
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 enterprise system, protection of intellectual
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
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 ~mportant. 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. In 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 (DOE). 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 commercial value of laboratory technology.

,Several exceptions built into existing legislation make tech
nology 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 intends 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.

Under DOE program oversight, royalties generated by licensing
technologies from large commercial contractors operating
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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 roya~ties,

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
laboratories should enjoy greater freedom in negotiating 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 significant 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 involving 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 pr·esent
cumbersome processes inhibit commercial potential. The
President's Executive Order of April 10, 1987, should be
wholeheartedly adopted.



'U.S. PATENT PRODUCTIVITY
Analysis shows a decline in inventive output for the u.s. chemical in4ustry between 1965
and 1980 that may well be representative of industry as a whole.

Stephen F. Adler and Herbert H. P. Fang
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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 (l). 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 still as they were or 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 activity both by US. industry 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-year averages
reported for the second year 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.·W,OOO to ca. 25,000 patents per
year. During the same period, US. 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-US.· 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
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other facts and observations that follow are merely
elaborations 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 'obtained from Information ForIndustry; A
minor concern in the first study was that not all of the
patents issued to anyone 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 chemical
companies (6).

The so-called "Big 12" 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 U.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, a 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 reduced 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
research and the issuance of the patent, Nevertheless,
patent productivity is a concept that is useful for
tracking an industry or a company to 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 arranged according to sales volume. The
four largest companies (Du Pont, Union Carbide, J
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Figure 3,-Percent of u.s. Patents Issued To
"Big 12" Chemical Companies.

and Monsanto) show a similar pattern. The data show
an inverse relationship 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 Hercules) follows a
somewhat different pattern with time, with a 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 6 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/smrn of R&D), the
picture is entirely different. We plot patent
productivity against sales for two periods, 1971-75 and
1976'-80 (8). 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 II and 12 show the relationship of patent
productivity to the percent of sales allocated to R&D.
The two periods are once again 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
quantities that are the ratio of an output to an input:
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Figure 1O.-Patent Productivity Vs. Sales
(1976-80 Average).

It is also possible to see whether patent productiviry
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 wonder whether the findings about patent
productivity for the chemicai inudstry can be
explained by the position of the "Big 12" relative to
the US, as a whole, Table 1 shows the sales, R&D
expenditures, sales volume, patents and patent
productivity cf the "Big 12" 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 one-sixth as much from the early 1970s to
the late 1970s. During that period the fraction of US.
patents assigned 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 out of the process. The data, when stated in
terms of patent productivity, show that the "Big 12"
had a decrease in the period studied that was half
again as big as the 27 percent reduction experienced32

R&D expenditure
Sales volume

and
Number of patents
R&D expenditure

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

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 US. on average.

The data in Table 2 show that most of the companies
have had reduced patent productivity and in three
cases a larger reduction than is true for the "Big 12,"
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 US.
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
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previously called "patent productivity" (11). They
looked at a broad range of companies whereas we
looked in detail at the chemical industry. In this paper,
we have examined only a handful of companies in
other industries (Thble 2).

In the earlier study, we speculated about the most
likely cause or 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 meet regulatory requirements.

• There is more reliance on "trade secrets" vs.
patents.

• The U.S. market is viewed as not worth the cost of
getting patent protection.

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

Figure 14.-Patent Productivity B. R&D
(1976-80 Average).

None of. the above explanations makes any more sense
today than it did in 1980. Theone 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 a 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 results of this analysis. There is no obvious
correlation between the type of claims and the number
of patents per SMM of R&D for all three companies
taken together. There is, however, an apparent 33
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Tab_'e l....;..Sales,. R&D Expenses. and Patent Productivity·

(Saies)12/(GNPh,
(R&D)12I(R&D)us
(Patents)1,/(Patentsjus
(Patent Productivity)us
(Patent. Productlvttyuj

1971-75 avg.

1.94%
2.76%
5.5%
2.2
4.4

1976-80 avg.

2.27%
2.84%
5.2%
1.6
2.9

% Change

17
3

-5
-27
-33

"Number of patents per millionof 1967 dollars spent on R&D.

Table. 2-::-Patent Productivity in Various Industries

Patent Productivity (# PatlSMM R&D)

"Big 12" (Chemical companies)
Du Pont (Chemical)
AT&T (Communications)
Hewlett-Packard (Electronics)
General:Electric (Electrical)
Eastman Kodak (Photography)
Merck (Pharmaceuticals)
Motorola (Semiconductors)
U.S. Average.

71-75 avg.

4.4
2$
3.0
1.2
2.4
2.7
1.9
3.0
2.22

76-80 avg.

2.9
1.9
1.0
0.6
2.8
1.2
1.8
2.6
1.61

% Change

-33
-30
-67
-49
+14
-57
-8
-13
-27

Table 3-RelationsbiP of Patent ProductiVity To Type ofPatent Claims

Company

Stauffer~1970
1975
1980

Allied ~1970
1975
1980

Ou Pont~1970

1975
1980

No. of
Patents Studied •

71
127
99

39
43
38

162
112
63

% of Patents with
Comp -.of Matter

Claims

51
60
50

26
19
11

31
39
46

Patent Productivity
No. of Patents/SMM

R&D

6.6
9.0
5:4
9.7

10.7
4.0

2.8
2.6
1.5

• All of Stauffer's patents were examined in the three years. one-thlrd of Du Pont's and Allied's patents were examined.

correlation for each company 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 observation is more than a
coincidence.
It is undeniable that chemical and other companies
have experIenced a steady decline in both the number
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 explanations.
Abernathy painted the finger at management (2),
whereas Kline indicated that we are about to enter a
new age in chemistry (3). However, it is also possible
that we are experiencing an effect in research that.is
anaiogous to the finding that "new oil is harder to find
than old oil." Any resource that must be mined out

4 becomes progressively more expensive because the

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. This should lead to the observations reported
here.

Among the factors making research progressively more
expensive is 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 ~impler, less elegant
and far less costly technIques. Also, the laboratory of
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experiencing an.effect in
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today is equipped with a full range of sophisticated
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 likely to
feel the need for highly sophisticated facilities to match
the technological demands of their research areas.

If one now adds the economic criteriaattendant to
new research; the picture of high costs becomes even
more pronounced. The chemical industry has seen a
steady decline in profitabillty in the last two decades,
and new research 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 anearlier time may now be
thought to be 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 question of the
adequacy of R&D funding in the U.S. Between 1964

Number 01 Pal.nl-"MM R&D

and 1978 the level of-R&D funding as a fraction of
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". level to ensure a
revitalized atmosphere of Innovation. Nevertheless we
are encouraged by this dramatic turnaround. Now it
remains to be seen whether the U.S. patent output as a
measure of innovation also turns around and heads
back up. @
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IANEW STAFF OF UFE
FOR DIETERS: FLUFFY CELlULOSE I

power and fuel
economy of internal corobusticn engines-s-and double the out
put of other fuel cells. Fuel cells are essentially batteries with
fuel tanks. They generate electricity directly from a chemical
reaction between the fuel and a catalyst.

The secret of Argonne's fuel cell, says researcher Darrell C.
Fee, is a new' construction technique. The interior is made of
thin ceramic 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
liquid electrolyte that weighs down most fuel cells. The Ar
gonne unit can burn both liquid 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 557'-'"00-60%, .efficient at converting
fuel into electricity-e-vs, 3<f'<-t0-35% for coal-fired plants.

SUPERFAST CHIPS: AFRENCH STARTUP
"" . " > . L , IS OFF AND RUNNING
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PAINLESS ANGIOGRAPHY?
GE IS WORKING ON IT
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V irtually everyone who has
undergone angiography

wishes there were some other
way to examine the body's blood
vessels. To search for blockages
that can cause strokes or arterio
sclerosis, doctors inject dyes that I I
sbow up in Xrays. The process is .

,...,,,,,,,,,,.,,,,,,.a""'H"',! notoriously painful and lasts for I ONE SMALL STEP FOR
hours. But it '!lay s,o0n be a thin?, of the past. Scientists at IGROWING FOOD ON THE MOON
General Electric Co. s R&D center m Schenectady, N. Y., have .._ ... ..-

j
.modified magnetic resonance imaging systems so they "paint" W ill men on the moon be

images of flowing blood on a computer screen. able to grow food in the

.••..._.: MRI",Whi~h creates coml'uter,ized images from the weak radio lunar SOI,',I? T.h,e. ans".,rer is impo~
SIgnals emitted by atoms m the body wben they are exposed to tant to thededicated band of SCI-

.. a powerful magnetic field, is well known for its clear-but entists who believe that mankind
.' still-images of organs. To produce pictures of blood coursing will establish a permanent base
"I through veins and arteries, GE developed a computer program .on the moon, So in Jauuary they
I that suppresses the signals from stationary tissues while high- will launch 'experiments to find
, lighting .the images of moving cells: the faster the flow, the out 'whether wheat and perhaps"

:t brig.hter the image. The software will soon be available on soybeans will grow in lunar !
,cl-W-s MlU scanners. Next, the researchers hope to "dapt the greenhouses. They won't fly . '. . '
"l1eehnique to see the flow, of blood inside the beartby canceling there 'to plant the seeds, thOtllfh-just to Florida's Epcot Cen- !
lou~:the action of a beatmg heart. ter. The seeds will he planted m powdered rock quarried near I
J ,----...------. Duluth, Minn., that closely matches the stuff on the moon. I
I. Scientists at the Universirr of Minnesota have already
(CERAMICS COULD LEAVE crushed and ground the first ioo lb. of ersatz lunar soil No';" I
!COMBUSTION ENGINES IN THE DUST they are working on imitating the glassy ;ontent of the real i
!--_ . _..__~ thmg. Just mlXmg In regular glass won t do because the '
\ Many automotive engineers are betting that ceramics will moon's glass-v-produced by the heat of meteor impacts-is
'- be the rr.aterial of choice for tomorrow's super-efficient light and porous. Kenneth J. Reid. director of the university's
car engines. But ceramics may also be the key to a power Mineral Resources Research Center. hopes that a plasma-arc

j source that could ,l11ake.gome, E!ngjl)e~ obsolete. Researchers at furnace will do the io!:--and also drive off the moisture bound
I thfEni.rgypept.'~·A~~~Il~,:.:~,-,-~~1~nat1~p.(.lt(i1QF'y.]aVe built a into the rocks minerals. making it even more like lunar soil.
___________, .:::,:::::.:;C)-:::.~=,_;'.:::::;:__- ~_.__._..__ ,__ .. .:. n •• ._____ •• __ • • ... _, ._. _
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represent ithese officials. Concurrently, Federal department and
agency Iia~,'son is being fostered. In this manner ISETAP is attempting
to bring together the diverse components of the intergovernmental
science and technology endeavorv However, questions have arisen as to I~
the effectiv,i'eness of the Panel and as to whether its operation is meeting Qce,
the policy objectives of the legislation which created it. "u

Lack of visibility and recognition have been complicating factors in~
the establ,ishment of a base support for ISETAP's activities in the~
intergovernmental arena. The absence of a means to enforce par- "I -.0/

ticipation in the Panel's programs and a lack of authority to implement
recommendations directly have been obstacles to the development
of an effective program in the Executive Office of the President. The
uncertainties surrounding ISETAP's activities, Presidential support,
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
relationship with the Office of Management and Budget are anticipated
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
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 organise
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 beguming 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 intergovernmental 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 concept. Current technology transfer
activities are discussed in subsequent sections and analyzed in terms
of the policy issues and suggestions delineated here.

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
tunities Program to examine Federal involvement in support of non-
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defense research and development. Under the leadership of William M.
Magruder, the endeavor was to study ways to apply high technology
to the solution of social and economic problems. This effort was the
first such undertaking which recognized that the R&D capabilities
of the Federal departments and agencies provided opportunities in
the domestic and foreign technology transfer arenas.

Organized into three interagency task forces-problem identifica
tion, economic incentives, and international technology transfer-the
NTOP study team requested agencies to identify technological
activities related to potential domestic or foreign endeavors. GIven
a free hand, a list was drawn up which represented an enormous
commitment of funds if it were to be implemented. Complicating the
situation was the absence of accompanying analyses of economic,
political, social, or environmental impacts. The Executive Office of the
President subsequently decided that the time was not right for such
a massive undertaking. Instead, an incremental approach was adopted.
This attitude was reflected in the President's address to Congress in

. March 1972.

~
Intergovernmental Technology in Preeideni Nizon's Science and Tech

nQiogy Message
G<:,~r President Nixon's address to Congress on Science and

t Technology, delivered on March 20, 1972, was a major acknowledg
ment of the benefits to be derived from the Federal research and
development endeavor. The statement was an announcement of a
new effort to support and utilize science and technology for the
improvement of the Nati ' and its quality of life. The

\ President called for ne 'artnershi s" etween Federal institutionsJ, private industry, State an oca government, universities, and
~ ~research organizations to apply R&D results to civilian needs.

~ Observing that "Federal research and development activities generate
a great deal of new technology which could be applied in ways which
go well beyond the immediate mission of the supporting agency," the
President said States and localities need to play a central role in
the decision-making process surrounding the application of these
technologies.

In order to develop these FederallStateflocalrelationships, the
Science Advisor, in cooperation with the Office of Intergovernmental
Relations, was directed to serve as the focus for a discussion 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 asystematic 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 a way as to produce economies of scale.

FEDERAL COUNCIL FOR SCIENCE AND TECHNOLOGY (FCST)

'\ The address to Congress by President Nixon paralleled work under
~'""'waywithin the Federal Cou il for Scie c and Tec nolo '
I>'- ing State and loca Issues. The Fe era Counc ad been created by
~:,. ExecutIve Order 1U80hssued by President Eisenhower on March 13,
" '..0 1959, and was designed to assis.tthexarious Federal departments and

c- 1 agencies in the coordination and management of problem-solving in
~. science and technology, Located III the Executive Office of the Presi-
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dent until 1973, the Council's membership was composed of Federal
policy officials from thirteen departments and agencies and observers
from other Federal units with the President's Science Advisor as
Council Chairman. • ~~d,

In mid-1973, the Federal Council for Science and Technology ~ ---'J
(FCST) was transferred from the Executive Office of the President to 1"-"'\0 '(
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 Science, Engineering, and
Technology (FCCSET) was established. Many FCST 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.
, The major portion of the work of the Federal Council for Science
and Technology was conducted through interdepartmental committees
which addressed specific issues. During the period of its operation
the Council establishedseveral units Wh,ich dealt with State and locan '
utilization of Federal research and development. A discussion of these~
committees and their work follows.
FOST Oommittee on Irderqoternmenuii Science Relations ~

The Federal Council established the Committee on Intergovern- NIl
mental Science Relations in 1969 to study and suggest methods to k.
improve the interaction of Federal, State, and local research and -;:,-,
development programs and policies. Composed of twenty representa- "
tives from Federal agencies, the Committee was directed to:

o Inventory and evaluate the impact of Federal policies and pro
grams on the scientific and technological activities of State and
local governments.
• Inventory State and local science and technology activity and
appraise its relation to Federal programs. .
o Formulate, in consultation with representatives of State and
local governments, recommendations for Federal initiatives to
strengthen this activity and Federal cooperation with it.
o 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.
o Recommend policies, procedures and programs to improve man
agement, information exchange, planning, and coordination of
Federal science and technology activities with related activities
of State and local governments.'

A report," bli 010 ., a Tool for Solving National Prob-
.Jems," was issued by the Coniiiii ee on ntergovernmen a . cience

Rela.tiorlSll Wlay of 1912. 1he document was the result. of numerous
meetings with State and local officials supplemented by a 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 a(':enCles,
and by independent experts ill the field. Three days of hearings on

I Committee on Intergovernmental Science. Relations, Federal Council for Science and Technology.
Public Technology, a Tool for Solving National Problems [19';2]. p..vii.
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the study were held by the Science and Technology Oommittee of
the National Legislative Oonference.

The issues addressed by the Oommittee included cooperative pro
grams between States and the Federal, Government; State, local and
regional science and technology organizations; manpower utilization
by State and local jurisdictions; and Federal legislative initiatives to
fost.er non-national S & 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 flow 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 ill 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 propems 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.

FaST Oommiitee on Domestic Technology Tromsfer
To facilitate the coordination of the technology and information

transfer process in the relevant Federal departments and agencies, the
Federal Oouncil for Science and Technology created the Oommittee
on Domestic Technology Transfer in April 1974. The Oommittee'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
• Exchange information on agency organization and experience
for receiving user information of technology transfer needs and
priorities.'

In pursuit of these objectives, the Oommittee published the "Di-rf'
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 i

to State and local governments. Research capabilities, transfer policies .
and practices, contact persons, and user groups of over forty programs

: Linhares, .aircnso. An Overview of Federal Technology Transfer 1I976}. p.17.
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were described, It was designed to serve as a guide for State, local, and
industrial users in interacting with the Federal system.
. An updated and expanded version of the Directory was published 1
m June 1977 by the Federal Coordinating Council for Science, Engi
neering and Technolo Y> In August 1978, it was decided that the Office
of Science and Techn010gy Policy and the National Science Foundation
would jointly publish the Directorv in the future and the Committee
on Domestic Technology 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 outlined 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 officials is an important influence in the extent of transfer
activities. "

(2) Agencies which have effective technology transfer programs
tend to: (a) have specific allocations for tchnology utilization pro
grams; (b) designate technology transfer responsibility to one unit
with that mandate alone; and (c) 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 I~
locally based staff and delineated budgets increase the success of
the transfer and utilization activities.

FCST Committee on Federal Laboratoriesl'FaslcForce on Intergovern
mental Use of Federal R&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 an increasing interest in expanding
the use of Federal laboratories beyond their ]larent department or
agency, a Task Force on Intergovernmental Use of Federal R&D
laboratories was created by the committee on August 1973. Building
on work published by the Council of State Governments, the General
Accounting Office, and the National Action Conference on Inter
governniental Science and Technology Policy, the Task Force issued a
report entitled, "Intergovernmental Use of Federal R&D Labora
tories." a 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 inter
governmental cooperation, a more flexible approach to the utilization of

J Federal Council ior Science and Tecbnology. COD1D1ittee on Federal Laboratories. Intergovernmental
Use of Federal R. & D. Laboratories. Washington, U.S. Government printing 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
Federal laboratory system including budget and manpower limita
tions; lack of, or ambiguous, policy directives: and conflicting priorities.
The appeared to be no lecal obstacles to the use of these laboratories
wit 0881 e exce tion 0 t e uncer am les sun'oun lUg the mter
pre ataon .o the so-cal ed Mans e en . e I I arY ro
curementAct of .1970 (to be dIscussed ill detail at a later point in this
chapter). However, there was no clearly defined statement on behalf
of the. exeputive branch which would delineate the need for interagency

~, . coordination and 'thus provide the sUPl?ort for agency act',,:,t,es to
~"'d' this end. Because of the lack of integration between the participants
---- in the intergovernmental transfer process and the stated benefits to be
V~ accrued by a coordinated effort, the Task Force report recommended
\oc~.Jhat a systematic approach for technology transfer activities be

~
. stitutiOnaliz.ed ill.' 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 it clear that each agency would have to develop
its own specific procedures dependent on its mission and operation.

. 1 Despite the support bythe Federal Council which voted its approval
~of the report in plenary session on April 11, 1974, esident never

accepted the reco=e . , ' ," en t IS
be ieve a IS was a result of a negative reaction by the Office of
Management and Budget to the proposals contained in the report.'

GENERAL ACCOUNTING OFFICE STUDIES RELATING TO
INTERGOVERNMENTAL TECHNOLOGY TRANSFER

~~en Accountin~ Office (GAO rovides Congress with
~~ versiz on the opera ion 0 the execu rve departments and agencies.

Junction with this mandate, GAO has produced several reports
dealing with Federal activities in the intergovernmental transfer of

, technology.

"Means for Increasinq the Use oj Defense Technology for Urgent Public
Problems" s

The study undertaken by the General Accounting Office addressed
the relative roles and responsibilities of the Department of Defense
and other Federal agencies ill the technology transfer process; the
legislative and organizational factors which influence the activity;

4 U.S. Congress. House. Committee on Science and Technology. Bubcommlttee 011 Domestic and Inter
national Scientific Planning and Analysis. Interagencv Coordination of Federal Scientific Research and
Development: The Federal Counell for Science and Technology. (Committee Print) Washington, U.S.
Government Printing Office, 1976. p. 180.

S General Accounting Office. Means for Increasing the Use of Defense Technology for Urgent PUblic
Problems. Washington, U.S. Government Printing. Ofiice,.l)ecember 29, 1972. 58 p.
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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.

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 techriology efforts to de
lineated needs in both the civilian-oriented agencies and State and k
local jurisdictions. In analyzing the practices and prospects of using F .cJ
DOD as a technical resource, GAO raised various issues that it felt
deserved further consideration. Amon these was the ab r kJ'\\Q.
policy goidelines for the sfer of techno 0 e ween overnmenta! ~
um s. ompoun mg this was the uncertainty surrounding e eglsla- 'l-l%
tlOn pertaining to DOD nondefense activities in the Defense Procure- <;)",
ment Authorization Act (Public Law 91~121) and the 1971 Depart-~."""",\"\

ment of Defense Procurement and Research Authorization Act (Public~
Law 91-441). This legislation, discussed in detail in a subsequent iY""'~Cl
section of this chapter, has served to induce hesitation on behalf of) ,
DOD officials to Issue 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 technolo created b ersonnellimits and
accountmg practIces within t e epartment of De ense. n terms of
DOD relatIOnshIps with other Federal departments and agencies,
the study indicated that each civilian agency differs in the methods,
by which, and the extent to which, it use~ defense-related technology.'"",,,
.Again, the absence of . idelines and a Ie 'slati v..':!. ,
for suc actiVIties is noted. The fin mgs un erscored the increased,~~
benefits to ,e errv the "active" transfer of technology by'-Ov'--

. which face-to-face contact is achieved as opposed to the "passive" , •."--:.•4
form of transfer which entails the passage of information through"._~,\
reports and documents. The authors ,stressed the.:i.roJlortJmc'LQi:.I!~r.- \A
~QBll1-in.ter.l!&iioll in problem-solving and expressed- aouotct'hitt=tech", \;;-; c.
mcal documenTstfRnsferred to another unit could match the problems ~v~
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 a clearly defined and stated governmental
technology transf . olicy om the Office of Mana ement~.
and Budzet coo . a so ca eo,
t e Issuance 0 uid ine. or formal trans er: actrvi ies w~ ID,~~ I
between, governmen umts and for the establishment of 8 t chuo . d· ,
transfer-COBsll!tiag team whose purpose would be to assist in the
matiiliiDg of Federal technical resources with national needs. In making
these recommendations, GAO desigoed suggested guidelines for
an OMB policy directive on interagency sharing of technology and i
f?r. Department of D.efense technology' transfer with other Federal C\, .,,,,Cki.
CIvil agencies and departments but stressed the un.P9r f each----''\''\-c 1
agency developing Its own program to meet its-onerat Ist ...-rn !
response to these recommendations, OMB state tal IS e policy I
of the Federal Government to promote technology transfer but that .

.. I

I
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written guidelines for Federal agency transfer endeavors would not be
forthcoming. Oommenting 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 Ol\i[B to elaborate on the policy, to provide guidelines for reasonably
,uniform and consistent implementation, and to establish a basis for monitoring
compliance. In our opinion, civil agencies need the stimulus that could be pro
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 policy.
.... The civil agencies whose activities are discussed in this chapter generally agreed
to the .need for policy guidance from OMB. Some of these agencies specifically
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 OanHelp Oities Identify Problems
and Solutions" 7

This General Accounting Office report is a study of the Oalifornia
Four Cities Program. The program, cosponsored by the National
Science Foundation and the National Aeronautics and Space Ad
ministration, was designed to determine 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, GAO 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 conjunction 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 as between the Federal agency representatives themselves, and
the importance of the strong support from local government officials
are delineated a" conditions necessary for successful intergovern
mental technology transfer.
"Inventory of Current Federal Laboratory Studies" 8

Briefmention 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 Chairmen of the House Oommittee
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.

aGAO, cp. cit., p. 37.
, General Accounting Office. Technology Transfer and Innovation Can Help Cities Identify Problems

and Solutions. Washington, U.S. Government Printing Office, August 6, 1975. 55 p.
B U.S. General Accounting Office.Inventory.of CurrentFederaJ.Laboratory Studies. Unpublished report.

May 1978.65 p.
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egisltiFiveRistory
January 26, 1967-S. 698 introduced (Government Operations).
July 2, 1968-Senate report: 1456 to accompany S. 698.
July 23, 1968-Companion bill: H.R. 18826, introduced (Govern

ment Operations).
July 29, 1968-S. 698 passed Senate after adoption of committee

amendments.
August 2, 1968-House report: 1845 to accompany H.R. 18826.
September 15, 1968-S. 698 passed House amended in lieu of

H.R. 18826.
October 1, 1968-House agreed to conference report.
October 4, 1968-Senate agreed to conference report.
October.Ifl, 1968-Measure signed into law bv the

Military Procurement Authorization Act of 1969/Public Law 91-121
(S. 2546) November 19, 1969

Military Procurement Authorization Act of 1970jPiLblic Law 91-441
(H.R. 17123) October 7, 1970

-----IJinesmption.-Tltle Ii,Section-203 of the Military Procurement Act
of 1969 authorizing funding for the Department of Defense, provides:

None of the funds authorized to be appropriated by the, act may be used to
carry out any research project or study unless such project or study has a direct
and apparent relationship to a specific military function or-operation.

Title II, Section 204 of the Military Procurement Authorization
Act of 1970 contained similar but not identical language :

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

Implication~.-TheDepartment of Defense, which is responsible for
approximately half 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 entirely restrict non-defense
oriented research and development activities in military laboratories."
After Public Law 91-121 was enacted, the Department of Defense

12 GAO Report. Means ror Increasing the Use of Defense Technology for Urgent Public Problams.tp.
23-24.

termi
and!
modi.
termi
ship'!

Tq
cones
is tti
inte':
Defli
Theoi
and!
whic
non~
3 pei

Vi
Man
Act
writ:
Din
197$

VALlI

III!
to ti'
hibit
or st i

tunci
In!

with!
Cord
"in (
fiscal
Com'
prop
that}
siom
the!'i
ideni
pre~

In
fran)
6pe~
Deft
or 0',

of ti
the'

~~~
to 'i
pad

'"onA
coni
chai'
on ~;

1
Rei
otl>
whi



:,; and to authorize all depart
Federal Government which do
iecialized or technical services

State and local govern
ion that these goods and
mary business channels.

:: theDirector of the Bureau
dget] through rules and regula
-s have special competence to
-nt. with and in furtherance of
enterprise system to provide

:",3'" available through ordinary

,',overnment Operations).
mpany S. 698.
,26, introduced (Govern-

r adoption of committee

accompany H.R. 18826.
ruse amended in lieu of

nee report.
rnce report.
w by the President.
1969fPublic Law 91-121

1970/Public Law 91-#1

Iilitarv Procurement Act
.ent of 'Defense, provides:

by fhe act may be used to
project or study has a direct

-uon or operation.

-curement Authorization
til language:

,.) the Department of Defense
i,-'Y research project or study
crary of Defense, a potential

, , which is responsible for
:dget, asserts that it is
ology to meet State and

91-121, later modified
,A the two bills indicates
.relv restrict non-defense
',., military laboratories."
Department of Defense

. "lgy for Urgent Public Problems.tp.

109

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 to have a "potential relation
ship" ,to the defense endeavor.

The general interpretation of the legislation and the discussion
concernmg 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 activities 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 to
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 Ill,
1978, which is included verbatim:

VALIDITY OF PUBLIC LAW {Il-441 SECTION 204.. THE MODIFIED IIMANSFIEL:>
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 "e direct and apparent relationship to a specific' 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
Committee recommended that the provision be included in the bill without change
"in order to provide the same restrictions on research and -development funds far
fiscal year 1971." Senate Report 91-1016 a'ttpp.99-:l00.On the Senate floor, this
Committee amendment to H.R. 17123 was considered as part of an amendment
proposed by Senator McIntyre to add a section expressing the sense of Congress
that funds for the National Science Foundation should be increased. 116 Congres
sional 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 1Ia:, direct and apparent relationship toa
specific military function or operation" to a requirement that the, Secretarycf
Defense determine the existence of lin potential relationship to a military function
or operation." A second change to the section altered, the language so that instead
of the provision applying lito funds authorized to be appropriated by this Act,"
the provision was made applicable to "funds authorized to be appropriated to the
Department of Defense by this or any other Act" (emphasis added). The question
presented is whether this second change, providing for the section to be applicable
to "any other" act, is permanent law applicable to 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 bv 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.

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 Act, queried Senator Stennis as to
whether the- "prohibition.Is prospective onlYland in no way retroactive to up the
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standards required last year in the funding research." Senator 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 "tte application, if any, will be under the
terms laid down by future appropriations acts."

The conferees specifically removed language from this section which would
have limited its application to funds authorized by the Act itself. Language was
added to make the section applicable to "eny other Act." This language was agreed
upon by the conferees after spending"... an awful lot of time determining the
proper course of action... .' (Rep. Rivers, 116 Congressional Record 34152 col.
3) We therefore conclude that section 204 of Public Law 91-441 continues in
force until repealed or amended and its provisions are applicable to all Defense
Department funds used to finance research projects and studies.

~'

January 8, 1971
Description.-The Intergovernmental Personnel Act of 1970 as

developed to strengthen the ability of State and local gove ents
to deal 'with the problems under their jurisdiction. The vat s needs
were expressed in House Report 91-1722 to accompany . 11:

Growth in population and increasing urbanization of the ited States are
greatly extending State and local government responsibik iee. Citizens are
demanding more effective government, better education fo their children, more
and better roads and public transit facilities, clean and ple iful water, unpolluted
air, better police and fire protection, more and better creation facilities, more
and better hospitals, better facilities for the treatment f mental illness, programs
for safeguarding economic security, and many ot services. New and urgent
urban problems have developed.....

These mushrooming demands generally have een beyond the financial capa
bilities of the State and local governments to eet. Accordingly, there has been
a continually increasing need for Federal ai .. ,

The need of State and local governmen for substantial financial assistance is
only one of the main facets of the over I problem of meeting the demands of
our citizens and of making our populati n centers fit places to live. Also critical
is the fact that many of the States a local governments, DOW and in the fore
seeable future, lack the highly qualifi d administrutdve, professional, and technical
personnel in the numbers required 0 plan, innovate, organize, and execute the
wide variety of necessary progra

This legislation created program of grants and training assistance
designed to give State a d local personnel the administrative, pro
fessional, and technical . Is vital to governmental operation. Inter
governmental coopera 'on in grants administration is fostered through
the establishment 0 an Advisory Council on Intergovernmental
Personnel Policy pointed by the President. Not to exceed 15
members, the Co neil acts to advise the President on programs,
problems, and licies concerning public administration, State and
local capacity uilding, training, and intergovernmental assignment
of personnel.

Grants ar made available to State and local jurisdictions for pro
grams to evelop and institute improved personnel administration
methods. tate and local employees may be permitted to participate
in Fed al training programs under the provisions of this law and
funds re designated for nonnational jurisdictions to u•.• train and
edu te ... professional, administrative and technical employees
an officials." Title IV provides for the temporary assignment of
p sonnel from States and localities to the Federal Government and

ice-versa.
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DESTRUCTION ISM

o Protectionism hurts Americans more than
foreigners it is aimed at. President Reagan
call it destructi oni sm. "

o During the past three years, the U.S. has experienced record
trade deficits, yet our unemployment rate has ~allen by about a
third and 10 million more Americans have joined the workforce.

o Europe, on the other hand, is far more protectionist than
the U.S., but has experienced economic stagnation formors than a
decade. Total employment in Western Europe is virtually the same
today as it was 10 years ago; since the labor force grew over the
s.m. period, unemployment has increased.

o Protectionism is occasionaly defended by som~ an national
security grounds~ Today, our national security depends on
maintaining a technological edge over potential adversaries~

Protectionism breeds stagnation and, even in such c.ritical
industries as semico~ductor5, is likely tobs inimical to
national security.

o Protectio~ does not .affect total emplqymeMt. It simply
shifts employment from more efficient industries to less
efficient industries. Net affect lowerproductiv~ty; lower
national "income. .

The Costs of Protectionism

o Protectionism forces a massive transfer of wealth from
ordinary Americans to the special interests. The cost of
protectionism f.alls'most heavily upon low-income Americans,
because of higher prices on basic consumer:goods.

o Import controls to protect 19 industries from foreign
competition cost American consumers a staggering $56 billion in
1984 alone, according to a study published by the Institute for
International Economics, a liberal Washington-based think tank~

The study also foun~=

T?~p.r-indu.try cost ranges from 527 billion to protect the
t.~tl~.~and apparel:industries, down to about $100 million to
in.u~~~e·th. cannsd~tuna industry.

--,.. ,·":·!:ji·~. cost S1 million to save a single job in the steel
ind':'at.ry in l·9841 and $240,000 to save a single job in the orange
JUi.c.'t'ndustry.

~

-2-

~

.---,..J ~

~.~
I:s-s '~,~---

cost of
annuall y for a
federal income

---

o The International Trade Commission estimate$ that 1981-1984
Japanese auto import restraints saved 44,OQO jobs 1'n the U.S.
automobile industry, but cost American consumers
$16 billion. In other words, each job saved in the·U.S~ auto
industry cost Americans about $90,000 per year~

o Economist Michael Munger estimates that the
protectionism today'i,s between $1,500:'and $2,000
family of four --more than most families pay in
tax.

-..
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'0 The cost of protecti'onism falls heavily on the poor.
According to the Federal Reserve Board of New York, protection of
sugar, clothing and automobiles was the equivalent of an income
tax surcharge of 66 percent on a family ear-ning between $7,000
and $9,350 in 1984.

Lessons of History Clear

o 'The 1930 Smoot-Hawley Act raised duties on nearly 900 items,
from champagne and dolls to hand tools and farm products, pushing
America"s tariffs :to their highest levels in the 20th century.

a A total of 59 countries protested to the U.S~ Government
about the danger Smoot-Hawley posed to the world economy, then
reeling from the effects of the 1929 stock market crash~ Over
1000 economists signed a petition urging Congress not to pass
Smoot-Hawley, and ,asking President Herbert Hoover not to sign it~

o In the teeth 'of these protests, the measure passed both
houses of Congress (with the Senate voting for the meaSure on
Friday the 13th, June 1930) and was signed into law.

a Within months of enactment, our key trading partners began
raising their tariffs and establ ishing exchange ccn t.r-c l e ,

U.S~ merchandise imports fell from $4~5 billion
in 1929 to $1.3 billion in 1932, the lowest level since 1908.

o Liberal and conservative 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 European war debt repayment
efforts.

Selected Quotations on Protectionism

Protectionist moves basically profit special interests
expense of the consumer and at the risk of retaliation
Americans their jobs.

at the
costing

Ronald Reagan
Remarks to the International
Forum, U~S. Chamber of Commerce
April 23, 1986

This philosophy of the free market -- the wider economic choice
f?r men and nations -- is as old as freedom itself~ It is not a
partisan philosophy.

John F. Kennedy
Message to Congress on
Foreign Trade Policy
January 25, 1962

., .'

~

......
This is the firstCshareholdersJ meeting
where we can report things have never looked
better.... The Japanese 'have already added
$1000. to their sticker prices and I expect
they" 11 be adding ,$1000 in the nex t; six months.
That awful' advantage we" va been complai n i ng about

-- --
... ,
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is gone and we think it"s a great time to sell
'cars~

Lee r ecccce
New York.Post; May 15~ 1986

Protectionism is no solution to the economic
problems we face. A highly industrialized
country like the United States would suffer
greatly if the doors to international commerce
were closed.

Senator Walter Mandale
Congressional Record
December 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 objective
in trade is to get rid of as much as possible
and get as little as possible in return?

Economist Frank Knight

HOUSE OMNIBUS TRADE BILL - AN INVITATION FOR RETALIATION

o If enacted into law, H.R. 4800, the House Omnibus Trade
bill, would be ~ serious ~tep backward ~or U.S. international
trade policy. Many provisions of the bill would undercut the
President~s recent success in Tokyo in engendering a new round o~

trade-liberalization talks.

o H.R. 4800 would severely damage the U.S. economy~ destroy
American jobs, reduce. our international trade competitiveness~
and embroil us in trade conflicts with Virtually all our major
trading partners.

a The big losers under the House bill:

Consumer's who would pay higher prices on thousands of
products;

Workers in many o~ the most dynamic U.S. industries, who
would ~ind overseas .markets closed to them; and

Farmers would face additional ~inancial hardships.

o As nine members of the President~s Cabinet asked in a joint
letter to the Congress~ "Why shoul d we j eopardi:ze the 1 i vell hood
of the five million Americans whose jobs depend on exports?"

Examples of Unsupportable Provisions of H.R. 4800

~

o The bill would make denial of 11internationally-recognized
worker rights" an unfair practice actionable under 'Section 301.
This standurd would come back to haunt U.S. exporters-- in

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
Germany would be immediately subject to these quotas. This
violates GATT and invites massive trade retaliation against U.Sa
exports, particularly agricultural commodities, aircraft~

chemicals and data proc~ssing equipmenta

--- .-- --

~
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right-to-work states, for 'example. The concept of
."internationally-recognized worker rights" is ambiguous at
best. Congress has never recognized what that means.

o H.R'. 4800 would unilaterally redefine what is an illegal
subsidy, making some subsidies countervailable even if they are
available generally <like irrigation and roads>.. This provision
would invite retaliation against U.S. timber exporters, for •
example~ who receive subsidized electricity.

-2-

o The bill would require mandatory Presidential retaliation in
certain Section 301 cases by an inflexible deadline. Legalism in
place of negotiation is no way to conduct U.S. foreign and trade
policy.

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 approach to
export decontrol that ignores national security.

o The bill would also establish a Council on Industrial
Competitiveness to carry out industrial planning -- a discredited
scheme that would pitons lndustry against another. Americans
don"t want it and don"t need it.

o H.R. 4800 could ad to the budget deficit. Preliminary
analysis indicates that H.R. 4800 would cost taxpayers an
additional $6.~ billion over the next three years.

Building Blocks of a Bipartisan Trade Bill

o There are a nt,lmber oT important changes to U.S. trade law
that would improve America"s ability to compete. Supportable
provisions oT the H.R. 4800 include;

Expanding protection for U.S. intellectual property rights;
and

Providing the President with negotiating authority for a new
round oT mul ti 1ataral ,trade negotiati cma ,

Amending U.S. anti~rust laws to promote competitiveness of
u, S-•.._~:"dl.istrills;

"Establishing a "war chest" to support miNed credit loans to
enable ~.S. exports to compete eTfectively;

o
1 aw',

l?eAdministration supports a number of changes
which~are not presently included in H.R. 4800;

in existing

~

Amending the antidumping and countervailing duty law to
p,rovide a predictable pricing test covering 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.

..... -- ---
.. .
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c. November, 1, 1985: Retaliated against the EC"s failure to
.negotiate a settlement to the long-standing GATT citrus dispute
by imposing duties onEC pasta exports.

o October 16~ 1985: Secured market-opening concessions from
Taiwan on tobacco~ wine and beer; and from Korea on motion
pictures~ in r"esponse to the threat of a 301 case~

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

-2-

Ongoing Trade Initiatives:

o The Reagan Administration has taken the unprecedented step
of initiating four Section 301 unfair trade practice'cases,
concerning:

Brazilian informatics;
Korean lnsuran'ce;
Japanese tobacco; and
Korean intellectual property rights.

o Unless the European Community rescinds its illegal quotas
against U.S. agricultural products and provides compensation for
increased tariffs, the United States will establish equally
restrictive quobas and inarease tariffs on their products
entering our market.

o The President ordered a f'act-finding inquiry to determine
whether the European Community would unfairly penalize American
exports of as much as $125 million work of meat if they implement
their meat inspection programs.

o President Rea.gan has ordered .an investigation of Taiwan 1 s
auto~otive export performance requirements. This is the first
case ever initiated under Section 307 of the Trade and Tariff Act
of 1984.

o For the first time, the United States has self-initiated an
anti-dumping case against Japan on 265K RAMS computer memory
chips.

o The Administration is countering foreign subsidized
agricultural exports by concluding over $400 million work of
sales under the Export Enhancement Program. The Reagan
Administration is also countering foreign subsidized expert
financing by aggressively using existing authori~ies. For
the first time, the Export-Import Bank has extended concessionary
financing to a U.S. firm for a sale in the U.S. market.

International Negotiations and Cooperation

o 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 imbalances and greater stability in
international exchange rates.

--=:"!'

~

o At the Tokyo Economic Summit~ leaders of the seven major
industrialized democracies and representatives of the European
Community endorsed the early launch of'a new round of
multilateral trade necct t e e t co e , tar-gating the September GATT
Ministerial meeting for .decisive progress.

-... -- --
.. --
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~CIENTISTS' MOBILITY, FV 1985

Central and
South America

o
NIH Award Programs:
To the U.S.: International Research Fellows, Schol~rs-in-Residence, Exchanges,

NIH Visiting Program Part,icipants

From the U.S.: Senior International Fellows, Exchanges

Middle
East
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TABLE 1

NATIONAL INSTITUTES OF HEALTH
INTERNATIONAL EXCHANGE PROGRAMS

PROGRAM DISTRIBUTION; FY 1985

Participants

Visiting program 1,403 Foreign

Guest Researcher Program 558 Foreign

Intl. Research Fellowships 100 Foreign

Senior Intl. Fellowships 46 U.S.

Eastern Bloc Hl th, Sci. Exch.20 U.S.
6 Foreign

French, Swedish, Swiss,
German and Iri sh Fell owshi ps 49 U. S.

French CNRS Exchanges 4 U.S.
6 Foreign

Scholars-in-Residence 8 Foreign

Total 2,081 Foreign
119 U.S.

$ Costs

$24,077 ,100

-0-

3,374,000

1,165,000

47,980

1,042,000

110,448

476,697

$30,293,225



TABLE 2

NATIONAL INSTITUTES OF HEALTH
INTERNATIONAL EXCHANGE PROGRAMS

DISTRIBUTION BY GEOGRAPHICAL AREA; FY 1985

Geo9raphical Forei9n Scientists U.S. Scientists
Area to U.S. to Foreign Country Total--

Europe 988 108 1096

East Asia &Pacific 636 8 644

N. Africa/Near East/S. Asia 321 2 323

Latin America &Caribbean 107 1 108

Sub-Saharan Africa 29 29

Total 2,081 . 119 2,200

~:
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TABLE 3

NATIONAL INSTITUTES OF HEALTH
INTERNATIONAL EXCHANGE PROGRAMS

OISTRIBUTION BY COUNTRY; FY 1985

Foreign Scientists U.S. Scientists
Country to U.S. to Foreign Country Total

Japan 397 3 400
Italy 196 2 198
United Kingdom 162 33 195
India· 168 168
France 105 12 117
Israel 104 2 106
China, People's Rep. 92 92
Canada 81 11 92
Germany; Fed. Rep. 83 8 91
Austral ia 52 4 56
All others (65) 641 44 685

Total 2,081 119 2,200
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INTERNATIONAL OPPORTUNITIES FOR UNITED STATES BIOMEDICAL SCIENTISTS

1. NIH Mechani sms

A. NIH Mechanisms to Conduct Research Abroad

1. National Research Service Awards - Postdoctoral and
Senior Fellowships (48)*

2. Research Grants and Contracts

3. Spec ta I Foreign Currency Program**

a. India (58)

b. Israel (20)

c. Poland (9)

d. Yugoslavia (32)

B. Specific Fellowships for Conducting Research Abroad

1.. FIC-Supported

a. Senior International Fellowships (45)

b. NIH-French CNRS Program for Scientific
Collaboration (6)***

2. Foreign-Supported

a. Finland (I)

b. NIH-French CNRS Program for Scientific
Collaboration (6)***

c. France-INSERM (2)

d. Federal Republic of Germany (open)

e. Ireland (1)

f. Israel (4)

g. Norway (1)

*( ) Approximate number of U.S. scientists supported annually
** Grants and travel support for U.S. collaborators and foreign

scientist participants
*** Supported under a bilateral agreement



INTERNATIONAL OPPORTUNITIES - Page 2

h. Sweden (4)

i. Switzerland (4)

j. Ta iwan (open)

C. Health Scientist Exchanges***

1. Hungary (2)

2. Poland (1)

3. Romania (11)

4. Soviet Union (1)

5. Yugoslavia (5)

II. Sources

A. Publications

1. Directory of International Opportunities in Biomedical
and Behavioral Sciences

International Research and Awards Branch
Bldg. 38A, Rm. 613
Fogarty International Center
National Institutes of Health
Bethesda, MD 20892

2. A Selected List of Fellowship O~portunities and Aids to
Advanced Education for U.S. Cit1zens and Foreign
Nationals

The Publications Office
National Science Foundation
1800G Street
Washington, D.C. 20550

8. Organizations/Agencies (not included in publications above)

1. International Cancer Research Technology Transfer
Programwe (ICRETT)
rue du Conseil-General 3
1205 Geneva, Switzerland
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2. Epilepsy Foundation of America
4351 Garden City Drive
Landover, MD 20785

3. Computerized Bulletin Board (being developed)
Contact: Russell Morgan
National Council for International Health, Inc.
Suite 605 '
1101 Connecticut Avenue, N.W.
Washington, D.C. 20036

4. Japanese Government Research Awards for Foreign
Specialists

International Affairs Division
Promotion Bureau
Science and Technology Agency
2-2-1, Kasumigaseki, Chiyoda-ku
Tokyo, Japan

5. International Fellowship Program for Foreign Scientists,
FORMEZ, Training and Studies Center for Southern Italy
Via Salaria 229
00199 Rome, Italy

C. Medical Students' Opportunities

1. "A Student's Guide to International Health"

International Health Task Force
American Medical Students Association
1900 Association Drive
Reston, VA 22091

2. MAP-Readers' Digest International Fellowships
Program

Box 50
Brunswick, GA 31520
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SCIENCE AND TECHNOLOGY POLICY

STATE-oWNED PATENTS SPREADING ABROAD
"-

Tokyo KOGYO ~IJUTSU in Japanese Mar 86 pp 44-48

.[Artic:,le by Mitsuo Suzuki. director of the Japan Industrial Technology
Association]

[Text] Why International Technology Cooperation Is Now Important

With a turnabout from the first oil crisis. the focus of world technology
development trend has been shifting toward lightness. thinness. shortness.
and smallness [micro] from heaViest. thickest. longest. and biggest [macro].
Countries in the world are fiercely competing for the development of high
technologies. amid the great surge of new technologies from the 1970's
toward a peak in the early 2000's. .

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 technology 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 technical 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 achieved 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 international circumstances, the recent
activities concerning technology transfer and popularization of the Japan
Industrial Technology Association (Inc.) (JITA) engaged in activities of
spreading state-owned patents of the Agency of Industrial Scien~e and Tech
nology (AIST) at home and abroad will be outlined (see Figure 1)
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Transfer of"state-owned patents

I ArT [
Exclusive rights

of execution

(Possessor of industrial
ownership rights and expertise)

Holds exclusive rights to
rant all industrial ownership
ights and expertise owned by
.1ST)

...
(

JITA
-,

g
t

, ~

Secrecy contracts Inquiries. royalty nego-
Option contracts tiations. etc•• on option
License contracts and license contracts

I Japanese and overseas enterprise'S I
, , ,

Figure 1. Technical Transfer System of A1ST's State-Dwned Patents

Activities of High Technology Interchange'Missions

JITA has been sending missions to the various European and American countries
annually since 1983 to introduce AIST's state-owned technologies in support of
A1ST and other quarters concerned. The dispatch of the missions is part of
the technology interchange petween Japan and the various European and American
countrie'S. and i'S also in response to criticism that Japan is not providing
technology exports in compari'Sion with the enthusiasm foi·exports of manufac
tured produc~s. Among AIST's state-owned patents, 20 to 30 theme'S. which have
bee~' applied for indu'Stria1 use by Japanese companies or those prospective
technologies are 'Selected annually for overseas 'SUpply upon approval for tech
nical cooperation by the comp,anies involved.

Mis'Sions comprising top technician'S or leader'S concerned in charge of
technical development at such companies visited governmental organizations or
re'Search institute'S of major enterprise'S in the various European and American
countrie'S to ascertain the need'S of such countrie'S (po'Ssibilitie'S such as
technology transfer and joint development). FrOm this 'Side. technical pre
sentation wa'S provided and at the 'Same time relative discussion'S pursued.

Institution'S vi'Sited by year follow:
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. 1983

1984

S~den

West Germany

France

.'

United States

'Canada

(state) STU (Swedish Technology Development Agency)
(private) ASEA Co., Volvo Co.

(private) Dynamite Nobel Co., Siemens Co.

(state) CESTA (Advanced Technology System Development
Center) . .
(private) Toulouse City Chamber of Commerce and
Industry

(state) Raleigh, North Carolina-Research Triangle
Park (research consortium)
(private) SWRI, IITRI, SRI (all nonprofit think tanks)

(provincial) Montreal Urban Community (research
consortium)

1985 Sweden (private)
(private)

IDEON (research consortium)
SKAPA (creative technology exhibit)

Ireland

Britain

France

West Germany

(state) IDA (Irish National Research and Development
Agency)

(state) BTG (British Technology Group, formerly NRDC)
(private) Berkeley Tech Mart '85 -

(state) CESTA
_(private) Rhone 'Poulenc Co.

(private) Bayer Co.

Fortunately, the dispatch of the 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
development, and the conclusion of secrecy contracts.

/

Table 1 shows typical technologies presented by the past three missions. A
few examples among overseas responses to the missions were the request from
Martin Marietta, a major U.S. enterprise", for a supply of several tens of
kilograms of high-performance electromagnetic wave shield materials on a
sample basis. Kuraray Co. and two other companies are now conducting experi
ments for practical application of the materials under the guidance of AIST's
Industrial Products Research Institute. General Motors Corp. (GM), a major
U.S. automaker, Alcan Canada Co. of Canada, Hinkley and ICI of Great Britain,
and many other 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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bonding ~d 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, Banano 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 techn?logy transfer.

,
In addition not only enterprises, but also Britain's BTG (R&D agency) and
France's CE$TA (advanced technology center) are requesting long-term, delib
eratiye 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-scene 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 its essence is improved," is a
Wise statement about data. bases by Tokyo University Professor Hiroshi Inose,
last year's Cultural Merit awardee. In technology transfer, too, a certain
preparatory period is initially required for the exchange of technologies and
related information and establishment of a relationship of mutual trust
between the provider and the receiver of technologies. 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 relations
of trust, the supplier and receiver of technologies must seek terms on con
ditions which will mutually benefit both sides from a long-term point of view.
Under such circumstances, recent trends for the future technologies or in
exploring new areas such as cross-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 on condition that the technologies involved are patented in the
recipient 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 art issue to be resolved in the future.
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Case I
I AIST, National Research Institute Licensing of basic patents I

I
I Basic patents

I Forei2tl COllIllanies I
.

Practical appli~tion 0;
patents jointly with . Case II
national research

Technological transfer I

institutes o Cross license
o Joint R&D
o Joint ventures

I Engineering knowhow o Granting licenses

---i New products Case III Purchasing of new products
for purposes of development
of other technologies

.

New processes Disclosure of new manufac-
turing and processing methods
for high-technololZv nroducts

Figure 2. Technology Transfer of State-Dwned Patents
Abroad

Four Cases of Technological Transfer and Procedures for Transfer

Transfer of state-owned patents has various backgrounds depending on the tech
nologies involved, which is not easy to generalize into one 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 owned 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 receivers of technologies, Case II can be subdivided into four types,
i.e., cross-licensing mutually between companies, joint development by both
companies for furtherance of technologies invoived, establishment of joint
ventures between companies based on mutual agreement and conditions for local
production and sales, and the unilateral supply of all the technologies to .the
other country's enterprise in exchange for payment of certain remunerations.

40

•



• •
•

In Case III-foreign companies purchase products of technologies involved from
the contract-implementing firms of Japan and use such items as a basis to
develop new processes oi: new products. In Case IV foreign companies produce
and process products on a contractual production basis, using high technolo
gies developed from basic patents owned by the AIST. For example, one plan
now under negotiation is the contractual production of special parts by a
foreign enterprise using the "ceramics-metal bonding technolagy."

Table 2. Procedures for Technology Transfer

First stage
Secrecy agreement

Second stage
Option agreement

Third stage
License agreement

Providing secret information and samples necessary
for assessment of technologies involved

Technical information including know-how, etc.,
data regarding economical phase, and samples or
marketable products necessary for feasibility study

All information necessary for practical application
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 providing them.

The second stage is 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 technologies,
as well as providing samples on a commercial basis, etc. Usually in this
stage, information is furnished under an option agreeme~t on the assumption
that technologies involved will be applied for industrial purposes.

The third stage is the execution of technology 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 Future

Japan is 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 wil~ continue to serve as a
bargaining power for Japan.
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However, 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, superior 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 creat~ 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 issues of relations of trust, IllUtual benefit, and p;atent protection have
been proposed. However, these problems in the case of NIC',. and developing
nations are such that environments are yet to be sufficiently regulated. It
is extremely important that .Japan IllUtually cooperate in resolving these prob-
lems for future international cooperation. .

20129/9365
CSo: 4306/3613 END
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'<~._.,".~. iC;.'''' '" trOmpenonaiclillllabillty.~ . .. , . 'llllti!P whIch does JlOli'
By Mr. ME[,{;HER/,;' <. SIil,*,·llllifsllltUieij-hilivll!L~,';!!!llil~' .,'. a,n,y new Federal

S. .""bill eIltItIed tllei·Vol~ l~ ..~ fiit~~ 1Ii!!fllt, ~~l!ll't. iblDa the TrelIaUI'll;'
P1ote~tIonAn of lll8'l"; to· the CorJI,;. stilf.i!li'N'.e.Al~":~·.<; .. ' . ,; W;;-.',~·.:~!.reaemt'l~velof OOVllm'
mlttelt on the JUdlelar1r,·' 4 c!4~~Btov..u.. iltJtj)',; meilt~ t:alt: _ .. '1\ constructive l'Ot6.

__PKoucnOIi .lCf . lIiIQilIa. IDdI•• :IAI\II·'an..,~" whlCb"dqelt'i1~t'ftiiljosea top,downn""
.• Ml':"MELCHER. Mr. PresIdent; MIn, ¢a,.J40Dtana>. NOl'tW Qllket~·. ~'lild\J'lltt'lal' polley. The Fedl!ral.
tod$V I am mtroducfng lectsJaf;lon to N_HUIJlIIhlre; ~ YOl'~'::Ohl6\' Qovetninentn~ednot become a lend,,!,
encourage Statea to srant volunteera O~oma, Pennsrlviurla, Tetlhiue~. ot lut restlrtto every buslnesS which
of tax-exempt; organizations lmmunlt, Utah, V!rIlnla, WasllIncton. am1 WYIl: Ill: advetselY attected by international
fl'ODli penonal•. dill authority for roo- ml!IlI. The~on I limln~ competltfon.·
tiona which they tal<1t In llOO<i faith toda1I would eneouraee the· other SpeclflcaJlY. the legWation I am In
and which are withl!l the scope of States to do 10 by 1988. If thel/fail to troduclnll' wciuld establish a National
their official functions. do lIO, thlll leglsJation would reduce Center In the Commerce Department

Our country depends on volunteers their social service block grants by 1 to serve as a cleartnshouse to monitor
to make things work: Town counclls. percent and redistribute these Federal and assist state and Local govern
libraries. school boards, fire depart- funds to States Which have acted. ments with their lnJtlatlves to sttmu-
menta, hospital boards, SCout troops This bill Is Identical to H.R. 911, In- late productivity. technology. and In-
and little league teams. troduced In the House of Representa- novation.

Yet. volunteers are getting harder to tivea by Congressman JOHN EDWARD The center 00 State and Local Initia-
find. Why? Because volunteers are in- PoRTER of Illinois with some 60 co- ttves on Productivity. Technology. and
creasingly .wary of being exposed to sponsors. Innovation will help all of us to en
lawsuits-that is, being sued by some- This bill. the Volunteer Protection hanee the competitiveness of our
one who is injured. lost their job. or Act. simply protects individual volun- country tn international trade without
somehow damaged.. If they are sued. teers who are acting in good faith and erecting new trade barriers to imports
the board members or other votun- within the scope of their duties as a or Iaunching massive and untried Fed
teers might lose their homes, farms or volunteer. It would not reduce the eral Government programs.
other assets. rights of those who have been harmed This modest proposal wtn help all of

Now this problem ma.y be more one to obtain redress through civil suits. us to learn from the" practical pro-
of perception as there have been sue- Individuals Who have abused their po- grams that State and local govern-
cesstul suits against such volunteers, sitions of trust with volunteer organi- ment agencies are undertaking to
But we need people to keep on vot un- zatlons would still face criminal penal- assist our industries and businesses to
teerlng.llJ!d. Jhlsbl\l:ls a.slmple",ay to. ties and civu suits. ·forwlllful··and -:regatn'. their' compettttve: edge. _,Tt"",.. .C" _c,_,"

"help see that" they are not scared off. wanton misconduct. And the ergunlza- Center's service as a clearinghouse will
The second problem' is that. when tions could still be sued. help the State and local governments

organizations do find volunteers, they But our volunteers-those people to learn from one another about
find themselves forced to pay ever- Who dona.te their time and talents which of their initiatives are the most
higher Insurance premiums-s-even if without compensation to serve our effective and most cost effective and it
they've never been sued; communities-would not have to fear will be valuable to those at the Feder-

Let me give one example. As chair- losing their homes and farms if they al level Who are seeking to develop a
man of the Select Committee on want to help make their communities concensus on how to proceed on thIs
Aging, I am concerned with the net- a better place to live.. critical issue.
work of services being provided older ~ __ We have choices other than doing
Americans. Part of that network is the By Mr, BUMPERS: nothing and doing too much, We need
Volusia County Council on Aging In . 930. A bill to amend the Steven- not ignore the issue, as this edmmis-
Florida. This nonprofit" organization son-Wydler Technology Innovation tration has done. We can pursue a
puchased liability insurance protection Act of 1980 to establish a Center on multifaceted, bottom-up competitive
sO,lf It Is sued. the' insurance .,,111 Stale and Local Initiatives on Produc- ness strategy. We can avoid centranz
cover any costs. In 1986. It paid $695 tivity, Technology. and Innovation. Ing the strategy-making process. We
tara liabll1ty policy, to protect them and for other purposes; to the oom- can be pragmatic, we can avoid ideolo-
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gy, lind we can come together as a One of the best e""mple;; of State goY. They see sntrepreneurs .with an
nation to do what makes sense and technology efforts can be found In Ar- idea who moot obtain CS4>ltal or who
what Is necessary to advance our na- kansas. The Arkansas science and need asststanee In COlllJDeI'eializinc an
tional self-Interest. technolog-y authority playS a leading invention.

We do not have to wait untll there Is role In Arkansas In Identification, de· state and loeal governments know
a consensus at the Federal level about veloprnent, and a.pplication of ad- that under the current adrn..inistration
how we can be helpful In enhancing vanced technologies. It provides fUnd- and with the huge Federal budget
competitiveness. The State and local Ing for basic research and applied re- deficits. !beY cannot wait for Washing
governments are not waiting for the search partnerships with industry, ton to formulate or implement .a com
Federal Government to address the whIch Jndustries In tum are eligible pelitiveness strategy for the eountev.
challenge of competitiveness. They for State research and development They know that their only alternative
know not to expect action from this tax credits. It stimulates a home- is to act on their own, using their own
administration. grown economy through the estabhsh- resources and relYIng on their own

STArE ANDLOCAL GOVERlU(ENT INITIATIllE8 ~ of five business incubators which good Judgment about what role g;ov~
On the issue of coznpetitlveness, provide support; .to new tec~logy· emment can play.

State and local governments are demo ~ b';'Sillesses In Arkansas; It s seed State and Iooa! .g<>vemments are in
onstrating much more creativity than capItal my~stment f~nd .prooldes the much healthlet' fu,,,,,1 sh&Pe than Is
is the Feder.alOj)ve~nt.They are CrltICai Initlal capitaliza.tlOn for these . the ~al.,G().v~ent.Bte.te.aru1".
showin'g thAi'they'understand how se. new ventures, SnPplelOOntJrig the locat gcwemments tHen as a whol<!
rious the competitiveness challenge is work of ASTA is the cente~ fortecb· are'tunning a budllet surp!.us, _
for Aroerica and they are acting boldly nology transfer at the Umversltr ,of contrasts starkly with the aby.mtl1
and pragmatically to bring the public ~~~;, o;hth e 1~rf.:=;e:; deficits we are running at. the Federal
and Private sector together ill a C0r;t- Development Commlsslon, and the tn- l~vel. Bec~use Bf. the u:respoWilble
structlve partnership to meet thls dustrial Services Association at South~ fiscal poliCies of this admimstrat1on, at
challenge. . .... em Arkansas University all of wltich the Federal level we simply do not

The range of these uutlatlve~ 18 too are working with existLng industries in h~V~ the funds to apf1ropz:ate for new
br?ad, the programs are changmg too Arkansas to find ways to Increase pro- inlt~tiVes, or eve~ to provide adequate
QUickly. a~d the Feder~ GoveT?ID~nt ductivity and promote the concept of fundmg for existing pro~ in the
has too lIttle Interest In monrtoring quallty mana,gement areas of education, trade adjustment
these developments for us to have Many States are' establisbinJ pro- assistance•.and export promol.lon. Our
even a complete list, let alone. an un- grams which integrate universities in national economic well·be!D.i Is threat
derstanding, of what Js happening now the search for more productlve proc. ened and we have been left "'1tb insuf·
at the State and local ~overnment esses, new technology. and greater eco- f!Cient resources to make the iavest
level. nomic growth. trntversines no longer ments Whlch are necessary to meet

We do know enough, however. about are the ivory towers that some have this threat.
these initiatives to know that some- thought they should be. "The Higher Most 1Inpartant. State &Dd local fflJv
thmg exerting Is happening at me Educatlon-EconomicDevelopment ernments are rUlding that U1£y can
State and local government level. We Connection: Emer~ Roles for playa consuuctive .re1e 10 6til:nlJlatilli"
know they are expertmenttng with Public Colleges and Unlvers.iUes ID a pro.duct.ivJty, teeJuwlogy, &Dd J.n.nova
new approaches to the responsibtlittes Chani!ng Economy,~ American A&\lo- tion. TheYd!l not bave.& rjgjd~
of government, we koow they are ciatlon of Colleges and Ull1veo;jUes ~ SUlij)lcioo <>f ev.erythltlg faat cw:nell
taking risks. and we know that they and SRI rnternaUonaJ. 198.6. Georgla fromGo~tlIB clGes the llodm.inl5
are challenging the tradltional notions Institute of TechnolDllY the Unlveo;J- tration In WasbinJton. T~'re IWt
about the relat1<>nshlp between the ty of A1ah8Jll.a at Tusc8.loosa, Geora:e concerned a.bout .~ p1IrJty;
pubHe and pnvate sector. C1early, we Mason Unlversity, WChlgIlJ1 State they're Just trying too solve proillems.
need to know more and a national Universlty, and oreson State Unlv~, They .do/J·t tlu:GW &rDUnd slo.PllB
cleaIingh?use 1II the l~cal first step ty have been lead-en; in 111ibJoninlr.In· about "Gov.efllmllllt Bcing tbe ho.!>
in educatmc our""I•es abo't1t what al· novatJve university/private sector Pro- lem," TheY"'" a wcl>.lemaoct they ..
ready Is happening. 8TaIl:IS. Man,y other States are IDvolved to w.Dl1k.

RANGE OF STATE"All,D L.oCA.L UilnATJVES in similar efforts. St.ate .and 1Dcal govenJP1i1!PtJ6 k:no1IiV
The range of Slate and localini.tla.· . 'f1Jf>re are at least 111 St.ateli wbJcb. that it hl.sLm,pUitic.end~c.

uves tll stimulate productMty. teca- are worJ<1nJl on programs to &1islst tive to -.rt that 00wrmI0eDt. "If; the
nology and Jnnovatlo.tl Js braad ""d S1l)aU· a.nd .lnedlum..1zed CDmPJilll.ea In Pl"<>lIIem."~.~ ean
growing. WIth all51l States In.teresred f"Inancin&" export sales. In CalJ!oroJa.. create pr<>lllel.llll Just "" ean a priv:ai;e
In ihe Issue, n""uy _ prO/lfJllBS gpvemment agency w111 g-uarantee.all ~as wbeo ~ ill poo.rl:Y _.~
have J>een launched.&Dd even lIlOre ar.e ~t repl\Yll1ent on Joans w:bll:h We at the Federal level have· llIade
beJrig considered. The a.bs.e.n£e oi Fea. bQ.r.lb a!ve to 'b1lSl1lesses to fl.o.aIJce majOj' mjs~. jQ~~
ew GDverwn.ent Inrere.ot has ch.iI.I. worklna: &aPlt.a.1 or rece1Vab1e.a re1ate4 nooaie~,Bul;IMJllIOIiQtJ>w._-'
!enged State and loeal llDvernments to In e1\jIO$ "States Launch EflDrtJi to~~ JIe,re. t4J ..,.IIIllt'.tbe.o

. MUle vDJd- lIJ1I1..theg.. h~.wQl11lQ .. Mall;e!$"M'lI.1"\rnls>J:l<lJ#!r.~~,. ~.•,b""'wB.,~'__"'·'; _·cc;"",;,,,.
WIth 1ItJ;Iel>i1SltaUl\ti,· . . .tbe ~il.U Stree.t.r~ 1";l>1"1l.l!"'''!.~, 1Wld~~,~; ~ .f.bIltr'7i i"

Ther.e.areW~ w!leJ\> the State. lnT, ..... . . . ..,,,,,;. tI1eJ'l'J.V,~ ~<1!e 4~'
a.nd local llO¥ernment Jt.se1l1s a Ilaft. .u.... ,;,,, . _ Of." ~t;l!I!t:~~;,~.*
ncr' In aevelllpm.a- a. new proth'ctiaa It ahoul4 not be~tbat./it4tle·~;"",,"I:>P'i","Yi}"';i,;ii,,1:';;.;~,,;,,:,:)
prooess. a new teehlwJpg-y 'll' II ....w In· and lQca.l govan,.eptj _ t.aktiw,~." ~'."';\JMIIl'~liIlW _,
veQt1on.SDm.e mau lind loeal goVerD' lead OA the "''-i>''t.ltWeneaJ.~, ..~~.tll~it:IQot""'.",'-';
meats have e:¢abJ!sbln~ W:l~ Sl:.aJ;e1Uld1oca.l~Iwi,..; .......~~Ii:::f:=tllru)<
eJr.Per!mentaJ man u f a r w r\njl 1acjjlt'eB mate1'llolll1l!llgeDtwl:lat-tbe~~ "*'" Poll:'" .. :"'# "~H'1W(
OJ' educaJ;\JJn k1atl.tu.t1l>JlS whJl:ll CL1ll- OOlIIPftoiUv.eJ:leliS~W.tPt .....;.-._~ .lllIulll I!F'''''''''''1,
dWlt ba.s1c or applied resea.rc1l..&>me· ruad mma,pa m tbeh'~;~i &lrlIJe.~~..".~~.;S" hav.. esta.bllihed incubators know Wb&/; bltHe~iW_ .. ,Ilmt· ''·It'JirlI:IjtM b'''T=''~'/
WiIa1ch prDvl4e low'cllrt ph}'lllcaJ sPACe. r.tDDOi a>QlPIlte itt tile ~llDIIl,1QYI!;..... .. ,;PJilGllN(*,.;.~;,
eiA\IJ:llDCIlt. II.D4 tecbpica.l liel'YJee to lXllil"ketplace (If: Wh"A ~ ~lliII,jd;'i nology,an;!f.,."., VllttoD.so.ne-tlfth~·

at.IJ,rt UP 1IuMau",. Theae hiJ~ must re1Qc:aUlltll.f1ra P_llJW'-il'lftlJl UI!Jtiilltli':•.~4"·".,.""
.... oJ. PUt Im_~ to t.1w ~ 1l4~ oI. low" ........~~ ,~"'_'''.'Ill''''.IlIP.''L,>,i'~
statea~f4l~~ 04wenmw.m ClII.1_ llu.lll"_Ut~__lA~; ..:....&!lIIIII,.:fIJI'....-.;1- ..
~.:,::,~'t";~Jt\ls"l"'!:'i'W.."_ ,::, ,e' . tl).~Q'~: 1II&I'~,lI!!II4llIl,MliP.

~.",_,,-L:>~ --}.';'.::-:~:~·~~r~o;g;t;~~;\;~:;':·~ --, -" .~- ,,_.~-



.Sli'I~~~~ m1Ull~i' n_
.~.e:> ....~a"~_.~oi, ~tid well.tb:l!;r'·town: __••_.
~. effllrt'"lIAcl: JleeIlmadi'toJ'~~t richer lIl1d thej)QOr I\!itll...•

='~'~;,8!1d~.W~~beeitiballpenJng:· competitlojr.:Pclor S~s;~Jl
t_~ TI1ll~Natnmal Resource compete by offe!'lnll moresp'

:¢I.lI'jj;f:lIll.o;~. CelIter""'~~~U'&' lllltlollal break1I or otherlncentlvel!..wt .
•$~~•.~t...nei\iri,lf~(Q!'dtS- ClIl1lU alfOtd.toproyldiCOije:

c·.Jte>i" "~ .. ~~~itl<h'resourcestudyb)'COrpOratlodfOl;'entel'll ."- •.__ for'~''''''''''''-'''for _•.~ or I "",~,,,,, ··..k ..'__ .""""",,-, ,........-_ ,,_ ve Oilmen. ".."..,,, __ II1aIIY,~,~
-"the IOIU¥ ...........T ~'m di!v_new Stlites ~t'~~4 ahd'~'
fW >1$:> j,;f. strateCi.•~~- ~,,;, r..f~·_~~~"".,.~~"n~~~~ r- attraCt'" itidUstltY.'are "PaY1nI·-,.tiilt -p:
~Wl<a». SIliUl&I'~ ·~~e.Blqnar~ce'· with .ilI!;~uster "economiei- •. .,.

. ,,~tlI< of TellfJrll""".. 'f dtha~ ..st··'dt· "diFSfii'f . &t1"".-- /h .. _... .j'to ,. 'I\o{dli .' .~;" ...' (, O::.tii'..•,,,, ..}3elt....~,
ti.i~::.. to'= 0i"Bf!- '. "" sti!P$."...•~~~i~~~"'~$!~*mUm;' dU\!~ 'Wi>'" :' .,;~~-=l".:..lI8'i)h "....,

'·;~I~,~tBi'waebilt.' ;,. a " ~ ""',;';>pm
'~~"~"~"'OI'~"'" . . .....'; ._.~...•"'i.~'. c·. ",.... .. lliitil!',: "!'!l:h·• .j::,: ' ..~. "!.''. ~·"·Cii!f!f·· ~.., ,. . ',~ ~ t.1Jt!":

.,~ __..,..,'" !!$arle,; talh1na' a. lIitir:e~~"", ~ rlrtI"
j7;r:t;::~~ijli~t[~~~~~~!n::o~:: =t··=::~~fli'!\fecfuielto;;~~4>. .:'!!'~ i

>.~,ndwltlch are not,. hopefully menU.' ~.~Il)tl~tl~'.an~ ':last ·.;W'iH·pt"'e-v~~ltf, .
we:a!l,OlIIj,avold~p~tedly maklnl the Relliona"... Jr.ConooiiG· De~~ent... eatt'~'tll'SIIlit"thlir'com~ltlon:.to'_e:.mlatai<ea. . . " . Office of Technology AssesSDti!nt. July r .. ttl· '. h' . .' a....
'Wltli, a. elear1nlhoUs~ we are ac- 1984. The report found that the most, moe <;OJlll",1C, ve .approac 5 •.. ~.
knQW~1 that the. Federal Govern- helpful.type of information the clear- proac;~'l!I'YI'lI~h~tJw.ul"te.productIVIty.
ment I.not the only. and Indeed It Is Inghouse could- assemble would be a of tliiil¥.~ltIchlUJ'e'¥!rare 19C8-1o"~ IQ.
not even the major. aCtor In enhancing "project bank" such as that· estab- the area Qr.'Yhlch "stimulate, the ere"
the competitiveness of. our business Iished by the WhIte House Task Force atlolj of n~w. flnns. there and the,
sector. Ther.e are 50 State sovem- on Private l';ector-lnIt1atlves. center maY. help In this respect. to, .
menta, thousands of city and county CO~ON-.AJlOlfGTRESTAris- reduce. tbe, typeo! competition among
governments, thousands. of. unlversl- We all know that Stat~ and local. the Sta~ )1Ihlch has not proven to be
tles, thousands of foundations. thou- communtttes compete among them, constructive. .
sands of nonprofit institutions. and selves to entice f1mis to locate or. relo-' T.o, ensure. t)lat..the center. dpes not
thousands of private corporations cate their plants and headquarters, In. become enbroiled In the Intense como.
which can take the lead, We need aJl this competition. one town maY offer petition among State and local gevern
of them to playa constructive role and tax incentives, it may upgrade the menta, the clearinghouse I propose,
we at the Federal level' need to do aJl local infrastructure or it may lease here Is speclflcally prohiblted from as
that we can to stimulate diverse ap- available land at a below-market rate. slstlng one State or 10caJ government
preaches to the competitiveness chal- Obviously. this type of competition in encouraging .8: private busmess to
lenge, It would be folly and unwise. to has an impact on the economics of the relocate any faclhty from one State or
pursue one single, national, and reder- firms which benefit from these Incen- local. jurisdiction to another or to
ally mandated strategy, tives. Tax breaks, improved tnrrastruc- locate. ~y ~e~ facility in one State or

NEED FOR A CLEARINGHOUSE ture and below-market rate leases will local Jurlsdlction rather than another.
What. my legislation would do is lower the firm's costs and that Im- (Section SA. (i)(1)(CU The Federal

create a center on State and local ini- proves the firm's productivity, Government has no legitimate role to
tiatives on productivity, technology, But. this type of government assist- play in favoring one State over an
and innovation, The center would be ance is more like a government grant other when a private firm is determin
located in the Commerce Department than a bold experiment. It is not dt- ing whether or not to relocate or
and its principle function is to serve as reeted at changing the management where to relocate, The center r-ould
a clearinghouse on the competitive- approach of the firm, the manufactur- never establish a relationship of confi
ness initiatives of State and local gov- ing process, or the employee training dence with State and local gO'o"f:rn
,ernments. regional organizations. un~· at the {inn, It is not directed at slimu· ments if it became a partisan in dis
versity and private sector cooperation. lating the development of new tech: putes among the States.
and joint pUblic-private sector partner- nology or the creativity of the firm's Similarly. the bill wou1d bar the
ships. .. . scientists, It does not encourage basic center from providing any financlal a.s-

The President's Commission on In· or applied research by the firm or in- sistance to su'pport a State and local
dustrial Competitiveness stud led the vestments in new equipment. Arid. as a go\'ernment to stimulate economic de·
efforts of State and local governments result. it should be of much less inter· \"e!opment through the conduct of

-to_ ,·boost.,-corp,pe-ti-tiv€.I'l.ass;·-I-nna,.report - est to: the.-eenti;l-r... . _ ' , "_-. . . -public,works; o!=":th~,r.epair;..OJ: .replac.e.......
to the Commission prepared for the Let me beCIear. The economic de\'el- ment of infrastructure. (Section SA.
Task Force on State and Local lnilia- opment efforts of. State and local gov- (iH1HB),) Again. these activities are
tives by SRI International and t~e ernments are valuable and important. important functions of Government
Chemical Bank. it is recommended They lead to economic growth and in· and pri\"ate businesses need the assist
that "A national resource ,cc:nter creased employment. but in many ance of Government on these inltia
should be established to identify Stat,e cases the result of these efforts is tives~ But. these initiatives a,re rOll:ine
innovations. assess their effectiveness more to shift the growth and employ- functions of government. not bold ex·
and promote action by States and in· ment from one city or town to an- periments of interest to the Federal
dustry." "Innovations in Industrial other. not to stimulate a net increase Government and other State and local
Competitiveness at the State level.''' in the Nation's growth or employment. governments.
report to the President's Commission. These efforts may amount to a zero Similarly. the center is barred from
SRI International, December 198..1, at sum game for the Nation's economy prm"idingdirect financial assistance to
70.. . .., t'\'pn though they provide valuable fund State and local development in i-

This report found, that "Statl's, in-, benefits toindividual businesses, liatives. (Section 5A. (i)( 1)(AU FI.'nct-
dustry. and the Federal Governrlll'nt It is not clear that the competition ing for these initiatives might ',',:eli be
all need better information on which among the States always is healthy or available from other Federal agencies
'of the strategies attempting to pro· [air, It is certainly difficult fqr a rural and the center may perform a ser'..ice

,
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firms to reiocate. When States under- agency or to a third party. whichever
take experiments in government-prj- is most appropriate. The ~eglsl~,tlOn

vate partnerships, they may. do so bars the center from p.rOy~dl~~ ~l,nan.

partly to compete with other States cial ~si~tanc~ for the InI,tlatlve Itself,
which have launched similar pro- but It IS quite approprlare for the
grams. But, this type of competition is center to provide such ass~tance for
healthy; it's precisely the type of com- evaluation because only With proper
petition we want to encourage. evaluation can the cer:t~r" d~termme

Indeed if we find that State and the effectiveness of the Initiative.
local go~ernments can help to sumu- The issue of evaluations 15~ure to be
late productivity of the firms already a sensitive one as well as an Important
located in their area, they may find it one. State and local governments
much less necessary to entice other which are undertaking experimental
firms to choose their town asthe toea- programs have no interest whatever in
tion for a new facility. The center can the Federal Government-which has
help the States find other basis for shown little willingness to undertake
competition than forgoing the collec- any tmuattves on competltlveness-;
tion of taxes or providing special~d criticizing .tbelr,;effortS, .If the.Federal
costly services that are not 'normally Governments chooses to be Inactive on
available. If States have no ways to competitiveness issues, it has no right
compete 'other than ways that may be to make life more difficult for State
shortsighted. they may nonetheless and local governments which are
feel compelled to compete. taking up the slack. This is an issue of

Some argue than the State and local sovereignty as well as tact. But, the
governments need to be saved from center will find that it cannot hope to
themselves in this, compeution. Pro- establish a relationship of trust wit!l
nosals have been CIrculated that the State and local governments if It
States agree among themselves. to simply criticizes their efforts from "on
compete in a more positive, less self- high."
destructive way, Such an agr~ement To ensure that the center does not
might take th~ for~ of a "disarma- trample on the prerogatives. of Sta.te
ment" treaty In WhICh .States agree, and local governments, the bill explic
for example, not to provtde special re- itly provides that the center may not
ductions in property or other taxes ~o evaluate a State or local initiative or
entice firms to locate or reloca~e their disseminate information regarding
facilities in a State. But. until Sla;-te such evaluations unless the Stat.e or
an~ local gover:r:J?lents voIuntanly local government carrying out the Inl
limit the competttion among them- tfative "consents to and cooperates
selves, the best w~ .can do may b~ to with such evaluation." (Section 5A
encourage competttton .on t.he baats of (C}(2).) This limitation will ensure
constructive, partnershiPS In ~n~anc· that when the center does conduct an
lrig productivity, technology and mno- evaluation It will be fUlly informed of
vation. . the nature' and terms of the localiniti-

EVA,LUATING STATE AND LOCAL INITIATIVES ative. It cannot hope to have all the
One area where St~te an~ ioea.l gOY· information it needs If the State and

ernments may need qIrect fI~J!~lal.as- local government Is unwUling to pro
ststance is in evaluatlnz th~ tnittauves vide it. But, it needs more than access
they have undertaken. TYPically. eval- to data. It needs to discuss the Inttta
uation U! the hardest and most under- live with the State and local govern
funded aspect of a program. . ment officials involved to learn from

In some cases. there mas be a reluc- their views and their experience.
tance- to evaluate a pr-ogram tor fear There ts a need for the center to
that it will, be fou~d wanting. I 8B.y fund generic research In now any gov
this knowtns tha.t thli san:e reluctance ernmentat agency can measure the. e~
is common In private businesses, espe- fectiveness of its competitiveness InI
ctally for programs where success and tiatlves The bill I am tntroducing per
failure is not In:€uured. simply by a mits th~ center to. award some grants
reference to profit and J?"", for this purpose. (Section 5A.(P')J

To bot fair. however, I~ 1.&. v~ry hard Whtle the center may fund thls re.
to determine when an mtuanve of II. "search it must .be yery,care!uIJn~OlIl
Government agency has made -thedd· missi.,{,lng su.eh research....".
terence U1 increasing the productiVIty The interest ot the center In assist
of a tirm. Productivity itlieif ill II eon- ing State and local govemmetWl to
cept that is hard to pin down. It is evaluate their initiatives iJl, in Ilan, a
hard to kIww why some tmlll are selfIsh interest. The center Is Just Ill;
more inventive than othert. It Ii hard Interested In the resutts o! these evat
to say. why one SClElntlSt dtscovers II uattons 118 are thOBO Involved In the
new technology and another do... not. initiative. The center III Interested In
There IS controversr abQut how to disseminating lntonnatlQn olftbe most
evaluate a program Just lIS there is In sueeessrut initiatives lItld In !ItsseIllI.
desli'llni a pr~em In the flISt pl.e.ee. natlng tnfornlatlQn on hQW each Inlttll-

In aodition to acrvlllK as II .clearlni- tive cOIllpare, to othel'lllloOcUt p.eed:< as
neuse, therefore. the legIBlat.on I am much datil at It can llSSemt>lc. on the
here Introduclng authoflZe8 the center ImpACt ot th* Plllstam:s.
to provide iranti to help 8tate and ""
local governments evllluate their Inl. "'-QZ"~_""''0",,"
tiativll,i. (Sectwn 6A.(C)(2l.) Th.eIie In mi'I!llI,~fi8Ilt«ll1~=,'
grlln" wu14 ~ i1ven W the" lIlcaI. ea.tedln;thec .Oftlce"of ."

,~

by coinpiling inventories 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.

Finally. the center is barred .frorn
considering- any issued "included in a
specific labor-management agreement
without the consent and cooperation
of all parties to the agreement:' (Sec
tion 5A (i)(1HDU This prohibition has
a similar- intent to those just de
scribed. The center should not serve as
an .!irbitrator of disputes., It should
provide information and monitor de
velopments. Once it becomes a player
in these disputes, it wlll lose credibility
with any partleswtth an adverse eco
nomic or political interest.

STATE INITIATIVES OF NATIONAL INTEREST

The purpose of the clearinghouse is
to focus on State and local init iatives
which provide a benefit to the Nation
as a whole. which stimulate product iv
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 much 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 sitmifi
cant in our effort to enhance the com
petitiveness of the Nation as a whole.

The lessons about productlvity
which are learned by a nrm in one
State or city can be helpful to a firm
in another State or city. One cannot
pick .UD a 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.

Und<lr my legislation. the elearlna
house is directed to toeus its efforts on
thc6e.lnitlatjvll,i.whillhare directed at
enhancing productlvlty, technology
and tnnovatton, It is these Initiatlv,",
whlch are most important to the
Nation as a whole and it is these tnitta
ttves whleh are of greatest value to the
efforts of the other States. There is
sreat value in learning about how
Itrms Increase productivity, how they
develop technoloiY and how they en
hance the Inventiveness ot a firm's
employees.

- caMPi1';lTlON FOR PRODVCTJvtn
What we want to eooou.raie II com

petition amol\ll the St.atei to Increase
the productivity of the fim In their
area, IIOt to COIllP\lte witb other State8
In otteril\ll~ IlIl:entivea to

April 7, 1987
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partnerships" and long,term effo_ It-' ne,.. JOl!&.~ .tlie- economic down
Is not a panacea. It does'hot oYel" tuma,f1iom,J:9(l9 to. 1983 and they con-.
promise. It does not'underest_tii'th';'- tlnueto be· the, \Il&Jor employer of
complexities of the' cha1l~, It'. ac' YOUllgllr and older workers, women
modest proposal but therein' Uesltlt' andve_·
virtue. n will help, It Is constructive, It'; It-Is. quite cleal! that the amall firms
is pragmatic, and It Is something we which thrive on venture capital Invest
can come together to do now while 'we menta make & maJor contribution to
debate grander and more controversIal the economic growth of the country.
proposals. ..: ,e. In on"'~1ldY01;12 firms In which ven-

This blll Is not printed here but will' ture caplta1lsts had Inves~ only $209
be forwarded to members and any In- mllllon· during the 1970 So the firms
terested parties upon request. had colnblned annual sales In 1979 of

__. $6 blllion and had created 130,000
By Mr. BUMPERS: Jobs. "Government-Industry Coopera-

S. 931. A bill to amend the Internal tlon Can Enhance the Venture Capital
Revenue Code of 1986 to provide pref. Process," General Accounting Office,
erential treatment for capital gains on August 1982, appendlx II, page 9.
small business stock held for more CAPITAL NEEDS or SMALL BUSno:sS

than 4 years, and for other .purposes; What these startup ventures and
to the Committee on Finance. other small businesses need most is pa-

INCENTIVES FOR LONG-TERM: INVESTMENTS IN tient capital, capital which is invested
AMERICA for a substantial period of time while

• ~r. BUMPERS. Mr. President. I am the firm grows, innovates. and, pene
introducing a bill to encourage loves- trates or creates new markets. Unfor
tors to make Iong-term investments in tunately. small businesses have dlffi
growth-oriented small business ven- cultv in obtaining sufficient capital be
tures. By encouraging these invest- cause it is much less risky for investors
ments, we encourage investments in to make short-term investments. to
the future prosperity and competitive- seek returns based on next quarter's
ness of America. Indeed. without these profit-and-loss statement. or to rely on
Investments. our Nation's economic a steady stream of dividend income.
strength is sure to decline. The reason why small businesses

The bill I am introducing would pro- have difficulty in obtaining capital is
vide a modest tax incentive to encour- that they may never generate any
a-ge: Investorsto provide long-term-cap- .prcnts. and .dlvtdends.. f{)r.the__ Investor.
ital to growth-oriented. small business- A study of "10 venture c'aPltal-- {uncts"
es. This incentive is available to entre- through 1983 found that roughly 26
preneurs who risk their own capital in percent of the Investments .lost money
establishing these business ventures. and consumed 34 percent of the cap
to outside investors who buy stock ital invested. Another 25 percent of
issued by the entrepreneur, and to em- the investments produced only a
ployees who purchase stock in the return of the ortginal capital after
company under incentive stock options many years of waiting ror a return.
at similar plans. Almost another 40 percent returned

It is crucial to the prosperity of our less than 5 times the original' invest
capit alist economic system that entre- ment and only 5 percent returned
preneura. investors. and employees more than 10 times the original invest
take risks by founding.' investing in, ment. Unpublished study of Horsley.
and working for startup small busi- Keogh & Associates, cited in "Tax
nesses. These startup ventures are the Policy Influence on Venture Capital,"
hope for both economic growth and Burton J. McMurtrey. Technology
competitiveness for our country. How- Venture Investors. 1985.

. 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. Others
would argue 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
ttveness of the private sector. The re
sources of government can help but
the private sector has many times the
resources available to it.

Indeed. in many ways aovernment
cannot affect the. competitiveness of
private business. The competitiveness
of a Jirm·depends·in.large part to the

.f6resight"'bl"its:··thartagerrtent ·and -me
creativity of its technical people.
These are qualities that cannot be leg·
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 "wtucb
draws on the creativity and innovation
of many sectors, public and private.
nonprofit and commercial. education
and training.
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tivity as their counterparts elsewhere.
There is little geographic logic to the

pace of scientific discovery. New break-'
throughs flow quickly and easily through
nationaland political barriers,withendless
and confusingpermutations. Thenext fron
tier in superconductivity could be explored
by a Japanese graduatestudentworking for
a U.S.-fundedlab at a European university.
Thisisa world only science canconjure, a
worldwithout borders.

Whenthe new realities of superconduc
tivity pass from research laboratories to
privateindustryin the next fewyears, there
is little 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 defmiog pre
cisely what their leadership liCtUallyen"
tails, may prove as difficult then as it is
now. The U.S. chemicalgiant DuPont 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 Yarnato City. On
the flip side, Japan has thousandsof grad
uate studentsin U.S. universities, sponsors
millions of dollars' worth of research at
them and puts up still more millions In

A National
Interest

in Global
Markets

Workers from the United States (left
and center) are trained at a compact
disc factory In Kawasaki, Japan.

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 flnns. yet
advances in high technology are Increasingly being made through
cooperative Intematlonal efforts. The United States Is finding a major
challenge In balancing two essential, oft-eonfllctlnglnterests:
seiling U.S. products abroad while maintaining national security.

he first shot in the super
conductor revolution was
firedby twoEuropean sci,
entistsworking for a U.S.
owned multinational fum
in SWitzerland. Some
time, somewhere, some-

one might sort out the tangled genealogy
of that fJISt discovery - and the dozensof
breakthroughs all over the world that have
followed it in thepastfewmonths. Butright
nowit seems pointless. Americans, at the
present moment - at Paul Om's lab
oratories at the University of Houston, at
Wayne StateUniversity inDetroit,at IBM's
research facility near New York - hold
sway in the superconductivity race.

Butin a fewmonths' timethe pendulum
mightwell swingtowardJapan, wheretwo

. special superconductor committees have
already been set up by the government's
Science and Technology Agency. Or per-

~ haps it will swing to Western Europe,
gwhere scientists and engineers have beenas
;: consunied by the promiseof superconauc-

i
a

su -zr-

;;,-,
"0 c,

~h__~ _



;".=.....

~;
''''...""'..,~,.~

~:5,

~~
c_ .~

•""'-~~

~~- ~
_, z

.....~. -. .JiIt" ''''''~'''''- ~
Products of borderless venture capital: First U.S.-made Toyota, under deal with General Motors; ffiM Pavilion in Japan
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venture capital for American high-tech
companies.

New cross-licensing and joint venture
agreements hetween Japanese and US.
firmsare reachedat a dizzying pace. Gen
eral MotorsCOIp. and Toyota MotorCorp.
makecars together in California. Texas In
struments Inc, makesadvancedmicrochips
in Japan. U.S. electronics giant Motorola
Inc. swapped secrets with Toshiha Corp.
late last year.

s more and more high
.tech .firms implement
such strategic alli
ances.v Lermy .Siegel,
editor of Global Elec
tronics newsletter, says,
"competition . . . will

he less between the U.S. and Japan and
· more hetween transpacific corporate alli
ances, each containing oneormore Amer
iean and Japanesefirms." What's the like
liest scenario for superconducting mi-:
crochips? 'Iry a mixture of Silicon Valley
technology, Japanesemanufacturing know-

· how and international venturecapital.
Twenty and 30 years ago it was true that

· if a government made an investment in
researchand development, orin the coun
try's scientific base, it couldhe reasonably
sure of reaping the henefits itself. That is
'no longertrue. But this does not mean that
in today's global environment individual
governments have given up on high-tech
policies. In fact - and this is the paradox
of the internationalization of science and
technology - the demands of the new
worldeconomy havemadethe countriesof
the developed world pursue their national
strategies more aggressively than ever he
fore. Not all of these nationalist strategies
willwork. Somewillsimplybe theproduct
ofreflexive protectionism or of nativistic
feats. But there remain, even in a global
ized economic environment, legitimate

10

areas of individual govemment action.
Finding those, and striking a balance he
tween national interest and international
competitiveness, may wellhe the principal
political challengeof the 1990s.

Whyhas Tokyo steppedin to coordinate
research and commercial activity sur
roundingthe superconductor race?"Weare
working to assure that all this will not be
just a fad," explained Mitsuig Chiba of
Japan's Science and Technology Agency.
"We want it to hea solid, feet-on-the
groundcampaign." Officials in Washington
publicly shy awayfrom advocating so bold
an exercise in government management.
"We have a secretweapon that will over
whelm [the Japanese] Fracess," said Wil
liam Graham, head 0 the White House
Office of Science and Technology Policy.
"Wecall it the free market. It's far hetterto
let industrymake the investment decisions
forprofits and to let government devote its
resources 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 millionearmarkedfor super;
conductorresearchthis year, with much Of
that going to federal labs and Defense De
partment offshoots - such as the Defense
Advanced Research Projects Ageney 
which have always worked closely with
private industry, In the air in Congress is
talk of a specialsuperagency to coordinate
industry activityin certain high-tech areas
and d()l~ out research money. FrankPress,
presidentof the NationalAcademyof Sci
ences, expresses a common nationalistic
sentiment: "Superconductivity has become
the test case of whether the United States
has a technological future. That future de
pends on our ability to commercialize our
scientific discoveries. Ifwelosethisbattie,
it will woundour nationalmorale."

This idea of an affmnativenational pol-

icy - what Harvard economist Rohert
Reich calls "technonationallsm" - does
notalwayssit easilywiththe realitiesof the
modem world economy. Reich says that
many of the measures suggested and im
plementedin the past year in hehalfof U.S.
"competitiveness" actuallyare unworkable
or evenabsordin the lightof the worldwide
diffusion of scienceand technology.

Suggestions have been made in Con
gress, for example, to increase federal re
search and development funding for var
ious scientific and industrialendeavors on
the condition that those resources he lim
ited to U.S. engineers, scientists and com
panies. But what, in the age of the strategic
alliance, is an American company? What
if a U.S. citizen is workingfor a 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. Wouldthey qualify?

It makes Iittie sense to base public
policy on technonationalism, 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 guardour techno
logical breakthroughs, we should learn
how better to make use of breakthroughs
whereverthey occur around the glohe."

He has a .poim, but the fact is that in
many cases the United States has little
choice but to follow technonationalistic
policies. As William Schneider Jr., under
secretary of state fur security assistance,
science and technology, has put it, trade
policies "cannot he divorced from our
broadpoliticalsecurity objectives.... Our
economic policies must support our key
objectives of deterringSovietadventurism,
redressing the militarybalancehetweenthe
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Reich says United States should use breakthroughs "wherever they occur;'

fomia at Berkeley. "At that point reliance the Defense Department ordered restric
onJapanese technology may not be the best tions prompting the withdrawal of 100 pa
idea fur the United States." pers from a similar conference in San Di

The Pentagon does not want a global ego and intimated that more restrictions
economy that puts U.S. interests at the might be forthcoming. The actions caused
mercy of its allies' trading policies. The a surge of outrage among scientists.
Defense Science Board recommended that Today the issue has died down some-
the Reagan administration put up $2 billion what, with the Pentagon apparently re-
over five years to prop up certain key areas specting the desire ofthe scientific commu-
of the U.S. semiconductor industry. The nity that no controls be attached to either
Strategic Defense Initiative, in addition to basic research or research conducted on a
its stated goals, also represents a rnultibil- university campus. But the matter is far
lion-dollar anempt by the Defense Depart- from settled. "DOD is pretty two-headed
ment to develop cutting-edge technologies on this issue;' says Stephen Gould, a proj-
in aerospace and electronics. ect director of the Committee on Scientific

But building up a healthy domestic Freedom and Responsibility at the Arner
high-tech base is not the only concern of ican Association for the Advancement of
the Defense Department. The task force Science in Washington. He points up the
worriednotjust about promoting Ll.S. tech- distinction in the Pentagon between those
nology but also making sure such expertise whose jobs are concerned with national
stayed in the country. Why? Because the security policy and those who are charged
globalization of high technology makes it with advancing scientific and technological
easier for the Soviets to obtain products and programs.
know-bow. And when that happens, the Insiders paint a picture of a Pentagon
report warned, ''The U.S. could lose the that talks tough on research controls but
considerable margin of advantage it holds shies away from implementing regulations
over the U.S.S.R. in this critical area of as aggressively as the language would al
technology - and upon which it relies to low. That may represent a victory for the
offset quantitative military advantages." scientists, but its impermanence leaves ....

Restricting the fiow of American exper- some of them nervous. And in the mean- .
tise overseas, however, is not easy,and after time the gap between rhetoric and reality
6Y, difficult years the Reagan administra- has made jt difficult for the Pentagon to
tion still has not struck a clear balance articulate a position on what many scien-
between national security and technology tists see as the next critical issue: whether,
trade. Take the touchy issue of scientific in the name of national security, it is even
freedom. Not long ago, the Defense De- worth placing restrictions on applied re-
partment seemed to know what it wanted. search. One of the inventors of the atom
If scientists engaged in strategically impor- "" bomb, .Ed~ard Teller, for example, has ar:

!i' tant research or took Defense Department gued that all that is needed to keep. U.S:
~ money, they would have to submit to de- science" ahead of the Eastern bloc is to
~ partment controls. In April 1985 the Soci- control the opportunity of Soviet scientists
~ ety of Photo-Optical Instrumentation Engi- and engineers to work side by side with
c neers received word from the Pentagon that U.S. scientists..Any other method of tech
i -43 of the 219 papers scheduled to be pre- nology transfer - scientific conf~re~ces,
,~ sented at a conference could not be given acadenuc papers -'-- Teller has said, IS of

in open sessions. Three years before that little value to countries playing catch-up.

West and the Warsaw Pact and strengthen
ing the Western Alliance."

The cost of the us. position as the
military leader of the West has always been
aneed tosacrifice economic goals tostrate
gicornational security considerations; Not
surprisingly it is the Pentagon, not protec
tionist businessmen, that has been behind
much of Reich's tecnnonationalism.In Jan
uary the Defense Science Board, a Pen
tagon task force, released a report titled
"Defense Semiconductor Dependency;' a
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
aceess to leading-edge technology.

This wasnotso much of anissue inthe
early 1960s, for example, when the United
States imported only about 5 percent of its
gross national product and exported only
about 9 percent. But in 1984 those figures
were 30 percent and 25 percent respective
ly, and the Pentagon fmds itself dealing
with a world technologymarket 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 capable of carrying on without the
United States;' says Michael Borrus of the
Roundtable on the International Economy,
a research group at the University of Cali-
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Graham: Benefits of a free market
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Perrone's company was stymied in sale of semiconductor technology to China.~ I

More serious is the Reagan administra
tion's attempt to control the export of what
it deems 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 a1Iiance to limit
exports to the Eastern bloc. .

The economic costs of restrictions are
high. In 1985, according to the National
Academy of Sciences, in the name of na
tional 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 on a notion that's completely Out
dated;' says Bill Maxwell, director ofinter
national issues for the Washington-based
Computer and Business Equipment Manu
facturers Association. Ten or 15 years ago..

, forbidding the export of American high
tech meant that foreign .countries did not
get high tech. Today it means they buy it
from someone else.

Export controls are supposed to be lifted
if it can be proved that the technology in
question is readily available elsewhere 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 virtually no impact on the objective
of achieving decontrol." In the past four
years, 20 iechnology areas have been
thoughtto be sufficiently global to be wor
thy of decontrol. Only three have been
dropped from government lists.

This has had a substantial 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
IIlllking the sophisticated equipment used

- '"'-in' manufacturing semiconductors. But,
• 'says economist George Gilder, who is writ
~ ing a bookon the semiconductor industry,
~ "Right at the moment that Nikon and Can
o on entered the market and Asia became the
~ fastest-growing semiconductor area, GCA
5 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 eXJX>I1 control do not
~ doubt the national security justification for
ii the program; they just think that the con
~ trols are administered unwisely. "Iechnol
~ ogymoves veryrapidly," says Lou Perrone,
~ vice president of the California electronics
~ fum Branson-IPC, "and it's difficult for a
~ government the sizeand complexity of ours
g to keep up with it:' Perrone's company
o 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, carne 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 fundamental use
elsewhere 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.

Ultratech Stepper, another California
firm, also made a 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 sophisti
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
Ultratech Stepper still waiting for a license?
"It's not a technological issue anymore; it's
apolitical issue;'says KayMascoli, acom
pany spokesman. She charges that the De- .
fense Department did 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
to be typical, however, is the role played 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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" " "Why! should we buy controlled American chips th~!_

come'with all kinds of strings attached when we can
buy uncontrolled Japanese chips?"

Pentagon's Perle kept rom grip on exports, despite objections from Commerce.

mercial and military technologies, is sup
posedto be administered by the Commerce
Department. Defense is to act in an advi
sory capacity.

RichardN. Perle, who was the assistant
secretary of defense responsible for the
Pentagon's export oontrol policy until he
resigned this spring, denies that the De
fenseDepartmenthasencroachedon Com
merce's authority in this area. He points to
a presidential directive, implemented by
Defense Secretary Caspar W. Weinberger
in 1984, that calls fordefense-related tech
nology to be treated as a "valuable limited
nationalsecurityresource,to behusbanded
and invested in pursuitof nationalsecurity
objectives."

Jurisdictional issues aside, however,
there is littledoubt that the effectof Penta
gon involvement is to make controlsmuch
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 to40 percentreductionin the number
of items on the Pentagon's export control
blacklist,which is currently about the size
of the Los Angeles phone book. 'The
wholelistneedsanoverhaul," Baldrigesaid
in March. "It's very easy to add things to
thatlist, butit's veryhardto takethemoff:'

The Pentagon'sresponseat the titne was
firm. '~loosening at thispointwouldbe
extremelyharmfulto nationalsecurity," ex
plained Stephen D. Bryen, then Perle's

deputy. Perle himselfhas 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 precisionis attained by havinga
list that is sometimes excruciating in its
detail, becauseit enables people who have
to makejW;!gpJents,Q,11)icenses to reference
the precise commodity or technology in
question. . .. The size of the list, which
has frequently beenthe subjectofcriticism,
is not the relevant measure of effective
ness."

DoesthePentagonreallyunderstand 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
facedby "a SupremeCourtjustice 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 ill complainedthat ''the Soviets are
robbing us blind" on high tech, he spoke
for theentireadministration. Theargnment
is simplyoverprocedure, and inmanyways
those problems are being addressed. Pres
identReaganrecentlydirectedthe National

. Security Council to study the entireexport
control system with an eye towardreform.
Reform carne up again in 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 triedto streamlinethe licensingprocess
aswell. Duringhis tenureat Defense,Perle
eliminatedthe backlog of applicationsthat

.had piled up in 1981 and ~fed up equip
ment and support .~~f.

There is no way· around the fact that the
heightened awareness of national security
needs leaves U.S. high technology at a
significantdisadvantage, 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 governsexports to the So
viet bloc; but, perhaps unsurprisingly, lev- .
els of compliancevary widely. The United
States takes longer to process licenses, re
quires more red tape and checks up far
moreclosely than aoyother 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 strings 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 NationalAcad-
emy of Sciencespanel, 52 percentreported
lost sales because of export controls, 26
percent said they had had deals turned
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 sticky, \
wicket in government-industry relations. \
The government directly funds some 775 Iii !

research laboratories across the country,':1;1

employingsome 80.000 people (aboutone-"::
'sixth of the nation's scientists and engi-;'!:
neers) and gobbling up about half of the

'.armual 5123 billion that goes to pure and .
appliedresearch nationwide. These are the
"labs that do research on the Strategic De
fense Initiative, 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
advancedtechnology. But the worktheydo
- publiclyfunded, much of it unclassified

.. and easily accessible- does almostnoth
ing for the country's broader economic
competitiveness. Since the 1950s, oniy 5
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,.' -: ~ays one observer, "The notion that what
government labs do is just all-out wonderful stuff for

industry to cQrnmercialize on is~a pipe dream."

SOl research: A good deal of funding but few commercially exploited patents
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But, one Senate staffer concedes, there is
nowayto guarantee that Yankee know-how
will go to Yankee companies, and the fact
isthat theJapaneseand WestGermans have
historically been far more interested in the
fruits of U.S. government research than
have U.S. companies. ''There's nothing il
legal in what they're, doing," the staffer
says. "They're justmore apgressive. They
appreciate the values of tapplng into these
resources. Whatwe're doingas a Congress
is taking a gamble that by trying to speed
up the transfer of technology we'll benefit
this country. Whether this will work re
mains to be seen:'

A more serious question. however, is
whetherimproved nerworking andcommu
nications is actually the answer to thetech
nology transfer at all. "The notion thatwhat
government labs do is just all-out wonder
ful stuff for industry to commercialize on
is a pipe dream," says Richard Nelson, a
professor of international political econ
omyat ColumbiaUniversity. "Alotoffolks
in Congress havemisconceptions aboutthe
waytechnicalchangeproceeds." Commer
cial labs and federal labs, the argument
goes, do differentkindsofresearchforvery
good reasons: because commercial labs
have tested similarwaters and found them
wanting, or because government research
priorities - especially those having to do
with defense - are so specialized as to
havelittlecommercial use at all. Oneof thO
pioneers of Silicon Valley, Robert Noyce,
founder and now vice chairman of Intel
Corp., has put it bluntly: "There is no work
of interestto cornmercial indu§!:Q;,.gll!llgJlll,
in government Iaboratorie~" .-
---r:r lie is ngfil;-tllen the enormous re
sourcesdevoted to federal research- im
portant as that research is, and however
muchit contributes to the welfare andsecu
rity ofthecountry-e-nevertheless represent
a net drain on the economy's productive
capacity. The efforts of the recent technol
ogytransferbrigadeto bringconsiderations
of the national interest into step with the
demands of the world economy may, ulti
mately, provefruitless. The same is truefor
exportcontrols. It may be possibleto ease
theeconomicburdenthat restricting Soviet
access to Western technology places on
American high technologybut-as long as
U.S. foreigu policy objectives coexistwith
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 modem world
economy is to strike the proper balance.

- Malcolm Gladwell

tions, explanations, caveats and analogies,
all in the new language of competitiveness.
A.T. Brix,presidentofBattelleTechnology
International Exchange,wamedCongress:
"Technology isn't likeCampbell'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 is it then? "Iechnology trans
fer can be more.realistically likened to go
ing into a supermarket andfmdingingredi- '
ents for soup interspersed with detergents,
bakerygoods and pots and pans. In short,
here are some herbs, potatoes and onions;
now make yourown soup."

That culinarychallenge is intended pri
marily for U.S. companies. Indeed, the
1986 law makes it clear that, whenever
possible, domestic industry should be
given preference in licensing agreements.

with private sector needs. Their views
struckanerve: 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; theNational Industrial
Technology Board; the privateTechnology
'Iransfer Society; andtwo directories, the
Guide to Federal 'Iechnology Resources
and the Directory ofFederal Technology
'Iransfer.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-

private industry, strengthening individual
labs' technology transferoffices, formaliz
ing the creation of afederal laboratory
transfer consortium and, mostcritical,pro
viding government inventors with incen
tives - including royalties and patent
rights, which are unheard-of in most cor
poratelaboratories -to makecommercial
use of theirresearch.

The key, word in the new technology
transfer vocabulary is communication. Of
ficials at federal labs around the country
speak ofiheiiripOrtance of networking.
Argonne National Laboratory in Illinois
uses an electronic mail system to relay
information and assistance around the
country. Critics of practices from the old
dayshave citedthe factthatonlythe United
States amongthe world's leading industrial
nations has no centralized government of
fice to .coordinate public sector research
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percent of the government's 28,000 pat
ented 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
lackof coordination between privateindus
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 forcooperative research andde
,velopment efforts between government and
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PART 2

The British Elite in Exodus:
e're Losing Our Captains'

SUM RY: Brain drain, the loss of a nation's elite, is usually a changed over the past 25 years, even as
prob em for developing countries. But in Britain, It is epidemic. technological needs have intensified and
SCie ists there face relative salal)' declines, harsh budget cuts and a the cost of research has skyrocketed. Last
g ment that has; been .Ill-disposed to university research. Public year the government's Science 'and Engi-
fund ng Is rising finally, and scientific special interest and support neering Council, which doles out research
grou are springing up. But Britain's brain drain is not likely to end. money, closed up shop for six months be-

cause it ran out of funds. The horror stories
orne of the best minds in the ly twice as much per capita on civil re- of what budget cuts have done to British
world come from Britain, search and development as Britain; to universities arelegion: libraries thatcannot
and the better they are the France, which coddles its scientific corn- afford scientific journals, laboratories that
faster they come. Over the munity- Great Britainhas been markedly cannot afford to hire technicians, The Uni
past few years, the cream of less concerned about the fate of its intellec- versity of Southampton is so strapped for
the nation's academia, thou- <tual resources. In the long term, that may cash it cannot afford to buy a Macintosh
sands of its top scientists and mean trouble for the country in an in- computer for the dean of its mathematics

engineers, have left to take high-paying creasinglycompetitiveand technologically department. Right now he is ninth on the
jobs in the United States.~-five per- dependent world economy. school's waiting list.
centofthefel!owsoftheR~nc.;ety, the In 1981, the Conservative government Faced with these frustrations, and sal-

..:Qjijted-Kingdom's mostprestigiousscjellti- of Prime Minister Margaret Thatcher cut aries that have fallen 12 percent relative to
~fic organizatio!), work abroad. All of the back governmentfunding for university re- average income since 1980, some of Bri
Roya! Socie!yof¢hemistry1hed)ilsJm- re- search. "I thinkthat that first roundactually tain's best are simply going elsewhere. "I
SE!!"Ch last;Year~nU2J:li1)mL~ientists did us somegood," saysDick Bishop,pres- don't think I've ever seen the morale of
workinginAmerica, "We're losing ilietop ident of BruneI University in London. "It Britishscience so low," says ProfessorJohn
rour or nvemeverjineld," says one profes- made us think more seriously about the Ziman, chairman of the recently created
sor at OxfordUniversity. "We're losing our research that we were doing. But we Science Policy Support Group.
captains." thought things wouldleveloff by 1984,and Those scientists who do not leave face

Thisisfarfromthefrrsttimebraindrain they didn't. It's been a slow squeeze. The a research climate of increasing uncer
has become an international issue. From cuts have begun to hurt." tainty. OxfordProfessor Denis Noble, who
the time of the biblicalexodus to the group The percentage of gross national in- heads Save British Science, a recently
of Jewish scientists and intellectuals (in- corne that Britain spends on research and formed lobby of distinguished scientists
eluding Albert Einstein, Sigmund Freud development has remained virtually un- and Royal Society fellows, says that what
and a youngHenry A. Kissinger)who fled
Nazi Germany in the 1930s, the talented
have always been the first to migrate in
searchofbetteropportunities.But since the
end of World War Il, brain drain has pri
marily beenan issuebetweenthe developed
and the developing worlds, wherever the
differences of economic climate and per

. sonalopportunityhavebeen greatest. In the
industrialized world, the pressure to com
peteintemationally and the push toward
high technologyhavemade countries more
awarethan ever of the importanceof keep
ing the best and the brightest at home.
Brain drain, in the West, is a nonissue.

Except in Britain.
More scientists leave the United King

dom every year than leave the rest of Eu
rope combined, and the brain drainhas
neverbeen worse. The golden age of Brit- .
ish science, between 1950and 1975, when
the Nobel Prizes won for England were ~
legion, is but a memory-.In comparison to ~

the rest of the world - from the United Ii
States, where fostering high-tech research g
and promoting competitiveness is all the ~
rage; to WestGermany, which spends near- Still In Londnn, hospital scientists study. acquired immunodeficiency syndrome.
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Cambridge University researchers and their robot may help keep Britain No.2 in tbe world for patentable developments.

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,
researchers in the United States receive
three times as much money from their sci
ence council as their British counterparts.
"Those that sillyhavetheir own intellectual
resources drained bya continual process of .
keeping their research going. In the U.S.
the top people are far better-off. It's incon
ceivable that the equivalentof a Royal Soci
ety fellow would find himself in the posi
tion of scrambling for money. Yetthat's the
case in England."

Much first-class work is still being
done. The Royal Society recentiy 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 expetimental physics over the past 10
years, it still led everyone outside the
United States in biomedical research and
genetics. And the Thatcher governmenthas
not been been deaf to the pleas of the
scientific.community, In February the gov
ernment agreed to raise academic salaries
24 percent over the next few years. Also,
as part of the Tories' preelection promise 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 SaveBritish Science estimates
that nothing short of a flat-out $180 million
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research increase will ensure that all worthy economist and brain drain expert at the
projects are adequately funded. Indeed, World Bank. "That was the tendency in
even if the govemment has loosened the early brain drain literature. Today we tend
purse strings somewhat, it continues to de- to look at a diaspora model. People keep
fend the original premise behind the their ethnicity. Communication and return
spending freeze of the last six years. to the home country is much easier now.

Thatcher still says that much of univer- Smart developing countries also have been
sity research is wasteful, supporting what facilitating increased participation in their
one of her ministers calls scientific "white own scientific work of people who have
elephants." The government has long ar- settled abroad" Losing scientists does not
gued that scientificprowess is not necessar- necessarily mean losing the fruits of their
ill' related to economic success. In recent work. .-
hearings in the House of Lords, 'Ireasury ~veo so, commercial high tech in the
officials cited thefaet that Britain's postwar "I'developed world, and particularly in the
scientific brilliance coincided with the pe- United States, historically has tended to
riod of the country's greatest economic de- grow in clusters around such prominent
cline. universities as Stanford in California and

By the same token, with science in ap- the Massachusetts Institute of Technology
parent decline, the economic outlook now and Harvard in Cambridge. The proximity .
is rosier thanit has been in years. Economic of scientists and businesspeople seems to
growth is expected to reach 3 percent this count for something in the chemistry of
year,' higher than most industrialized na- entrepreneurship. Nor does it follow from
tions. London's financial markets are the the apparent lack of correlation between
most important in Europe, drawing banks British scientific achievement and eco
and investors from around the world. After nomic success that science should be cut
the lean early years of Thatcher's economic back. "It's a non sequitur;' says Ziman.
program - which saw unemployment trio According to the National Science Founda- -
pIe to 3 million and whole sectors of man- tion in Washington, British science trails
ufacturing, particularly traditional smoke- only the United States in developing pat
stack industries of northern England and entableteehnologies.J'ririsb science i~'t

Scotland, collapse - Britain has ?,ade wasteful; it) wasted..J2~'
nnpresslve strides in developmgnew;mter.~a'I', as GeOrge Walden, munster
nationally competitive. high-tech-eindus- .•responsible for science.jeadily admits, "is
tries. Califomia has Silicon Valley; En- at the tog of the I~e in,J?,ay raises. and
gland has asilicon crown around London. bottom in researcn. ~.....<"" •=-"""""'~ .,.

Does Britain really need a strong, pub- =S-OWhYusesclenee as a scapegoat? "I
licly funded research base? And even if it think that our masury doesn't have any
does, does it matter that that base is moving great sympathy for or understanding of sci

. overseas? "People who migrate from a ence," says Zirnan. "!t's part of the two
country don't necessarily disappear from cultures in this country. There are no scien
view,"points out Jagdish Bhagwati, a trade tists in the 'Ireasury"
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"A top-ranking researcher might enthuse another 30,
If you lose people like that you lose the stimulus that

others get from interacting~with him,"

S.i:

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
prominentBritishacademicsfor SaveBrit
ish'Science because, he says, ..there came
a point when people begao to wonder that
what was wrong was that we didn't have
what people in America have: a political
1Q!>!>y capable of putting politicalpressure
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
aod technology. Scientists areconspicuous
only by their absence on corporate boards
aod in positionsof politicalresponsibility.

Tosome extent this is the fault of scien
tists themselves.

'W" "Bound up in their own self-congratu
'1\ latory elitism aod academic self-irnpor

tance," saysRosHennan, a prominentBrit
ish science writer, "scientists have largely,

, losttouchwith the rest of society." A recent
Royal Society report worrying about the
image of science in Britain prompted the
fonnation of ao ad hoc Committee on the
Public Understaoding of Science, drawing
fromallof Britain'smajorscientific organi
zations. Plannedarea $750,000 investiga
tion into the way science aod technology
are perceived by the public aod a massive
"scientificliteracy"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 aoalysis as "overflattering to the
scientific communityeverywhere" becanse
it refused to address "the convention of
self-eertitude that has been taken up by

. academics."
Ultimately, though, the ball is in the

government's court, aod more support is
nowits statedgoal. For example,Thatcher
has said that she would like to see the
portionof university researchsupportedby
industryrise from its present 2 percent to
somewhere in the vicinity of 30 percent.
But policies may be lagging behind proc
lamations. Corporatedonations to univer
sities are not tax deductible. Nor has the
prime minister chaoged the tax code to
encourageincreasedcommercialresearch:
There are no tax credits for industtial re
searchanddevelopment, whichmost of the
country's competitors allow. Even on the
critical questionof encouraging companies
to exploit new technologies, Thatcher's
policy has been indifferent. Technology
transfer may be a big issue in the United
States, but in the United Kingdom the

INSIGlIT I JUNE29, 1987

'Iechnology Exchaoge Center just we~' component in any product is increasingly
bankrupt. becoming more importaot thao the actual

Brain drain is the price that Britain is maoufacturing process or materials in-
paying for this. One thousaod of its fmest volved. Brains count for more in the high
leave every year, aod although that figure tech age. Last year Texas lnstruments lnc.
is small compared with the 50,OOO-odd . renegotiated all its patent agreements with
new scientists and engineers who join the Japanese electronics manufacturers, rais
work force in that time, it is the qualityof' ing t~e cost of licenses by millions of dol-.....
thoseleaving that counts. '1\ top-ranking" lars:'"More important thao the immediate
'researchermight enthuseaoother 30," says finaocial impact of these settlements,"
one professor, 'And they in tum might en- compaoyPresidentJerry R. Junkins said at
thusea fewhundredof theirstudents. If you the time, "may be the general recognition
lose people like that you lose the stimulus by our industry that intellectual property
that others get from interacting with him," has considerably greater value than has

"We are moving from economies tha been recognized in the past."
basicallydeal withmaterials - iron, steel, Jf he is right, that may meao trouble ror

. coal - to economies driven by informa- Great Britain. "Somehow," says Brunei's
tion, says Carver A. Mead, one of the Bishop, "the excitement seems to be gone
prime movers behind the modem micro- from British science."
chip. For the U.S. scientist,the intellectual - Malcolm Gladwell in London

Edinburgh observatory: Britain slipped internationally In experimental physics.
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taf:~ a lead l1: purr science. Dozen,,5.of corn. plants in fla.ss vials, Dovm the hal.. a rE'-, Naka5" porHJnv~n eCOflOm). Japar. also has 11 1
p<inl~, ~rorr, electroni~ Fian~ te, Steel. searcher is deveJopinE a computer rnodel one 5 Pet ProJect been unoer p.ressure from tts tradmg :
m:".tn- Ie' foOC companie!.. arE' stakin" 01 hUJ?arl ,thinkinI;. 2 last be expects Will Th~n there is Mr. N~kasonf·~ pel pro} panners,partlcuJarly!.?eU.S., tostlmll'
rr,;:\18n~ 01 oolla:r:; tfl .se', up b?Sic.res~arJ, take oecaoes, Soon they and 8{1 others ~ilJ ect. the Human Frontien: SClellce Pro- late Its economy In oroer 10 encOu;afE'
lete TIlt !'elVernment, toc. h~ pHched In T?OVf' 10 ::. mow .seven bllllon'yen 115() mil' gram.. The pJ~ is to brinr .\oremer the the purc;hase of imports and narrow its
v."'!-:r. s-n'y,;" pro""<:.1T1S to en~oura<T~ basIC JlOn) lab tn E qUle: suburb far from HltaeJti world S sCientists to unlod: the secrets 01 lrade surplus.
re:'f("r-cl.. . ~ ... co' headquane~_The lab ooesn't lake orde~ biology-to determine how organisms con' J?pan's trading partners also have

tromprodUc.:pJ<illflers: ies€arche~chDO.!if vert energy inlo motiOT!. for example, or been_pushing for greater access tc the
then V"'71 ti't':!me!:.. "Wt wan: to valuf: thE' the mE'c:hanisms behind such mental fum:· country's ·markets. Yesterria)', British
ind,YiotJa) res<;:;;.rc.rJer's personality 10 Jel Uons as creath-it)', memory and recognl- ChanceJl(Jr of the Exchequer Nigel Law·
him b= creative, ,. s.a~ Mr_ Manwama.. tlon. MITI officials have spent the past· son said "saLisfaC10T)' progress has been
• Untl: noy:, JapaJ1 'dismisseC basic re- year prnerlng international support for made"' jn talks wj[n Japan on trade in
search 25 Lo0risky and too expensive. For the program, which, b.yan early MITI estj. financial services.
every promisIng scienUfic discovery, thou· mat~, \\iJJ cOS! onetrlllior: ven. "ver '20 Mr. I.;w.sor.said c. revie.w of the Lalks
sands mort don'! make It out of the lab. years. -_. ,-_,~:-:.: ~,_ ..•" .J_ . in Japan shortly ·'15 lJke)y to lead to the
:flU', Western industrialists sa~' Japar, has .Japan is indebled to the West. says Mr. outcome we wish:' namel!, that three
come too far or. bo~werl scienc.e. "Japan Nakasone. "We now Deed 10 repa\' !.he fa· British investment banks \\-illgain memo
isn't perfomiing- Its lair share of the basic, vor:' • ~rship on th", To).:yo Stod: Exchange.
scienUfjc research whjch adds lO the Bu! Japanese companies still must tap Formal notice of the dedsion 10 ..dInit
world's Slore of knawledft,"' says William thf Wesl lor research talen~. SomE. like thosE' firms IS expecled by the end of
C. Norris. ·chairman-emeritus or Control Ohlsuka Pnannaceulic:aJ Co.• have opened the year, and the fjnTlS should became
Dat-<! Corp. research Institutes in the U.S. Others ~iYe memben; wtlen thf excha.:'geexpands in
Research Risks huge fT2.nt.s to U.s, universities 10 tap into 1985.

H
I' ,.1.,' Ur '\ '.. "N. their J"P..search. . 'Officials of tilt major industrialized
:.aUl S ..... , S' anJ\ama oiiP-e€S. ow; G -' n~tio" T !:"e'~' - .~

wf'rf rich. and we hav~e to take the respen' .sm.J othen: import "''::Slem-educatl'd ":, m ,V,l J m ,.". ~ .econ-:Jml. sum·
srbillty or being rich:'- he says. -"'Tha! sm:ntISts. A law P?-s!OeO las! year Jet£ ~ov· I ffih tha, bt-flDS Mon...a). I
means not simpl)' making products bUl I
contribvtinr to science. Wehave 10take on
the risks of IDvestinr in J"P...sea.rch ·1hat nas
unce:1.ain results:'

That mood has been gtO"ll-inf since the
eariy 19805, when creativity became 8
catchword amont Japanese opInion lead'
ers. NEe Cory. has set up a: basic'research
lab 'Where newly hired scientiSts study,


