change. Mission-oriented R &D, still
central to progress toward our national
goals, must be comprehensively re-
thought in order to restore the public
confidence necessary for adequate sup-
port of science and technology.
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terms, the Americans seem alarmed
that the hot breath of foreign compe-
tition is already on their necks.

Perhaps the highest ranking govern-
ment official to feel the foreigners
closing in has been Secretary of Com-
merce Maurice H. Stans, who told the
Joint Economic Committee on 17 Feb-
ruary that “the trend of our trade bal-
ance is of great concern.” The thrust
of Stans’s testimony was that the United
States has relied on exports of “tech-
nology-intensive” manufactured prod-
ucts to provide a favorable balance of
trade, but in recent years our exports
of these products have not been suffi-
cient to make up for rising deficits in
other goods. Moreover, according to
Stans, our imports of “technology-in-
tensive” products have been increasing
more than twice as fast as our exports
of these products. “Our technological
superiority is slipping,” he warned.

Simijlar concerns have been ex-
pressed by a number of leaders in the
scientific and engineering communities.
Patrick E. Haggerty, board chairman
of Texas Instruments, Inc., told a con-
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gressional committee last August that
“even in technology-intensive products,
and after our tremendous national ex-
penditures for research -and -develop-
ment, our lead over our industrial
competitors and customers in the in-
dustrialized world is narrowing rap-
idly.” Myron Tribus, former assistant
secretary of commerce for science and
technology and now a senior vice-
president with Xerox Corp., warned in
a speech last December that “we are
not as inventive, compared to the rest
of the developed world, as the myths
would have us believe.” And even
William D. McElroy, director of the
National Science Foundation, an agency
concerned primarily with basic re-
search, told a recent science writers’
seminar: “We’re concerned now that
this country’s going to get behind in
the technological developments.”

Greater Challenge than Sputnik?

Alarm over these trends seems to
emanate from at least three major in-
stitutions on the Washington scene.
One is the National Academy of Engi-
neering, which devoted its fall meeting
last October to a symposium on tech-
nology and international trade. The
reason for choosing this topic, accord-
ing to symposium chairman John R.
Pierce, a research executive at Bell
Labs, was that “Today we are facing a
technological challenge far more impor-
tant to us and far more difficult to
meet than the challenge of Sputnik.”
As described by various speakers at
the meeting, technology affects interna-
tional trade through two channels: (i)
new machines and new processes can
lower the cost of producing traditional
goods, thus improving the competitive-
ness of these goods in world markets;
and (ii) wholly new products, such as
jet aircraft and computers, can domi-
nate the international market when
first introduced because they are far
better products than are available
elsewhere.

A second concerned group is the
President’s Science Advisory Commit-
tee (PSAC), which has a panel, chaired
by Texas Instruments’ Haggerty, look-
ing into the impact of science and tech-
nology on economic matters. The
Haggerty panel seems to boast one of
the most elite memberships of any
PSAC committee. It includes two for-
mer presidential science advisers, Lee
A. DuBridge and Donald F. Hornig; the
current president of the National Acad-
emy of Sciences, Philip H. Handler,
and his immediate predecessor, Fred-
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erick Seitz; such high-powered indus-
trial research executives as Arthur M.
Bueche, vice president of General Elec-
tric, and Michael Ference IJr., vice
president of Ford; and a slew of
other scientists, industrialists, and econ-
omists. The panel has not yet issued a
report, but Haggerty’s expression of
concern to the congressional commit-
tee last August presumably reflects the
thrust of the group’s thinking. So, too,
presumably, does a comment made by
another ‘panel member, William D.
Carey, former assistant director of the
Budget Bureau. “There are grounds to
be deeply concerned about the intensity
and diversity of what this country is
doing in the field of technology,” Carey
warned at a science writers’ seminar
last month. “And if you want to pur-
sue this just look at the balance of
trade data for the last several years.
. . . I think that if this country sits
still and lets some of its most capable
and sophisticated and organized and
managed technological industry fall
apart through disuse—as is happening
—it’s going to be maybe ten years
and a lot of suffering to put it back
together.”

The third concerned institution, and
in some ways the most influential, is
the Department of Commerce. The De-
partment’s position seems to be based
largely on an analysis of world trade
prepared by Michael T. Boretsky, a
50-year-old senior policy analyst who
has specialized in such matters as the
technology gap, and the relative techno-
logical strengths of the United States
and the Soviet Union. Boretsky’s views
—which are by no means widely ac-

cepted among professional economists—

seem to pop up everywhere in the dis-
cussion of international technological
problems. Boretsky was the chief doom-
sayer on the Academy of Engineering
program last fall. He sits on the pres-
tigious PSAC panel—indeed, his work
formed the basis for panel chairman
Haggerty’s congressional testimony. And
his analysis provided the framework for
Secretary Stans’s recent testimony, as
well as for much of Tribus’s speech of
last December. It is probably not fair
to say that Boretsky is personally re-
sponsible for the crescendo of alarm.
But it is fair to say that many of those
who have publicly expressed concern
over America’s technological leadership
have leaned heavily on Boretsky to pro-
vide them with the ammunition to
prove their point. Thus a closer look
at Boretsky’s thesis seems warranted.
One of the most detailed expositions

of Boretsky’s views is contained in a
paper prepared for publication in a
forthcoming symposium volume ema-
nating from last fall’s meeting of the
National Academy of Engineering. In
that paper, and in his talk at the sym-
posium, Boretsky analyzes what has
been happening during the 1950’s and
1960’s to U.S. trade in four categories
of exports. He also analyzes trade be-
tween the United States and four re-
gions of the world. Though the picture
varies from commodity group to com-
modity group and from region to re-
gion, he says, “the overall picture is
that of a long-term and drastic deterio-
ration of the U.S. position.”

The gist of the situation, according
to Boretsky, is that the United States
has for years experienced trade defi-
cits in two of his categories—namely,
raw materials (because of the insatiable
appetite of American industry) and
manufactured products that are not
technology intensive (a function largely
of comparative price levels). The pic-
ture in a third category—agriculture—
“is not quite clear, but hardly promis-
ing,” Boretsky says, while the situation
in the fourth category—technology-
intensive manufactured products—is
“rapidly deteriorating.”

Reasons for Concern

The focus of Boretsky’s concern is
this fourth category of technology-in-
tensive manufactured products, which
includes chemicals; electrical machinery
and apparatus, including electronics;
nonelectrical machinery; all types of
transportation  equipment, including
aircraft and automobiles; and scientific
and professional instruments and con-
trols. (Technology-intensive products

 were defined on the basis of an indus-

try’s scientific and engineering man-
power, R & D expenditures, and rela-
tive skill level of workers.) Boretsky
notes that this commodity group is the
“most voluminous” in our export trade
and is “the only one that has consist-
ently vyielded surpluses that have
covered the deficits in trade with other
commodity groups as well as the deficits
arising from other U.S. financial trans-
actions with foreign countries.” He
notes that the trade balance in these
products improved until the mid-1960’s
when it leveled off at about $9 billion
and has remained in the $9 to 10 billion
range ever since.

Boretsky finds this leveling off a
cause for concern, for he believes the
overall figures mask a rather disturbing
trend. American imports of technology-
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intensive products have grown almost
2.5 times as fast as American exports
of these products over the past two
decades, Boretsky says, but this dis-
parity of growth rates has not been
particularly noticeable since the im-
ports were growing from a rather small
base. Nevertheless, the aggregate dollar
value of imports reached 55 percent
that of exports in 1969 and, if the
growth rates continue as they have in
the past, our traditional surplus in
technology-intensive goods will soon
begin to decline. Within the category
of technology-intensive goods, the
United States is still doing well in the
most sophisticated products, such as
computers, Boretsky told Science, but
this “upper limit of sophistication is
growing tinier and tinier.”

In analyzing trade patterns between
the United States and various regions
of the world, Boretsky concludes that
we have suffered a “rapidly deteriorat-
ing trade position with practically all
the developed world, and a dramatic
deterioration with Japan and Canada.”
With Japan, in fact, the United States
has had a trade deficit in technology-
intensive products since 1965, largely
due to deficits in electrical and elec-
tronic devices, scientific instruments
and controls, and automobiles.

The upshot of all these trends, ac-
cording to Boretsky, is that our overall
commercial trade balance (excluding
grants, aid, and other noncommercial
transactions) made a 180 degree turn
in just 6 years—from a surplus of $1.7
billion in 1962 to a deficit of $1.3 bil-
lion in 1968—the first such deficit in
93 years. In 1969 the commercial
balance improved but remained some
$600 million in the red, and in 1970
it improved even more dramatically,
almost certainly producing a net com-
mercial surplus., But Boretsky argues
that the “apparent” improvement in
1970 is “a mere illusion”—“an aberra-
tion rather than a reversal of the
long-term trends.”

What factors have caused the de-
terioration in the U.S. trade position?
Boretsky argues that the “most impor-
tant cause” has been “U.S. industry’s
gradual loss of industrial and techno-
logical superiority (or narrowing of the
‘gap’).” Contributing factors have in-
cluded the “weak international price
competitiveness of U.S. industry” and
“the inadequate endowment with na-
tural resources in the United States
relative to the economy’s needs.”

Boretsky finds no evidence that the
United States is falling behind tech-
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nologically in any kind of absolute
sense, Indeed, he explicitly states that
there is “no evidence whatever” that
the level of technological and industrial
capabilities in competing countries
“has surpassed those of the United
States in any important product line.”
But Boretsky does conclude that West-
ern Europe’s, Japan’s, and Canada’s
industrial and technological capabilities
(a term which refers to the “quality”
of know-how as well as its scope) are
growing at rates faster than the United
States’. This faster growth rate has
caused a narrowing of the gap, he says.
~ Thus the outlook, in Boretsky’s eyes,
is not very encouraging—indeed, it
gives cause for “very serious concern.”
But it should be noted that many dis-
tinguished economists—some with cre-
dentials more impressive than Boret-
sky’s—would disagree with his analysis.
“It’'s too simpleminded,” one top
government economist told Science.
“We had a big inflation that adversely

affected international trade, and there’s
been a real slowdown in productivity
in the American economy in the last
couple of years. As far as I know we're
still exporting high-technology products
like aircraft. It’s with the old genera-
tion electronics stuff, where we’re no
longer pushing the state of the art, that
the Japanese are making inroads.”
Another top economist—a recognized
authority on international trade—
muttered that the scientists and engi-
neers who have been spreading gloom
are “out of their depth” when they try
to analyze causal factors behind inter-
national trade patterns.

Perhaps the most pointed criticism
of Boretsky’s view has been offered by
Richard N. Cooper, professor of
economics at Yale University and
former deputy assistant secretary of
state for international monetary af-
fairs. Cooper appeared on the same
panel as Boretsky at the National Acad-
emy of Engineering meeting, and he
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NOAA to Try Rescue Rainmaking

Because of the urgent requests of farmers in southern Florida who
are facing disastrous crop losses due to a severe drought, scientists from
the Environmental Meteorology Laboratory of the National Oceano-
graphic and Atmospheric Agency (NOAA) are going to attempt a large-
scale program of cloud seeding during April and May.

The scientists still view their rainmaking technique as experimental
and would prefer to do further research before widespread applications
are made. But the farmers, like terminal cancer patients, are desperate
and eager to try even experimental remedies, and the scientists find it
hard to turn a deaf ear to this plea for emergency aid. Nonetheless the
scientists are uncomfortable in their role—an unaccustomed one for
meteorologists—and they are worried about being cast as miracle work-
ers who may not be able to deliver.

Scientists at the NOAA laboratory, which is headed by Joanne Simp-
son, have been working for some time toward the eventual goal of find-
ing a reliable technique for increasing rainfall by seeding clouds with
silver iodide. The current program came about when officials from the
central and southern water control districts in Florida, who were aware
of the research work, approached NOAA scientists about the possibility
of attempting a rescue effort. Eventually the state of Florida formally
requested federal aid, and the federal government agreed to support a
program to at least attempt to mitigate the drought in southern Florida.
According to the understanding that was reached, the federal govern-
ment will provide planes and the silver iodide seeding materials under
the direction of the NOAA scientists, while the state will instrument the
target sites with rain gauges so that rainfall information can be collected
and will also provide public relations liaison between the farmers and
the scientists.—ALLEN L. HAMMOND

argued that Boretsky’s figures were “a
bit misleading” because they spanned
periods of time in which the economy
was acting in different ways under dif-
ferent pressures. Cooper’s own con-
tention was that, in the period between
1955 and 1965, U.S. exports of re-
search-intensive products did not suf-
fer more than did other U.S. exports.
Thus he suggested it is unlikely that
our trade performance can be explained
as due to “a loss of technological lead.”
Cooper suggested instead such factors
as a rise in U.S. export prices and the
formation of European trading blocs,
which retained duties on U.S. goods.
In the period since 1965, Cooper
said, inflationary pressures associated
with the Vietnam war have been “the
major factor by a long margin” in our
deteriorating trade posture. “Excep-
tionally strong pressures of demand in
the United States, resulting largely
from expenditures associated with the
war in Viet Nam, resulted in unprece-
dented increases in imports from other
industrial countries, including imports
of research-intensive goods,” he said.
Thus, where Boretsky assigns inflation
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a secondary role, Cooper gives it the
primary role in recent years. -

Moreover, Cooper does not seem
greatly worried by the fact that
European and Japanese firms are
showing greater capacity to innovate
and to diffuse new techniques. “While
the United States should be alert to
the possibilities that its own innovative
capacity could diminish, it should not
lament the growing innovative capacity
abroad,” he said. “There is a great
deal of scope for commercial diversity,
and specialization is mutually beneficial
even—or perhaps especially—in inven-
tion.”

Another analysis that conflicts with
Boretsky’s has been offered recently by
Robert Solomon, an adviser to the Fed-
eral Reserve Board and director of the
Fed’s division of international finance.
Solomon, like Cooper, argues that ex-
cess demand and rising prices caused
by Vietnam war expenditures caused
our balance of payments problems in
the late 1960%. Studies done at the
Fed, he said, “show that if the United
States had avoided inflation while keep-
ing the economy on a full employment

growth path in 1965-69, our trade
balance would not have deteriorated.
The relevance of that finding is that
the reduction in our trade surplus was
not inflicted upon us; we lost it our-
selves by tolerating inflation.” Unlike
the doomsayers, Solomon expresses “a
fair degree of optimism regarding the
future of the U.S. trade balance.”

Still other analyses call into question
some of the assumptions of those who
are worried about trade deficits. A re-
cent paper by Lawrence B. Krause, an
international trade expert at the Brook-
ings Institution, for example, suggests
that substantial trade deficits in coming
years may not be a bad thing, for they
will almost certainly be offset by even
more substantial income from Amer-
ican investments abroad. “It is not hard
to visualize the United States in
equilibrium even with a trade deficit
quite large by world standards,”
Krause says. (Boretsky’s analysis deals
solely with merchandise trade, not with
foreign investments). Another recent
paper by Lester C. Thurow, professor
of management and economics at
M.LT., published in the March 1971
issue of Technology Review, questions
whether increased expenditures for
R & D—a pet recommendation of
many of those who seek to improve
our international standing in advanced
technologies—necessarily produce tech-
nical advance. “While it may seem
almost axiomatic that more research
and development activities should lead
to more technical progress,” Thurow
writes, “it is difficult to postulate this
axiom on the basis of American his-
tory since 1940. More research ex-
penditures do not seem to lead to more
technical progress.”

Thus, there does not seem to be
much agreement as to whether we are
in danger of losing our vaunted tech-
nological superiority, or as to whether
technological factors have played much
of a role in recent trade problems.
Some economists interviewed by Science
felt that the technologists are getting
alarmed over economic trends they
don’t understand. But some technolo-
gists retort that the economists pay too
little attention to technology. As Myron
Tribus observed: “Recently I took time
out to study what economists do about
technology in their —mathematical

" models of national economies. To my

amazement I found that technological
indices play no real role. . . . I am
quite concerned over the power wielded
by economists in determining national
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strategies while those who understand
technology are in such a peripheral
status.”

Part of the problem seems to be
that economists have had great dif-
ficulty in finding a compatible and
efficient way to handle the technolog-
ical factor. As a result, writes Ray-
mond Vernon, professor of interna-
tional trade and investment at Harvard
University, economists “have been
slow to incorporate that [technological]
variable explicitly in the main body of
trade theory.”

One of the few economists who
seems to have looked closely at

Boretsky’s data is Richard Nelson, pro-
fessor of economics at Yale, who has
done pioneering work in the economics
of research and technology and who
sits on Haggerty’s PSAC panel. “I'm
basically with Boretsky,” Nelson told
Science. “I think the argument is al-
most unassailable.” Nelson said he
agrees that an erosion of U.S.  tech-
nological leadership is the key factor
behind trade balance problems, but he
seems somewhat less worried about the
situation than is Boretsky. “Boretsky
waves his arms and screams too much,”
Nelson said. “I'm quite worried about

. his alarmist tone. It may force us to

Food and Drug Administration:
Is Protecting Lives the Priority?

In January officials of the Food and
Drug Administration (FDA) knew that
the use of bottled intravenous feeding
solutions’ manufactured by Abbott
Laboratories had somehow led to an
outbreak of blood poisoning and sev-
eral deaths. Yet they took no action.
In early March, the FDA found out
that a large percentage of the Abbott
solutions were contaminated with the
infectious bacteria responsible for the
blood poisoning. Yet they did not ban
the products. They only recommended
that certain precautions be taken when
the solutions were given to patients.
Not until 22 March did FDA recom-
mend that hospitals stop using the Ab-
bott products. And then only after con-
sumer-advocate Ralph Nader appeared

on national television denouncing the

agency for its failure to act.

The intravenous (I.V.) solutions
(mostly combinations of dextrose and
salts in water) are used in virtually
every hospital to feed nutrients to
critically ill patients. Until the ban
Abbott Laboratories supplied 45 per-
cent of the 250,000 bottles of LV.
solutions administered daily to patients
in the United States.

The magnitude of the epidemic
brought on by the Abbott products is
unknown. The federal Center for Dis-
ease Control in Atlanta (CDC) care-

fully documented 150 cases of blood"

poisoning including nine deaths in only
2 APRIL 1971

eight hospitals. But over 8000 hospitals
were using the Abbott products at the
time the contamination was discovered.
A spokesman for CDC told Science,
“We have no way of knowing the full
extent of the problem, but you can
extrapolate a guess.”

A decision by FDA officials to ban
any product involves complex consid-
eration, many of them subjective. And
from the vantage point of hindsight,
the FDA can make an easy target for
critics. Nevertheless, the case of the
Abbott’s 1.V. solutions involved enough
irregularities and a sufficient number of
deaths to warrant close scrutiny.
Whether or not anyone acted incor-
rectly, the incident is likely to result
in congressional hearings and another
round of criticism of the FDA.

Included among the irregularities is
a curious history of violations involv-
ing Abbott’s LV. solutions, none of
them resulting in prosecution by the
FDA. In 1969, FDA inspectors found
hairline cracks in some bottles of the
Abbott solutions, which resulted in con-
tamination. Abbott agreed to recall the
damaged bottles and improve its manu-
facturing techniques. In 1964, FDA
first cited Abbott several times for mis-
labeling its I.V. solutions, then, later in
the year, because two lots were dis-
covered to be moldy, and finally be-
cause the caps on the bottles were
shown to leak.

do silly things.” Nevertheless, Nelson
credits Boretsky (who is not widely
known in the economics community)
with making “a major contribution”
by pulling together and analyzing data
that no one else seems to have studied.
Nelson said that while a handful of
economists have, for the past decade
or so, been studying the impact of
technology on international trade, their
work is still only trickling into the
main line literature. “I don’t feel my
confreres realize how important it
[technology] is,” Nelson says. “It’s
very important.”

—PHiLiP M. BOFFEY

The House Intergovernmental Rela-
tions Subcommittee, while investiga-
ting the 1964 series of violations, dis-
covered that high FDA officials in
Washington had suddenly ordered an
end to the investigation of Abbott Lab-
oratories. During an inspection of Ab-
bott’s plant in North Chicago, two FDA
field inspectors received a phone call
from their superior ordering them to
“get out of the plant by noon.” The
investigation was thus precipitously
concluded. And no satisfactory ex-
planation has been offered.

The death of a 28-year-old woman
on 5 July 1970 at the Medical College
of Virginia in Richmond called the
first attention to the current problem.
Although hospitalized for hepatitis, the
woman died from blood poisoning (sep-
ticemia). And the same rare bacteria
found in her blood were growing in
her bedside I.V. feeding bottle. Richard
J. Duma of the college’s department of
internal medicine, while investigating
the death, found that two other patients
had recently contracted blood poison-
ing from the same organism. Duma and
two colleagues, John F. Warner and
Harry P. Dalton, then sampled all of
the LV. units in use in the hospital.
Thirty-five percent of the solution bot-
tles were contaminated with the same
organism. The hospital’s entire supply
was manufactured by Abbott. “I had
a lot of trouble getting people to
believe that so many of the bottles
were contaminated,” recalled Duma.

Despite the extent of the problem,
unopened bottles of the L.V. solutions
showed no signs of contamination. “We
concluded that-the source of the con-
tamination was at the bottle cap,” said
Duma. “But we were unable to tell
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