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Fa ctory Magic: In a Plant in Memphis, Shar p of Jap an
Sh ows How to Att ain Qual ity, Instill Familia l Feel ing
Sh a rp Ele c tronics Unit Cut s Defe c ts by Pushing Har d It s Wo rke rs and Sup pliers

By L. ERIK CALONIUS

St aff Rep orter of THE WALL STREET JOURNAL

MEMPHIS, Tenn. – When word sprea d
that Sharp Corp. of Jap an was pla nning to
buil d an ele ctron i cs facto ry here, a lot of
people thoug ht the Jap anese were mak ing a
big mis take.

After all, RCA Corp. had built a TV pla n t
in Memphis in 1966 – and shu t it dow n fiv e
ye ars lat e r. That facility had suf fered just
abou t ev ery labor and management affli ction
im agi nable: wil dcat str ikes, union -au t hor ized
st rikes, app are n t sabotage of the produ ct and
a ser ies of lay offs that took the pay rol l fr om
a peak of 4,200 wor kers dow n to 1,600. At
times, so many hun dre ds of defective TV
sets clogg ed the assemb ly-lin e aisles that
technicia ns had diffic ulty rep air ing them.
Finally, RCA pul led the plu g, ship ped mos t
of the machin ery and work off to Taiwa n
and left the Mem phis labor force with a
black eye.

Ye t Sh arp came here any w ay. "People
said it was labor problems that cau sed RCA
to clo se," says Pau l Hagusa, the pre sid e n t of
Sh arp Manufactur ing Co. of Ame rica, "but
we didn’t think so. We fel t it was RCA’s
lack of quali ty in the produ ct."

Su cce ss Story

Sh arp not only has prove d the ske pti cs
wrong but has als o vi ndicated the city’s wor k
fo rce. Despi te some problems wit h la bor
un ion s, its 500,000 -squ are -foot pla n t ha s, in
the past fou r ye ars, rol led out a mil lio n co -
lo r-telev isi on set s and a millio n mic r owave
ov ens. It has don e so wit h U. S. labor (all
the assemb ly-lin e wo rke rs and 85% of the
ma n age rs are Ame rican) and wit h mos tly
Amer ican components (U. S. companies sup -
ply 70% of the TV par ts and 75% of the
mic r owave par ts) . Productivity has reache d
90% of that in Sharp’s Jap anese pla n t s , and
the defect lev el is low. The pla n t ha s toug hed
ou t the recessio n withou t re ducing its output
of abou t 30,000 TV set s and 30,000 ove ns a
a mon th (except for a slig ht dip in 1981), wit h-
ou t layoffs and wit hou t lo sing its profit ability.

Be s t of all, Sharp products ship ped from
Memphis get hig h marks for quali ty and
du rability from con sum er groups.

The Jap anese company’s rem arkable suc-
cess – on the banks of the Mis sis sip pi Riv er
– can’t be att rib u t e d to speci al machin ery or
au tomation: Ame rican competito rs use the

same equ ipment. Nor can it be att rib u t e d to
em p l oye es who sing the company song eve ry
mo rning, dre ss neatly in company garb, exe r-
ci se in unison or eat sushi; they don’t.

So, what’s Sharp’s secret?

The assemb ly-lin e wo rke rs themselves cre -
dit the Jap anese style of management. At its
co re, it dem ands ver y hard wor k and an ob-
sessio n with quali ty, an obs essio n with mak ing
ev ery seam wel d and switch of the produ ct
perfect. A Sh arp manage r ag rees, sayi ng:
"I t’s not what we do, but how well we do it.
It’s the con stant strivi ng for exc ellenc e."

Twist of Fat e

The lea de r in that drive for exc ellenc e, Mr.
Hagusa (pron oun ced huh - GOO-sah), came
to his posit ion in Memphis throu gh a full
tw ist of fat e. A teen-ag er dur ing World
War II, he wor ked in an airc raft pla n t in
Osak a, his hometown, and onc e, running to
wo rk dur ing an air raid, barely escaped
death as an Ame rican bomb gla n ced off a
trol ley-car cable and bou nced to a harmles s
sto p ju s t yards away from him . After the
war, he became a hous eboy to an Ame rican
Army offic e r and conve rted to Cat holi cism,
taking the Chris tia n name Pau l. Later, he
gr a duated from eng ine e ring school and be-
ga n his lifel o ng care e r with Sharp.

No w, Mr. Hag u s a, a sma l l ma n whos e fe et
ju s t re ach the floor as he settles into an
Amer ican -si zed chair, con sid ers his job "a
great mis sio n," one that he hopes wil l ea s e
trade tensi ons bet ween the U.S . and Jap an.
And he cle arly is pre sid ing at a jun ction of
two culture s.

His office is decorated with a vase of sil k
che rry blo sso ms, an ornat e samur ai helm et
and a glowe ring por trait of Tokuji Hay aka -
wa, the company’s fou nde r. But despi te his
we a k Englis h, Mr. Hag u s a ha s le arned to
live wit h Amer ican customs. ("Shake hand
is not so bad, but hug?" he says , wrinkling
his face in dis taste.) At the heig ht of last
ye ar’s Chris tma s party, Mr. Hag u s a rais ed
che e rs among the emplo yees by declaring,
"The re are two things I’v e le arned sin ce
co m ing to Ame rica: how to wre ck cars and
how to drink Jack Daniel’s ."

Labor Lessons

He als o ha s le arned about Amer ican labor
un ion s. In Oct ober 1980, the Nation a l Labor
Rela t ion s Bo ard charged Sharp wit h in ter ro-
gating emplo yees about thei r un ion senti-

ments, threatening to mov e the pla n t if em-
plo yees vot e d un ion, sugge s ting that cer tain
em p l oye es quit rat her than sup por t a union,
telling emplo yees they cou ld be "naile d to
the wall" for dis tributing union lit e r ature, and
ot he r offenses. In a settle ment in Aug u s t
1981, the company agre e d to pos t in the pla n t
noti ces promisi ng not to harass emplo yees in-
volved with the union. Last mon th, Sharp and
the Int e rnation a l Br otherhood of Ele ctr ical
Wo rke rs, whi c h the emplo yees had vot e d to
repre sent them, agreed on a con tract.

Mi c h ael D. Lucas, a  union organizer,
doesn’t place ful l blame for the con tentio n
on the Jap anese management. "They are n’t
any more famili ar wit h Amer ican labor law
than you or I are famili ar wit h Ja pan es e la -
bor law", he says , adding that the company
wa s le d in t o the lit igation by its law firm.
"J apanese management is finally getting the
id e a that we are n’t the devi l s in disguis e
they were led to believe we were," he rem arks.

Bu t the mos t im por tant les son learned by
Mr. Hag u s a ha s been how lit tle mos t Amer i-
can companies know about achievi ng quali ty.
"The mos t im por tant pat h to quali ty", he says
throug h an int e rpret e r, "is that emplo yees feel
that they are of one family, playi ng an im-
portant role in the company ".

How is a famili al feeli ng ins til led? "There
mu s t be a change in the way that manage -
ment in the U.S. tre ats its emplo yees," he says .
"Other wise, it is diffic ult for emplo yees to
re spond " as the Jap anese do.

"I n Amer ica, when sales dro p, the first thing
Amer ican management in gen eral thinks of
is layi ng off emplo yees. In Jap an, it is the
la st resor t," he says . Ja pan es e co mpanies cut
cos t s el sew here, he adds, or tem porarily
shift produ ction emplo yees into sales eve n
thou gh "they may not be as efficie n t as ex-
perienc e d sales people."

With thei r jo b s assure d, wor kers – in
Ja pan, at lea st – feel a responsib i lity to put
the company before all els e. "In Jap an, an
em p l oye e tr ies to work his lifetim e with the
co mpany he choos es. So he does not put
mu ch impor tanc e in his personal int e rests,"
Mr. Hag u s a says . "I n Ja pan, they say, ‘Jo b
first, family life comes secon d.’ "

Fo r himself, he says , "I don’t wor k to liv e,
I liv e to work."

This strong wor k et hic is app are n t at the
Sh arp pla n t in Memphis. "The Jap anese wor k
mu ch more than we do – telex ing home to
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Ja pan, che cking up on us," says Kev in Hig -
night, an eng ine e r at the pla n t. "They wor k
to sev en or eig ht eve ry nig ht and on Satur day
mo rning s. They seem to like it."

And they push the U.S. wor kers relent-
le ssly. "Yo u won’t see people sit t i ng arou nd
on the loa ding docks," says Milt on Ke e, the
co mpany’s Ame rican manage r of quali ty con -
trol . "Eve ryone here has a job, and they’re
ex pected to do it. There are no exc u ses."
He adds:

"I’v e neve r wo rke d so hard in my life. It’s
been hard on me, it’s been hard on the othe r
em p l oye es, and it probably alw ays wil l be
hard . Bu t I’ve had 17 years in manufactur ing,
and the last three hav e taug ht me more than
all the previous 14."

‘The y’r e Tr aining Me’

Fred Hay nes, anot he r engi neer, agrees.
"I t’s a tou gh place to wor k," he says . "They
ke ep trying to get a lit tle more out of you.
They keep goi ng deeper, dem anding better
qu ali ty from you. They’re train ing me .....
In a way, I’m a Jap anese eng ine e r, learning
to rela te to Ame rican companies." Then he
conc e des, "I think it’s real good."

Howeve r, not eve ryone is wil ling to liv e
un d er Sharp’s eve r-tig htening standards.
When Sharp first aske d Amer ican sup pli ers
to submit their mat e ria ls to Sharp eng ine e rs
in Jap an for inspectio n, alm o st all faile d.
Some vendo rs, exa sperated, quit the bidding.

During Sharp’s first year here, the Jap an-
es e dominanc e stir red up tensi on in the pla n t,
too. "They were here to dup licate the pla n t
in Jap an," one wor ker says , "a n d there was
only one way to do things – their way ". Es-
peci ally dur ing that first year, the re were
so m e diffic ult meetings bet ween the Jap an-
es e and the Ame ricans. With Amer ican sug -
ge s tion s carrying lit tle weight wit h Ja pan -
es e ma n agement, "it was sometimes hum ili-
ating," one Ame rican manage r re calls.

Much of that has passed. "They had to
le arn about us as people first, befo re they
coul d tr ust us," one wor ker says . "Now, I
fe el they respect us."

The Ame ricans, in tur n, expre ss respect
fo r the Jap anese, especia l ly for thei r att en-
tion to det ail. Alt hou gh many of the Jap an-
es e didn’t know Englis h when they arriv ed
fo ur years ago, "they’r e ev en starting to cor-
re ct ou r gr am mar and spelling," one Ame ri-
can worker boa sts.

Going by the Book

In the Spartan con cret e-block offic e of Joe
Scott, the produ ction manage r fo r Sh arp’s mi-
crowave ove ns, a sig n on the wall rea ds, "Do
it rig ht – the first tim e." But good int en-
tion s and hard wor k alon e don’t accou nt for
Sh arp’s quali ty. Another facto r is fou nd in a
thick book on Mr. Sco tt’s desk. In the book
are lin e gr aphs that meticulously track the
puls e of the assemb ly lin es throu gh infor-

mation col lect e d fr om a  dat a sh eet att ache d
to each ove n. "We let the data tell us what
we need to know to cor rect a  problem ," he
ex pla ins. "We don’t use personal opi nio ns
or emo tio ns.

Althou gh Sharp has been able to track
and improve the lev el of quali ty in its own
plant, it has fou nd it much more diffic ult to
persua de its 70 U. S. sup pli ers to do so, too.
"We’re trying to convi nce vendo rs that quali ty
actually reduces their cos t s ," Mr. Sco tt says .

At a recent meeting of vendo rs, Edward
Cox, Sharp’s TV set produ ction manage r,
ex pla ine d "P ractis e Si ncer ity and Cre ativity",
Sh arp’s oft-repeated busi nes s creed . "A s fo r
si ncer ity, we expect you to send us 100%
qu ali ty par ts," and pre cis ely on sche dule, he
said. "As for cre ativity, we expect you to
particip ate in quali ty improve ments."

‘Report Car d s’

Sup pli ers got "repor t cards" evaluating the
qu ali ty of their mat e ria ls , thei r pric es, prompt-
ness of deliv ery and othe r fact ors. Sixteen
ve n d ors receiv ed 100% quali ty rating; 15
ot he rs als o go t A’ s with 95% to 99%; 18
go t B’s wit h 85% to 94% ; nine got C’s wit h
75% to 84% ; and three got D’s wit h 65% to
74%. The re weren’t any F’s .

"We did abou t as wel l as I alw ays did in
school , a strong C," says Jef f Ta l bot, vic e-pre-
si dent of Talbot Indust rie s Inc., a  Neosh o, Mo. ,
suppli er of wire racks for Sharp’s mic r owave
ov ens. Mr. Talbot bla m e s his 84% rating on
a few bad shipments when Talbot Indust rie s
st arted its first run eig ht mon ths ago. "Sh arp
does a first-pie c e in spection wit h ev ery ship -
ment, and if it doesn’t mea s ure out exactly,
then the whole shipment is no good," he
says . "Other companies woul d say, ‘We ll, it
doesn’t exactly meet our tole r anc es, but we
can use it.’ But at Sharp, if it’s wrong, it’s
wrong."

Next year, he says , with a bit of disbeli ef
in his voi ce, Sharp expects his company to
re ach 97%. "It’s not goi ng to be easy", he
conc e des. "If we can cut our in-hous e re -
je ction dow n fr om a hig h of 12% to 1% or
2% and then make sure we don’t send them
ov er 1% defects, that wil l be the proof of the
pudding."

At the head of the cla s s with a 100% rating
wa s, not surprisingly, Tab u chi Ele ctr ic Co.
of Ame rica, a Jap anese suppli er of transfo r-
me rs that fol lowe d Sh arp to Ame rica and
set up a pla n t em p l oyi ng 150 person s in
Jack son, Tenn. "We are of the same mind,"
says Itaru Nak agawa, the directo r of sales
and pla nning. "No t only wit h Sh arp but
with our other custome rs, we hav e ve ry ea-
ge r co mmu nication s. Even if the customer
me r ha sn’t rej ect e d this time, eve n if the re is
but a lit tle pos sib i lity of rej ectio n, we wil l
know at the meeting and cor rect it."

Howeve r, Mr. Nak agawa says his per for-
ma n ce must be improve d. "Thei r (Sh arp’s )

obje ctive is that they don’t need to inspect
ou r product at all," he says . "I t’s an obj ectiv e
that is ver y hard to approach."

Being tou gh is only half the for mula for
ge tting quali ty. The othe r half is mak ing
suppli ers als o fe el a par t of the family, Mr.
Hagusa says . Inde e d, onc e a sup pli er begin s
wo rking wit h Sh arp and shows wil lingn es s
to improve, the rela t ion s hip can last a long
time.

"We’d really hav e to step all ove r ou r toes
to get throw n ou t of here," says Mr. Talbot, the
ma ker of mic r owave wire racks. "They’d giv e
us eve ry con sid eration unde r the sun becau se
we hav e done a good job." Adds Mr. Hig -
night, the Sharp eng ine e r, "If the company
ha s a problem , we can telex Jap an to see if
they’v e solved that problem in the past. Our
jo b actually is to hel p the vendo rs get their
reje ction rat es dow n so they can make some
money".

Richard Hol ling t on, vic e-presid e n t of Bryan
Custom Pla sti cs Inc., whi c h sells about half
a mil lio n plasti c pi eces for Sharp TVs each
ye ar, says , "They dem and jewel ry. The re just
is not any comparison bet ween the quali ty
Sh arp dem ands and that dem ande d by RCA
and Zenith."

Bu t at the same tim e, "they hel ped us wit h
ou r qu ali ty-con trol lay out and train ing," Mr.
Hollington says . "They dev elo ped hou rly
au dit s of our assemb ly lin e to isola te prob-
le ms soone r".

Li ke a sco re of other vendo rs, Mr. Hol-
li ngton has been called before Sharp’s quali-
ty-improve ment com mitt e e, a body for med
two years ago to hel p ve n d ors. "It’s not a
hell-raisi ng sessio n at all," he says . "They are
prov iding us wit h the exper tis e of their top
ma n agement. At Ame rican companies, if
they find a problem in you r product, it’s you r
proble m. At Sharp, we wor k it out tog ether".

On a recent day, one of Sharp’s "qu ali ty
ci r cle s" is meeting. Led by a train ed lea de r,
Sh arp’s quali ty circle s "brain sto rm" idea s,
sele ct a problem to be sol ved and then col-
le ct dat a on the problem . Later, the problem
and pos sib ly a solutio n are pre sent e d to Mr.
Hagusa and othe r members of management.

Tw o Innovat ions

At one table, five mic r owave assemb ly
wo rke rs are dis cus sing one wor ker’s innov a-
tion: a metal dowel that fits into the cent e r
hole of a fiv e-hole mic r owave -ov en brack et.
"I saw that people were hav ing troub le lin-
ing up the hole s ," says Randy How le, "but if
so m eon e befo re them had put in the cen -
ter screw, the person didn’t hav e a problem ."
So Mr. How le dev elo ped the met al dowel ,
which , when sli pped into the middle hole,
alig ns the brack et while the othe r fo ur hole s
are screwed dow n.

At another table, a group of emplo yees is
discus sing a secon d innovation: a plasti c ta -
ble top with cou ntersunk hole s in whi c h to
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Figure 11.11a. PROCESS IMPRO VEMENT STRATEGIES: Jap ane se Man agement 1  (continue d 1)

st and screws. The devi ce makes the screws
si mple to pick up and keeps them from
rolling off the table and on to the floor. As
a res ult, produ ctivity has improve d by sev en
un its a day, the circle leader says .

Howeve r, Sharp doesn’t expect a dol lar pay-
back from the circle s , which meet on com -

pany tim e. Ins tea d, a ma n age r ex pla ins , the
ci r cle s are a "hum an-rela t ion s prog ram ."

That com ment harks back to a rem ark by
Mr. Hag u s a:

"Onc e there was a tim e when the Ame ri-
cans had ver y ef fi cie n t machin es and equ ip-
ment, and Jap an did not. At that tim e –

regardle ss of the workers – those wit h the
mos t mode rn machin es had the competitive
advant age." But now, he says , on e coun try
soon has the same machin ery as another.
"So, what makes the differenc e today", he
says , is "the quali ty of the people."

The quite lengt hy article reprint e d abov e in 9 colum ns ove r thre e si des of this Fig ure 11.11a illust r ates a number of impor tant
differenc es between the Jap anese approach to manufactur ing and what has tradit ion a l ly been don e in Nor th Amer ica . The fol-
lowing sum mar y, in the order in whi c h the matt e rs occur in the article, can act as a study guide to the les son s to be learned
fr om the Jap anese; it als o prov ides an int roduction to some of the idea s of To t al Qua lity Manag ement. [When availa ble, rele-
vant succi nct quotation s fr om the article are giv en in ita lics at the ends of some of the poi nts.]

* Labour unrest and poor quali ty produ cts may bot h be symp t o mati c of company organization a l proble ms; such problems
are alm o st alw ays a con seque n ce of impro per management processes or practic es. [Colu mn 1]

* The hig h qu ali ty now com monly associat e d with Jap anese goods, and the hig h productivity, ca n be (largely) achieve d un d er
suit able management by Nor th Amer ican workers usi ng ge nerally availa ble machin ery and components. [Colu mns 1 and 2]

This same poi nt is made by Box and Bisgaard on the ove r leaf sid e (page 11.1 8) in Fig ure 11.4a .

−− So, what’s Sharp’s secre t? The assembly-lin e work ers themsel ves cre dit the Japanese style of manag ement. [Colu mn 2]

−− So what mak es the dif fer ence today is the qua lity of the peop le. [Colu mn 9]

* There need to be responsib i lit ies of bot h em p l oye rs to their emplo yees and of emplo yees to their emplo yer, and it is vit al to
buil d an envi ron ment in whi c h both can flou ris h to the mutual advant age of each group and the ben efit of the company as a
whole. [Colu mns 3 and 4]

Su ch a state of affairs is what Dem ing refers to as a win-win situa tion, in con trast to adversarial barga in ing whe re one
si de ‘wins’ at the expense of the othe r’s ‘lo ss.’

* Hard wor k is one inescap able requi rement for indust ria l (any wo rthwhile?) ‘s ucces s.’ [Colu mns 3-4]

−− I don’t wor k to live, I live to wor k. [Colu mn 3]

−− They wor k to seven or eig ht every nig ht and on Satur day mor nings. They see m to lik e it. [Colu mn 4]

* There needs to be an obs essio n with quali ty and unrem itting effor ts to keep on improvi ng it, wit h the empha sis on the pr o-
cess; i.e., a con stant strivi ng for exc ellenc e or (un attainable?) ‘per fection.’ [Colu mns 2, 4, 5 and 6]

This obs essio n is als o cle ar from the vid eo Ja panese Con trol Chart, des cribed in Fig ure 11. 25; the topi c can be pursued
fur the r at the Audiovi sual Cent re (E2 1309) in the 60-minu t e film Pa sssion for Excel len ce [#F86 803] althou gh, becau se
this is a film rat her than a vid eo, the in structor ha s to make the AV booking.

Off-sh oots of this obs essio n are str ict adherenc e to standards or speci fi cation s, a ref usal to compromise, and an unw il-
li ngn es s to be satisfie d with pre sent accomplis hments. [Colu mns 5 and 6]

−− It’s not what we do, but how wel l we do it. It’s the con sta nt strivi ng for excel len ce. [Colu mn 2]

−− Ot her com panies wou ld say, ‘We ll, it doesn’t exactly mee t ou r tolera nces, but we can use it.’ But at Sharp, if it’s wrong,
it’s wrong. [Colu mn 5]

−− They kee p tr ying to get a little more out of you. They kee p go ing dee per, dem anding better qua lity fro m you. [Colu mn 4]

* A pro per record of dat a rela t i ng to past improve ments and problem solutio ns can be a valuable resou rce for maint aining thes e
two activ ities on an efficie n t and effective basis. [Colu mn 5]

−− If the com pany has a problem, we can tel ex Japan to see if they’ve solved that problem in the past. [Colu mn 6]

* Proble m solv ing must be base d on relev a n t and tim ely data, not on personal opi nio n or emo tio n. [Colu mn 5]

−− Line gra phs ... met i culou sly tra ck the pulse of the assembly lin es throu gh information col lecte d from a data sheet attached
to each oven. [Colu mns 4-5]

−− We let the data tel l us what we nee d to know to cor rec t a problem. [Colu mn 5]

−− They develo p e d hourly audits of our assembly lin e to isol ate problems sooner. [Colu mn 6]

* It is mutually advant ageou s to build long-ter m co o p era tive rela t ion s hips wit h suppli ers (or vendo rs) ; the open com mun i c a-
tion that is par t of such rela t ion s hips hel ps to anticip ate diffic ulties befo re they become sig n ific a n t proble ms. [Colu mn 6]

−− Our job actua lly is to hel p th e ve ndors get their rej ect i on rates down so they can mak e so me mon e y. [Colu mn 6]
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−− They develo p e d hourly audits of our assembly lin e to isol ate problems sooner. [Colu mn 6]

−− They are prov idi ng us wit h th e expertise of their top manag ement. [Colu mn 6]

−− At America n co mpa nies , if they find a problem in you r pr oduct, it’s you r pr oblem. At Sharp, we wor k it out toget her.
[Colu mn 6]

* People (e.g., on the sho p floor) who work wit h a process are usually the mos t know ledge able about it and so they can be a
vital sou rce of idea s abou t how to improve the process. [Colu mns 6-7]

The maj ority of process improve ments are sma l l and unspect acular, but the cumulative effect of many of them may out-
weigh the gains from the occasio nal maj or ‘breakthroug h’; Nor th Amer ican culture tends to ove rem pha size the latt e r at
the expense of the for mer (e.g., in baseball ver nacular, singles vs home run s).

In the vid eo Design ing Industr ial Exper iments: Par t 1. Qua lity and the Art of Discovery, des cribed in Fig ure 11.1 7, Pro -
fe sso r George Box sugge s t s that many (in du s trial) proble ms are rela t ive ly ea sy to sol ve and so are wel l within the cre ative
capacity and resou rces of a sub stantia l fr actio n of the work force; by con trast, problems whose solutio n requ ire s ‘e xpert’
att entio n and appre ciable resou rces are consid erably less co mmon.

* Quality circle s [Colu mns 6-8], ins tituted here becau se of their obvious con tributio n to Jap anese indust ria l su ccess, hav e often
ha d mu ch les s im pact in Nor th Amer ican manage d co mpanies; this is a rem inde r that cul tur al differenc es between Nor th
Amer ica and Jap an may mean we need cre ative adapt ation, rat her than unt hinking ado ptio n, of Jap anese indust ria l methods.
We must also try to ens ure that what we do is pro perly manage d.

The infor mation gene r ated by brain sto rming [Colu mn 6] can often be effective ly syst ematized, as a prelu de to fur the r
analys is, by means of ca use-and-effec t di agr am(s).

Three other com ments are:

• The article reprint e d in this Fig ure 11.11a was writt en in 1983 and yet from the 1990 edito ria l in Science, reprint e d in Fig -
ure 11.4a, it seems that, sin ce the early 1980s, the Jap anese hav e only mov ed further ahea d. The sober ing con clu sio n is that,
despi te the unequ ivocal demons tration of the effective nes s of Jap anese met hods of manufactur ing, Nor th Amer ican indust ry
as a whole is slow in learning the necessar y le ssons; a relevant maxim is: it’s simple but it isn’t easy.

−− Bu t th e most impor tant les son learned by Mr. Hag usa has bee n how little mos t Am erica n co mpa nies know about achieving
qu ali ty. [Colu mn 3]

−− We ’re trying to con vince ven dor s that qua lity actua lly reduces their costs. [Colu mn 5]

• The abse nce of any dis cus sio n in the article of process or produ ct design sh oul d not be taken as indicating lack of impor tanc e
of this matt e r; in fact, desig n in all its aspects is an es sent ial part of any su ccessful indust ria l st r ategy (e.g., see Fig ure 11. 2).

• The article is con cer ned with manufactur ing, but an obs essio n with quali ty is equ ally impor tant in service in du s tries, althou gh
so m e modific ation of implem e n tation strategie s may be needed, tak ing into accou nt the his t ory and current ‘culture’ of the par-
ti c ular organization.

The article EM8301 reprint e d in this Fig ure 11.11a is als o us ed in Statis ti c a l Highlig ht #95.
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