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The Key Role of Statist icians in the Transformation of North American Industry

BRIAN L. JOINER*

There is much to be don e if Nor th Amer ican indust ry is to sur viv e
in the new economic age. We statis ti cia ns hav e a vit al role to play in
the transfo rmation that is needed to make our indust ry competitive in
the world economy. As statis ti cia ns, we are faced with a maj or
challenge – and a maj or oppor tun ity – unlike any thing we hav e ev er
ex per ienc e d befo re. This article des cribes this oppor tun ity and seeks
to int e rest othe rs in joi ning forces to hel p ou r in du s try meet its chal-
le nge s. The dis cus sio n will mov e fr om the goa l – improve ments in
qu ali ty and produ ctivity – to the nuts and bol ts of how statis ti cia ns
can prep are for a new role in indust ry.

We begin wit h a rem inde r that maj or improve ments in quali ty and
productivity are inde e d ne c essar y if our indust ry is to rega in a com -
petitive posit ion in world marke ts. The secon d poin t is als o a re-
minde r: statis ti cs and statis ti cia ns are impor tant in gen erating thes e
im prove ments. The thi rd poi nt is not yet so wid ely accep ted: a new
ma n age ria l cli mat e is necessar y befo re thes e ga ins can be sust aine d.
Four th, and eve n le ss wel l know n, is that statis ti cia ns hav e a maj or
role to play in cre ating this new cli mat e. Fin a l ly, speci fi c st eps are re-
co mmende d fo r thos e who wis h to prep are for a new role in hel ping
to cre ate the rig ht manage ria l cli mat e fo r achiev ing maj or con tin uou s
im prove ments in quali ty and produ ctivity.

THE NEED FOR IMPRO VEMENTS IN
QUALITY AND PRO D UCTIVITY

Au tomobiles, cameras, stereos, col our TV’s, food proces sors, micro -
wave ove ns, athle tic equ ipment, computer chips, medical equ ipment,
in du s trial robots, optical equ ipment, hand tool s, ele ctr ic moto rs – This
is a por tio n of a lis t deve loped by Stanford Profe sso r St eve n Wheel-
wrig ht; it was com mun i c ated to me by Ala n Godfrey of AT&T Bel l
Laborato rie s. What do thes e products have in com mon? They are
att r activ e, co mplex produ cts of hig h technol ogy, dem ande d in high
volu me – just the types of produ cts for which a cou ntr y woul d li ke
to be a lea de r in desig n and manufacture. But thes e are produ cts in
which the U.S. worldw ide marke t dropped by 50% dur ing the 1970s.
And this lis t is just the tip of the iceber g. Jap an and, inc rea singly,
ot he r coun tries are beating our sock s off, and they show no sig ns of
le tting up.

STATISTICS AND STATISTICI ANS

St atis ti cs and statis ti cia ns are alrea dy hel ping our indust rie s ma ke
ga ins in quali ty and produ ctivity. The re are many exc ellent, dedica -
ted statis ti cia ns in indust ry today. Nev erthele ss, those of us who
wo rk in and wit h in du s try know that our effective nes s is rela ted to
the manage ria l cli mat e in whi c h we wor k; we know we cou ld ac-
co mplis h mu ch, much more in a more fav orable cli mat e. This bring s
me to my maj or poi nt: the need for a manage ria l cli mat e in whi c h
majo r ga ins in quali ty and produ ctivity beco m e the nor m.

NEW MANAGERIAL CLIMATE

Ma n age ria l cli mat e is the secret to Jap an’s success – not robots,

not tax poli cie s , not cul tur al differenc es. But what manage ria l cli mat e
is best, and why? An article in The Wall Stree t Jo urnal (Calon iu s ,
1983), illust r ates what the "new cli mat e" is all about. RCA built a
TV pla n t in Memphis in 1966 but shu t it dow n fiv e ye ars lat e r after
a ser ies of wil dcat str ikes, union -au t hor ized str ikes, app are n t product
sabotage, and lay offs that reduced the pay rol l fr om 4,200 wor kers
to 1,600. Then Sharp of Jap an mov ed in to salvage the pla n t and the
rep u t ation of the Mem phis wor k fo rce. Dur ing the past fou r ye ars,
this Jap anese -ma n age d plant has rol led out a mil lio n colour TVs and
a mil lio n mic r owave ove ns. Produ ctivity is hig h; defect lev els are ver y
low. Sharp accomplis hed this wit h Amer ican workers, Ame rican
co mponents, and a ser iou s re c essio n – and with out layoffs or los s of
profitability. What is their secret? It has three par ts:

1. obs essio n with quali ty,

2. achiev ing a feeli ng among emplo yees that they are one big family,

3. identifyi ng and cor recting problems by means of dat a, not opi nio n
or emo tio n.

Thes e prin ciples are best illust r ated by a triangle, whi c h connot es
in teg rity, whole nes s, and a syn ergy among the par ts (se e Fig. 1).

An Obsession Wit h Qual ity

Let me tel l a sto ry to illust r ate what I mean by an obs essio n with
qu ali ty. One company I wor k with acqui red a ver y large number of
a par t (434,000, to be exact) fr om a sup pli er before exper iencing
thei r first failu r e with it. It was a "m ino r" par t, cos ting only 11¢ .
They notifie d the sup pli er, and the sup pli er came to inspect the faile d
part and the circumstanc es of the failu r e. The par t prov ed to be de-
fe ctive, so the sup pli er change d thei r proces s. They sub seque n tly
purcha s ed more than 3,000,000 of thes e parts wit h only one more fail-
ure. Now I ask you, do you think this sup pli er was unde r Amer ican
or Jap anese management? Another company exper ienc e d an 8.5%
fa ilu r e rate with another par t. The sup pli er of that part want e d to
know why the company was complaining : the 8.5% failu r e rate was
bett e r than the indust ry ave r age. You gue sse d. That sup pli er was
Amer ican manage d!

Scientific Approach: Focus on Pro cesse s

The key to improve d qu ali ty is improve d proces s es. Quali ty is im-
prov ed throu gh improve ment in processes, not by inspectio n. This
re calls the 85/15 rule of Jur an and Dem ing, whi c h says that at lea st
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Figu re 1. Neces sar y Ingr edien t s fo r th e Tr ansfo rmation of America n In dus-

tr y. These three ing redients , ta ken toget her, cre ate the new manag eria l cli-

mate that is neces sar y to be world com petitive.
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85% of problems are sys tem problems and les s than 15% are due to
wo rke rs. (Deming now says that more than 94% of problems appear
to be sys tem rela ted .)

Proces s es ma ke things work. Thousands of processes need im-
prov ement, inclu ding things not ordin arily thoug ht of as processes,
su ch as the hir ing and train ing of wor kers. We must study thes e
proces s es and find out how to improve them. The scie n tific approach ,
data -base d de cisio ns, and teamwo rk are key to improvi ng all of
thes e proces s es. This empha sis on processes is one of the princip al
things Jap anese manage rs hav e achiev ed, but Amer ican manage rs
typi c a l ly hav e not.

All One Team

This is absolu t ely necessar y. Lacking team spi rit, emplo yees can,
throug h passiv e re sis tanc e, impede the best effor ts at quali ty improve -
ment. Wit h it, eve ryone seeks improve ment, eve ryone gains from
im prove ment, and teamwo rk becomes per vasiv e.

He re is an exa mple of how one Ame rican -ma n age d co mpany im-
prov ed its produ ctivity and, at the same tim e, fos tered the team spi rit
among its workers. This company emplo yed 20 wor kers in a met al
fin ishing are a. Thes e wo rke rs, their manage rs, and technical sup por t
people set to wor k to improve produ ctivity. As a res ult, the number
of wor kers requi red dro pped first to 11 and then to 7. Now the usual
re spons e of Ame rican management woul d be to lay off the "surplu s"
wo rke rs. This company, howeve r, tau ght them new skil ls , move d
them into new jobs , and recog n ized their con tributio ns to the com -
pany. What wou ld hav e happen ed if they had been laid off inst ea d?

An othe r su ccess sto ry (Se rrin, 1983) is abou t a War wick TV pla n t
that mov ed from the Midwest to the Sun Belt to be competitive. But
that did not work eit her and, after a few years, the pla n t wa s sold to
Sa nyo, a Jap anese company. Sanyo kep t the same workfo rce and
now tur ns ou t excellent TV set s at a high lev el of produ ctivity. The
se cret? A new manage ria l cli mat e, wit h au t hor itarianism de-em pha -
si zed . A 12-year wor ker says : "We are a family ".

The triumph of Jap anese management is bei ng repeated all ove r
No rth Amer ica . The companies are not per fect, but they are hig hly
su ccessful. The Feb ruary 2, 1984, issue of USA Today ("J apan’s
Goods Rol l In," 1984) repor ted that 476 Jap anese -ow ned companies
now emplo y 82,900 Ame rican workers in the manufacture of eve ry-
thing from balloons to automobiles. It can be don e in Nor th Amer i-
ca . It is being don e.

The triangle, whi c h ha s qu ali ty, teamwo rk, and the scie n tific ap-
proach at its api ces, sum marizes the maj or requi rements of the new
ma n age ria l cli mat e ne e ded for our indust ry to rega in it s co mpetitive
posit ion in world marke ts. You may recog n ize that this triangle is
also a condense d fo rm of Dem ing’s "14 Poi nts for Management."
No w I acknowledge that not eve ryone agrees wit h Deming. I mu s t
tell you, thoug h, that after sev eral years of focus ed study and hard
wo rk in this are a, I hav e beco m e in cre asi ngly convi nced that, while
Crosby, Jur an, and othe rs hav e ma ny good idea s, Deming goes
mu ch fur the r in unde rst anding the deep unde r lyi ng problems facing
No rth Amer ican indust ry.

Some statis ti cia ns think Dem ing has gon e too far and is too con-
fr ont ation a l with top management. I will not argue abou t the pack-
ag ing of his mes sage; it mig ht be improve d. But I believe the mes-
sage its elf is rig ht on targe t, and I ask you to suspend judgement on
Deming and open you r mind to the pos sib i lity that he may be rig ht.
Let us rev i ew his "14 Poi nts for Management," whi c h ap ply to orga-
nization s of all types and all sizes – not only to entire companies but
to their par ts:

1. Cre ate con stanc y of purpose toward improve ment of produ ct and
se rvi ce.

2. Ado pt the new philo s ophy – we are in a new economic age.

3. Cea s e dependenc e on inspection to achieve quali ty.

4. End the practic e of awarding busin ess on the basis of init i al cos t.

5. Improve con stantly and forev er eve ry activ ity.

6. Ins titute train ing and edu cation on the job, inclu ding management.

7. Ins titute super visio n.

8. Drive out fear.

9. Bre a k down bar rie rs bet ween dep artments.

10 . Elim inate sloga ns and exh ortation s.

11 . Elim inate wor k st andards that pre scr ibe num erical quotas.

12. Rem ove bar rie rs that rob wor kers of their rig ht to pride of wor k-
ma nship.

13. Ins titute a vig orous progr am of edu cation and ret r ain ing.

14 . Put eve rybody in the company to wor k in teams to accomplis h
the transfo rmation.

Some statis ti cia ns may say : "We can do wel l en oug h withou t the
change in manage ria l cli mat e." I do not believe it. Let me cit e an
ex ample. One manage r I know got really tur ned on when he learned
abou t st atis ti cs. He studie d proces s es and improve d them . He use d
Paret o charts, con trol charts, and desig n of exper iments. He isola ted
the cau ses of problems and eli min ated them . His wor kers thoug ht
he was super, becau se he wor ked with them and helped them get rid
of many of the hassle s that had plagued them in their jobs.

Then he was relieve d of his responsib i lity becau se his manage r and
ot he r ma n age rs did not unde rst and the 85/15 rule. When he poi nted
to problems outsi de his own are a, the othe r ma n age rs fel t he was poi nt-
ing to th em – when, in reality, he was poi nting out the problems in
the sys tem .

Yo u may encou nter sim ilar problems. You r wo rk may often be
sto pped at dep artment al bar rie rs. You may be aske d to work on prob-
le ms that you know are not the mos t im por tant and urgent problems
of the company. Do you wor k in a place whe re other emplo yees,
fr om top to bottom of you r or ganization, activ ely seek you r advi ce
to help them improve quali ty and produ ctivity? You are useful to
your organization now, but you cou ld be much, much more useful.

ROLE OF STATISTICI ANS IN CREATING
THE NEW MANAGERIAL CLIMATE

I hav e br ief ly des cribed the new manage ria l cli mat e and why it is
im por tant. I hope you agree with me that it is needed . The nex t
qu estio n is: Is the re any thing we statis ti cia ns can do to help cre ate
the new cli mat e? The surprising answe r is: Yes, the re are things we
st atis ti cia ns are among the best prep are d to do. Dem ing tol d me that
fo r thre e ye ars befo re I believe d him. He said: "Not hing les s is re-
qu ire d than the transfo rmation of the Ame rican style of manage -
ment – and you [st atis ti cia ns] must show management how to cre ate
that cli mat e."

I cou ld not see it. I coul d not see why I or other statis ti cia ns
sh oul d be inv olved in the cre ation of a new cli mat e. I coul d se e why
st atis ti cia ns wou ld ben efit from the change – that par t wa s rela t ive ly
ea sy. But what did I know that wou ld hel p with the transfo rmation
of the Ame rican style of management? Only in the past year hav e I
co m e to unde rst and what Dem ing meant, and I woul d li ke to share
with you my new unde rst anding of his mes sage. I do not expect to
conv inc e ev eryon e to become inv olved in the transfo rmation of man-
ag ement. That is not necessar y. But some of us do need to be in-
volved .

It wil l not be easy. The transfo rmation of management is not a
role for which we hav e been wel l prep are d. It is a much broader
and more amb it iou s role, requi ring new skil ls that mos t of us hav e
tende d not to dev elo p. Let us look at a fe w aspect s of the new man-
ag ement philo s ophy and not e what con tributio ns statis ti cia ns can
ma ke toward thei r im p lem e n tation.

Ev eryone Seeking Imp rovements in Qual ity and Pro ductiv ity

St atis ti cia ns can help implem e n t this by teaching manage rs how to
focus on processes rat her than on bla m ing indivi d uals. Ame rican
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Figure 11.1 2. PROCESS IMPRO VEMENT STRATEGIES: The Role of Statist ..... (continue d 1)

ma n age rs do not nor mally think in ter ms of processes, especi ally
not processes like recruit i ng wel l-quali fi ed emplo yees, train ing first-
li ne super vis ors, and int roducing new produ cts. Teaching manage rs
how to study and improve such processes hel ps them unde rst and
why eve ryone els e sh oul d also be studying processes and seeking
im prove ments. Many statis ti cia ns find it natur al to think in ter ms of
proces s es; we know how to gat her and int e rpret dat a fr om pro -
cesses to hel p im prove them.

St atis ti cia ns can also hel p speed up improve ments, and the success
of thes e ef for ts tends to build confid e n ce and es prit de corps . We
tend to seek out cau ses, not jump to solutio ns. We ask: Why? How
do you know? more tim e s. As a res ult, proje cts to improve processes
are usually complet e d mu ch faster and wit h mu ch better res ult s when
st atis ti cia ns are inv olved .

Fo r ex ample, in one company a produ ction lin e often went down.
Why? Study fou nd that the ink-jet label ling machin e fa ile d frequ ent-
ly. Why? The maj or cau se tur ned out to be fluctuating pre ssure in
the air lin es. The machin e fa ile d when eve r the pre ssure dro pped
below 66 psi. The study team recom mende d the pur c h ase of local
co mpres sors to sup ply unifo rm pre ssure. But they shoul d have
aske d wh y on e mo re time: they shoul d have aske d why the pre ssure
flu ctuat e d, becau se it tur ned out that other machin es als o ha d prob -
le ms when the pre ssure dro pped. Statis ti cia ns tend to persi st longe r
in ask ing why and thu s tend to help teams achieve better res ult s.

Trust of Man agement – Absence of Fear

St atis ti cia ns can help bring this abou t by demons trating to mana -
ge rs that at lea st 85% of problems are rela ted to the sys tem , not the
wo rke r. As we urge, and help, manage rs to improve processes
throug hou t the company, they come to unde rst and the 85/15 rule.
Thes e proces s im prove ments in tur n help convi nce wor kers that
ma n agement really cares about the organization and thu s care s abou t
thei r collective sur viv a l.

We can also eli min ate the practic e of mak ing dem ands that are in-
consis tent wit h proces s capabilit ies. We can help identify and eli mi-
nate ina dequ ate mat e ria ls or train ing. Wor kers wil l no longe r take
the brunt of the bla m e when processes fail. Thu s , we may ulti-
mately be able to convi nce management not to ter min ate wor kers
when produ ctivity gains are made or lay them off when the economy
dips dow nward . We may als o be able to hel p conv inc e ma n agement
and labou r that gain s in produ ctivity lea d to more jobs and greater
jo b se cur ity, not to fewer jobs and les s se cur ity.

El iminating Bar riers Between Dep artments

St atis ti cia ns can help quantify cur rent process cap abilit ies. Only
when thes e capabilit ies are truly known will othe rs be able to place
re a lis ti c ex pectation s on them. Unfor tun ately, management knows
today that if they put enoug h pres s ure on one poi nt, that group wil l
ge nerally come throu gh. They often int e rpret this to mean that in-
crea s ed pre ssure is the best way to get result s. They need to learn,
howeve r, how this pre ssure dis t orts the sys tem and int e rfe res wit h
ov erall quali ty and produ ctivity.

We can show how unde rst anding processes hel ps provi de ways for
data -base d co mmu nication of dep artment al ne e ds. We can help eli m-
in ate fing er poi nting and get dow n to the facts. "In God we trust. All
ot he rs must bring dat a." Or: "Fact s often kil l a good argument."

HOW STATISTICI ANS CAN PREPARE
FOR THIS CHALLENGE

St atis ti cia ns hav e thre e types of speci al knowledge. We are
un iquely wel l qu ali fi ed to:

(a) hel p fig ure out what dat a to col lect and how;

(b) int e rpret dat a in the face of variation;

(c ) coach othe rs in the pro per use of the scie n tific approach.

The first and secon d types of knowledge, figuring out what dat a to
collect and int e rpreting dat a in the face of variation, are obvious.
Bu t the thi rd poi nt may be surprising. We often think that other
people approach problem sol ving and process improve ment in the
same way we do, eve n thou gh mos t st atis ti c a l cons ult ants woul d ad -
mit that one of the mos t valuable con tributio ns they make to an in-
ve s tig a t ion is the use of a log ical, dat a-orient e d ap proach. As
Cochran and Cox (1957) reminde d us, perhaps the maj or con tribu -
tion a statis ti cia n can make in the pla nning stage s of an inv estig a t ion
does not inv olve statis ti c a l theory at all, but sim p ly forci ng the inv es-
tigat or to exp lain cle arly why he is doi ng the study, why he chose the
propos ed met hod, and why he thinks the complet e d study wil l an -
swe r the que s tion s it was int ende d to answe r. Alt hou gh we statis -
ti cia ns do not usually think of our role in this way, the role is a natur al
on e becaus e we, as a group, are most likely to ask: Why? How do
you know? How will you know?

To be maxim ally useful in the transfo rmation, howeve r, we must
fur the r educat e ou rselves. We must learn the new philo s ophy in
dept h. We must tho rou ghly unde rst and the Quali ty-Teamwo rk-Sci-
entific triangle and the teachings of Dem ing, Jur an, and othe rs.
We must unde rst and current Ame rican management style, its stre ngt hs
and weaknesses. Fin a l ly, we must prep are to venture far beyond our
fa m ili ar statis ti c a l ter rit ory to learn new skil ls – int e rperson a l sk ills ,
team -buil d ing skills, how to pla n fo r change, and how organization s
wo rk.

In con clu sio n, here are a few specific recom mendation s fo r action:

Locat e on e or more par tners who speci ali ze in the new skil ls and
who complem e n t your strengt hs.

Educat e yourself and othe rs con cer ning what must be don e and
why. Lis ten to and study Dem ing, Jur an, and othe rs. Att end bot h
Deming’s and Jur an’s sem inars for management.

Se ek to change role s. Think big ger, more strategi c a l ly – more like
the pre sid e n t of the company or the chairma n of the board . Help
ge t a team organized to wor k on a key proje ct. Hel p obtain maj or,
highly visib le gains in quali ty and produ ctivity. Get hig her and
higher lev el manage rs on board with respect to unde rst anding the
new philo s ophy.

When enou gh of us hav e done thes e things, we wil l be in a posi-
tion to make maj or con tributio ns toward the sur viv a l of Nor th
Amer ican indust ry.

SU MMARY

1. Maj or chanc es in management are needed if we are to become
and rem ain competitive wit h the Jap anese.

2. Statis ti cia ns hav e a vit al role to play in the cre ation of the new
ma n age ria l cli mat e.

3. Some of us need to exp and our vie w of what we can con tribute
to our organization s.

4. We need to dev elo p new skills and new ways of thinking about
ou r role s.

5. Then we wil l be rea dy to achieve and sust ain maj or gains in qua -
li ty and produ ctivity.
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