not be ignored zre the alterations




L. - mput and Qutput Factors that Are the Kgy to S_ucceée._in

Technology Transier in the Lig.h‘t of Ja-oaoese Experience

We c‘onsider th_at'Jaoan repre‘s.ents the best eXaiﬁple of":suc'cessful-"
' v ATans ﬁer in the World and throughout h:tstory It cannot'be-_ , % ]

2] ately whether a type of technology will spred just

D t.':nmse TR go'.;o.. Judgmg from our expenence, the followmg elements

'are-‘essentiazl to make a successfu_l transfer of -technology.. g

.

T

:Em‘szs* ”:ihﬁh “olust be an appropnate.dlfferez::-ce m.levels 'oe-
Mmmﬂ; s:-“-“I‘echnology, like water, flows from hlgh ground
| .to low ground bot when the difference in 1evels is too great it

_'tends to flow past wﬂhout stopping. There must be an educatlonal

- level that is suff1c1ent1y hlgh to absorb the technology

I haVe prevmusly referred to J epanese hlstory : I now w1sh

to add to my remarks partlcularly with regard 1:0 educatlon. I_n

about the lOth Century, the ability to erte was common in the hlgher S
‘ levels of 3 apanese soc:.ety ‘This mcluded WOmen, as shown, for -
| E.xample, by "The Tale of Genjl“ written by Lady Murasakl. _ ‘This

‘tale is one of the masterpleces in Japanese class:u:al 11terature and

has been mtroduced to abroad too. Moreover, in the three centunes -
' between the mtroductlon of ﬁrearms a.nd Perry s arrzval farmers, at
s mmﬁ ,il.e w..,oolal ladder, became able to read wnte and ‘make

smﬂp.}e cdloulatlons.




In mojre ;-eoent t:‘mee. the school attendance ;*ate rose 'rapidiy
| ﬁnder the- Iﬁrii:nary educaﬁox; syst_em to 1_-ea-ch_.95% at the end of the 19th
| century, é p.roportioh above that eﬁsting in Europeen and American
- countries.at that time. Thi...s spread of eduoation was a maj or motive.

- .:.force in the development of Japanese 1ndustry Consequently, atten— :
_ tlon must be pald to this. po:mt in transferring technology to deveiop- '

1ng countrles, a subJ ect I shall d:.sc:uss later.:

Second the same effect of levels can be sald to oceur within
the confmes of a countr'y There is a need to dzstnbute human resources.
' In a specific field, when huma.n résources and funds are concentra‘teci
111 one_ple_ce- cr._ea.ting a shortage in othe:v places, 'technology_ transfer to
.the .rlxee_dy areas does not progress. Thatis a coﬁdiﬁon on the input

side. = : o R RS S

Third, it is. 1mportant to keep in mmd the potentlal for dlffusmn
. of technology In concrete -terms, this meahs that technology _must be_ |
._marketab_le and be suited to immediete use. If it _is_'high_l.y_ so;phis.ticafed,.‘
its cost becomes high, thefe_by e'educing theiindocemeht fo use it, Such
- unsuitability for transier oan be seen iﬁ 'technology. related .to_ sp_ace.

exploration.

Foufrth, ‘the technology must be without r.est.rictions. It is natural
 that classified technolog‘y cannot be ffansfeéred. For instarice, patents,
. . secret know-—how and mllltary technology that cannot be ‘made pubhc

cannot be con51dered obj ects for transfer. Moreover, sophlstlcated 3




milifary technology, for example, is often difficult to adapt to civilian

or industrial use because of the numerous problems arising from its

cost and safety aspects,

The success of technology transfer is iﬁéeparablé from the

characteristics.of techhology as cited above.

Now in comparing the United States wi'th Japan, we find that 70%

of the research and development- costs in the U. 3. are funded by the

. governxﬁent, with more than half devoted to milita_z::y R & D _?ln Japan, =

70% of the total amount spent on R&Dis funded by‘ p.riva‘.te enterprise,' .
with the ma;]or proportmn of the new technology thus obtmned being

mtended for dlrect c1v111an and’ 1ndustnal use. Moreov-er, secret_ .

o _mi]itary _technology is almost nonexistent in J a.pan‘ and our sophisticated

' ~ technology pertains to the field of general private teéhnblogy.-'

In addition, Japan's pos‘twar‘ milit_a’fy— burden is light compared with

“that of other coﬁnfriés. ' This -sitilation is dtie, in ene sense, to hetero~

nomous factors but also to J apanese desire to seek permanent world

peace. - Today our mlhtary budget-represents-less than 1% of the GNP. -

' The comment that J apan s. starthng economic development could not

have been achleved w1+hout taklng into account this hght defense burden

 seems appropriate, and we are well a‘war_e that we face several grave

natmpal securzty problems. However, fo-state thét IJ apan is getting a

Vfree ride! in defense burdens. seems :to me one—suied and I do not .

belie_ve, for instance, that other countries expect .T_ap'an to acquire_nuclea: .




..weepons as soon as p0551b1e This is 2 complex probl_em that cannot be
solved by ordinary means. Consequently, it must be seid that there is

11tt1e mllztary technology inlt al:ian that can be trenSIerred to peaceful use.

What about mammoth scientific t:echnology proj ect's by 'government
agenc1es and the transfer of then- results to’ mdustry’? Flrst in the field
'of space EXP].OI'E.L:LOI.\, a meteorological satellite was developed this Ju_ne
However, ..because Japan lacked the ablllt'y to launch this satelhte, the
oPeratlon was entrusted to the Umted States and it was 1ofted from .Cape B
Canaveral After bemg adj usted and tested by the Natmnal Space Develop—'
‘ ‘ment Agency (NASDA) the satellite is expected to be placed under the |
control of the Meteorolog1ca1 Agency. In addltlon, however, space ex-
ploratlon from a purely academic v1ewPomt has been carrled out since |

. 1950 w1th 'I’okyo Umvers:.ty at its core and with the assistance of mdustry

The developm ent of nuclear power .has become and urgent task
A nuclear fuel reproce551ng plant has been completed and is ready to.
begin test operatwns A-s is generally known,_ this matter has now beco:rxe § .; -_
: the subject of dtplomatlc negotrtatlons between J apan and the Umted
: States. .In the field of energy, the "Sunsh:.ne PrOJ ect" is now being
pushed for the purpose of develop_lng alternate _energy_ sources to re-
plece petr.oleum.» A. "Meoonlight Proj ect" is also.beir.l_g_prepared to
devise means to save energy. ._Ioiztt reasearch. be_tween' go?ernmeotal .' -
| research organizations and private electronics ‘companies_' has elso. -

‘started on 2 projcet for the very-large-scale integra,tioo of semi~




condugdtors (VLSI) with the government 'proViding_ _a__s_s’iéstahcc with part

. of research funds. But, this is limited only to researches. Industries .

are pursuing the ':neCess_éry ‘development under. their own 'fu.r_lds_on. &

competitive principle with each other..

The predominant interest now is how existing téchnology, even

from other ﬁelds, can assist in achlevmg ‘Lhe obj ect:wes of th"se Varlous

development projects. It is st111 too early to lock for its rlpple effects "
ﬁpon the o{her areaé'. Every poss;LbIe eifort is now bemg chrected

rather to the developm ent of technologles requlred for these pro;l ects

A ch.a.racteri-sti.c fcctﬁre'of the_ macnmoth ;croj ec‘_its_ inJ apao. is thcf :
they are p_rincipally.- aimed at beiﬁg .di're'ctll_j.r utilized for c_ixr'ilian .use..
3 Whét the Apollo Project was for the U.S., and the Concorde was for "
France and the Umted ngdom, the Sh:.n.kansen (bullet tram) was for
“.-J apan. .Jt 1s also common knowledge. that the outstandmg shlpbulldmg
_ .tech.nology wlnch produced the huge battleshlps Yamato and Musashi
: formed the. foundation of the technology needed to bmld today s economi

,cally supenor 300, 000 and 500 000-ton tanlkers It is. 51gn1f1cant in

looklng at 'the situation in J apan toda'y, to note that 1mmed1ately following

the end of the war the wartime -engineers and' technicia_n_s endeavored to

transfer the technologies they possessed to civilian use. :

- I Teclmology Transfer from “Japan to Develoomg Countrﬂes

and the Emergence of Seml-DeveloRed Asian’ Na’nons

-

Today, in quantitative terms, the volume of ox;tput' of J apanese o

industrial preducts such as steel, ships, passenger cars and television




sets ie amoﬁg the largeet in the werld,; and these prociucts hav'e é.fta'med'
a top- level worldw1de reputation for quality, performan ce. and value
_They have galned the utmost confldence among consumers because of
‘their fine finishing, low defect rate, and dependable servming. The
‘reason for thelr havmg achleved this. hlgh quall‘ty can be found in the

unceasing &forts of the J apanese to ac:hleve perfectmn Teake for example

o quahty control. J apan d:ld not sn’np]y import from Amerzca the prm-

c1p1es of quahty control, but contrzved wvarious 1mpr0vements and

- launched a w1de-scale movement for the ‘application of these methods e

_Thls has contrlbuted_ greatly to the excellenc_e'_of J apanese products_.

For 1nstance, the ZE (Zero Defects) movement was. launched in

- J apan 12 years ago.. Today 8 million people wor_kmg in 7, ODO plants

and :Eactorles partlc:lpate in this movement. Every 'yee "3 000 worker

. delegates representmg their respectlve worxsho;:s gather for a general
. meetmg 'I'hls makes an mpresswe 51ght Such mgemous measures
‘ together Wlth the transfer of Western tech.nology are mtegral fa.ctors in

) ralsmg the quahty of .I apa.nese products.

| X Ffo:ﬁ: the s'ta.ndpoint of Japan's Ige'ographica..l 'position', 1t is eluite.' |
o ~mnatural that .I apanese industrial technology :'.Ls:bein'g gredually ti-ensferred
_ tO_-neighEorihg Asian countries. The greatest results achieved so far
_ have been in the Repuinlic of Korea, _Tai#-ren, Tiisiiaz;d aﬁd'Siﬁgﬁap_or_e, |

followed by Malaysia, Indonesia, the Philippines, Heng- Kong and other

countries. . Among the types of technology transierred are those in the =




fields of textiles, electric:al and'electr-onic prbdu_cts, .chemi-cal products
“and 'foodstuffs ~There are ‘some cases where tecnnologv for heavy industiral
products of a medium scale such as steel slups ana transporta*mn equip~

mernt has been: mcluded bLt labo:r 1ntenswe hght mdustry technology is.

o ;n the 1e_ad.

Most of the couritries ihet-haVe been provided .with.suc.h techneiegjr
transfers are no 1onger underveloped nations but have reached the stage -
of semifc_?_levebpment._ The Repubhc of Korea takes the lead among them
Econoxﬁic activity in theee countries is. extremel__.y., brisk, -thelr rallying.

cry Being "Catch .up with Japan, "

Ba'eic_ally, I believe that J apa.e. ehoﬁld_ﬁ'eely pf_ovi'&e the teeﬁnoiogy
it possesses _.whe:el requested and herself _deveiop more sophisticafed te_ch-”.
niques in new fielde _fer her own activit.i‘esl;.-r Qur cozmtry fddajr still imports |
_:more.technology th_aﬁ it exports, but the' dey _shéulé not be far off when "

- a balance will be struck in this respect. :

Japanese technology is neturally also _Being_ exported to Europe |
and America as well as to those Latin-American countries now at the

stage of semi-development and to Arab and African nations.

In the field of_itechnological cooPeraiion Witii d_evelopieg coun‘_ﬁries-,
the need is increasing for personnel exchange and f.éz;-in.dividuel fraining,
We are learning that the results of technologmal trans.\er depend on the
adaptabihty level of the rec1p1ent country and how well 1t is prepared to

- fulfill the required cond:.tlons.




-'It can thus be said that Japan, which 10 or 15 years ago was in the -
" position of pursuer of the world economio sooi_e’cy, is now becoming the

. E . ]
_country being pursued by these nations.

IV, Bulldlng an All Around Securlty S'vstem and the Interne.tmnal

Transfer of Technology

A 'diversification_ rhenomenon has been takin_g place in world
.poli_tics in the las't few years with a relaxation of international tenéion
through detente. and the return of China to mternahonal soc1ety On
: the other hand the economic enwronment is also undergomg major
chango as the result of the stagﬂat1on that_developed around the time
of the oil ci-lisis,_ 'the unceftainty prevailin.g nmong 'inféi-national cu-rrencies
an'd other féctors ; As a consequence, it appears as if the hlgh post'war
: t1de of tecnnologlcal innovation and economlc growth were now ebbmg
At the same time, the world and espec:Lally the induétrlally developed

cow.ntnes are facing common tasks as they are conﬁ’onted w1th challenges

of new dlmensmns.

The ﬁrst of_theSe is the questik:;n-iof_ how to éeai_ with tho sh'orta'g'gs
in res_oui' ces-and en'o.rg'y; second is .ensﬁfing and: ﬁproving pub]io
safetﬁr through p'ol.l.ution-'-control an-d disa'ster-_preven'tion measures;
thlrd is how to deal with the excessive populatlon densrty of urban areas,
and :tourth is searcbrzg for measures to elmlnate the g2p between the -

northern and the southern portions of the globe. o






