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Figure 11.4a. COSTS OF POOR QUALITY A ND PRO D UCTIVITY: An Int r odu ctory
U. S. Perspective

An edito ria l in Science [248(#4952): 125 (13 April, 1990)], reprint e dbelow, int roduces the fol low ing idea s:

* the ability to compete in the glo bal economic sys tem is a matt e rof national conc e rn for any cou ntr y;

* the cau ses are wide-rangi ng fo r the diffic ulties faced by indust ry in cou ntr ies like the U.S. and Canada whi c h, tradit ion a l ly,
have been dominant economic powe rs;

* the edito ria l is con cer ned primarily wit h manufacturing, but sim ilar con sid eration sap ply to service in du s tries.

The Lost U.S. Exc e lle nce in Manufa cturi ng

Ame ricans are accustome dto thinking of their cou ntr y as lea d-
ing the world in technol ogy. But when they do, they are liv ing

in a dre a m wo r ld. "Amer ican manufactur ing has neve r been in
mo retroub le than it is now". The quotation is the first sent enc eof a
repor t is s ued by the Offic e of Technol ogy Assessment (OTA) de -
tailing facto rs con tributing to a con tin uing decli ne in U.S. manufac-
turing cap abilit ies.*

The tou ghest challenge in manufactur ing technol ogy is coming
fr om the Far East. Korea and Taiwa nare newly strong competito rs.
Bu t Ja pan’s record is uniqu e. It has led all maj or cou ntr ies in pro -
du ctivity growth for decades. It has become pre eminent in impor tant
in du s tries that were onc edominated by Ame ricans. The Jap anese
su ccess is att rib u t able largely to gre at competenc ein manufactur ing
technol ogy. They hav e been aler t to oppor tun ities to improve
ex isting produ cts and have made the necessar ycapi tal inv est mentsto
create or obtain super ior produ ction equipment. They hav e been
sk ille d in usi ng equipment, organizi ng wo rk, and managi ng people
to make the produ cts.

The United States has mos t of the world’s best unive rsit ies and
so m eof the best indust ria l la borato rie s. It ex’cels at mak ing scie n tific
and technical discov eries. But foreign companies and especi ally the
Ja pan es ehave repeatedly beaten U.S. firms in getting new and im-
prov ed versi ons of produ cts to marke twhile keepi ng quali ty hig h.

The rea son sfo r infer ior per for manc ein the United States are many,
and they are des cribed in the OTA repor t. Weaknesses inclu de defi-
cie n cie sin capit al marke ts, labou r, gov ernment, and management. A
majo r deter rent to essentia l inve s tments in technol ogy and equ ipment
is ver y high U.S. capit al cos t s. To obtain fun ds necessar y to meet
fe deral budge tdeficit s requ ire shigh int e rest rat es. Cor respondingly,
the rat es for indust ria l capi tal inv est mentsare eve n higher. The
behaviour of financia l market sha salso been det rim e n tal. Pre ssure s
are exe rted on companies by the stock marke t, par ticularly by
in stitution a linve s t ors and takeove r raid ers. For many companies the
mos t im por tant future consid eration is the bottom lin e fo r the nex t

qu arterly repor t.

Education a l deficie n cie scons titute another handicap for Amei c a n
co mpanies. On the earlie r production lin es, the workers use dthei r
hands, not their heads. But needs hav echange d. Wor kers who can-
not cope wit h math or problem -solv ing are a liability in advanc e d
ma n ufactur ing. In the 1960s our students per for med in mat has wel l
as students anyw here, but now the per for manc eis comparative ly
me diocre.

Future exc ellenc e in manufactur ing technol ogy is likely to be
dependent on appli c ation sof mic r oelectron i cs. In this fast-mov ing
field lea de rship in usi ngthe best in new capit al equ ipment is usually
de cisiv e. In the past two deca desU. S. indust ry has become stea dily
mo redependent on foreign manufacture rs for the produ ction machin ery.
Ja pan es esuppli ers dominate the marke t fo r co mputer num erically
cont rol led machin e tool s . Amer ican produ c e rs of sem i con duct or
production equipment are fast losing the lea dto Jap anese riv a ls. Ten
ye ars ago, U.S. firms hel d mo re than three -qu arters of the world
market for sem i con duct or produ ction equipment. By 1988, the U.S.
sh are was dow n to 47% and dro ppi ng. Los s es in the status of the
U. S. equ ipment are a handicap for U.S. sem i con duct or produ c e rs.
Fo r so m ecr iti c a l production equipment, U.S. use rs say they can
only buy the lat est model from Jap an after it has been in wid e us e
by Jap anese produ c e rs for mon ths.

Producers of superco mputers in the United States als o risk depen -
‘d e n ce on Jap anese suppli ers of components. The hig hest per for-
ma n ce mem ory and bio focal log ic components come only from
Ja pan. Cray, a U.S. manufacture r of superco mputers, has at tim e s
been told that the lat est and best of thes eco mponents are "not yet
av a ila ble for expor t fr om Jap an.’" They are, howeve r, availa ble to
Ja pan es esupercomputer manufacture rs, and the res ult ant Jap anese
supercomputers are ready for expor t.

Ja pan es esk ills in improvi ng technol ogy, in produ ction, and in marke t-
ing are adm i rable. But often they eng age in for ms of economic war-
fare that hav ewe a ken ed this cou ntr y. The United States must take
st eps to improve its skills and to avo id ove r dependenc eon cruci al
it ems from others. –PHILIP H. ABELSON

*Offic eof Technol ogy Assessment, Ma king Things Better: Com peting in Manufacturing
(Gove rnm e n tPrin ting Offic e, Washington, D.C., Feb ruary, 1990).

Li st the facto rs mentio ned in the edito ria l (r egarding manufactur ing technol ogy) as bei ngre sponsib le for:

• Ja pan’s success; • Amer ica’s infer ior per for manc e.
1

What does the edito ria l say about the role of theeduca tional syst em in:

• the problems faced by indust ry in cou ntr ies like Cana daand the U.S.;

• theso l ution to thes eproble ms?

2

The two sho rter quotation sor article sgive nov erleaf on pag e11 . 18 are conc e rne dwith the same topi c as the Science edit orial
reprint e dabov e,but they refer exp licit ly to the fol low ing matt e rs:

* us eof sta tis tical meth odsby the Jap anese as.... amajor rea son for their compet it ive edg ein high-qua lity low-cos tpr oducts.

* Ja pan es eau to facto rie s in the U.S .(w hich use Am erica nwo rke rs) produ c ea hig her-quali ty car at a lowe rcos tthan do
Gene r al Moto rs, Ford and Chr ysler.

1995 -04 -20

(cont inued overleaf )



Un ive rsity of Wat e r loo STAT 221 – W. H. Che rry

#11 . 18

In an article entit ledThe Sci entific Con text of Qua lity Improve-
ment: A lo ok at the use of sci entific met hod in qua lity improve-
ment, George E.P. Box and Sore nBi sgaard(in Qu ali ty Progr ess-,
Ju ne, 1987, pag es 54, 56) anticip ated them e sof the Science
edit orial reprint e dov erleaf on pag e11 . 17 when they wrote:

The United States is facing a ser iou secon omic problem . Its role as
the world’s mos t powe rful indust ria l nation is bei ng thre atene d.
Au tomobiles, cameras, col our telev isi on, computer chips, and
machin e tool s are just some of the produ ct cat egor ies in whi c h the
U. S. has los t at lea st50% of its marke t to Jap an ove r the last ten
ye ars. It’s cle ar that the Jap anese are doi ng a number of things rght,
but a maj or rea son for thei r co mpetitive edge in high -qu ali ty, low-
cos tproducts is that they use statis ti c a lmethods. Quite sim p ly, the
Ja pan es ehave a secret ing redie n t : they do it and we don’t .

Later in the article, Box and Bisgaard com mentas fol low s
abou t whet her Jap anese met hods of produ ction can be
ap plie dsu ccessfully in Nor thAmer ica:

Does it Wor k in the U.S.?
People often ask,"Wil l this wor k in the U.S.? " One int e resting

ex ample is Mat sushita, a Jap anese manufacture r of telev isi on set s
and othe r electron i c devi ces, whi c h so m e ye ars ago bou ght an
Amer ican telev isi on pla n t ju s t ou tsi de Chi c ago. When Jap anese
ma n agement first took ove r, the rej ect rat e wa s146%. That may
soun d ex traordin ary; it means that mos t televi sio n sets were pul led
off the lin e to be rep aired at lea ston ce – and some were pul led off
tw ic e. By usi ngtool s li ke the ones des cribed above (i.e., in Box and
Bi sgaard’s article), the rej ect rat e wa s brou ght dow n to 2%. The
change did not happen ove rnight. It took fou r or five years of
meti c ulously weeding out the cau ses of defects. Howeve r, when a
study group from the Unive rsity of Wis con sin, led by the lat e
Profes sor Wil lia m G. Hunter, visit e d the pla n t in the spring of 1985,
there was not a  Jap anese in sig ht. Only Ame ricans were emplo yed,
and the re seeme dto be no que s tion they prefe rre d the new sys tem .
The manage rs said that the pla n t wa s a madhous ebefo re. They
coul d not find any tim e to manage becau se they were alw ays putting
ou t fires. The change sha ddramati c a l ly improve d product quali ty,
productivity, and morale – and the manage rs got tim eto manage.

EM9031Globe and Mail, Mar ch 24, 1990, page B5

Ja pane se cars better,
top GM official admits
Reuter______
MO RAINE, Ohio

A Gen eral Moto rs Corp. exe cutiv e ha spublicly stated what indu s try
officia lshave long been loathe to adm it : Ja pan es eau to companies
ma ke better cars in the United States than their U.S. cou nterparts.

"The evi denc eso far is that on ave r age the(Ja pan es e) transplants
produce a hig her-quali ty car at a lowe r cos t than the domestic
ma kers." said George Eads, GM’s chief economist.

"Transplant" is a ter mus ed to des cribe Jap anese auto facto rie s in
the United States.

Mr. Eads said Jap anese gains in U.S. auto sales "will only sto p
in cre asi ngwhen the Ame rican firms mat ch the Jap anese firms."

His statement, made dur ing a lecture ser ies in Morain ethis week,
wa sa rare pub lic adm issio n by a GM officia l that the company and
it s Detroit-base dcoun terparts, Ford Moto rCo. and Chr ysler Corp.,
lag the Jap anese in quali ty.

Officia ls of the Big Three U.S. auto makers, when que s tion ed
priv ately about Jap an’s growing success in the United States, have
said they are beh i nd their Jap anese competito rs but are clo sing the
"q uality gap."

Bu t Mr. Eads’ statement bring sthe adm issio n in t o the pub lic are n a.

He said the re is evi denc ethe quali ty gap is clo sing, but said as
long as it exi sts, sales wil l contin ueto be los t to the Jap anese pro -
du cing domestically.

"A s long as the gap does exi st, it wil l be possib le for Jap anese
fir ms ..... to profit ably est ablis h he re and capture any growth in the
market or displace domestics," he said.

What charact e ris ti cs of apr oduct (e i the rgoodsor se rvi ces), in addit ion to hig h qu ali ty, are usually needed for com me rcia l
su ccess? Exp lain briefl y.

3

Be sid e ssta tis tical meth ods, what sub jects, cov ere din cou rses offeredou tsi de our Facul ty of Mat hem ati cs, are relevant to the
re solu tio n of the diffic ulties faced by indust ry in cou ntr ies like Cana daand the U.S.? Exp lain briefly.

4

Explain brief ly the meaning of the stat ement near the end of the secon dquot ation abov eat the left from Box and Bisgaard:
(The manag ers) cou ld not find any time to manag ebeca use they wer ealways putting out fires.

• Outlin ewhat you see as the (un d e sir able)conseq uen cesof this state of affairs.
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