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INTRODUCTION |

C N AMERICA
~ COMPETE?

ITS OPTIONS ARE A SURGE IN PRODUCTIVITY—OR A LASTING DECLINE

just it for age and sex, and see if you can relate. There

are millions like him, and his story says a lot about what

is happening to the U.$. and why its economy is so troubled.
When he started working in the 1960s, our worker’s income
was climbing more than 4% a year. After inflation, his hourly
wages rose close to 2% a year. Real raises came easily, be-
cause the economy was booming and productivity gains were
consistently strong. The U.S. was virtually unchallenged as
industrial leader. Americans could make anything, and be-
cause their products were the best, they could sell whatev-
er they made, both at home and abroad.

Ta.ke this statistical portralt of 3 45-year-old worker, ad-

couldn't lower his sights, so he started borrowing. He now
owns a house, a big Japanese color TV and VCR, an American
car, and a Korean personal computer—all bought on credit. He
is making ends meet, but cnly because his wife went back to
work two years ago. Her income covers the children's orth-
odontist bills and family entertainment, but it falls short of
what they’ll need to send the kids to college. He feels as
though he’s on a treadmill. One of these days, he keeps
saying, he and his family have got to tighten their belts.

the past two decades. The nation ig in a growth crisis, the

But somewhere around 1978, the gravy train was
derafled—and it has never really gotten back on
track. It may have been a combination of things:
Vietnam; the OPEC price shock, the inflation spiral. U. 8.
producers met flerce competition from foreign industries

that churned out high-quality goods
made by low-wage workers. And,
the experts now say, the great wave
of innovation that began after
World War II peaked.

Whatever the causes, productivity
sagged. The U.S. economy grew
more slowly. OQur typical worker’s
raises soared to 7%, but it was all

- | inflation. ‘In real terms he took a

pay cut, By the end of 1986 his real
wages were back to their 1969 level.
Another funny thing happened in

the - 19T0s~Perhaps-it - was™-what-| -~

economists call ‘‘money illusion,”
but our worker kept spending as if
he were still getting the kind of real
raises that he won in the 1960s. His
thinking was “buy now,; before the
price goes up again’” With a little
luck, he figured, his next raise

| would keep the credit-card bills and

the mortgage covered. .

But the real raises didu’t get any
better in the 1980s.
heard horror stories about declining
U. 8. productivity and competitive-
ness, givebacks, and widespread
layoffs in manufacturing. But he

Our worker |-

This, in microeosm, is what has happened to the U. 8. over

IIITROQIIC’I‘!OH
Our competmve dropis real]y a growth crisis. It must be
fought throughout the economy—stamM in the factory

STANDARD OF LIViNG

For most workers, reat wages have declined since 1972
—threatening the American dream  Page 48

PRODUCTIVITY

Inexperienced workers, aging plants, and the switch to
services have the U.5. trailing its rivals Page 54

MANUFACTURING

them into viable products. What's wrong? Page 56

THE WORKPLACE )
Flexible manufacturing will require flexible attitudes—
from both mapagement and labor  Page61

FOREIGN ALLIANCES

In joining hands across the sea, American companies

- must be careful not to give technology away  Page62

PERSPECTIVE
Must the £1.5. repeat the mistakes that led to Britain's in-
duxln'ﬂ decline? Not necessarily Page 64

CONCLUSION

The panful. but essential, steps that América must take
to regmn its competitive edge  Page 68

W S-industry-stilt has greatideas——it-justisn’t- turmng-——==|-

kind that sneaks up on people so that it takes months or
even years before they know what's hit them. Long-
term growth has slowed to a crawl, and without a
rapidly growing economic pie, Amerlca, just isn’t the
same. Both personal and national agendas that were
once unquestioned suddenly seem too expensive, For indi-

viduals, that might mean a delay in
buying a home or even getting mar-
ried. For the nation, the list includes’
the programs that burgeoned in the
1960s and 1970s to care for the poor
and the elderly, the projection of
T. 8. power overseas, and the
pushes for safer workplaces and a
cleaner environment. Whlch do we
give up?

The 1. 8. has not stopped grow-
ing. But the decades of breakneck
expansion after World War IT condi-

from their economy, and the slow-
down has opened a huge chasm be-
tween expectations and reality. In
the 1950s and 1960s, real gross na-
tional product rose by 4% or more in
11 years, and that 4% came to be
considered the norm. Real GNP
growth averaged 3.8% in the 1960s
{chart, page 46), and the nation
spent right up to its income. When
growth slid to 2.8% in the 1970s,
that barely fazed Americans. They
simply made up the difference by
borrowing—at first from each other
and then, increasingly, from over-

SPECIAL REPORT

BUSINESS WEEK/ASRIL 20, 1987 48

-~ tioned ~Americans: to--expeet- move- <=

JAVIER ROMERC




GHARTS BY ROGER GORMAN

seas. Since 1980 growth has averaged only 2.4%, Spending has
grown 20 much faster, especially for imports, that by 1986 the
U. 8. was consuming almost $150 billion more 4 year than it
produced (chart, page 478" -

As a result, the ratio of-personal debt to income is now 30%
above normal for this stage of an expansion, according to
economist John H. Makin ef the American Enterprise Insti-

| tute, and the national debt exceeds $2 trillion. Even more

worrisome, the U, 8. has. become a debtor nation on a seale
undreamed: of by any developing country. U.S. debt to for-
eigners could exceed $750 billion: by 1990 even if the trade
deficit starts to shrink this year. And, says Makin, “all this
debt reflects America’s failed expectations for growth.”

One way or another, if slow growth is not reversed, Ameri-
cans will become ‘poorer and their standard of living will sink.
By some -measures it’s already happening (page 48). Burton
Zwick and Susan Lakatos of Kidder, Peabody & Co. figure

1 that the U. 8. must fork over 1% of GNP.a year to foreigners

for the next five years just to service this debt. In effect, says

_casters think that a turnaround in the trade defieit will boost

growth rate of 3% to 4%. That's what we should be aiming
for.” But some economists are skeptieal: “It’s whistling in the
dark 1o think we can grow our way out of this,” says Krug-
man. “Raiging real growth is a very long-term proposition.”
When it comes to growth, many economists start to sc':_und
like old-time Calvinists discussing predestination. The sinning
economy may outrun its destiny for a while—and many fore-

growth to 3% or so this year. But no amount of good acts in
the near term will gnarantee a lasting improvement. Economic
growth is simply the sum of the growth rates of the labor
force and productivity. Unless the U. 8. eases its restrictions
on immigration, which it may have to do by the end of this
century, lahor-foree growth is a given, and it's settling down
near 1.5% a year. Productivity growth seems to be stuck
around 1%. Add these numbers, says Charles F. Stone of the
Urban Institute, and “that upper limit of 2.6% doesn’t change.”

But is 2.5% growth really predestined? Not if the U.S.
starts to compete again. That would require a strong, sus-

Paul R. Krugman of Massachusetts In-
stitute of Technology, “the U.S. will
have to give back all of the standard-of-
living increases we've borrowed from
foreigners.” :

To put this another way, servicing for-
eign debt will consume about one per-
centage point a year of U. 8. production.
If output grows only by 2.5%, Americans
will be left with just a 1.5% gain for
themselves. To make up the difference,
they will have to consume less.

This is the inexorabie arithmetic of the
balance-of-payments account. Ultimately
foreigners will want to be paid back,
chiefly in goods. To meet this demand
U. 8. manufacturing must revive and re-
build its share of world trade. Services
are simply too small a part of U. 8. ex-
ports to push the trade balance into sur-
plus. If U. 8. producers can't compete on
quality and productivity (page 54), the
_currency markets will keep knocking the
dollar down until American wares are
cheap enough to market overseas. The
resultant inflation would reduce real
wages and profits further. If foreigners
sharply curtail their lending, interest

tained surge in productivity—and there
are no quick fixes, Americans would
have to work harder and manage smart-
er, especially in manufacturing. Service
indugtries would have to figure out why
‘their productivity is still feeble after two
decades of computerization. Washington
must realign its economic policies to fos-
ter saving and investment instead of
runaway constmption. And, most impor-
tant, U. 8. business and labor need the

ing world economy where the newest
technology and trillions of dollars flow
across borders almost at the speed of
light.

Wateh out for ‘“flexibility.” It may
soon be a hotter buzzword than “eom-
petitiveness” is today. In a sense, many
:| of the acfions taken by business and

Washington since the early 1970s can
now be seen as ad hoc attempts to
achieve economic flexibility and position
U. S, industry to respond to foreign com-
petition. Whether each made sense is ar-
guzble, but all were driven by the need
to keep American companies in the
game. Here are some of the recent

rates would then soar, and the next stop
would be recession,

RUNAWAY DRAIN. Obvmusly, trade is a critical element of U.s.
growth, although economics textbooks never made much fuss

~|-aboiit it tntil recently; corisidering" it-a niarginal part-of totak-

produetion. Today, exports and imports together amount to
24% of real GNP, compared ‘with 16% in 1970. The 1986 trade
defieit, $170 billion, equaled 4% of GNP—roughly the excess of
U. 8. consumption over production. '

Of course, foreign creditors don’t have to take U. S. goods in
payment: They can buy America instead. With the dollar de-
clining, U. 8. assets, both real estate and corporate, become a
bargain, and the cash-rich Japanese and other foreigners al-
ready are seizing the chance to invest here. Foreign invest-
ment should spur U. 8. cutput and save American jobs. But
the nation still could lose, since a growing portion of U.S.
income must wind up overseas.

Is there any alternative? Yes: Grow faster. Says Nobel

- laureate Lawrence R. Klein of the University of Pennsylvania:

“If we got our priorities reoriented, the U. 8. could achieve a

entire products overseas. It may maximize profits in the short

moves in this direction:

& Deregulation was aimed at freeing business from excesswe
government intervention. It's working. -

# Product diversification strove at keeping up with swift

B The development of the service-oriented “hollow corpora-
tion” (BW—Mar. 3, 1986) is a strategy to escape high U.S.
wages and rigid work rcles by buying most components and

run, but it can cost companies and the ccmntry the ability to
manufacture and innovate.

W Corporate restructuring—the razzle-dazzle game of merg-
ers, acquisitions, and leveraged buyouts—has attacked the
hierarchical rigidity of some old-line, mass-production compa-
nies that resisted change."Many needed shaking up, but it is
not clear whether the benefits have been worth the carnage.
# The rise of high-tech entrepreneurs recalls the freewheeling,
frontier-breaking style of the 19th century (page 64). Overall,
it has been worth every dollar of venture capital spent.

flexibility to operate in a rapidly chang- |

Each of these approaches has its positive side. But collec-
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tively they miss the mark, To the extent that such strategies
have relied on reducing real . S. wages, eliminating or down-
grading jobs, and simply propping up short-term profits, they
defeat. the major purpose of.competitiveness: to be able to sell
a country’s wares at prices that give its investors a fair return
and its population a rising standard of living.

The burden rests largely on U. 8. industry. John Zysman, a
political scientist at the University, of California at Berkeley,
warns that companies that “become expert at making or mar-
keting cheap-labor goods will lose their technological edge.
sooner or Jater and wind up making nothing but low-value-
added goods.” Adds Stephen S. Cohen, co-author with Zysman
of the' forthcoming Manwufacturing Motters: The Myth of the
Post-Industrial Economy: “The U. 8. and its companies must
keep their mastery over manufacturing. You can't control
what you can't produce.”

HARD cHoices. Cohen and Zysman argue that in a world of
open mavrkets, rapid technology transfer, and ever-shortening
preduct life cycles, full competitiveness requires a lot more

government to maintain a steady policy environment, and busi-
ness isn't used to trusting in either. “The overvaluation of the
dollar came just when people had to make fundamental
changes,” says Piore. "It created vast uncertainty about
whether business could still build or maintain mass markets fIt
caused a loss of confidence and direction.” .

The Reagan Administration’s reversal on tax pohey has
added to business uncertainty. Although last year’s Tax Re-
form Act ultimately should make allocation of capital more
efficient, indusiries that have lost the investment tax credit
and other breaks argue that they've also lost an incentive to
manufacture in the U. 8.

But if capital spending is critical to productivity, it’s only
part of the story. To foster growth, capital must be deployed
efficiently, and that 15 up to management. In the Reagan era,
notes economist Everett M. Ehrlich of the Congressional Bud-
get Office, “we've achieved price stability, shaken down the
tax laws, stabilized regulation, and driven down unit labor
costs. Yet the economy has been unable to fire a second

flexibility than shuffling financial assets
or moving jobs, production, and technol-
0ogy overseas can achieve (page 56).
Companies and their stockholders must
choose between playing the short-term
maximization game and making money
by investing for growth and apprecia-
tion. Industry must step up its tentative
moves toward programmable automa-
tion and flexible manufacturing. sys-
tems, techniques that emphasize shorter
production runs and response times over
economies of scale.

Specifically, flexible manufacturing
would let manufacturers customize one
product line or shift quickly from prod-
uct to produet with virtually the same
equipment, If it works, it should permit
makers of specialized high-value prod-
ucts to mateh the cost-efficiency of mass
production. It departs sharply from con-
ventional commodity production and as-
sembly-line techniques that permit little
variability in the produet.

Skepties argue that a major move to-
ward flexible manufacturing would twrn
the U. 8. into a “boutique economy,” too
{ragmented to be efficient. Proponents

stage.” Ehrlich attributes much of the
economy’s sluggishness to the huge bud-
get deficit, but beyond that, “it comes
down to management.”
WASTED BOUNTY. To make capital work
well, business also needs an educated,
skilled work force that cares about what
it’s producing. This will become clearer
to managers as new preduction technol-
ogies are introduced. Getting the kind of
labor force needed to make flexible auto-
mation work will require management
and unions to abandon the old adversari-
al attitudes and strive for cooperation
{page 61). i unions resist such change,
they will guarantee a continuing loss of
jobs and production to foréigners. Manu-
facturers, for their part, can flee the
U. 8. or make their domestic operations
pay better by investing more in training
and encouraging worker participation.
Finally, there is the litile item that
shows up at the end of every econo-
mist’s productivity equation: technologi-
eal progress. It is the hardest component
of growth to measure, yet no one doubts
that, it often is the most powerful. The
U. 8. has never wanted for inventiveness

reply that flexible production'is enabling

West Germany and Italy to overtake the U.S. in productmty

and capture increasing market shares in guch products as
ma.chine tools and textiies

tlmes -hitter debates in U. S compames where many execu-
tives see it as too radical a departure. Economist Michael J.
Piore, who has been studying manufacturing organization in
the U, S. and abroad as part of a “Management in the 1990s”
project at MIT, notes that “every major American company is
examining or even trying new approaches to manufacturing.
_And labor is working on this, t00.”

But while many companies are willing to make some big
changes, says Piore, “they still want to go only partway. They
think they can simply apply the techniques of flexible special-
ization to mass productlon

It is not surprising that many U, S. executives are reluctant
to risk a full commitment to flexible manufacturing. The in-
vestment is costly, and mistakes can be disastrous. What's

ARG and creativity, yet it has managed in
recent years to squander this bounty.
For a while in the 1970s, U. S. business scaled back research

-and development spending just as it was becoming most criti-
-t..¢al for-meeting foreign competition (page 59). Both federaland |
private spending on basie research became skimpy. For want |~

of capital, inventors and high-tech startups seld their richest
ideas to foreigners hefore they could flourish as innovative
new industries in the U. 3. Manufacturers repeatedly failed to |
move from the R&D stage to full production. Strategic alliances
between 1. S. and foreign producers often wound up with the
American producers giving their technology away (page 62).
Such miscues put the U. 8. behind in fiber optics, for example,
and kept it out of VCRs entirely. -

Getting more Ameéricans-to realize that it pays to make
things in the U. 8. is the heart-of the competitiveness issue,
This is no small order. But the task can start with 2 hard look
at the sources:of U.8S. growth its prospects, and the cost of
letting it languish,

By Norman Jonas.in New York

more; Success requires cooperation with labor and reliance on
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THE srnnmnn OF LIVING IS SLIPPING

Adjusted for inflation, paychecks are declining for many peOple

Is the American
. dream about to end?

. since the Depression,
‘millions of Ameri-
cans face the grow-

they will not be able
to live as well ag their parents. Caught
in a vise between slowing productivity
and flerce competition from low-wage
foreign producers, many workers are be-
ing forced to accept. pay cuts to save
their jobs. Manufacturing continues to
decline as a source of high-paying jobs,
while services boom. But the service
- jobs offer mobility only to a well-educat-
ed top tier of the work force.

- Other workers who might have gone
into- the same plant that employed their
fathers. find those jobs disappearing.
And they may lack the education and
gkills needed on Wall Street or Route
128. Corporate restructuring, too, is driv-
ing hoards of middle managers and

For the first time -

ing: likelihood that

white-collar workers onto unemployment
lines or into lower-paying.jobs.
‘What’s happening is painfully simple:

The U.S. standard of living, long the

envy of the rest of the world, has hit the
wall. In fact, there is overwhelming evi-
dence it's already slipping for many peo-
ple and may drop even more unless the
U. 8. can reverse its productivity decline
of the last 15 years or so. Says former
Labor Dept. Under Secretary Maleolm
R. Lovell Jr., who now teaches at
George Washington University: “The
standard of living hasn't been going any-
where for a decade” For nonsupervi-
sory workers—some four-fifths of the
work force—wages adjusted for infla-

tion have fallen since their peak in 1972. -

THE SWEAT FACTOR. If cooling off the
growth of wageg is the only current way
to keep the U.8. competitive—at least
until business can make itself more effi-
cient in other ways—what's so bad
about it? After all, says Richard 8. Be-
lous, an economist at the Conference

further erogion of worker loyalty

Board, “we still have a tremendously
stable society, and the proletariat isn't
about to storm Bloomingdale’s.”

Right, but Belous raises some more
serious 1ssues: “If we don't start grow-
ing again, a dropping standard of living
will bring more inequality and could cut
off some of the traditional roads to ad-
vancement.” That could shake the na-
tion’s governability, he adds, by “mak-
ing it barder for politicians to form
broad, lasting coalitions.” For business,
it could mean a resurgence of unioniza-
tion, even among professionals, and a

The standard of living iz a difficult
concept to define, much less measure. To
see how the average person has fared,
some economists take the real gross do-
mestic product—the total output of
goods and services in. the country—and
divide it by the population. That yard-
stick shows that GNP per person in-
creased at a brisk annual pace of 2.6% a
year from 1960 to 1970. But since then

AVERAGE
HOURLY
EARMINGS IN
1977 DOLLARS®
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the rate has fallen to a 1.6% annual rate
{chart). Other economists prefer to look
at what has happened o the income of
the typieal household. And that tells 2
more dismal story. In 1973, median
household income, after adjusting for
the effects of inflation, was actually al-
most 8% higher than it was in 1985.

The stagnation in income is even more
disturbing because more people than
ever are working to produce that same
income. What economists call the sweat
factor has risen. The number of people
employed has jumped from 40% of the
pogulatmn ini1970 to 46% today, as the
bab¥ boom has swelled the number of
working-age people and more women
have gone to work. The overall labor
force has. grown by nearly 28% since
1973, to more than 115 million, and two-
thirds of the 33 million new workers are
women, who now account for 44% of all
employees. Since hourly wages in real
terms have fallen 8.7% since 1973, it is
these added workers who have helped
families keep their heads above water,
'NO HOMEYMOON. Look at what would
have happened to living standards if
men had remained the sole breadwin-
ners, According to a study last year by
the Joint Economic Committee of Con-
gress, a 30-year-old male earned—in
1986 dollars—an average of $25,253 in
1973. Ten years later, the average 30-
year-old man earned only $18,763 after
adjustment for inflation—one-fourth
less. “Clearly, if only the father worked
in an average young two-parent family
in the 1980s, there would be a drastic
decline in family income as compared to
1973, states the Committee’s report.
Even with more wives working, the re-
port finds that the average income of
two-parent families fell by 8.1% from
1973 to 1984. The decline would have
been three times as large if more moth-
ers had not gone to work.

The conclusion is unsettling: Many
American families now must put two
people to work to mateh the living stan-
dard that one person could have provid-
ed in previous decades. Some economists
argue that many women are working
not out. of necessity but because they

| should make their families better off.
Instead, the average family is working
harder just to stand still. *Today, you
need two people working to make what
is considered a middleclass standard of
living,” says Frank Levy of the Universi-
ty of Maryland,

To keep spending as their income
falls, U.8. families have gone deeper
and deeper into debt. Consumer install-
ment debt rose from 13% of personal
income in 1973 to more than 16% last
year. And that doesn’t include all the
home-equity loans that are being used to
buy cars and other products.

Slow economic growth has had its
most dramatic effect on those born dur-
ing the baby boem. Many baby boomers

have delayed marriage, in part because

of the sexual revolution but also because
of the decline in their ability to earn a
decent living. The data show that in-
stead of getting married at 22, as their
fathers did 30 year ago, men on average
today hold off until they’re 26. Women

whose mothers married at about 20, now-

wait until they're 23. When they do mar-
ry, these young couples put off having

children. And the number they choose to

_has dropped from 24 children per 1,000
‘women-in 1960 to 15 per 1,000 today,

‘settle for less in other ways. Many live

"14% less on furniture in 1981 than a

have is down as well:. The birth rate

The baby boomers also have had to

in smaller houses than those of their
parents: Less than half of new housing
units today are single-family detached
units, compared with more than 60% as
late as the 1970s. They also get by with
fewsr necessities, The typical family
headed by someone aged 25 to 34 spent

similar family did in 1973, according to a

| want-to.-Nonetheless, their extra-income -}

To plck up-;'\ an, extr 30
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Joint Economic Committee study. They
spent 15% less on personal care, 38% less
on charity, and only $47.more a year on
food outside the home, despite the fact
that the woman most -likely worked.
“The young middle class has experi-
enced a dramatic decline in-its ability to
pursue the conventional American
dream: a home, financial security, and
education for their children,” says Rich-

ard C. Michel, an economist at the Urban

Institute and an author of the study.
The stagnant economy has hit those at
the bottom of the heap hardest. Families
without two earners have suffered the
most, especially those headed by women.
Single women now head 16% of all
households vs. 12% in 1973, With a medi-
an income of 313,660 a year, many of
these households are below the poverty
line, Indeed, they have been a big reason
why the overall poverty rolls have

HOPE THINGS: L
WILL BE EASIER IN THE mun:'

‘deficit: spending.’. Without the,

figure his

hig: _n - Bell, the

out once a

 the downpayment'

they Iaughmgiy lament their- T e .
_STAYING HOME. Last year Judy added

: :r-"‘by workm _paradxcally a8:
' Th

ouTﬁeave them ™

“tras. In contras

- lot of sweepstakes

00::to--the- family's .income

ways go. toward bill§7=*F: hope things
will be eas1er in the futare,” says Judy. .
“T know ‘we're sure working: towards
it.” Until then, she la.ughs “We entera.

jumped from 11% to 14% of the popula-
tion" since 1973, The gap between rich
. and poor is at a postwar high: The poor-
est one-fifth of the country’s households
now receive less than 5% of all income,
while the wealthiest one-fifth receive
more than 40%. “Iiequality grows as the
standard of living falls,” says the Con-
ference Board’s Belous. “Since the early
1970s inequality has been increasing,
and the trend has become. more pro-
nounced in the 1980s.”

Even the majority of Americans who
have maintained their living standards
may not be able to do so much longer.
The rush of women into jobs has begun
to slow. Baby boomers are reaching the
age where children must be borne or put
off altogether. And there are limits as
well ag economic costs to the debt levels
the economy can bear. “We can't keep
[living above our means] forever, but
while we're doing it, it's like having a
great party on borrowed money,” says
Lester C. Thurow of Massachusetts In-
stitute of Technology. “At some point,
wa're going to have to pay the bill.”
TALL ORDER. Most economists agree that
a return to fast economic growth is the
only long-term way to keep the standard
of living from declining further. But
even a healthy economy doesn’t neces-
sarily mean well-off consumers. Since
the recession of the early 1980s, much of
Corporate America has been trying to
boost productivity. But while productivi-
ty has rebounded in many manufactur-
ing industries, the gains often have
come from cutting wages, dumping inef-
ficlent plants, and exporting jobs over-
seas. Such measures may help individual
companies retuwrn to health, but they
also slash at overall living standards. -

And the new jobs being created by the
recovery may not offset this decline. A
controversial study by the Joint Econom-
ic Committee last year concluded that
while some 9 million new jobs were cre-
ated from 1979 to 1985, 44% of them pay
$7,000 a year or less. If it's true and the
pattern continues, the U.S. could find

could begin making record profits and
the economy could surge ahead, while-
incomes decline for the vast reaches of
the middle class and for lower classes.
If the economy is to grow in a fashion
that augments living standards, compa-
nies have a tall order in front of them:
They must boost wages and output as
well ag productivity. This has heen the
traditional way that economic growth
has oceurred. But if it doesn’t begin to
happen again soon, an increasing num-
ber of people will find the American
dream is just a dream after all.
By Aaron Bernstein in New York
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Growth is stalled by' an aging capital stock and a poky service sector
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Although there’s no
free lunch, one thing
comes awfully cloge:
productivity. When

ness can do the im-
possible. Companies
can hand out raises,
slash priees, and increase profits—some-
times all at once. Productivity trans-
forms luxmries once reserved for soci-
aty’s elite into ordinary household items.
Malthusian prophecies of worldwide
starvation and scarcity turn into archaic
curiosities. Even warnings that workers
won't be able to support the next gener-

1 ation“of retirees sound Téss ominous, if

productivity can be counted on.

But for all its potential, productivity
has not been living up to its promise
lately. Output per worker has been
growing, on average, less than 1% a
year gince 1973, compared with a rate of
more than 2% in the 1960s, If the higher
rate had been sustained, a worker’s out-
put would double in 32 years. At the
slower rate it takes more than 70 years.
Wages follow productivity almost in
lockstep, and the cumulative effect of
the shortfall on incomes is huge: “It’s ag

- if every worker were leaving $10,000 a

it's growing, busi-

year on the table,” says Carl G. Thor,
senior " vice-president of the American
Productivity Center in Houston. -
Buysiness depends on productmty as
much as workers do, Manufacturers in

1986 were able to offset wage inflation

and held unit labor costs flat. For most
companies outside of manufacturing,
however, productivity was stagnant, and

_higher wages simply flowed through to

higher prices.
THE cuLparr. The lag in productivity is
clearly a culprit in America’s declining

. competitiveness, U.S, trade rivals are

scoring faster productivity growth, and

America_now .ranks near, the .bottom .| like—since.1985.has not.produced broad-. |-.....

among ‘industrialized countries (chart).
ficonomists. have come up with some
reasons for the productivity slump that
started in the late 1960s and turned into
a rout in the 1970s. The slowdown began
with the arrival of the baby boomers in
the job market. The flood of young
workers dampened the postwar produc-
tivity surge by reducing the overall level
of experience and skills. Business also
had to absorb the shock of soaring ener-
gy prices, a tidal wave of government
regulation, and accelerating inflation.
Managers steered investment almost sin-

energy, not capital or labor. Faced with
lower inflation-adjusted rates of return,
business cut back on capital spending.

The result is an aging capital stock.
The average age of a manufacturing
plant was about 15 years at the end of
1986, vs. 13.8 years in 1980. For equip~
ment, the average age is up by half a
year.

Yet, the greatest drag on productivity
growth has come from the ever-expand-
ing service sector. Many service firms, |
from far-flung bank holding companies
to the boutigue on the corner, have been
frustrated trying to squeeze more out-
put from less input. Since 1979, output
per hour in service-related industries has
risen less than half a percent a year.

The official figures may be understat-
ed, economists suspect, becaunse the vol-
ume of services is difficult to measure.
Tons of steel are counted more easily
than the output of attorneys. Govern-
ment statisticians have resorted to plug-
ging in workers’ earnings as a proxy for
the value of output for 20% of services.
“Instead of output, they measure labor
input,” says John W. Kendrick of
George Washington - University. “For {
some. industries, they compute zero pro-
ductivity growth just by definition.”
BUYING BINGE. It's more than a measure-
ment problem, however. While factories
typically use capital equipment to econo-
mize on labor or to increase volume, the
same cannot always be said for service
firms {nor the whitecollar divisions of
manufacturers) More than $160. billion
invested in high-tech equipment—com-
puters, communications gear, and the

based savings, reports Morgan Stanley
& Co. economist Stephen 3. Roach. Data-
processing divisions. went on buying
binges, says Roach, believing that. “pro-
ductivity paybacks would be autematie.”

Instead, corporations have mined data
more intensively. Management nurtures
a ‘let's-caleulate-it” mentality, says
economist Lester C. Thurow of Massa-
chiisetts Institute of Technology. “Re-
ports we used to do every three months
we now demand every day,” says

Thurow. “Nobody asks if this added |

knowledge generates new output.”
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glemindedly to projects that conserved

Manufacturers, too, are less able to
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er ‘'maker’ Tandem _Computers- Inc., of
- Cupertino;. Calif., .for; éxample;. has .cut
*the average. deeugn time. for its semicon-
ductors to-just 4 weeks.from 14, after
installing several million gollars worth.
of computer-aided. design: equipment.
But Tandem cannot identify: similar sav-
ings for its largest wh1be-collar invest-
ment, an information network that links
-marketing, - engineering,- and: manufac-
turing divisions at 200 locations in $5
countries, Tandem has poured tens of
niillions into the. network, according to
-S ohen C. Schmidt, vice-president for .
operations.. “We: all thmk it makes us a
lot more productive,” says Schmidt.
“But I'd be damned if-I know how to-
quantify it
BACK ON TRACK. Basic manufactunng
operauons though, have managed an
impressive comeback. Forced by foreign
competition to slash its labor force and
close obsolete plants, the U. 5. manufac-
turing sector has essentially recovered
from its 1970s slowdown and is back on
a 3% growth track. If not for the shug-
gishness in services, tofal U.S. produe:
tivity would have grown by a respect-
‘able 2.2% since 1979. But the service
_sector can boast a.crop.of winners: Com-
-munications and rail transportation have
[turned out. sizable productivity gains.
Many economists warn that broader
efficiency gains will be hard to come by
unless workers have the levels of educa-

| tion and skill required to handle ad-

vanced technolog’xes This means that’
the T. 8. will have to make greater in-

vestments in its “human capital.” The
economy may not be able to abide a 13%
illiteracy rate much longer.

Whatever shortcomings the U. S may
have in human and physical capital, the
nation has leng enjoyed a clear advan-
tage in what experts consider the most
important, though least. controllable,
component of produetivity growth: tech-
‘nological progress. It may appear as an

.unexpected?b_i'_‘e'gkthrough, such as the
“latest discoveries:in superconductive ma-

terials (BW-=-Apr:: 6);:0r: as. incremental
follow-up advances. Despite decades of
debate, the uneven pace at which tech-
nology advances remains. a mystery to
economists. But most agree that the rate
can be influenced by spending on iTre-
search and development.

Here the U.S. could be doing more to
help itself: Qutlays by business and gov-

| ernment for civilianh R&D are a' smaller
ghare of the: economy in the U. S. than in

other countries.
The. record of the last 15 years or so

‘gives the U. 8. the edge for initial prod-

uet inventions. But it is Japan that wins
the accolades for bringing down costs in
the. commercialization stage.. “In the

. kind of research that wins Nobel prizes,

we've done extraordimarily well,” says
technology expert Nathan Rosenberg of

 Stanford University. “But basic selence

is now an international commodity—you
can pick up a lot in other countries just
by reading scientific journals.”

The next competition: superconductw-
ity. Commercial use of the low-resis-
tance conductors. of electricity, though
still years. away, is . likely to provide
more: conventional. cost-cutting and out-
put-expanding. fechnology than comput-
ers have. Scientists believe superconduc-
tors. will help revolutionize operations in
service industries;. such- as transporta-
tion, utilities, and even health care.
TURNAROUND TIME. Does it matter which
couniry capitalizes on a new technology

first? Absolutely, if the country is run-

ning a huge payments deficit with the
rest of the world. True, economists ex-
pect other countries to adopt U.S. tech-
nology and their productivity growth to
outpace America’s—that’s what happens
when nations play catch-up with the

.leadsr. But théy do worry that turning

around the massive U. 8. frade deficit,
which climbed to $170 billion last year,
will be much more painful without a pro-
ductivity revival,

Otherwise, “the exchange rate will
bear the brunt of the adjustment,” says
Richard O’Brien, chief economist of
the American Express Bank in London.

tivity growth, a dollar-yen exchange rate

- from 180 to 200 yen would have been

low enough to have restored America’s
competitive position. “Factoring in rela-
tively low productivity growth, however,
takes the dollar to 150 yen or iower,”
('Brien says. Continuing downward
pressure on the dollar has already
flashed ominous signs of higher inflation
and interest rates—both enemies of fast-
er economic growth. Productivity re-
mains the best escape from the dismal
arithmetic.

Jogn Berger itn New York, wzth burean

reporis

TOP AND BOTIOM BY ROGER GORMAN
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He calculates that with swifter produe- |




FREED/PICTURE GROUP

i Back‘ _when. most
homes. had black-

dial- phones,’ before
U.S.  inventors had
‘dreamed” up micro-
wave ovens, quartz

deoreeorders: this: eountry thought it
had a lock on the good-life: After all,
U.S. factories: were spewing out a
steady: stream ‘of low-cost consumer

up. In- his:1958 classie, The Affluent So-
erety, John Kenneth Galbraith could con-
fidently: boast: “We. have solved the
- problem: -of production.”.
Not-'quite 30" years later thmgs
couldn't' be more different. The Ameri-
can standard of living is slipping: Even

than does the U.8;"And it is coming on
strong in biotechnology and gearing up
for a massive assault on-what could be
the next major: new- technology—super-
conductivity (BW—Apr. 6).

Meanwhile, U. 8. factories are produc-
ing a rapidly dwindling share of the
products that made this country an in-
dustrial powerhouse. Starting with steel
and machine tools, then consumer elec-
tronies and automobiles, the U. 8. share
of world exports has ebbed in one indus-
try: after another. Imports, meanwhile,
are flooding U.S. shores. Buy a quartz
wateh or a VCR and odds are it will be

, America’s trade balance
in manufactured. goods has plummeted
sharply into the red, from a surplus of
$18.1 billion to- a:deficit of $151 hillion.
Eveén high-tech electronics products have
been running a negative balance since
1984, Last year they posted a $13.1 bil-
lion deficit—d49% bigger than in 1985.
The crisis-in- U. 8. competitiveness has
sparked a spate of studies by federal
agencies, academia, and industry—no
fewer than ‘1T major ones in the past
few years. Their recommendations are
familiar: Spur- tethnological innovation

by pumping up research and develop-

and-white TVs and.

| creative hothouse. Its laboratories ch
out lmportant advances and. Whole new '

wnstwa.tehes and vi-,

goods that the: whole world was lapping |

- can manufacturing; U.S. - indusl
big trouble when it‘comes to transforms=
- ing ideas-into- products: that ean be sold‘ -

the country’s. once-unassailable lead in. |
high technology is narrowing: Japan pro-
duces and uses more computer chips.

‘made bya _foreign company. In just the
) "'past 81X “years,

- ment, forge bonds bet:ween mdustry and.n ‘
_academ:a and turn out more: saentlstaﬁ-

and engineers. Thege areas ean: bear im-
provement, and soimne posntwe step 3
bc_amg taken {page 68) '

The fact remains that the U. Siis.still

students and a, éfaggenng 58%:
studying engineering. So: the failug
not- American: technology=—it:

on- world markets: That's the. mi
link in the innovation process:"

' the- scale of Pres:dent Kennedy's - pro-

gram to puta man on the moon. And the
process won’t be painless, warns Roy H.
Polloc_kf’ whorecently retired as -RCA
Corp.’s exeéutive vice-president for tech-
‘nology- and’ now- lectures at Fordham
University. “With the exception of the
Civil War, it's doubtful that America has

ever faced such -an awesome trauma.”
But the alternatwe,” Pollock:says, “is to..
~accept. e 0
the end of America’s greatness.”

g-economic. decline-and

PEAD ENDS. What happened:to-T. S:- faic-
tories? All fingers- point to the: eorner

office: For: miostof:the’ 19005, five-were

the qumtessentlal ‘manufacturing - soci-
ety,” says Herbert W: Nidenberg, an.in-
dustrial engineer who is now senior pro-

gram manager. for -manufacturing - at.
Battelle: Memorial. Institute, "And.-that"

avolved into arrogance. “Coming out of

World War II, we got the idea we were ||

_much better than we were;” says Steven.

(. Wheelwright, professor’ of manufic-

turing strategy at Stanford University.
Galbraith’s assertion that prodgc‘;ii‘oﬁ:

Unless the U. S, gets its manufactur—

.ing- operations back in shape-and
- fast—it could lose any hope of maintain-
mg ‘the foundatlon on whlch tomorrow’s
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-had ‘been:mastered reflected the prevail-
‘ing’ view of top executives in the 1950s.
-By then, manufacturing had ceased to

risky; ju

ming: More and more factory jobs were.-

.GM,” 8ays.
" Center: for Research in Management at

be a.factor in strategic planning, Fac-

tories had been handed over to.caretaker
‘managers in dead-end jobs. Their assign-

ent.. was_gimple: Don’t do anything
ust-keep the production. line. hum-

reduced to boring, repetitive chores that

-anyone: could do, and the pool of skﬂled

‘machinists withered.

The upshot: By the time Japan
emerged as a serious challenger in the
late 1960s, the U. S. was saddled with: an
alienated work force and moribund’ fac-
tory. managers. They didn’t have a pray-
er apainst. Japan's dedicated workers.
and ‘energetic engineers, Twenty years
later the situation isn't much better, be-

cause few senior managers- have yet’

come to grips with the enormity of the
feat, that Japan has pulled off.

STUNNING SPEED. Even after Japanese
auto makers had knocked Detroit for a

_loop: in. the late. 1970s; General Motors.-
Corp. was' totally unprepared for the

miracle of NUMMI. In setting up New

* United Motor Mfg. Inc., managers from
Toyota Motor Corp., GM’s partner in-the
joint venture, took a mothballed- Califor--

nia assembly plant with outmoded equip-
ment and transformed it into GM’s most
efficient, factory. GM executives, who
have long patted themselves on the back
for- being America’s most progressive

‘managers, were staggered. “Productivi-

ty there i5: twice the average level in
.awd J: Teece, director of the

the Umversuty of California at Berkeley.
“Yet here'is'a plant where nothing spe-

. many markets only by offering custon=-

| with an-emphasis’ on simplicity and. the .
- fewest parts possible—but also for easy -

Corp. when it rblle i out the
 hot-selling compact. disk o
because there was no-sui

cial is going on in terms- of technology.”
The difference ig the way- that: the-
Toyota managers organized and- operate
the NUMMI plant. L
Indeed, that's the secret to hows
Japa.nese pulled the rug out from yiider:
U.S. manufacturing, They figured. they -,
could break America’s stronghold: in-

ers a .broader choice of goods. That
would attack the key weakness of mass.:
manufacturing: It depends on long; sta-
ble production runs. By totally revamp-
ing the factory and finding methods that:
could. rapidly inject a stream of new
products into the market, -the U.S.
would be unable to: keep,'pace.‘ 2

"It was a stunning strategic coup that.
marked the end. of an era. The Japanese:
created a' manufacturing -infrastructure:
that can’respond with blazing speed to
market. demands and changing opportu- |
nities. Products are. designed from
geratch not only. for ease of assembly—

modification. Faetories are organized by

product, not by function, so that raw.
materials enter-a manufacturing' “eell”

and exit as a finished produet or compo- |
nent. Unlike U. 8, operations, there is no
so-called work-in-progress waiting for'a |
drilling machine, then moving into an-

other queue until it ean be processed on

a grinding machine. And the whole soup-

to-nmuts production is orchestrated with

such precision that it runs with virtually

no inventories of purchased parts and
materials or "of partly finished prod-

ucts—all of which tie up money.

NEW cYcLE. Moreover, the Japanese put |-
the craft back in manufacturing by mak-
ing quality. the responsibility of each
worker, not afterthe-fact’ inspectors.
Jobs that need only mindless hands are
delegated to mindless machines: robots.
And while it seems unbelievable to many
Amerieans, this approach yields prod-
ucts that are both higher-quality and
less expensive. Almost overnight the
precepts of decades of manufacturing

-seigtice were-tirtied tpsidedowiy -~ e

Tae full dimensions of Japan's
achievement are finally beginning to
sink in. But few U.S. companies have
the manufacturing talent necessary to |
mount an effective response. The ex-
perts can tick off only 30 or so major
corporations that are clearly serious
about manufacturing: Allen-Bradley, oM,
and IBM usually head the lists. Close be-
hind are such names as Apple Computer, |
Caterpillar, Deere, Hewlett-Packard,
Honeywell, Johnson’s Wax, 3M, Xerox,
and the major aerospace companies.

General Electric Cos $11.6 billion in-

-vestment over the past six years to | =
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1987 CAR

PRODUCTIOM

VTR WO

;Cammeice Dept. pred:k:ts

Homestic. sales by 1990..

U.S. & 0 Sales, and the

foreign cars will grab 37%:of - :

boost competitiveness wins it a place on
that list, But more telling than the mon-
ey, says Fred W. Garry, vice-president
for manufaeturing, is a change in mana.
gerial mindset:. ‘the idea of looking: at
things. from a total-cost peint of view,”
not each manager's narrow specialty, In
GE's . major appliance business, people

turing now huddle at the start of a de-
velopment cycle to coordinate the proj-
ect, The payoff: Japanese competitors
that had been planning to go after the
U, 8..market for refrigerators and wash-

ers. @ ers.have been spooked. Bet-
ter prod Garry believes, “delayed
their des and maybe aborted it.”

PROWLING EWGINEERS, Black & Decker

Corp. pioneered exercises in product sim-
plification a.decade ago. By tiimming
the number of components in its power
hand tools to increase productivity and
reliability, B&b multiplied sales sixfold
during the3970s while cutting prices in

with. huge locomotives. At GE's Erie (Pa.)
factory, .engineers prow! the plant, ask-

tivity.. Cage, in point: Shop workers
thought a comphcated door, which took
sophisticated equipment to produce,
could be simplified. The door is now built
with simple tooling, using 40% fewer
parts and costing 25% to 30% less.
Since. 198(, Westinghouse Electric
Corp. has been stressing greater flexibil-
ity, defect prevention instead of defect
detection, and “bottom-up” management
in production. Tt created a 300-person

the message to every plant, and several
thousand hourly employees are now or-

ganized in work teams that are responsi-
ble for their own supervision. Westing-
houge has algo invested more than $2.4

billion to improve manufacturing. That
helped boost net income to $671 million

from design, marketing, and manufac- |

_half, The concept, warks.. ]llSt as. we]l_,__,_.

ing workers. for ideas to improve produe- : “to

last year, nearly 50% above the 1983

agreements from ‘€Xpoters
in Europe and Asia, T
dustry hopes thatsi
start of the long march back.

Productivity & Quality Center to carry -

mark, on a 13% sales rise to $10 7 billion.

The programs were triggered by a
1979 internal study. Westinghouse want-
ed to know why it was getting its pants
beaten off in quality by the Japanese.
The answer quickly became apparent.
The Japanese measure quality in terms
of “composite yield,” or the percentage
of work done right the first time by each
worker, Westmghouse sampled quality

k. before that
point. Applying Japan's standards, Wes-
tinghouse was shocked to learn that its

-quality” was as_ low. as-15% in some |:
plants. “As. ineredible: as! it sounds, we |

never measured-dur-outpyt-in this man-
ner,” wrote Thomas Ji. Murrin; president.
of the Energy & Advanced: Technology-

Div., in 1979; Quality hassince jumped | . ’,. -

sharply, fo as much ag 90%:"
Such results are typical when enlight-

ened managers apply new technology— |: .

even: without climbing’the automation:

ladder all the' way.to: computer-integrats_ |

ed manufacturing (CIM) That involves
creating 2 single shared data base from
which plans for operating not only the
faciory but all other departments are
drawn {(BW-—June 6). 'The hangup with
ciM, says Henry J. Johansson, head of
manufacturing consulting at Coopers &
Lybrand, “is that it crosses all funetion-
al lines, so there's a turf battle.”

RESCUE MISSION. On the rung below CI¥M,
companies have installed either flexible

links between computer-aided design
(CAD) and manufacturing (CAM) systems.
Such moves typieally trim production

time, scrap and rework; inventories, and |-
direct-labor costs by 50% to 86%, accord- | - -}
ing to a recent study by Booz, Allen & |

Hamilton Ine. An FMS.ig a cluster of
computer-controlled :machines that can
be quickly programmed. to turn out any
oné-of a family of parts—for example,

anythmg that can be machined from a |

block of steel up to a certain size. CAM
systems are similar but ean integrate
more types of production equipment.

production. line, often |-
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With both FMS and CAM setups, produc-
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nlisting: the aid of
.. farthat: include:
' among. their - cus-
‘tomers; And it has: established a toll-free
number, 800-824-0616,. that. shop manag-
ers; can: -call:with problems
Navy has launched a rescue mis-

| sion; “téo. .It’s- called Ramp, for Rapid Ac-

quisltmn ‘of Mamifactured Parts. The
Navy wants’ to. be’-able: to request bids
.for replacement parts’and get delivery
- 30-dayd. later: Today-that process takes
- 300: days: Trimming: the eycle by 90% is
attainable—and. it can.be done with ex-
isting; proven technology, according to a
-study" presented. to the Navy late last
year: by: the: South:.Caroliria Research
Authority, baged ini:Charleston. -
QOING FOR BROKE: S0'the Navy has de-
cided to. steam. ahead. and apply that
| technelogy:-to-an {‘ultimate job shop”—
and make:the technology available to all
comiers;: not- just” Defense - contractors.
Scheduled to: be up and running in 1990,
.the -plant will automatieally make any-
thing that can be ecarved from a 12-in.
metal cube or 2 eylinder 6 in. in diameter
-and 24 in, long. The shop is designed for
a work. load of 86,000 metal parts per
_ year, in-batch sizes as small as one.

- A comparable prototype job-shop-of-
the-future has already been demonstrat-
ed.by. a.consertium. called Impact, head-
ed by :Big: Eight: aeccountant Arthur

-“kuhndersens:&Ca-Andsthe-National- Bu-

reau’ of Standards: last December dedi-
cated: its: Automated Manufacturing Re-
search. Fac111ty, & factory-automation
laboratory:where: companies: can test
" production iconcepts::Even-so, the scope
of modernizing smallér-plants is so vast
that. Stephen:S. Cohen, co-director of the
Berkeley Roundtable on. the Internation-
al Economy: at: UC. Berkeley, believes
Washington should establish an industri-
al extension service similar to the agri-
_eultuzal:Cooperative Extension Service.
Justifying: the cost of new technology
is probably the main sticking point

at_most companies. Cost-accounting

8. \_schemes rely c}ueﬁy on ssmngs from_ et
t:| direct labor..to: recover capital invest-
L'} ments, But in most industries; labor has: .
1e: |- already: been-trimmed: to. the bone: and: |
re: [ represents.only’ about. 10%: of productxon:. ;
-'|. costs. Even squeezing out all remaining
jor-.L. labor expenses. wouldn't be sufficient:to-

_‘ Tra.cy O’Rourke; preg]den{‘, of:: A]len"?r
« U Bradley-Co:'The - nondirect cost areag==:

. justify the investments needed. ..
wAvE FArTH; “Tying everything to just
direct labor is no longer valid,” argues-J.

I}

" inventory Tequiements, product: flow-:
through, and qua]lty—have to be consid-.

. | ered. more: closely,” he says. “The. nor-:
mal capital-budgeting proecess, using: |
.| discounted cash flow based on hard sav-.

ings, has gotten in the way” of efforts:

" president of MeDonnell Douglas Manu--
facturing. & Engineering Systems  Co.:

. It's difficult: to: forecast tangible benefits|

-based on better quality and faster: prod-.

" manufacturing-types intopijobs: in IF. S
- corporations,” notes: Mark Shepherd Jr.,
: chau'man of - Texas . Instruments: Inc.,
who'is- one‘of ‘the. rare top: executives.: -
from the:“dirty fingernails” school—and |~
-proud; of:it. Managers:who-lack.d feel -

to- modernize, agrees John: J.. Claticy,. ]

82¥8;. you ve. got to-have. falth !
Not ‘many. companies’ are. . wi

make multimiliion-dollar investment on‘_\ ‘
- those terms, largely. becanse top:man-.|

agement doesn't really understand mian:
ufacturings: “You -don’t firid -too many.

for the: shop floor: cannot: expe

_ta.te results and./ cooperatzon he adds
_-b_e

management and capltal budgeting: will
shortly be:released. by Computer Aided
Manufacturing-International Inc;; a fac- |
- tory-automation . research “co-op in- Ar-
lmgton, Tex. The'GAM 1 -plan was- more -

{ or faster: dehvery A translate into im- |
proved market share and fatter reve- |

says Richard B: 'i‘roxel Y head‘of ﬁnanclal -

management practices: foi- Peat:Marwick
Mitchell & Co,,

formulating stra.teglc decisions.” Hang-

ing a doltar sign on the factors that en- |
hance strategic competitiveness, adds Jo- |

hansson, is vital: “Otherwise, you're not

going to get off the dime in manufaetur- )

ing modernization.”

The. U.S.: cannet- afford to- let. that |
-happen;-especially:-nove.that-Japan:is-algo.f.
starting to undereut’ America’s role as |

the world's-idea factory. In. the past,

says H, Kent Bowen; director of Massa~ | -

chusetts Institute of Technoligy's:Man-

_ufacturing- Systems Engineering: & Man- - -

agement. Program}  the 1.8, -was

dominant in technology and Japan. had |
LEButdf
they get both;: where: does_zrthat Teave- |

the advantage  in manufacturing

Wilson. in: San anms Land
reports s

AR Ak el b SR

“because it means the |
finaneial people will be more involved-in- |
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THE WORKPLACE

GETTING MAN AND MACHINE
70 LIVE HAPPILY EVER AFTER

Only people, says
Japanese labor ex-
pert Haruo Shimada,
can “give wisdom to
the machines.” It's a
lesson that leading-
edge U. 8. companies
are beginning to
learn. By mtegratmg multiskilled, highly
- trained workers and computerdrwen
technology, these companies are seeing
remarkable gains. They could represent
the wave of the future in manufactur-
ing—but only if management and labor
discard obsolete practices and collabo-
rate on innovative production. systems.
A startling concept is starting to take
hold in the workplace: Capital and labor
are no longer competing inputs in pro-

| duction. The mechanization of. muscle-

power in the first Industrial Revolution
led to simpler and simpler tasks that
demanded little of workers except' the
use of their hands. Management neither
expected nor wanted broader worker in-
volvement. In the new Industrial Revolu-
tion now under way, capital consists, of
information technologies that require
workers’ mental commitment and re-
sponsibility for entire systems rather
than for narrow tasks.’

BREAKING BARRIERS. Integrating the
work of robots and other computer-con-
trolled machines in networks requires “a
collection of people” to manage a seg-
ment of technology and perform as a
team,” says Richard E. Walton of Har-
vard business school. Capital and labor
interact in a different way, calling for
new arrangements that aim especially at

= i~ invelving-workers-in-decisions-to-a: far -

greater degree.

The people-machine symbloms is espe-
cially powerful in American plants that
are operated under “sociotechnical” prin-
ciples. These innovations mesh workers’
social and psychological needs with tech-
nological requirements. Semiautono-
mous work teams and other innovations
enable some plants to be 30% to 50%
more productive than conventional ones.
Many leading companies have adopted
the work-team approach, including
Procter & Gamble, Cummins Engine,
‘@M, GE, Westinghouse, IBM, Xerox, and
Polaroid.

Management and labor must rewrite the rule book to make ﬂex1ble manufacturlng pay oﬁ

WESTINGROUSE'S FURNITURE PLANT: CUSTOMERS REGULARLY VISIT TO TALK WITH WORKERS

This burst in productivity is happening
mainly in new plants, outfitted with ad-
vanced machinery and designed speeifi-
cally with sociotechnical methods in
mind. The semiautonomous team con-

cept needs nurturing; quick-fix, cookie-

cutter methods won’t do. Nor is it appli-
cable to all situations. But the use of

teams and other work reforms in con- -

junction with technology can speed pro-
ductivity growth in manufacturing.
Still, barriers must be broken to make
the work clirnate hospitable to innova-
tion. The old-style “control” methods of
managing people impedes the growth of
worker commitment. Companies must
adopt participatory management, elimi-

- nate-bureaucratic.Jayers. of supervigors,..
listen to employees, and develop job-.

security and retraining programs. Work-
ers generally want to do a good job and
will suggest work efficiencies if they
feel that their jobs are secure. Further
more, ‘gain-sharing’” and ‘“‘pay-for-
knowledge” compensation systems en-
courage workers to learn new skills and
raise productivity.

LOOSENED CONTROL. Unions, meanwhile,
must move from a slavish dedication to
narrow job classifications and other
work rules that restrict shop-floor flexi-
bility. Every manufacturing industry

has some local uniong that have loosened

‘their control over the shop floor in re-

tuen for more participation in depart-
mental and plantwide decisions. National
leaders of the Auto Workers, Steelwork-
erg, and Electronic- Workers support
these and other changes in traditional
union policies, although they stiil face

internai criticism for doing so. Examples |

of highly participative, flexible plants
are growing in basic industries such as
autos, electrical equipment, tires, alumi-
num, and steel,

What makes this manufacturing flexi-
bility possible is a high degree of worker
involvement in decision-making. About
65% of the 830 employees at the Grand
Rapids (Mich.)- plant of Westinghouse

housé Eleetric Corp., are involved in an
elaborate system of committees and ad
hoc task forces that discuss issues rang-
ing from business strategy to the con-
stant redesign of work areas for product
mnovation. Using computer-aided design
and computer-controlled production, the
plant can switch rapidly from one special
order to another, combining standard
parts in- unlimited permutations. From
1983 to 1986, productivity—defined as
constant sales dollars per empioyeew—in-
creased by 74%, according to general
manager Russell A. Nagel,

Although the Westmghouse plant has
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type mdustry
factory:Shop-floor-workers consult fre-
quently . with  customersiwho- phone or
visit. the factory 'to chegk on. the pro-
gress of their orders. Asin a top-quality
French restaurant, everything is aimed
.at pleasing:the customer, ineluding high
product quality: and-short: delivery time,
: Mlchael Macco Y, @ ploneer consultant
‘ for : .

ble spefcaallzauon

Tirfes: Skllled workers, us'; g"j:automated
machmery, could changé:; uick]_y from

restrictiong® of Union shop: rules. Plore
and Sabel:concede that the. U. S. may be.

ly, but they note increasing evidence of
changes in that direction,;

RETAILORED: TEXTILES:. A good example
of . flexible specialization. involves the

helping the U.8. textile and garment
indugtries compete with low-wage for-
eign labor: The ACTWU -and manufactur-
ers ih both industries have formed a
joint venture, Textile Clothing Technol-
ogy Corp., to develop new technology
for clothing factories. A prototype auto-
matie sewing machine, now being tested
in- several-plants,. speeds: up the diffi-

turyr around. from. order- to:delivery, the
better. we'll: compete:with: offshore pro-
duction,” says ACTWU Secretary-Treasur-
er Jack Sheinkman:-“We don’t intend to
reduce. oyr- wages to: the lowest common
denominator.” -

Warren: Bennis; an expert on orgamza-

worker involvement.is essential in an in-

: novative-plant.; “Democracy;”’ he wrote,

“ig - the. only. system of organization

which::ig. compatlble w1th perpetual
change.”,

By John: Hoerr in New York

: an_' -old-fash'ioned- =

GIVE 'I'ECHNOI.OGY AWAY

Compames try for new kinds of mtematlonal collaborahons

. forming of high-tech-

unlikely-to- adopt such a system national-

Amalgamated Clothing: & Textile Work-
ers--Union and its centralizing role in |

cuit task of sewing: sleeves in all kinds | .
ot~ clothing. ™ “The quicker it takes t0~

tional behavior, explained years ago why .

est ¢cliip market, is worth the risk.
" Take Motorola Inc, the No, 2 U.S.

- 'S:clupmaker after Texas Instruments Inc.-
Its: global market share.is a respectable;

" 6% oF miore. But.sales in Japan are mi-
eroscopie, despite-20 years of trying. So

‘| Motorola has cozied up to Toshiba Corp.,
“Japan's No. 2 producer; in a precedent- |

shattering deal—the closest, most
“sweeping, and possibly riskiest collabo-
ration ever -between the two camps.
Over the: next five years, Motorola will

‘swap. .its..most  precious- and: sensitive

nology:- partnersh]psi-
with the Japanese is-
tantamount -to- mak-
ing a pact with: ‘the |
) 1 devil. But with-Japan
: - colleeting. an. ever-<|
‘growing share of world. chip- sales—40%:
-~ I last year, up: from 35% in: 1985-~more"
.| and more U.S. chipmakers are deciding.
=] to- chance & little fire and brimstone.
‘| Even the leading American companies |om
feel that the gamble for a bigger slice of | &8
Japan’s silicon pie, now the worldis,large_,- ;

.To. skeptics; . the:

technology’ -for-some. of TFoshiba's, plus .

. help in penetrating the Japanese market

- Other recent examples include Fujitsu

'Ltd s ill-fated attempt to buy Fairchild

Semiconduetor. Corp. and a mysterious
deal between: Advanced Micro Devices
Inc. (AMD) and Sony Corp. that neither
will talk about. Market researcher Data-
quest Inc. counts at least 27 alliances
formed last year between Western and
Japanese companies. “Strategie partner-
ships are becoming an irrevocable piece
of every company's. stra.tegy, -53YS.
Ralph J. Thomson, a senior vice-presi-
dent at Ameriean Electronics Assn.
MORE COMPLEX. Such pair-nps have been
proliferating for several years in indus-
tries as diverse as automobiles, office
automation, and robots (BW-—July 21).
Consultants such as Kenichi Ohmae of
McKinsey & Co, argue that the alliances
are essential as business grows more
complex and global. :

But semiconductors are a particularly
vital business, arguably more fundamen-
tal to the commercial and strategic well-
being of the U. S, than any other tech-
nology. That's why Thomson and others

| seeming. Mephistophelian:- Lionel H. |

worry that teaming up with foreign com- |
petitors; -especially the Japanese, will |
only: accelerate the drain.of bechno]ogy -
from America. ‘

The crities have history on. theu' s;de b
For 25.years, U. 8. companies-have been |
licensing. technology to overseag rivals. |
Arvangements- that- looked at. first like |.
the deal of a lifetime oftew.wound up. |

Olmer; former Commerce: Under Secre« |

tary; cafls past-alliances-“a fire: sale of |

the first order—the technology has gone-|

for a fraction of what it cost to develop.”
Now pessimists fear that history is re- |-
peating itself in chips—in spades. Says: |

Charles H: Ferguson, a fellow at Massa- || '
_chusetis. Institute. of . Technology s Geny:

ter for Technology Policy & Industrial | .
Development: - “If nothing - substantiak |
changes, the U.S: semlconductor indugs i
try will be gone in. five years’’ . .- T

A study of the industry’s- problemsr v
was released in- mid-February by the: |
Pentagon’s Defense Science. Board-.and |
instantly fueled the growing: protection:: |
ist sentiment in Congress.. It: cites-an: (-
“unaeceptable” reliance- by the: Defense ;.-
Dept. on imported chips and. urges major: |-

government assistance—$2- billion. over: || -
the next five years. The: money would: |: -

help underwrite a Semiconductor Manu- |

facturing Technology cooperative: (Sema-: | * .
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: $100 mﬂhon ‘& year: was-tacked: ontosan
- omnibus: trada. bill:; by Representatwe
- Don Ritter (R-Pa.). =

industry has captured head;mes of late,

alization” in. general. George H. Kuper,
- executive. director. of the- National Re-

" Board, is drumming up funds-for a close

dis forelgn investment. - in ‘America,

Depts: and- other ageneiesi:..-.
Kuper:-believes: the. results mxght
make. American- executives. ’
wary..of some of: these arrangements.”
- Not, only-do-7-out of. 10 joint. ventures
fail. to- achieve-their aims but. also the
Japanese: seem: much more able to ex-

While the plight of the semlconducmr '

. Administration . officials. areialso: uneasy-
about the: ‘growing trend to- Afnternation-

. gearche. Counmrg, Manufacturing Studies | strategies;- For example, Motorola.can.-
. buy Toshiba: memory chips stamped. with,
_look. at joint ventures. with-foreign com-.

panigs;:- U 8. investment . overseas;: and.

: Kuper has had informal requests for the:
. study- from.the Gommerce- and Defense-

‘z bit more

- ploit:-such: ventures. The Japanese, he:

Toshiba:= Norling' and others: are: con+
vinced they can cut deals that will guar-
antee value in return.

Unlike - the . routine second-sourcing
and design-licensing deals of the past, .
the new arrangements can involve equi-.

ty- participation, joint ventures, technol-:|

ogy sharing, and -even coordination
‘marketing. and preduct-developm

Motorola’s name. If Motorola wants to.
produce the chips, says Tsuyoshi
Kawanishi, head of Toshiba’s ‘Semicon-

- ductor Group, the U. S. company will get:
- Toshiba's design and production technol-
_ogy—"and they can use it worldwide”

Toshiba. also will help Motorola. pene-.
trate Japans markets through a' joint.

.venture.in-Japan.

Still, Motorola is proceeding caut10us~
ly: Its prized microprocessor technology.
will be: transferred only in fockstep with.-

12

improved-sales in Japan, If all goes well,:

explaing, do their homework. “They’ve
had 20,000 people tramping through
Américan factories in recent years; we
visit the temples of Kyoto.”

For. U.:8: chip.. producers,. though,

;whemﬁeﬁapuonsr WeilSanders IIL,. .

“chiairman’ of AMD, expla.ms tha.t it is es-

4::“This means that wé must enter
into. mutually beneficial . strategic alli-
anees - with the best. m1croelectromcs pro-
ducers, wherever they are in the world.”

Wlth the pace of development qulcken-
ing and ‘the costs. of production soaring,
it is increasingly difficult for U.S. chip-
makers to go it alone. “There is a certain
critical mass: that has to be achieved,”
says Ronald J. Whittier,. marketmg vice-
president at Intel Corp., “and no single

Norling asserts, “we will create a signif-
icantly greater market opportunity for
Motorola’s microprocessor architecture,”
Sheridan_ Tatsuno, senior analyst for Da-
taquest’s Japanese Semiconductor Ser-

”Toshlba probably has the best memory
technology now,” he:-explains.

"~ Some experts fret, however, that ad-
vanced microprocessor technology, still a
major bastion of U. 8. companies, should

not have been allowed to fall into Japa--|

nese hands. If the government had bheen
smart and forced open J apan’s semicon-
ductor market, says MiTs Ferguson;
“Motorola wouldn't have had to trade.
technology for market access.” Robert
S. Heilces, American co-chairman. of
startup European Silicon Structures;

also has doubts, “I hold out the possibili- |

- | “why: Motorola. Executive: Vice-President. |
: A Norling opted to team up with | a |
‘ola, it’s nota.good i LR L

Although not as dramatlc as the Mo- |
torols-Toshiba pact, other alliances have |
benefited American companies. 15t Logic |

-early 1980s largely by arranging fo

Corp., for example, got started. in.

ghiba to- make its semictistom chlpsm
exchange for the Milpitas (Calif:) com

. Steel Corp. for a semiéonduetor plant in
. Japan. At current. exchange rates, “an
; American company is facing. ,a,mo__un_tain

-

of yen if it wants- to- invest in Japan,”

- says Wilfred J. Corrigan, 181's chairman:

. - In a tieup. with: Japans NMB: Serhicon- |
" duetor. Corp.;: National* Sennconductor .

“Corp.. has: avoided: substantial capital
- costs by getung NMB to. use an-idle line
_to make statie. random-access memories

- for National: In- return, NMB: gains: expe- |

. rience making state-of- the-art chips, Ex--
_ ecutive. Vice-President James M. Smaha

wice;.believes: the. move.is..o..smark-ope...|

insists-National:isnotegiving away the'

store. “There-is;no-question that NMB's |-

goal is to be in the merchant business,
but they would. get there anyway.”

CELL LIBRARY, Sfrategic alliances aren’t

limited to transpacific linkups, as the:
1985 purchase.of Mostek. Corp.’s. assets

by France’s Thomson attests.. Now, |

Thomson is talking merger with Italy's:
8GS Semiconductor;.. Philips: and West.
Germany's Siemens are spending more
than $1 billion in their government
backed Mega Project, which is aimed at
catching up with the Japanese in next-
generation memory chips by 1990. Sie-
mens, Toshiba, and General Electric are
working together to develop a so-called

standard cell library. for semicustom

chips. Siemens and Intel have cooperated
closeiy for 11 years on mieroprocessor
development and production.

Rather than barring U. 8. companies
from turning to offshore partners, some
experts advocate easing America’s anti-
trust laws to allow more domestic part-
nerships. That’s. happening, anyway.
Late last month, giant Texas - Instru-
ments and Lmear Technology Corp., a
small California chxpmaker with $30- mil-

ny's design, technology. More recently, it ;
-hag- lined- up- finaneing  from - Kawasaki |

lion. in sales, formed 2 long:term alliance |. . .

to expand their business in analog chips,
Tt believes joint. refationships are becom-
ing: so erucial that it hag delegated Exec-

‘utive Vice-President Williarn-N. Sick Jr..|

‘ to seour the country—that is, America—

for potential partners. “We believe
strongly in maintaining qur edre technol-

~ogy.in the U.8.” says Slck Customers;
he adds,:like it that way-because “they s

see lrttle difference-between a U, 5. com-
pany dependent.on Japa.n e technology
and a Far East Supp!

By Robert Neﬁ’ tr Lo , geles, with Jofm
W. Wilson in San anczsco, Michael

company can do this by itself.” That's

. SPEGIALREPORT

ty there is something about the deal that

i Berger in Tokyo, and bureau reports
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s 'I'I'IE II.S. GOING

‘THE WAY OF BRI'I'AIN’

‘What caused U S industrial power to fade and how far the process rmght go

slowing growth, lag-
-ging - productivity,

competitiveness has

- with & fear that they

are losing- ground—
“and lrrevermbly at that. After all, cities
" grow and then shrink, nations advance
and retreat, and empires rise and fall.
Doesn’t the ebb and flow of events tell
-us that the U.S;, the world's greatest
industrial power; will suffer Britain's
fate and fall from grace? Will the man-
tle. of economic leadership, having once
passed: from Britain to the U.S., socn
pass from.the U. S. to ... Japan?
= Not necessarily. History is not desti-
"ny, the U. 8. is not Britain, and Japan is
- most definitely: not the U. S. Still, histori-

A decade or so of

and. deteriorating

gripped Americans

derstanding how nations grow, and they.
- give some insight mto what hes in store

for the U. S.
Eeonomists and historlans ha.ve devel

" oped varying frameworks for analyzing

economic growth. Some have identified
stages of growth, akin io the stages in
human life. A related approach:is. to: fo-
cus on industrial and technological ad-
vances as the impetus to. change. Still
others have atiributed economic growth
to the crossing of geographie-frontiers.
Recently, some experts have studied the
role that government and: institutions
play in retarding or. fostering growth.. .
SPICE MERCHANTS. These analyses deal
mostly with modern- history. That's be-
cause the pre-industrial age was charac-

terized by far slower progress, and eco- |

nomic centers seemed to follow one
surefire route ‘to power: They. traded

spoils. of war: From the 15th century
city-states of Italy to-the 17th century
Duteh empire, gaining the upper hand
with- neighboring landowners or distant

. spice merchants- was paramount:

Britain broke out of this- pattern, and |

the U. 8. broke the ‘mold: entirely. Most

economists.date the erigin of the modern
world’s economy to the 18th century In-
dustrial Revolution, which enabled Brit-
ain to grow through manufacturing. Yet
the U.8. provides perhaps the richest
and the biggest canvas, with an econo-
“from farming: to
manufacturmg m ﬁnally, to services.

cal patterns:are an essential part of un-

their way to the top, or feasted on the

PHOTOGRAPHS BY BROWN BROS. {2); BETTMANN ARCHIVE (2} 1




even sﬁrpriéiﬁély
and the 1960s de

per annum, ‘with many years-coming in
| at 4% or more. “At the end of World
War 11"
mers of the - Conference Board,"{‘the
U. 8. had the most powerful collection of
economic - stimuli - ever-available, There
was a sense of rebirth, inthe U. 8. and
in the world, that was unpreoedented in
.. economie hlstory niL e

PENT.UP ENERGY. More than'a'decide o |
depression - and- five: years“of ‘war ‘had
" deferred consumer. demand worldwide. |

er demand. The U.S. had no real rivals
because the industrial plant of much of
Europe and- Asia had been destroyed.

Even technological progress had been |

suppressed. So the pentrup energy creat-
ed a burst of growth. By contrast, re-
cent growth in real output has averaged
about 2.5% . a year. That may seem a
} little Jow, says economie’historian ‘Walt

“I sweep ‘of Ameri
-terrible’ ﬁg‘ure ",

growth"”  thegry
| ment. The first'sta

at'umes The 19505
“demonstrated spectactilar -
growth in the U,'S,, on'the order of 8:5% -

says economist Albert T. Som-

-there to finance all the:deferred consum-

-_even faster gro
Whitman Rostow,’ “but aga.mst the Jong | i

conomac develop-.
ng period—4 - tries;: however, are still absorbing old as |
well -as_new mventaons and so.are stll

'_;:When ‘ g'rowth is propelled forward. The

‘final stage is a long period of sustained
and ‘“normal” growth. The rate of
growth in a-mature economy naturally

-slows down, while that of nations in the

takeoff or early sustained-growth stages
zs still robust. :

“A-glance at the’ average per-capita -

growth rates from 1973-86 tells the sto-
ry. In the TU. S, -output per person grew
1:4% a year during the period, slightly
ahead ‘of Britain’s 1.1%. West Germany

- fromasurgein
. high-tech investment

and Japan, with more distance to make
up after-the war, shew stronger .gains.
The newly mdustnahzed nations show
(chart, page 66).
~The :reason 1ple, ;- says -Rostow.
Teehnology hasalready-been :absorbed
the <most ‘mature-nations; and only
‘new fechnologies, well implemented, can

-affect the rate of growth.-Other coun-

v mfact, hasprovedtobe

the key building block for growth, while

resources, capital, and people are the
raw materials. The best crop yields de-
rive from new machinery and scientific
advances. The most efficiently manufac-
tured products are the result of careful
design and up-to-the-minute -produetion
techniques. How far resonrces go, and
how productive labor is, uliimately de-
pends on technology. Without the first
Industrial Revolution and the successive

waves of innovation of the’ past two cen-
turies, there would have been:no. growth :

and opportumty It ‘was 'a favorable set
of circumstances: The raw ‘materials of
growth combined in a new nation with
new ideals, untrammeled by. stultifying

laws and restrictions. The citizens ithem-

selves were diverse, educated, and moti-
vated—characterized by a spirit that to-
day would be dubbed entrepreneurial.
The fledgling nation began to, exploit,
in both the positive -and-the negative
senses -of the word, the resources and

people at its disposal:: ‘The ‘agrarian-

South grew as slave-labor was: forced to

In its ear}y years, Amenca prowded a
waves of

work the cotton fields. Even then, tech- | -

nology made a difference, as - the wide-
spread adoption of the cotton gin al-

lowed for much swifter processing and | '
great gains in output. In the North, tex- |

THE AUTOMOBILE &

Henry Ford introduces mass.

production for a mass mar:
ket in 1908, as communica:

tions, electricity, and other
advances sweep the nation.

tile mills and other h'ght manufacturers _
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were sprouting. But it was to the West

‘| that. Americans locked to pursue and

sustain dreams of freedom and economic
opportunity.
So strong is the frontjer notmn that

reported in 1890 that the West had been
so thoroughly settled that a frontier line
could no longer be said to exist, the his-
torian.. Frederick Jackson Turner was
moved fo. write a paean to the signifi-
cance of: the frontier in American histo-
Turner mourned its passing and wor-
néza that its spirit would be lost.
NEw FRONTIERS. He need not have wor-
ried. The Western frontier may have
been exhausted, but technological fron-
tiers were. just openmg up. By the late
19th. century, inventions were coming
- fast.and furiously, and by the turn of
the century their application and aceep-
tance was spreading across the nation.
The telephone, the eleetric light, the
automobile, and. & host of time- and la-
bor-savirig machines became mainstays
of daily life. Steel magnate Andrew Car-
negie, at the onset of this period in 1889,
wrote that “what were the luxuries have
bacome the necessities of life.”

That is, in one way, the essence of
_economic growth—the imperative that
‘the standard of living should steadily be
rising. Of course, this should be true for
all citizens, not just a few. Carnegie
would have abhorred the contemporary
form of income redistribution by govern-
ments, but he welcomed the rise of indi-
vidual progress that growth made possi-
ble. As nations grow, the distribution of
income almost invariably improves, and
30 too, by definition, does the standard
of living. Income distribution is far less
equal in the developing countries than in
industrialized nations.

Today the pereeption is growing that
standards of living are slipping and the
1.8, is following Britain into economic
decline, The gloom is clearly exaggerat-
ed: The U. S. still ranks far and away as
the. largest industrial economy, while
Britain js fifth. Britain's ranking, howev-
er, is being hotly challenged by Italy, in

~[sg~tussle- that-highlights-how-mportant |

the direction of change is. Inevitably, an
advancing nation appears more vital

SETTING SUN. How did Britain lose its
vitality? How did the birthplace of the
' steam engine, the ¢radle of industry,
slide from preeminence? The Empire's
' defenders have long argued that Britain,
as the pioneer, expended far more capi-
tal i breaking new ground than any
successor did. What's more, they say,
what Britain invented, the U.S. and oth-
erg. merely ran off with, eventually gar-
.nering the competitive advantage, This

when the Superintendentsof the Census’

theft-of‘technology argument is fashionj problem, sume economists believe, may

able in Silicon Valley today, but it is
largely beside the point. Few inventions
remain secret for long; how they are
utilized is what matters.
-)LK By and large, Britain simply ceded in-
novation to the U. 8., and what it had, it
used badly. It failed to reorganize its
atomistie industrial structure into the
corporate powerhouses needed earlier in
this eentury to achieve the economies of
scale demanded by mass markets. Econ-
omist William Lazonick of Barnard Col-
lege argues in an analysis of Britain’s
.cotton industry, which began to lose
ground early in the early 1900s, that
national supremacy over world markets
had induced complacency. Across many
industries, he says, too many producers
simply operated withm a comfortable
status quo, without ° engagmg n in-

ﬂS ECONOMIES IM'I'IIRI,
'GROWTH SLOWS:

§RISE IN-PER-CAPITA GNP 118
| ANNUAL AVERAGE 1973-36

u .
" APERCENT: . " DATA: WORLD BANK, BW

novative activity to alter constraints.”

U.S. industry also has suffered from
complacency. But this society has al-
ways made room for business pioneers
who insist on doing things differently
and, in reeent years, created a Silicon
Valley and a Route 128, while America’s
corporate giants struggled for survival, .
Thé U, 8. has ‘ven anaged t0 export a
little of its enfrepreneurial fervor tfo
such nations as Britain and France. So
what gives? Are we just waiting for-the
payoff? Will technology eventually be
our salvation?

Quite possibly. But there may be
something else at work, muting technol-
ogy's impact. After all, the biggest
surge in high-tech investment in the
U.S. took place over the past decade,
notes Stephen 5. Roach, an economist at
Morgan Stanley & Co., and by this time
‘some results should be apparent. The

ness and labor replaced a relatively

to eure. slow growth, In the mid-1800s,

_be_unaccustomed. to making. the. adjust-..
“ments that changing circumstances war-

be structural and institutional ngidity.

-“Bvery long-stable soclety has shown
signs of institutional sclerosis,” says
economist Mancur L. Oison Jr. of-the
University of Maryland. Special interests
multiply. as business cartels and labor
unjons gain power. Needless regulations
and laws pile up to-protect these inter-
ests, and the inevitable result is a misal-
location of resources and slower growth,
Olson argues. “We're dying a death by
1,000 cuts.”

Institutional barriers can impede the
adoption of new technology—at huge
cosi to entire nations. Argentina, a stel-
Iar economic performer early this centu-
ry, now struggles as a developing na-
tion. The worldwide depressmn of the
1930s was outside Argentina’s. control,
but the long rule of Juan Peron may
have done its economy even more harm,
Olson argues. Fierce economic national-
ism- and rampant cartelization of busi-

open, free-trading economy..

By the same token, the yoke of insti-
tutional restraints can be thrown off.
Typically, wars or revolutions have done
the trick, though there are better ways

ag Britain’s industrial revolution was
taking off, steps. were taken that opened
up the economy and set the stage for
truly sustained growth. The Corn Laws,
which had imposed heavy tariffs on
grain imports, and the Navigation Acts,
which prohibited the use of foreign ships
for trade, were repealed..

| B1a JoLrs. In the U.S.; Britain, and."_f—j'_..
Western Europe today, a process of re= |-
-| evaluation is slowly beginning. The rF (>

gidities that Olson cites as impediments
to growth are being questioned, and
slowly some changes are being magde.
Whether they will be an unalloyed suc-

cess in spurring growth is arguable, The |

prog and cons of deregulation, tax re-
form, and corporate restructuting in the
U. 8. are still being debated.”

Perhaps the U. 8., with so successful
an overall economic h1story, may simply

rant. Historically, it talkes a big jolt to
the system, such as the Great Crash of
1929 and the ensuing Depression, to cre-

ate an upheaval and reorder economic |-

priorities. The U.8. economy is being
shaken up again—by the ever-growing
trade deficits. If irreversible decline-is to

be avoided, the U.S8. needs to- create a |

new “framework for growth. When it
does, the stillvigorous inventiveness of
America can be properly harnessed, and
economic maturity need not: be a euphe~
mism for senescence.

By Karen, Pennar in New Yo'rk
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Th U S.: Py the only country that can't
seeim;ta. grow: as fast as it used to. Japan,
West. Gérmany, and other leading industri-
3l nations: also have slipped from their ro-
bust growth rates. of past years. And their
productivity: gains have dropped, though
they still exceed those of the U.S. .

The result is that the se-called mature
Tiow: locked in a competitive struggle for each

‘other’s ‘markets ‘while. the new: trade tigers; such as South

Korea and Taiwan, make increasing inroads on their old indus-

i g Instead of seeking new sources of growth, the
ity rivals-are stumbling into the kind of rampant

protectlomsmi that deepened the Depression...

Today, ‘entire regions of the U.S. have been blxghted by

" plant closings, and profits everywhere have been battered by
1 foreign competition. At different stages of the growth cycle,
labor mayfall: behind. ag:rising profits are used to build or

modernize capital. stock. The’ profit share may, in turn, be

|, shorted:when labor plays cateh-up But both sides are losmg

minimize the cdst of past mistakes. For Japan and Germany,
the solutions are almost pleasant: What they have to do is.
grow faster:and e enJoy abetter standard of living by stimulat-

ing their econemiés: mstead of relying so heavﬂy on trade: -E_‘or
“the U. 8., however] pain will precede the gain. .

MAKING SACRIFICES: To deal with its mternatmnal ebt, the
U.S. will have to make some sacrifices. It will have to-stop
relying on foreigners’ savings to finance federal and private
deficit spending. If the U.S. had used the imported capital in
recent years pnmanly for capital investment, as the nation did-

| when it was a debtor in the 19th century, there would be little

problem now. But it has been used instead to make up the gap

between consumption and output, in effect paying for import-

ed cars; VCRs, and the Strategic Defense Initiative.
-'This 18 the: kmd of spending that Washington would have to

_cut if the politicians were senous in proclaiming that America |

- “ILLUSTRATIONS 8Y MARK PENBERTHY

"'growthl
and political scientists is now focusmg on ways to bridge the

st again live within its means. There is not much more to be |

chopped .from.social programs. But whatever the choice, talk

- of competitiveness is: nothing: :but talk if the U. 8. doesn’t move-
to reduce the. deficit-and-inerease. national savings. If there is

anythmg-j ,a.t everyorie. Agrees on it is that the U.S. must
invest more. To. invest it must save. And to save it must
consume -less now. This gets back to the basics of growth
theory. To ‘Paul’A; Samuelson of Massachusetts Institute of

_Technology;: ploneer in-the field, “the primary way for a

society to. grow and improve its standard of living is capital

_ formation and- technologucal progress.”

.That, of course, ‘is still” the big picture. But the gods of
ell'ifr the details. A new generation of economists

ment and the mieroproblems of productmty “This” Fequires a -

ufacturing but also in how te think about growth:

revive growth and competitiveness reflecting this thinking:

join in agreements to avoid world commodity gluts.
N Third World debt. It is, in any event, tlme for:a‘ ]

wntmg off markets of more than & bilh pec
can't afford their goods. Open those arketS‘
side of the growth problem could b
m Reciprocity. Retaliatory tariffs can |

gap. between: the macroeconomic issues of saving and invest-

by U.8. trade partners and could. further

new emphasis on flexibility not only in management and man-

BUSINESS WEEK's editors have compiled a list of proposals to |

® Trade. Democrats should dump proposals for automatic:re-.
taliation agamst forelgn countries: that fun chromc surpluses--

finance loans to developing nations on the condition tha' they:




T gridustes go

tech as an infant i 1n tl:y.(
turn their ideas ifto prod
concerns from skimming- off al ; 0L INNO¥AROon.
the newest technology>may-need tariff-protection-at least to-
. assure that research and development costs can be recovered,
W Tax poley. Given the stubbornnéss of.the. budget problem, it.
may-niot be possible to leave the new. fax. code, alone,. But rate:
cuts for individuals could be preservi
excise taxes or tacking-a consumption-tax

and: msmbunon, is a. standby proposal: _whos tinte’ may yet:

come if itfean be designed not to clobber ingome workers.

Energy taxes are anothér good bet, .with the same proviso.
With new revenue sources, the govemment would have the

or reduce corporate taxes to spur capital spending directly.
® Productivity. Neither Washington nor any. numbeér of com-
missions can mandate a rise in output per hour—and its quali-
ty. That can only be done by eompanies that work with labor
to develop such innovative production. approaches. as flexible
manufacturing. Paper entrepreneurialism, the juggling of  fi-
nancial assets by leglons of MBAs and lawyers,. must be re-.
placed by a new commitment. to keeping manufacturing in
Ameriea. To do that, business must invest in production meth-
ods. that can respond to rapidly changing markets. Running
away from high wages makes no sense when labor costs: are
being- eut to less than 10% of the total-production: cost::
Business already spends billions of dollars a year on employ-
ee training, but it will have to shell out- more to. get workers.
with skills to match the new flexible productlon teehnology.

‘search services. Managers have to change:their: ideas- about
work organization to handle processes that are more like. craft:
methods than mass: production.: Labor must. become ‘more’

rather than as cogs in the assembly line.
B Job security. It may take federal or state legislation, but

- |.companies should give more advance notice of plant, closings

- than: they: now. do,.and: they, should: hielp in the retraining and
- reloeatioh. of displaced workers. If labor is to shire in the risks.
:-of revamping-the industrial system;, it needs' some-insurance,

workers needed in a “high-flex society” will also need the
protection of “portable pension plans,” administered by the

| government, so they can move from job to job without losing

retirement benefits. Choate also calls for creation of individual-
training accounts, an IRA-like fund financed jointly by workers
and employers, to- pay for a voucher-based retraining and
relocation system.:Others have proposed new. profit- sharing
approaches to remforce worker. loyalty.
# Education. The U, S. can boast that 50% of high school

high school, in-contrast to 98% in Japan. The result, says MIT's

Lester C. Thurow, is that. “théir bottom half is beatmg our

bottom half” by being better prepared for the modern work

. world: Washington should be increasing support for education.
rather than trymg to cut it.

On the college level, the U, S is domg much better, but it's
in danger of slipping, Universities are not turning out enough
scientists and engineers to meet new demand in the leading-
edge areas of high: technology or advanced production sys-
tems,. and soon may face a shortage of applicants to replace’
their aging generation of top-quality teachers in these fields,

. Nor are they encouraging the study of manufacturing. Behind
the brain drain is the flight of top students into the more
lucrative finance and legal professions. This is partly a matter
of culture and values, but may also have something to do with

i ,:‘_factory manage

ness; and the ‘government: has worked well in’ the past to spur

. insist that- such'tlghtly targeted research no longer has the
anding present: |, r’

the:dystem: A |
value-added tax, a levy collected at’each stage’of production -

the Wa.y busines rewards and. pro te %eﬁgmeers and |
Neal.-Orkin,. a.legal studies teacher at |’
’ Drexel “Universityi notes; for example; that: U. S companies ;[
-“‘are.years: hehmerapan and Germany in makmg sure employ--{°
ees share in earnings from patents they come up with.?” b
§.Technology.. Although: collaboration . by umvers1t1es, busi-

U. 5. r&D efforts, an inereasing share of that output is taken
by the Pentagon:and-projects like the President’s SDI. Experts |-

" benefits that advocates used to |
and: other U. S, trade rivals do not. |

e burdens, their R&D spendmg is tar-
roduct and process development in such

money to finance a better health care-System, cut the. deficit, -

_Government must help by expanding its training and job-

adaptable to. _participate: as shop-floor managers of machmes,

Economist Pat Choate of TRW Inc. proposes that the kind of. '

i ¢01rgé”Bﬁt' ity 0% of students coniplete’

high-potential areas as biotechnology and superconductivity.
Increasing National Science Foundation funding for basic
. research could help, but pulling back the Pentagon's claim on
the R&D infrastructure might be even better. Failing that,
retired Admiral Bobby R. Inman has suggested that Pentagon
» research. contracts. awarded to universities give: them-more
freedom on how to allocate the dollars among basic and ap-
-plied-research-and-everr eduﬂatmgwse:eut:sm : Foie
All of these proposals aim, ir one way or ano er, at equlp-
ping the U.-8. to. attain the fullest possible flexibility in manu-
facturing ‘and in Thelping other industries to’ “regpond’ to the
foreign competitive- challenge. But: more.important; ?they ad-
dress the need to revitalize and encourage the -nati
sources of economic growth: its vast pool: of”creatwe manage-
ment talent and.ifs historicaily- productive .work:.force. If
Americans can form a consensus on these'issues; i may not be
too late to reach for new from@ers in growth;: compehtlven&is,-
and the standard of imng

By Norman Jomzs in New York _

For information on reprints of this Special Report, call Business Week Fieprmm’ :
at 600 426-5494, or wnle Business Week Hepnnls. PO Box 45‘4'L nghtstown,
N.J. 08520, Lt et S ’
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SEC. 3031. PROTECTION OF SENSITIVE TECHNICAL INFORMATION
(A) Whenever any contractor makes an invehtion or disgovery to
which the Department of Energy has elected or preserved the right
to elect ownership at the time of contracting;
(i) for purposes of national security under section
202(a) (ii) of Title 35, United States Code, or (ii) because
the invention will be made or conceived in the course of or
under a funding agreement described in section 202(a) (iv) of
Title 35, United States Code, or (iiil) pursuant to
sections 2182 and 2189 of Title 42, United.States Code in a
contract which includes the operation of a Department of
Energy laboratory dedicated to the research and development
activities of that Department's Naval Nuclear Propulsion
'Pscogzcam,r nuclear weapons programs, or other atomic energy
defense activities,
such invention or discovery shall be or be¢ome the property of
the Government unless a U.,S, contractor requests ownership of
such invention or discovery, and the Secretary of Energy does not
notify the contractor within six months after the contractor
request that exceptional cifcumstances as defined and implemented
under 202(a) (ii) of Title 35, United States Code require
Government ownership of the invention or the invention or
discovery has been classified in accordance with Federal statutes
and implementing regulations or has been designated sensitive
technical information as authorized by Federal statutes and
implementing regulations. If the Secretary does not so notify

the requesting contractor, the contractor shall retain ownership




of the invention or discovery under the contractor ownership
provisions of sections 200-206 of.Title 35, United States Code.
In making a.decision under this section, the Secretary shall
consider -- |

(1) whether national security will bé compromised; and

{2) whether sensitive technical information (whether
classified or unclassified) under the Naval Nuc¢lear Propulsion
Program or the nuclear weapons programs or other atomic energy
defense activities of the Department of Energy for which
dissemination is controlled under Federal statutes and

- regulations will be released to unauthorized persons.




a. number of bills have been intro-
duced during the 99th Congress to
stimulate innovation and technol-

ogy transfer at government laboratories.'
Since these bills focus on licensing by the
government of its patents covering inven-
tions made at the laboratories, it. seems
appropriate to examine the mechanism by
which the government acquires title to these
inventions.

Rights in government employee inven:
tions are determined in accordance with
Executive Order 10096 and implementing
regulations now issued by the Patent and
Trademark Office. The Executive Order
was signed by President Truman on Janu-
ary 23, 1950, after a three-year investiga-
tion by the Department of Justice into gov-
ernment patent practices and policies.
Although this investigation conciuded in
1947, it took almost three additional years
and five draft versions of the Order before
it was finally signed.? The Department of
Defense, which was then responsibie for
80 percent of the total number of patents
covering employee inventions, did not sup-
port the Execative Order for a number of
reasens inciuding the negative impact it
might have on employees.”

The Order established a Government
Patents Board (GPB) chaired by a presi-
dential appointee who was required to sub-
mit the implementing rules and regulations

to the President for approval. The Board

John H. Raubitschek serves as Chief of the
Patents, Copyrights-and Trademarks Division of
the Department of the Army. Prior to assuming
this position in 1982, Raubitschek worked as
Patent Examiner in the U.S. Patent and Trade-
mark Office and as Patent Counsel for a number
of agenmes

The views expressed in thls article are those of

the author and do not reflect the official policy -

or position of the Department of the Army,
Department of Defense, or the United States
Government.
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consisted of representatives from 10 agen-
cies and acted in an advisory capacity to
the chairman. The chairman had a small
staff which ranged from 6-16 people, and
the overhead of the entire operation was
provided by the agencies on the Board.
Considerable disagreement developed
among the members of the Board over the
handling of employee inventions, and leg-
islation was recommended to resolve the

problem. In fact, the Board, which had met

regularly since its creation, ceased func-
tioning after November 9, 1956.* The leg-
islative recommendations were never acted
on, and later President Kennedy in Exec-
utive Order 10930 abolished the Board on
March 24, 1961. The functions of the chair-

‘man were transferred to the Secretary of

Commerce, who delegated them in turn to
the Commissioner of Patents,

The principle implementing procedures
issued by the chairman were contained in
Administrative Order No. 5, dated April
26, 1951. This was revised slightly in April
1962 and published as Part 300 of Title 37,
Code of Federal Regulations. It now appears
in Part 100 of Title 37. Additional proce-
dural instructions were provided to the
agencies by the chairman on January 10,
1935, which established 2 numbering sys-
tem and format for the various reports
required by Administrative Order No. 5.

Since the issuance of Executive Order
10096, there has been concern about its
constitutionality, because some have felt
that the President does not have the power
to deprive employees of common-law rights
to their inventions.® Under common law as

‘analyzed in 1933 by the Supreme Court in

United States v. Dubilier Condenser
Corporation’, an employee, whether work-
ing for the government or in the private
sector, retains ownership to his or her
inventions absent a written agreement to

the contrary, unless he or she was specifi-
cally employed or assigned to make the
invention. The Court considered that the
use of the employer’s materials in making
the invention results merely in a shop right
or royalty-free use of the inveation by the
employer.

The criteria for determmmg relatlve
invention rights are set forth in paragraph
i of the Order, which reads in part (a) as
follows: '

The Government shatl obrain the entire
right, title and interest in and to all inven-
tions made by any Government employee

(1) during working hours, or
(2). with a contribution by the Govern-

- ment of facilities, equipment, materials

funds, or information, or of time or ser-

vices of other Government employees on

official duty, or ‘
) (3} which bear a direct relation to or
. are made in consequence of the ofﬁc1al

duties of the inventor.’
(Emphasis supplied.) The use of a digjunc-
tive makes the scope of the Order rather
broad, and if the language of the Order is
applied literally, it would require the gov-.
ernment to take title to most inventions
made by the government employees.® The
Order, however, contains some flexibility
and in paragraph [(b) allows the govern-
ment, subject to the approval of the chair-
man, to take only alicense where the “*con-
tribution’’ is “‘insufficient equitably’’ to
justify taking title or where the government
has “insufficient interest” in the invention.

The first chairman chose not to apply the
Executive Order literaily, but rather fol-
lowed the principles set forth in the Dubi-
lier case.® This was accomplished by
emphasizing the term. “‘insufficient
equitably’’'® and interpreting ‘‘shall”” to be
the permissive ““may.”” The chairman rea-
soned that when Congress and-the courts

215




54

intended something to be man'd_atory, the

word “‘must’’ was used.” As an aside, the
chairman noted that a strict construction
of the Order would be contrary to existing
cases and could not be done in the absence

of statutory authority.'? In addition, the

. chairman interpreted ‘“*or’’ as “‘and’ and
required ail the criteria to be present in
order to justify taking title."* Thus, the crit-
ical issue in the rights determination became
whether or not the invention was directly
related to the employee’s duties.'

The Executive Order has been applied
for almost 35 years without apparently any
serious problem." There have been few
appeals by inventors from the agencies’
decisions, which may be an indication of
the fairness of the system.'®* However,
inventors would not be expected to com-
plain about a practice allowing them to keep
rights. "

Nevertheless, this author serlousiy ques-
tions whether the present policy should be
continued. It seems to be a doubtful prac-
tice to interpret a regulation contrary to the
normal meaning of its terms, i.e., “*shali”
to mean “‘should’ and “*or’” to mean “‘and.”
In fact, the Navy recommended in 1961 to
change ‘‘shall’” to “‘may’” when Adminis-
trative Order No. 5 was under revision."
The proposal, however, was not adopted.

The justification for liberal interpretation
because of a concern over the constitu-
tionality of the Executive Order is no longer
compelling. In 1976, the Seventh Circuit
concluded in Kaplan v. Corcoran that the

" Executive Order was constitutional.” This
decision was cited with approval in Hei-
nemann v. United States by the Claims
Court which held that the Executive Order
was the “‘sole avenue’’ for determining
employee invention rights and rejected the
plaintiff's common-law argument.®® ~

It is possible that some agency patent
counsel have used the rights determination

process as.a mechanism to provide incen-

tive to inventors. This might happen if an
inventor is allowed to retain commercial
rights and the government receives only a
license, based either on ‘‘minimal’’ contri-
bution by the agency to the making of the
invention, or in exchange for the govern-
meant filing a patent application. Thus, the
employee/inventor could make money by
licensing or selling a patent obtamed by the
government.” -

Secondly, the liberal interpretation seems
to be inconsistent with the development of
the Executive Order, which adopted almost
verbatim the Justice Department criteria
for determining invention rights,? and
therefore presumably accepted the rec-
ommended policy that government own-
ership of its employees’ inventions will best
serve the public interest.? In fact, it is gen-
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erally recognized that the Executive Order
was intended to change the status quo.* In
spite of the liberal interpretation of the

Executive Order, assignments increased

after the Order was issued.” One expla-
nation is that many patent counsel felt bound
to make their determinations in accordance
with the strict terms and intent of the Order.
Such a practice would not be questioned
by the Patent and Trademark Office, becat 2
determinations to take title are not reviewed
unless the inventor appeals. It is surprising
that there were few appeals, but many
inventors may not have been interested in

“rights and therefore were willing to execute

an assignment without going through a rights
determination.” This willingness may be
influenced by advice given them by agency
patent counsel 2

If agencies are permitted to interpret the
Executive Order either strictly or liberally,
it 1s likely that the application of the Order
would vary from agency to agency, and
maybe even within an agency. This, of
course, would defeat the expressed pur-
pose in the Executive Order to achieve
uniformity. Although the high percentage
of concurring opinions by the Commis-
sioner evidences a growing uniformity as
compared to the period priorto the Order,”
compiete uniformity has not been achleved
nor could it be expected.

There is no formal appeal from the Com-
missioner’s decision, which is final as pro-
vided by 37 C.F.R. 100.7(d). When an
accused infringer questioned the plaintiff's
title because it was acquired from a gov-
ernment employee, the court refused to
examine the rights determination absent
evidence of fraud.*!

. In Kaplan®, jurisdiction in the dlstnct
court was based on the Administrative Pro-
cedure Act and the review was to deter-
mine whether the agency decision on rights
was supported by “‘substantial evidence.”

Although the Seventh Circuit reversed the

lower court’s holding that Executive Order
10096 was unconstitutional, it was silent on
the question of jurisdiction. It is of interest
that neither court mentioned the earlier Third
Circuit decision of Zimmerman v. United
States*® which pot only assumed that the
Order was constitutional but also heid that
jurisdiction was in the Claims Court under
28 U.S.C. section 1498(a), which was
amended in 1952 to allow a government:
employee in certain circumstances to bring
suit against the U.S. for patent infringe-
ment. The Third Circuit noted that there
was considerable disagreement on whether
the Adminisirative Procedure Act was

jurisdictional. In addition, it stated that the

judicial review of a rights determination
was de novo notwithstanding the finality of
the Commissioner’s decigion.*

When the ownership of an employee -
invention issue was raised in the Heine-
mann case, supra, neither party initially
questioned that jurisdiction was in the
Claims Court. As faras the scope of review,
that court recently determined that it would
apply the ‘*substantial evidence’’ test.* This
represents an interesting situation because
the Claims Court seems to be following
Zimmerman on jurisdiction and Kaplan on
scopeé of review.

At east one author has advanced reasons
why the operations und:r the Executive
Order should not be considered subject to
the Administrative Procedure Act. For
example, it was noted that the general pub-
lic does not have an opportunity to partic-
ipate in the determination.’® Further, nei-
ther the decisions of the Commissioner nor
a digest is published or widely circulated.
An index of decisions was started in the

" early 1970s by the Patent and Trademark

Office, which makes it possible for one to
examine, in the Patent and Trademark
Office, what prior practice has been. But
the decisions themselves are not consid-
ered to form a precedent because they are
not published and aiso are very dependent
on the facts surrounding the particular

. invention. This changed to some extent on

January 6, 1986, when the Patent and
Trademark Office published in Volume 228
of the U.S. Patent Quarterly two decisions
on appeals by the inventor of agency rights
determinations. It is expected that the
agencies will consider these decisions as
stare decisis, especially since the Patent
and Trademark Office is cmng them in its
own opinions,

Although the court in Zimmerman felt
that 28 U.S.C. section 1498 was relevant
in making rights determinations, the Comp-
troller General ruled that the existence of
an implied license for the government under
28 U.S.C. section 1498 is not affected by
arights determination under the Executive
Order.”” The fact that the government may
have rights in an employee's invention, apart
from the Executive Order, is recognized by
the determination that the inventor has all
rights “*subject to law.”” The phrase *‘sub-
ject to law™ has been interpreted to be a
reference to 28 U.S.C. section 1498.* The
similarity in language between section 1498
and the Executive Order may confuse the
issue of government rights. However, if the
Executive Order is interpreted to limit the -
government to a shop right under the the-

‘ory of Dubilier, the two essentially become

equivalent.
Since there is no requirement when to

~make a rights determination; a problem

could arise if an inventor, after executing
an assignment, requests a rights determi-
nation. Under Title 37 of the Code of Fed-
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eral Regu!anons the inventor is given 30
days to appeal from an adverse decision by
the agency. However, if an inventor exe-
cutes an assignment gratultousiy, the agency
does not generally make a rights determi-
nation. Further, most agenciés would be
reluctant to determine rights after filing dnd
obtatning a patent, especially if it were

. licensed. Although there is a problem.in

authority for & government agency to retyn
rights to the inventor, especially after the
assignment has been recorded in the Patent

and Trademark Office, the Comptroller

General has ruled that an assignment
obtained through a mutual mistake is void-
able.* In addition, a recorded assignment
may not be enforced by a court because
the inventor was misled by a government
attorney into signing it.*

With the emphasis placed on the gov-

ernment to license its inventions, agencies

may be under pressure to take title more
often. However, there is no evidence that
this in fact has occurred.* In addition, leg-
islation has been passed creating a defen-
sive patent cailed a Statutory Invention
Registration (SIR) which the Department
of Defense is expected to use for its military
inventions.* In order to file for an SIR, the
government should have an assignment or
at least be entitled to one.

There are several other issues concern-

~ing the Executive Order that should be

mentioned. One is the meaning of the term
“making,”” which is not defined in either
the Executive Order or Title 37 of the Code
of Federal Regulations. The Chairman of
the Government Patents Board, however,
has given some guidance and considered
an invention to'be *made’” when there has
been conceplion as supported by written
evidence.* The basis for this is not clear,
and it represents a different standard from
that used with contractor inventions in which
the government also acquires rights if the
invention was first reduced to practice under
the contract. The chairman’s definition of
‘““making”’ may no longer be controlling.*

Another problem is determining what
constitutes “‘directly related’” which, as
previously mentioned, is the critical issue
in a rights determination. In testifving before
Congress, Captain Robillard, Assistant
Chief, Naval Research for Patents, stated
that he could relate almost any invention
to the employee’s duties.* In the present
practice, refiance is placed on what the
inventor’s supervisor thinks about the rela-
tionship because of first-hand knowledge
and objectivity. But this is still a very dif-
ficult area because inventions can be looked
at very broadly, as suggested by Captain
Robillard.

Ifthe claims are available, they are useful
in determmmg the scope of the invention.
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In fact, it may be appropriate to wait until
there are allowed claims before making a
rights determination. However, since claims
frequently are drafted by the agency patent
counsel, the inventor’s rights can be affected
without his or her realizing it. For example,

if the agency patent counsel includes claims

only to the embodiment of the invention
which relates directly to the job, a different
rights determination might result than if a

broader invention was claimed covering

research performed before government
employment, or which does not reiate
directly to the job. Of course, it becomes
a rather confused situation if claims are
includeéd which cover some embodirents
relating to the job and some which do not.
This author does not recommend carving
up the claims in a rights determination, but
suggests that separate patent applications
be prepared assuming that the government
is interested in both types of embodiments.
If it is subsequently determined that the

embodiments are not patentably distinct,

then a decision can be made later to com-
bine the cases.

If a government employee makes an
invention with a non-government employee,
the rights may also become very confusing.
For example, the government may be enti-
tied to an assignment of an undivided inter-
est from its employee which could be

licensed or further assigned. Because it is
unlikely that a company would be inter-
"ested in being a licensee or assignee of such

an interest, the government’s rights would
be equivalent to a royalty-free license.
However, the owner of the other undivided

interest might negotiate for the govern-.

ment’s rights.

There are several ways the government

might transfer its undivided interest. It could

agree not to license any party or to exclu-
sively license its undivided interest.* It is
not clear that an exclusive license under
these circumstances s subject to the gov-
ernment-wide licensing regulations.* If the

other inventor is an employee of a non--

profit or small business contractor, Public

"Law 96-517 authorizes but does not require

the agency to transfer its rights to the con-
tractor.®® In any situation, the government
should make a rights determination in such
a joint invention. Of course, if the govern-
ment decides that the employee is entitled

. to commercial rights, the inventor may deal

dnrectly with the owner of the other undi-

vided interest.

Conclusion

Either the Executive Order should be

revised to reflect more accurately the exist-
ing practice or the implementing regula-
tions in Title 37 of the Code of Federal
Regulations should be followed more closely
by the agencies.* Of course, the policy on
government employee invention rights could
be addressed by statute, thereby putting to
rest any lingering concerns over the con-
stitutionality of the Executive Order.

FOOTNOTES

'S. 65, H.R. 695, H.R. 1572. H.R. 3773, a
revision of H.R. 1572, passed the House unan-
imously on December 9, 1985. Its counterpart
in the Senate is S. 194,

* 3 C.F.R. 292 (1949-53 compilation). For a
detailed history of the Executive Order, see For-
man, The Government Patents Board-Determi-
nation of Patent Rights in Inventions made by
Government Employees, 35 J. Pat. Off. Soc'y
95, 127 (1953).

*Final Report, Part II, Armed Services Patent
Policy Review Board 18-26 (1952).

‘Patent Practices of the Government Patents
Bourd, a Preliminary Report of the Subcommit-
te¢ on Patents, Trademarks, and Copyrights of
the Senate Committee on the Judiciary on S.
Res. 53, 86th Congress, Ist Sess. (1959), at IIL

*No record could be found specifically revok-

ing these procedures, so they may still be in
effect. However, there is some confusion because
a number of the reports such as **8d,'"” *‘8e,”" and
“8f,"" required of the agencies by Administrative
Order No. 3, are not referred to in the present
Title 37 of the C.F.R. and are not now provided
by the agencics.

5Gerber, Patents- Inventions by Federal
Employees and Contractors-Disposition of Title
and Rewards, 35 1. Pat. Off. Soc’y 426 (1953);
Tresansky, Patent Rights in Federal Employee

Inventions, 67 J. Pat. Off. Soc’y 451 (1985).
280 U.S. 178, 53 §. Ct. 554, 77 L..Ed, 513 .

(1933),

8Finnegan and Pogue Federal Employee
Inventiorn Rights Time to Legisiate, 55 Micu. L.
REV. 918-66 ([957); also published in 40 J. PaT.
OFF. Soc'y 252-89, 322-54 (1958).
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Through gift, theft and license, our technology is leaking abroad

-almost as fast as we develop it. So scratch the long-term dream of |
a U S lzvmg oﬁ' exports of bng tecbnology goods and services.

Does anyone really
belleve in free trade?

" now a Brazilian.

EVER MiND if the US loses its

By Norman Gall

manufacturing skills; we'll just

import manufactured goods and pay for them

by exporting high technology and knowledge- .

oriented products Steel in, software out. Autos
in, microchips out.

- That’s a comforting theory held by a ot of people Is it

workable? Increasmgly it looks as if it is not workable. The.

whole concept is being seriously undermined as U.S. inno-
vations in technology are adopted not only by japan but
also by such fast-developing countries as South Korea,
. Brazil, Taiwan, even India.

' While these countries are more than happy to sell us
" manufactured goods, they closely control their own im-
ports of technology goods they buy from us, Exports of
computers and other high-technology products from the
U.S. are still huge, but the long-term prospects are in

question. In areas of medium technology, mini- - = ., - &

- computers in particular, developing countries are -y
adapting or stealing U.S. technology or licens- %
ing it cheaply to manufacture on their own. =~ ™,
Many of the resulting products are flood.mg

- right back into the US. -

‘The Japanese developed this policy to a
fine art: Protect your home market and
then, as costs decliné with volume, man-
ufacture for export at small marginal cost.
A good many developing countries have

- adopted the Japanese technique.

Against such deliberate manipulation of
markets, what avails such a puny weapon
as cufrency devaluation? Whether the
dollar is cheap or dear is almost irrel-
evant. Free trade is something we
all believe in until it clashes with .
what we regard as vital national ]
€conomic interests,

These are the broad trends.
Now meet Touma Makdassi
Elias, 41, an engineer bom in
Aleppo, Syria. Elias has a mas-

-ter’s degree in computer sci--
ence from San Jose State, in |
Silicon Valley, and a doc-
torate from the Cranfield
Institute of Technology
in England. Grounded
in European and U.S. A
technology, Elias is |

(s
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and bxggest producer of personal computers. Elias came to
Sio Paulo eight years ago to teach night classes in engi-
neering. In 1982 the Brazilian government banned imports
of small computers. Seizing the opportunity, Elias started
making the machines in the basement of a supermarket in
the industrial suburb of Diadema.

Technology? “We worked from [BM technical man-

uals,” Elias told FORBES. “We had a product on the market

by 1983. We started making 20 machines a month, Scon
we'll be making 2,400. Now my brother may be joining our
firm. He’s a graduate of the Sloan School of Management
at MIT, He's been managing an investment company in

Dubai, in the Persian Gulf, but we need him here. Brazil is -

one of the world’s fastest_-growing computer markets.”
There you have it in a nutshell: foreigners, some of them
Us. educated copying—stealing, to be blunt—U.S.

own governments, An iso-
lated development? No,
this is the rule, not the ex-
ception, in much of the
world. How, under such
circumstances, can
U.S. expect to reap the
, fruits of its own science
and technology?

Time was when tech-
nology spread slowly.
Communications were

sluggish and nations
went to great lengths to
keep technological in-
novations secret. In
northemn Italy 300 years
ago, stealing or disclosing
the secrets’ of silk-spinning
machinery was a crime pun-
ishable by death. The ma-
chines were reproduced in
England by John Lombe only
after he spent two years at
risky industrial espionage in
g Italy. At the height of the

o Industrial Revolution,
i Britain protected its
own supremacy in

115

- technology and reproducing it
L with protection from their
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His company, chrotec is Brazil's first
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textile manufacture through laws banning both exports of
machines and emigration of men who knew how to build
and run them. S _

. These embargoes on the export of technology were even-
tually breached. France sent industrial spies to England

and paid huge sums to get British mechanics to emigrate.

By 1825 there were some 2,000 British technicians on the
'European continent, building machines and training a new
" generation of technicians. A young British apprentice,

Samuel Slater, memorized the design of the spinning | -

“frame and migrated to the U.S. in 1789, later establishing a
textile factory in Pawtucket; R.I So, in the end, the tech-
nology became commonplace, but it took decades, and, in

the meantime, England was profiting handsomely from ts

pioneering. - L
Not so today, when 30% of ‘the students at MIT are

foreigners, many destined to retum to their native lands &

and apply what they learn of U.S. technology. What once

was forbidden, today is encouraged. Come share our

knowledge. o : :
Consider the case of Lisiong Shu Lee, born in Canton,

China in 1949, raised in Rio de Japeiro, now product -

planning manager for SID Informatica, one of Brazil’s big
three computer companies. Like many leading Brazilian
computer technicians, Lee is an engineering graduate of
the Brazilian air force’s prestigious Aerospace Technical
Institute near Sao Paulo. Bom in China, raised in Brazil,
educated in the U.S. “When [ was only 24,” Lee says, “1
was sent to the U.S. to debug and officially approve the
software for the Landsat satellite surveys devised by Ben-
dix Aerospace.” Lee later worked eight years with Digital
Equipment’s Brazilian subsidiary. _

Like Microtec’s Elias, Lee had leamed most of what he
knew from the Americans, In teaching this pair—and tens
of thousands like them—U.S. industry and the U.S. acade-
mies created potential competitors who knew ‘most of
what the Americans had painfully and expensively
learned. Theft! No. Technology transfer? Yes.

In Brazil over the past few years, the Syrian-born, U.5.-
educated Elias played cat-and-mouse with lawyers repre-
senting IBM and Microsoft over complaints that Microtec
and other Brazilian personal computer makers have been
plagiarizing IBM’'s BIOS microcode and Microsoft's
MS-DOS operational software used in the [BM PC. The
case was settled out of court, Brazilian manufacturers
claimed their products are different enough from the origi-
nal to withstand accusations of copyright theft.

Where theft and copying are not directly involved in the
process of technology transfer, developing countries find

ways to get U.S. technology on terms that suit them. They -

get it cheaply. Before President José Samey departed for his o

Septerber visit to Washington, the Brazilian government
tried to ease diplomatic tensions by announcing approval
of IBM's plans to expand the product line of its assembly/
test plant near Sio Paulo. IBM will invest $70 million to
develop Brazilian capacity for preducing the 5-gigabyte
3380 head disk assembly (HDA). ‘

Ah, but there is a tradeoff involved in the seeming
concession by the Brazilians. The tradeoff is that IBM’s
expansion will greatly improve the technical capabilities
of local parts suppliers to make a wider range of more
sophisticated products. About a third of the key compo-
nents in [BM's HDA catalog will be imported, but Brazil-
ian suppliers will get help in providing the rest, some
involving fairly advanced technologies. '

. But does what happens in Brazil matter ail that much?
Brazil, after all, is a relatively poor country and accounts
" for a mere $3 billion in the U.S.” $160 billion negative
trade balance. Brazil matters very much. For one thing,
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Micirotec foumnder Touma Makdassi Elias _
From Syria to Sao Paxlo via Silicon Valley.

. Nemrand in SGo Paulo
Plenty ojmdhp choices for computer luu:lun.

what happens there happens in similar ways in other
develaping countries—and some developed ones as well.
Brazil, moreover, is fast adapting co the computer age. The

- Brazilian computer industry employs over 100,000 people.

It includes everything from the gray market of Sao Paulo’s
Boca de Lixo district to the highly profitable overseas

_subsidiaries of IBM and Unisys. Both subsidiaries have

been operating in Brazil for more than six decades and, for
the time being, have been profiting from Brazil’s closed-
market policies. It includes many manufacturer/as-
semblers of micro- and minicomputers and of peripherais.
Companiés also are appearing that supply such parts as
step motors for printers and disk drives, encoders, muiti-
layer circuit boards, high-resolution monitors, plotters and
digitizers. The Brazilian market is bristling with new
computer publications: two weekly newspapers, ten maga-
zines and special sections of daily newspapers.

Brazil is only a few years into the computer age. Its per
capita consumption of microchips works out to only about
$1.40 per capita among its 140 million inhabitants, vs.
$100 in Japan, $43 in the U.S. and about $6 in South Korea.

- But given the potential size of the market and Brazil's
rapid industrialization, it could one day absorb more per- -

sonal computers than France or West Germany.

The point is simply this: In their natural zeal to make
Brazil a modemn nation rather thana a drawer of water and
hewer of wood, its leaders are determined to develop high-
technology industry, whether they must beg, borrow or
steal the means, Failing to develop high-technology indus-
try would be to court disaster in a country where millions
go hungry. But in doing what they must, the leaders of

Hs

Brazil and other developing countries run strongly countey
to the economic interests of the U.S.

Because of these nationalistic policies, formgn-owned
firms are banned from competing in Brazil’s personal com-
puter and minicomputer market. Brazil’s computer indus-
try is not high tech, if that means being near the cutting
edge of worldwide technological advance. But it does show
the ability of Brazilian businessmen and technicians to
shop for and absorb standard technology, without paying .
development costs. In computers, where knowledge is the
maost expensive component, it becomes cheap to manufac-
ture if you get the knowledge free or almost free. The U.S.
develops, Brazil copies and applies. There are perhaps a
dozen Brazils today.

"“We're a late entry and can pmk the best technology,”
says Ronald Leal, 36, co-owner of Comicro, a CAD/

CAM equipment and consulting firm. “We 'don‘t waste

money on things that don’t work. In 1983 we saw a market
here for CAD/CAM done with microcomputers. We
shopped around the States and made a deal with T&W -
Systems, a $10 million California company that has 18% .
of the U.S. micro CAD/CAM market. T&W heiped us a
lot. We sent people to train and they came to teach us.”
Comicro learned fast. Says Leal: “We developed new

- software applications that we're now exporting to T&

Brazil exporting computer designs to the U.S.? Only five
years after IBM began creating a mass market for the
personal computer, the U.S. home market is being invaded .
by foreign products—of which Comicro’s are only a tiny
part. Technological secrets scarcely exist today. .

Aren’t the Brazilians and the others simply doing what

FORBES, DECEMBER 15, 1986
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‘the U.S. did a century and a half ago—protecting its infant
-industries?

If that were all, the situation might not be so serious for
the U.S. But plck up any U.S. newspaper these days and
count the advertisements for Asian-made personal com-
puters claiming to be the equivalent of the IBM PC but
selling at maybe two-thirds of IBM's price.

According to Dataquest, a market research firm, Asian
suppliers will produce nearly 4.5 million personal comput-
ers this year. At that rate, they should capture one-third of
the world market by next year. Taiwan now is exporting
60,000 personal computer motherboards and systems
monthly, 90% of which are [BM-compatible. Of these,
70% go to the U.S. and most of the rest to Europe. Korea,
Hong Kong and Singapore together sth another 20,000
each month. -

Dataquest says it takes only three weeks after a new

U.5.-made product is introduced before it is copied, manu-
factured and shipped back to the U.S. from Asia.
Thus the U.S. bears the development costs while for-

" eigners try to cream off the market before the development

costs can be recouped. That is the big danger. The days
when a person could be executed for industrial espionage
are.gone. .

President Reagan recently warned that the U.S. is being
victimized by the international theft of American creativ-
ity. Too many countries turn a blind eye when their

-citizens violate patent and copyright laws. In 1985-86 U.S.

diplomats successfully pressured Korea, Singapore, Malay-
sia, Taiwan, Hong Kong and Thailand to pass or at least to

draft legislation enforcing patents and copyrights more

'FORBES, DECEMBER 15, 1985 .

strictly. Brazil is a major holdout.

The difficulties between Brazil and the U.S. over com-
puters crystallized in the 1984 Informatica law, which
Brazil's Congress passed overwhelmingly near the end of
two decades of military rule. The law, in effect, legalizes
stealing—s0 long as the victims are U.8. technology ex-
porters. Complains the head of a leading multinational
whose business has been curtailed under the new law:

“They want our technology but want to kill our opera- -

tions. This whole show is sponsored by a handful of sharp
businessmen with connections in Brasilia who are making
piles of money from their nationalism.”

The new law formally reserved the Brazilian micro- and
minicomputer market for wholly owned Brazilian firms. It
allowed wholly owned subsidiaries of foreign companies—
IBM and Unisys—to continue importing, assembling and
selling mainframes, but not out of any sense of fairness. [t
was simply that Brazilian companies were unable to take
over that end of the business.

Under the law, joint ventures with forexgn firms were
allowed only if Brazilians owned 70% of the stock and had
“technological control” and “decision control.”

The main instruments for implementing this policy
were tax-incentives and licensing of imports of foreign

hardware and knowhow; all to be approved by the secretar-

iat of information science {SEI}.

“In 1981 Brazil’s then-military government decreed that
SET would control the computer and semiconductor indus-
tries and imports of any and all equipment containing
chips. The implications are especially ominous for U.S.

interests: Brazil’s SEI is modeled, quite openly, on fapan’s
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" notorious Ministry of Internation-

wl:ule they talk, the Brazlhans do

al Trade & Industry (MITI). Bra-
zil's computer policy today fol-
lows the line of a mid-Fifties re-

what they please
U.5. Customs has responded to
manufacturers’ complaints by

port by MITI's. Research
Committee on the Computer. ‘
In the 1930s and 1960s MITI -
used Japan's tght foreign ex-
change controls to ward off what
its nationalist superbureaucrat of -
the day, Shigeru Sahashi, called

No matter how you slice it, per capita
or by dollar volume, most of the
world’s semiconductors go to the U1.S.,
Japan and Europe. Don’'t be misled,
though. The smaller markets matter,
especially to the governments that
work so hard to protect them.

stopping pirated products at the
border. But the Taiwanese now
have such cost advantages that
they can easily afford to license
technology that they have already
"copied. The Koreans are more
scrupulous, but pirated technol-

“*the invasion of American capi-

Semiconductor consumption (shillions]

ogy not reexported to the U.S, is

tal.” In long and. bitter negotia-
“tions in the late Fifties, Sahashi

$1 23 45 6 7 8 9 10111213

very hard to control.
More than three years ago Edson

told IBM executives: “We will
take every measure to obstruct the
success of your business unless
you license IBM. patents to Japa-
nese firms and charge them no
more than 5% royalty.” In the end,
IBM agreed to sell its patents and

de Castro, president of Data Gen-
eral, told a Commerce Depart-
ment panel that foreign nations’
computer policies “threaten the
. structure and future of the U.S.

plained why: “U.S. computer com-

accept MITT's administrative guid-

Dollars per capita consumption

panies are reliant on international

ance on how many computers it
- could market in Japan. How many

$10 20 30 40 50 40 70 50 %0 100

business and derive a substantial
portion of revenues from exports.

Japanese products would be sold in
the U.S. today if this country had
imposed similar demands on the
Japanese!

Some UJ.S. economists are de-
scribing the result of the Japanese

Because of the rapid pace of tech-
nological development, the indus-
try is capital intensive. Growth
and development rely heavily on
an expanding revenue base. This
. can only come from full participa-

policy as the “home market ef- -
fect.’” They mean that protection-
- ism in the home market tends to
© create an export capability at low

tion in established and developing
global markets. Reliance upon do-
mestic markets is not enough.”

marginal cost.

“Home market protection by one cou.nx:ry sharply raises

its firms’ market share abroad,” says MIT’s Paul Krugman,

reporting the results of computer simulations of interna-
.tional competition in high technology. “Perhaps even
more surprising, this export success is not purchased at the
expense of domestic consumers. Home market protection
" lowers the price at home while raising it abroad.” -

 Brazil surely has similar intentions. IBM and other U.S.
computer companies are transfemng tecnnology to Braz:l
as never before,

The Brazilians may have grasped a reality that r.he U S.
has been unable politically to address: that while there is
no way to check the fast dissemination of technology
today, the real prize in the world economy is a large and
viable national market—a market big enough to support
economies of scale and economies of specialization. In
short, while a country can no longer protect its technology
effecnvely, it can still put a price on access to its market.

As owner of the world’s largest and most versatile market,

the U.S. has unused power.
Taiwan, Korea, Hong Kong and Singapore, lacking large
internal markets, could develop only because they had

" easy and cheap access to the rich U.S. market.

Why doesri’t the U.S. reciprocate? The Reagan Adminis-
tration has threatened to restrict imports of Brazilian
exports to the U.S. by Dec. 31 if Brazil doesn’t 1} protect
-softwaré with new copyright legislation, 2} allow more
" joint ventures with foreign firms, and 3) publish explicit

-rules curtailing SEI's arbitrary behavior.

But the Brazilians are hardly trembling in theu' boots,
'Brazilian officials hint that if Brazilian exports to the U.S.
‘are curbed, Brazil won’t be able to earn enough dollars to
service its crushmg external debt. Diplomats of both coun-
tries want to avoid a showdown, so they keep tatking. And

T
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cade, de Castro’s Data General is selling technology for its
Echpse supermini to Cobra, the ailing government com-
puter company. Other U S. computer manufactu:ers are
following suit. -

Hewlett-Packard, in Brazll since 1967 with a- wholly
owned subsidiary to import and service the company’s
products, has just shifted its business into partnership
with Iochpe, a Brazilian industrial and finance group. A
new firm, Tesis, 100% Brazilian-owned, will make HP
calculators and minicomputers under its own brand name.

“Only a few years ago HP refused to enter joint ventures,
but now we have ones going in Mexico, China, Brazil and
Korea,” says a company executive. “In the past we felt,
since we owned the technology, why share the profits?
Then we found we couldn’t get into those foreign markets
any other way.” .

Harvard Professor Emeritus Raymond Vemon a veteran
analyst of international business, says of world technology
markets: “Except for highly monopolistic:situations, the

buyer has a big advantage over the seller. Countries like’
Brazil and India can control the flow of technology across |

their borders and then systematically gain by buying tech-
nology cheaply.”

Vernon draws an ominous parallel: “A century ago the
multinationals were in plantation agriculture and electric
power. Now they’re al! gone because their technology and
management skills were absorbed by local peoples. The
same thing is happening in other fields today, including
computers.”

This is why it males httle difference whether t.he dollar
is cheap or dear. In this mighty clash between nationalism
and free trade, nationalism seems to be winning. Where
does this leave the U.S. dream of becoming high-technol-

ogy supplier to the world? Rudely shattered. B

- FORBES, DECEMBER 15, 1986

computer industry.” De Castroex-:

T

Yet after resisting the Brazilian
government’s demands for a de-
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IR SCRVING AIR FORCE SYSTEMS COMMAND NS ——

Labs, inventors ‘divvy up 'royalties

By JUNE FORTE
AFSC Public Affairs
Andrews AFB, Mdl.

The Technology Transfer Act
of 1986, signed into law by
President Reagan Oct. 20, is
expected to act as a catalyst in
speeding federal laboratory

sector. Because federal inven-
tors will be reaping a 15 per-
cent share of the royalty pie,
the new bill may very well spur
an era of American inventive-
ness the likes of which has
rarely been witnessed.

The new legislation author-
izes the more than 700 federal
laboratories to enter into coop-
erative research agreements

and other organizations.
Although the bill does not
specifically prohibit foreign
business participation in these
joint-research ventures, it is
geared toward stimulating the
American economy. The Tech-
nology Transfer Act also
provides for the sharing of li-
censing revenue between labo-
ratory and inventor. Until Oct.

Air Force inventions went into
the Treasury Department cof-
fers.

For Air Force Systems Com.
mand laboratories, the new"
legislation means funds — 85
percent of licensing revenues
— earmarked to pursue new re-
search, to support present stud-
ies and to pour lifeblood into

technology into the commercial

with businesses, universities

20, all royalties from patented

... Legislation to spur inventiveness

From Pagé 1

projects shelved by budget con-
straints,

For Systems Command sci-
entists and engineers, the law
guarantees them a minimum
15 percent of the take, “Getting
the royalties away from the
Treasury Department was a
four-year struggle,” said Frank
A, Lukasik, AFSC patent at-
torney, who has been person-
ally and professionally in-
volved in this legislation since
its inception.

In the past, Lukasik said,
there hasn’t been much action
in licensing government-owned
inventions. “There’s been no
champion.” With the new bill,
the laboratory can license its
own inventions. By giving our
people & piece of the action,

“they. can be the champions
now,” he added.
For purposes of the act, every

_government location can be

considered a laboratory and
every federal employee — mili-
tary and civilian — a potential
inventor, he explained.

“Let’s say a lab director has

- something new or novel — say

it’s an invention — and he or
she can’t get any further Air
Force funds to develop it. The

_inventor can go out and find a

corporation and say ‘here’s an
item that’s useful to the Air
Force, but it aiso has a civilian
application.” The laboratory
now has the authority to aceept
cash contributions from the
business to continue its work
in-house or share the work or
whatever,” Lukasik said.

The word is out, he con-

tinued, that the Nayy is cur-
rently negotiating a license for
T Taser patent developed By s
naval research laborﬁiﬁﬁ-
;entor “The Navy w

2.5 million, and the inventor
15, aligible for.a $375.000 cash
award” — a far cry fxom the
“$300"incentive award of the
past, wh1ch  Lukasik gaid will
still'Be S given, ...

On the Air Force side, the
“Two-Dimensional Drawing
Board Manikin,” an Aeronauti-
cal Medical Division {now the
Human Systems Division) Hu-
man Resources Laboratory in-
vention that was patented in
1977, is also being negotiated
for licensing. Although the in-
ventor no longer works for the
government, he still will re-
ceive 15 percent and the
Brooks AFB laboratory will get

See Legislation, back page

85 percent of the royalties, .-
Lukasik said.

AFSC scientists, engineers
and other inventors should
“dust off their files, dig through
their notebooks and-check their
closets” for applicable inven-
tions, Lukasik urged.

“They can begin by “spread-
ing the word,” he advised, But,
he cautioned, “Be sure to tell
the laboratory director first be-
cause there's always a poten-
tial for conflict of interest.”

Anyone with a patented in-
vention that has commercial
application should contact the
local Staff Judge Adyocate for
assistance. For unpatented in-
ventions, work through the
AFSC Patent Law Division,
AUTOVON 858-5372.



