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Recent publicaions n The Harvard Business Review ad the popuiar
press have indicated American management pracices as the principal

reason behind America's dedine n intemational  competitiveness.

The problem seems D ke n te sefHmage o managers. Everyone,

d ocourse, hes an image o what hs a her b requires. People
need sefdimages; they hep hem  deade how D behave n different
crcumstances. t seems that many managers o nat have images tat
corespond D ther true responsibiliies.

| wes inspired D ths ine d inquiry by a conversation wih Dr.
W, Edwards Deming, wel known for hs contibutions ©  Japanese
produciMty and qualty d manufaciure. | asked hm, "Suppose |
wee te presdent d a major  coporaion and | became convinced d
the superioity o yor methods. What woud you advise me D do, f
| wanted b ke advantage d  them, Starting tomomow?”

Dr. Deming leaned foward, looked ne staight n te ee n hs
unique way, ad sad, "On You wart someone D explain your b D
you, B tet i?'

Subsequently, | wet b te  lbay D look fr  definions d the

manager's job. A geat ded hes been witten  about management, but
vay ew authos havwe defined the pb operationaly.

Many people define the managers job something ke s The
manager hes D see  tat  everything gels dore that shoud ke done
ad prevent things that shouldnt happen fom happening.  More
sucainctly, Hany Truman hed a smal sgn n hs desk tat sad,
"The Buck Stops Here" That descripion B accurate, for n the ed

the manager B responsible for everything that goes n n hs a
her domain.  Such broad definions ae nat useful.

A more useful approach B D ask "What ae te essential
responsibilies that a manager maey nat delegate?” These
responsibilies definre e ocoe d e managers  job.

Dr. Deming hes prepared a it conaining fourteen points, which,

n hs experence, ae essential b qualty and producivity and

cannot ke delegated by a manager. Ths paper dats  fom Dr. Dem-
ings fouteen ponts (@though nat n the oder he gves). L b
oy a beginning an the tesk d defining te b d a manager. A
te end | shal reum b the quesion d  what needs b ke done D
complete te definion. Demings points ae discussed extensively

n hs new book, Quiality, Productivity, and Competitve Position,

ad several d hs publications.

Provide Continuity and Consistency d Purpose

No oe bu the manager can st the goas ad aspraons d the
zaion. Sometmes t B sad,'We have O dedde what business
ae n" Ths 5 enough. The manager must deade what

d omganization the company 5 © become. The manager must
late te goas ad Strateges d the company n such a way
the  pubic, the employees, the vendors, ad te customers



undersiand  what b expect fom the  company.
A te entrance D the Newport News Shipyards there stood a sgn:

we shal buid geat ships. "

When the shipyard wes purchased by a conglomerate, the sgn wes
removed wih the  Satement 'We b nat intend © buld & a loss"
Later the sgn wes restored.

The manager who removed the sgn  articulated te goals d the

company. But managers should realize that the goals Wil e
interpreted by the workers & d levels ad wl  determine how
they behae Goas ta invie the wokers b aut comers wl nat
lkad ©  highquality, competifve products.

The manager's behavior s e sye for others D folow. Only
the manager can decde T the perfomance o the organization B
satisfactory. Oy e manager can make te dedason D impove &

The manager must nat ony  articulate a purpose for the
organzation. The manager must aso b whatever B required D
ensue that the  pupose B folowed wih  integrity, altering t as
creumstances  dictate.

The satement o purpose must ke credible, operational, ad
inspirational.  k should provde a basis for everyone n the
organization D wat b wok for a COMMON  puUIpose.

Two executves  sand ot n nmy mind & exampes d te to
exremes. The ke Joe  Wison, founder d te Xerox Corporation,
wes extraordinarily abe n seting forth what e wanted te
company © be Hs death ked D a discontinuity N tis  abiy,
which, n my opnion, hes led D some d the  dificuties
experenced by  tat  organization today.

A te other exreme, | recal a CEO who mede te folowing
satement b an assembly d hs managers.

"Never forget, gentemen: The pupose d ths ocompany 5 D

Nat oy B such a statement inadequate & a gude b decson
making,tismimitadimbeveryone_bplﬁsaherom

career aspirations first, D ump shp & te earfiest good
opportunity, and D look outsde te company for life's nonmonetary
renvards. L B inadequate because t does mot  addess te queston,

Ae prois today more impotant  than n the  fuure? How ae the
employees D regard te companys future competifve posiion?

Ths way d provding guidance © a company can have unfortunate
consequences, some d which have been  discussed elsewhere.



Determine  That Everyone n te Organization Understands What
te Customers Warnt

The manager may delegate © someone n the organization the

marketing funcion ad te sk d  gathering information about
customer preferences, marketabity, and foth. Bt o ae ele
can e tet te resuts o such studies ae difused  throughout

the omanization and actualy put D ue Ony te  manager can
udge T te information provided & appropriate and appropriately

used.

Too many managers thnk d te system for which they ae
responsble as operation n a lnear fashion:

DESGN T MAKE T TRY TO SHL IT

A moe accuratle  image d how te sysem shoud wok B faken from

computer programming. The manager shoud tink d the system &s
being n an endess DO LOOP:

START: DESIGN T
MAKE [T
TEST T
SHL T
TEST T N THE MARKETPLACE
FAND OUT WHAT THEUSTOMERSVANT
QO TO START

The manager must e invoved n these judgments. They cannot ke
delegated.

Improve the Quaity d te Ouput d the System

Ths 5  probaby te most misunderstood  aspect d the managers job
n America today.

The wokers wok na system. The jdb d the manager B D wok
te system, b improve t ad thereby © improve te qualty o te
ouput and decrease s cost The quelity o the ouput B
determined by
The quelty d the inputs

The information

The materials

The supplies

The deivery

The storage

The handing

The desgn ad operation d te sysem
The relaion between engneering and manufacturing
The relaion between saes ad  manufacturing
The relation between purchasing and manufacturing
The relation between markeing and engineering



h shot
The relations among d pats d te sysem

The training and educaion d d employees
Orrthejob  training
Supenvisory  fraining
Professional training

Statistical control o quiality
Inspection methods
Feedback and contrdl for quiality
% pity

May d these aspeds may be delegated, o course, but oy te
manager can ke te  responsbity b hamonize te aciviles o

the different pats d the system. Oy e manager can judge te
adequacy d the answers D such questions as these:

Ae the spediications D the purchasing depariment adequate?

E te reward system for purchasing agenis diving them D te
lowest bidder regardiess d qualty? Ae the purchased

materials, instruments, supplies aways te  best for the jb?
Why nat?

bk te infomation a which product  spedificaions are based
adequate? [ the information 5 inadequate, who should ke
acton? F the information 5 inadequate, who knons ad
acs?

Oe d the moe common erors 5 D confuse quality o product with
quality o process. I B oten possbe b odan a high-quiality
product  fom a lowqualty process, st by inspecting  thoroughly
enough ad regecing enough o te ouput OF course, costs wil
fnse under such a system. On te other hand, a high-quiality process
wl  produce high-quality ouput a a lower oot smply because
there Wil e fewer delays, lkss rewok less  wasted human efior,
less wasted space, ad less  wasted material. h a high-quiality
process everything woks right te frst ime. The wok goes

smoothly and  productivity fises, not st e producivity o labor
bu also d  captel and d management.

Ancther emor B D fal distinguish  between high  technology
products ad  hgh technology producion processes. h te

manufacture d tissue paper, D de an obviously bw technology
product, te manufaciring equipment d successfuly competing

companes Wl ke d vay hgh quality and technology. To compete

n a maket n which te oot d the raw material 5 a substantial
fracion o te oot o e  finished product, t 5 essental D

nn i eficenty, wih  statisical qualty control. Othewise the

productvty o te capital investment wl ke oo bw D compete.

Uniortunately, ths  confusion between qualty d product and

quality d process causes many managers b belleve that  higher
qualty means higher cost h ther search for oot savings,  they
ofen induige n false economies. &t B especaly unfortunate when



te manager can  say, tuthfully, "We have o complains an te

quality o aur product” The issue B qualty o process, nat
Qualty o product
The wost case d d B when t B sad, 'Pecpe  have aways

complained  about that”

Ensue That Everyone n the Company, fom te Chaman o te
Boad D te Lonest Level Employee, Understands Statistical
Reasoning axd Can Use Hementary Statistics

O d Dr. Demings points, ths oe B the most ressted a frst
ad endorsed most soidy n te end.

"Those who fear an the mos,
ae those who hae te least acquainance  wih "

Anon.

Modem systems d people ad machines used for  production, sales,
distibution, and managing ae subject D many disturbances. Ary
quanity tat can ke  measured n connection wih these  processes
wl ke found D vay. These vanaions combine n ways that can
oy ke desoibed ad understood through the use d statistics.

I shoud go wihout saying that managerial dedsions should be
based an vald, reevant  dala.  Managers, ad d who ae invoved
wih  gathering, discussing, ad decding o data, should be abe D
reason sStafistcaly. b the dop h sdes this month meaningful?
Wih what 5 &t D e corelated? b te sudden incease n orders
arbutable © the new adverisng a te weather? b te increase

n orders suficient bass for woking an exra shit? What faith
gl we put inb a proposed correlaion between defects and

materials purchased fom a vendor who swears he B ot a fault?
Peope who cb nat understand een how b dscuss  such ssues ae a
menace n these  systems. Understanding variation 5 & te very
heat &  understanding the appication d satisics D business.

Consider, for example, te related problems d inventory control,

number o employees, and geting orders aut M me. When an oder
B filed, each pat d te organization wl  esimate the ime re
qured. Ths tme esimae Wl ke st & a lewd that gves a

reasonable probabiity for meeting t Just how much cushion B
induded Wl depend vay much an the  pendlies for faiure ad te
rewards for Success.

For a devery D occur 'on tme” the foloning events must each
oocur ‘on tme”:

The oder must ke witten up-on time.

The iems D ke made must e described-on time.
Materials must be ordered-on time.

Materials must be  delivered-on time.

Instructions b the workers must ke gven-on time.



Machines must ke ready-on  tme.

Wokers must ke ready-on  time.

Pats must ke inspected-on time.

The completed system must be  inspected-on time.
The system must ke packaged for shipment-on time.
The product  must e delivered-on time.

F the product 5 D ke produced ime, each sEp shoud ke done
a time. Unless each pb B wached ower vay carefuly ad
priofiies n each department changed an a  daly bass, T te

%5,

probabiity o achieving the schedule & each sage 5 095, fr
the eeven seps taken together the probabiity that te  schedule
wl e met &
n
0B = 057
f each  organization sefs Is own schedue & a moe comiortable
leve, ae n which D percert d the tasks ae dore an tme, te
probabiity o compleiing te entrre sk a tme sl only rises
D 089.
F the qualty d the process B defined D indude the abiity D
meet schedukes, t B dear why increasing the qualty d the
process reduces cost The gains fom geting control oer the tme

d a process ae much greater  than indicated by Lst the
throughput.

Inventory, floor space, recod keeping, conferences d people
spendng  tme D X thngs p ae d reduced .

The essence d gaining such conrol 5 understanding the  statistics

d varation. No company coud afiord the amy d statisicans t
woud eke © sudy, n e  detal, d o the industia

processes d a comparny. Ben f such an anmy were available, t

coud na  possbly persuade the wokers D adopt te changes thet
woud ke suggested fom an anayss  done by ‘outsiders” On the
oher hand, T te wokers ae themsehes pat d the obsenving
ttam ad patcpants n te anaysis d te data, bah the ocost o
observation ad d implementation wl ke reduced. Managers — must

frst be instiled wih e belef tat cument levels d variaion
ae unaccepiable, ad they can ad must ke substantially improved.

Too many peope beleve that these ideas apply oy D the factory
fioor. Bu, &8 Lester Thurow keeps pointing ou, he  factoy floor
employs fewer ad fewer wokers ad ther productvty 5 a
constant source d inquiry. On average te producivity o American
factory workers B higher than the wokers n Japan, though te
Japanese ae sad b b2 ganing. Where we have a disadvaniage 5 n
te sze d the ofice  staff used b suppot te factory. Unless

te productMty o these workers B addressed, the overal
productvty d the organization wl nat increase. The concepts o
statistical quiality control used D increase productivity have been
appied D banks, for example. They may be used N the  senice
industies & wel & factories. As economists, such & Lester



Thurow, keep pointing ou, e wok force B nov more engaged n
te producion d senvices than & goods. Since t B goods we
export, the ineficences n the senvice secir ae added D te
oot d what we sl Therefore, te most rewarding applcations o
these ideas ae kely O e n administrative aress.

The evel & Statisics that needs D e taught o te wokers B
nat high. Based Japanese ad American experience, t probably
wl  sufice T everyone understands te following statistical

techniques.

How © read add  constuct a histogram.
How D read a process fow chat

How D constuct an Ishikawa (fishbone®) chart
How D undersand a Pareto chart

How D read xbar ad Rbar charts.

Scatter plots (coelaing x and ).

O~ WNE

Each o these  techniques may ke taught n a shat tme, as pat d
orHhejob problem soving. OF course, these elementary toos ae
nat enough.  They shoud ke supported by higher level  abiiies

fom consuling  statisticians, ether inrhouse a fom outside.

Invite Employees © ke Partners n System Improvement

Athough te manager B responsble for the improvement d te

system, the b cannat ke dore by te manager done. To te exent
that everyone n te omganization understands statistical reason-

ng, e  manager an make everyone ese n te Ssysem a patner n
the improvement process. The responsbiity b observe ad

dala can ke delegated D te lowest possible levels. Suggestions

for improvements wl  resut, ad where they can ke adopted & te

lower levels, the manager should instal procedures D alow people
a these levels D impement  them. But the manager must  remain
involved n te process because proposed changes wil often involve

procedures tat ot acoss  departmental ines. F the todls for te

b ae inadequate a te materials ae inappropriate, purchasing
mey need O change s polices a praciices.

The wokers ae n te system. They can obsenve t and propose
changes. Only the manager woks m the system ad can judge ad
implement the changes.

Improvements  wil nat come without management involvement. They
wl ke made cn a  projectby-project bass. Management  must provide
leadershp a te workers wil nat ke abe D participate. When
the workers discover "common causes' (@ Dr. Deming cals those
causes d defects that ae n te systemn  itself), they Wl need
te hep o management b remove  them. Ad oy the managers can
iniiate those actions that revead te speda causes, n which

wokers may need moe traning a better supenvision.

There ae many benefis  tat fow fom ths responsibility. The
modem movement toward "qualty o work  fie" improvements



naturally no pace B most o a t Wl be possble D reach
the recordoreaking productiviies that have been  achieved oy |
the manager invoves the employees as partners n improving the
system, ad na st the wok

Replace Meass Inspection wih  Qualty Control

Oy e manager can make te policy decson D place
responsbiity for qualty an te workers and nat an an amy d
inspectors. Sometimes, o course, there ae lega requirements for
inspection, & n some aspects d federal procurement. Wherever t

B possble b b 50, the inspecion procedure should ke delegated

b the workers involved wih e poduct, ad  they shoud ke
trained D cany ou ths  function.

This  phiosophy shoud extend fom purchasing through

manufactuning, saes, delvery, ad maintenance. L should ke
appled n the ofice s wel. The ofice B aeady a complex
system d peope ad machines. | o, can ke improved by this
approach.

F everyone  wais uni something hes gone wong, te  time D
figure out Wﬁtmertmmqgadmbfb(twlm excessive au
expensive. | tme B Spent seeng that tmgsobrag)vwong
tme Wi nat have © ke spent fding tings. L B that smple.
Quality control procedures require a deeper understanding d each
ad emy sep d an industrial process. To commit © Statistical

quality control n place o mass inspection 5 D begn a never-
endng search for improvement. Ulimately t wl  inove everyone
n te obsevaton and measurement o te statistical varations

d te wok under ther control.

The fst beneits Wl ke the transfer d inspectors b te wok
force, the reducion d wasted effort, improved quality, and

greater productivity.

Make Continuous Improvement a God d the  Comparny
Stop Usng Numerical Targets ad Slogans © "Moivaie” the  Workers

Ths B probably the hardest practice for American managers D ove
up. American managers ae habituated D using slogans (Zero

Defects’) and © "negotiaing” performance  improvements (Man-
agng by  Objecives’). I appears herefical O suggest that the
pracice b itself counterproductve.

The technigue  does nat bear Y under sautny, however. As every
sodier knows, te oy taget b which one shoud make a

commiment 5 one  that B dearly atiainable. Ad once attained, t
wl be fooish D exceed t Next time demands WMl ke raised.

The reason most managers seem D ke these methods 5  that they
hae an ar o crispness and  authority about them that sefs te

boss agpat from the worker. 'l gae ny peope tough  fagets, ad
by God, they met them. Shows what they can do when you put te



pressure  on'
1 dd my pat | set a goa. Now you b your part and meet it"
The ouput d a system B ust thet, the ouput d a system. Very

few acivies ae entrely under te conrdl o te wokers n te
sysem. The manager 5 (O should be) pat d te system, nat
gpat fom t

The dlogan 'Zero Defects’ has o meaning for people searching out

and ocorecting causes d defects. h general the people db nat

cause defecs. The sysiem causes them. Management can remove them;
sloganeering cannot.

Teach the Employees © Be Problem Solvers: Set an Example

The manager shoud ke ade D identfy the bamers b qualty
improvement  (@d cost  reduction- they amount 0 te  same thing).
The manager cannot db s aone ad shoud teach  subordinates D
hep wih ths process. Ths means e manager must ke capabe d
being a 'problem finder" and ~ problem solver” and teaching athers

how D definre ad sohve problems. A good manager knons how D

interpret statisical information ©  determine when te souton B
D e sought n desgn o the product, maintenance, machines for
production, trainng for workers, testing, materials handing,

shipping, records keeping, marketing, sales, oder  handing,
inventory control, a information systems. Paossibiiies for

improvement  exst n d d tese activites @d moe) ad n te

interfaces  between them.

Ore d te important Sde benefts  fom teaching everyone D ke a
‘problem finder and  sover” (@t therr level) B tet the
organization becomes ready for  innovation. As Utterback hes shown,

& an industy matures, s producion processes tend O become
fixed. There B greater ad greater commitment b fixed hardware,
fixed choices o materials, fixed  procedures, fixed organizations,
fixed processes, practices, and protocols. Everyone seties no a
routine; bureaucraces ae formed. When arcumstances foce a
change, everyone resists.

On te oher hand, T te organzation 5 habiuated D the

constant search for improvement, for better ways, t wl e much
less  resstant © the infroduction o new ideas. Such a maor
cuiural change n an organization takes years. Do not expect
resuts ovemight t ok te  Japanese wenty D thity years.

Instiute Training Evaluate the Adequacy d Traning

Al o often wokers ae presumed adequately traned f o ane
complains. On the oher hand, t may aso ke mistakenly assumed
that moe taning 5 needed when n faa te process B nat n
control. h such cases te added  training may nat accompish
anything wortrwhile.

Modem methods d traning involve evaluation as wel &



instruction. Ths means determining:

F the workers understand how the characterisics o ther
output affect customer satisfacion and company cost
F the wokers can use statisical methods & the appropriate
level.
F the workers understand the technology they ae  using,
(welding, gluing, machining, Measurng, word  processing,
ad 0 )

F e wokers ae abe b wok  together n groups.
F the workers ae capable problem solvers.

Modem methods ae amed nat & soing out te "good' fom the
'‘bad' and seting pay raes but rather a finding ot whether
additional training woud be benefica, ad F so, o what kind.

Estabish a "Qualiy Phiosophy”
Oy te manager en dedde  what evel quaiy B adequate.

h te emerging ea d intemational competiton, te levels o
performanced‘produds wl ke continually raised. Consumers wi
nat accept defecive workmanship, unsuited materials, poor
maintenance, unrellabmly delays, mistakes n handing and order
fling, and unresponsiveness. Organizations that o not meet ths

chalenge Wl  smply disappear.

Bwy oe n te organization must beleve that he  management B
devoted D quality, a the organization wl nat produce  quiality
ouput  Cost cuting n maintenance & a way D bolster a quarter-

ly dvidend wl send an unmistakable message throughout the

I takes tme D buid quility habits no an  omganization. L
takes educaion ad training. t takes managerial example. The
concept must be  trandlated no acdion & evary leved d te
organization. The example must fov  through the varous levels o
management. Therefore the top management must ke invoved n
training the intermediate and loner levels o management and n

seeing the reward mechanisms (promotions and salary) ae consistent
wih this objective.

Because 0 many American managers neglect ths  responsiiity in
favor d te quartery dwidend, t wl b2 en  especily difficult
chalenge © change ther habis. h ny judgment we should leam D
recognze ther  approach D management for what t & bed
management

Why some boards o drrectors pay such huge salaries D executives
who obwviously, by ther words ad actions, have o interest n this
pat o ther responsbiliies i, for me, one d te oreat



diemmas d our time.

The wokers must fed that they ae n a genuine partnership wih
the management n the quest d high quility.

Sop e Pracice d Buying fom te Lonest Bidder

The pracice d purchasing fom te lowest bidder & a means D
stimulate  competition among vendos 5 destuctive b te quest for
high  qualty. Ony e manager can investigate and change these
practices, for the behavior d the purchasing agents 5 determined

by the renard sysem within which they work

Purchasing agents should purchase an qualty as wel s price

Qualty can be judged by examining the statisical quality control

chats that should accompany ewary purchase. Such chats  show the
variabiity n te manufactuing process ad therefore oge an
indication d how suited te purchased goods Wl e D the
production process no whch they go. This information  shouid ke
te bass for jont discussions  involving the  vendoar,

manufacturing, engineering, and, mn some occasons, te research
daff @d ofen te company statistician) seeking opportunities

for improvement. A smaller number d vendors invoved n a
cooperative effot © reduce costs ad improve qualty B much
beter tan a snam o  vendors intent oy an reduong ooss ad
wih o longterm interest n te success d te purchaser.

Dive Ou Fear
F e wokers belleve that increased productvity means they Wi
ke fred, they Wi certanly resist productivity increases. Naot

untl te company b demonstrably an the verge d  bankupiy Wi
they acoept changes. The oy way for the managementbenlifstire

wokers  hep wl ke © fom a genuine partnership n which
Wes,wmvbas,mnaga&%weresm same
0o security.
Ony the management can determine te prioty t attaches ©
responsibliies © is four  constituencies:
The stockholders
The customers
The public
The workers
h my opinion, the responsbiiies shoud ke ' tis order
The public
The workers
The customers
The stockholders
The oder n which these ae regarded Wl ke understood fom the

actions d management, ad the workers wl react accordingly.



The manager shoud stive toward a method o pay ad rewards thet
helps the workers identify wih te  prospenity o the company. They
shoud na oy ke unafrad d improving producuvlly they shoud
see, na tagbe way, hovt benelis  them.

Conclusion

h nmy opnion t B time b defnre  anew what we mean by "good
management” The idea that  management B b ke judged fom te
Quarterly o een te amnua botom e B 1o simplistic. L
represents an abdication o responsibiity. Chrysler's  problems

ths year were lad down a Oecade ago, when the  botom ine  looked
que favorable. The whoe system d rewards for executves  needs
D ke reconsidered. ldeas ke Thurow's who suggests thet

refrement benefits for execuives should be keyed D proits after
retrement desenves careful consideraion. The rewards wl  reflect
hov wel we tink they ae dong ther jobs, ad ths cals for

better definitons than we nowv have. | beleve  tat most  executives
woud welcome a change n the system, which rewards them for
buiding something that hes a good  chance d outlasing them, ad
b ther credit

Today, under the pressure d Japanese competiion, we can sense n

espedaly toward labor. Today's managers come mosty fom  colleges
ad unwversiies ad d nat hae expeience mn the factory floor.
Nor b ofen have a te lonest levels d the fm

productivity wl ke acheved oy by peope who  know how D wok

& a tam, ad that means having respect for one another. Yeas d
adversarial relations must row ke overcome, ad  ts wi require
new iniatives o the pat & leades &  boh management ad

labor. I begins wih a new respect for one another. But n the
end, respecd Wl nat ke enough.

Tre degree d tust ad confidence required for people D

pariicipate n productivity and quiality improvements  requires more
than mere trust L requires caring and genuine affection. Ths may
ke te hadest change n selfimage required. America may hae D
wat for a new  generation d managers, for those who gew wp ad
became  successiul under te dd rdes may nat ke ade © change.

Time 5 precous. Those who can make te tansion should be
helped D b 50, NOW.
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Introduction

M. Chaiman: My name B Myron  Tribus. A present | an the Direcior

d te Center for Advanced Engineering Sudy (CAES) & te
Massachu_seﬂslrsﬁMedTedwnology MIM. 1 an  dso the  Chaiman

daspeclal task foce technology d the National Socety d

My tesimony today, insofar as t concems the task force repot an
Technological Competitveness, 5 n behaf o te NSPE

As Director CAES, | recently wisited Japan b sudy fist hand

the applicaion d modem managerial techniques for qualty and

productivity. When | speak about ny  findings there | speak a8 an
indvidual reporter. My sStatements cb nat necessarily reflect the

vens d MIT.

ous B a sodety n lawers ad contentiousness ae v
prevalent Ths too, 5 pat d te national problem, bt t B a
subect an which | inend © say o more, the Congress  being
subect © ts maady & much a genera socety.

Boh te NSPE task foce repot and ny repot o te ust D

Japan, which | an fumishing b the Commitiee, Ced wih  different
aspects d te same thing, te dedine n US competitveness n

intermational trade and what b b about t

The repot d the vist © Japan 5 aimed & te MICroeconomic
level Lt B concemed wih hov b omanze ad operate a fim for
qualty and productvty, the essential ingredients d a

competifve enterprise.

NSPE Paosiion an Technological Competitveness

The task force members ae d engineers d considerable

experience, nat oy n industy bu aso n te

polical scene. e were fortunate D have them gve 0 generously
d ter time over a year.



For the recod, ther names ad affiiations ae
Myron  Trious, Massachusetts Institute o Technology
Ench Bloch, Intemational Business Machines Conp.
Buno Weinschel, Weinschel Engineering Company
Aan  Rosenstein, UCLA ad Poreer  Magretics Cop.
Fed Gany, General BEedric Company

Richard Simpson, Fomer Administrator, CPSC Chis Kratt
The NSPE posiion derves fom the  observation that te  condiions
d intemational competition have changed. Unil a few decades ap
te US had a favorabe balance d tade. US industy once kead the
rest o te wold n te adoption d advanced technology and wes an

acknoMedged leader N mass producion. US markets wee te lagest
n te wold ad most US production wet b aor ommn maket  Moe
importantly, there wes lile competiion fom foreign producers.

Athough  wege rates n ather countries were usualy lower than n
te USA ou  superior technologies d production were suficent ©
offset the hgher wages ad outsiders were ot abe D compete n
oo markets.

Ou forefathers founrd t  necessaly D develop an elaborate network
d lws ad  regulations, staring wih the  Sheman Ant-Trust Lawns
d 1890, d havng te am D prevent coluson ad D promote

Under these laws ad regulaions responsible businessmen ae

carefll b avod working together except under vety  specil
arcumstances. | recal tat duing Wold War 11, & a design ad
development oficer n the Ar Force, | visied Los Angeles D
chedk Yo an some  equipment. | telephoned D e  different
engneers & e  different aiplane companies and invited them ©
have dinner D discuss te development d a new knd d wing de
icer we wee d developing. Bven though t wes war time, o o
the engneers dedined D attend because they were under st
oders fom the company atiomeys nat D te seen  discussing ther
desgn wok wih  engneers  fom oher  companies. Bven duing the

War they were afrad © be prosecuted for violation o these laws
ad reguiations.
Mearwhie, foreign companies do nat labor under such restrictions.

Under e gudance d ter govemments, they 'taget’ ceran
industies ad pod ther resources D attack certan segments d
woild  markets.

Let me gve you a  spediic exampe d how such a sysem woks. The
Japanese Ministy d Intemational Trade and Industy (MITI)
recognzed that the 64K RAM wes gong D ke a vary important  chip
n te near fuure. The methods D fabricate such a device wee
sl under research and development Wih te gudance d M, a
smal cooperaive laboratory wes formed. Representatives o about
a dozen electronics companies put W most d te money ad sent
ther best peope © ths  laboratory where they worked together for
o years. When they had soved e  most important development



problems, te laboratory wes disbanded, the people retumed D

ther fomer posiions, and the different companies competed with
ae anather again. The resut wes that the  Japanese companies,
having pooled their resources, especialy scarce talert, were abe
D develop te 64K RAM a relaively low oost b each d them,

[ te US market and obtain a dominant share. The challenge wes

not ust hov © make a 64K RAM. I wes D leam how © make t wih
high reliabiity and & low cost Ay comparny wishing b achieve
te same resut woud have had D spend about the same amount d
money. When n companies h te US  each d te same thing

een f ther indvidual eficencies are greater, the

net resut B they requre  much moe capial than competitors who
share te cost  High tech industies ae capital intensive ad e
pace d innovation 5 NOW O rapd thet the advantages n pooing
te cost &  devdopment ae ey dificut © overcome.

,%

Whie US frms  compete, Japanese  fims belong D kierotsu, famiies
d companes that ae n similar endeavors. Ther  govemment
encourages tem D wok  together. Our govemment discourages
cooperation.

The problem for the US microelectronics industty 5 detaled n a

recent repot N TECHNOLOGY REVIEW (Aug/Sept 183 g 24) 2 |
shal o eaboate o t here. Sufice t b say for now thet
smiar foms o collaboration ooccr n other industiies outside
ou borders, b te dsadvantage d US industy.

Wih these remarks as a sketchy badkground, k&t nme now un b the
substance d the NSPE Task Foce Report

Tre primary obecive d our proposal 8 D enhance the competitve
postion d US. Industy n intemational commerce.

To acheve ts am  requires a srategy. The essential elements o
ths strategy should incdude for man  thrusts:

1 To assure adequate investment n modemizing our

manufaciring capacty and n research, development ad
innovation.

2 Removal d bamers b the rapd  translaion d invention
ad innovation no woid competitve products.

3 Increased attention © qualty and producivity
improvements n a our aciviies: manufacturing,
senices, academia and administration.

4 Continuous education d aur labor force, professionals ad

managers 0 they may better deploy advances in
technology.

A the ouset or committee wanted D make t dear that we
dd not advocate centraized planning. We do nat advocate

having te Govemment identfy "sunset' a "sunrise”

industries. What B sought B a new hass for developing



Ou dbecive B D promote new foms d free collaboration thet
or many important resources may be used together.

Ealy n o delberations we conduded that what wes  needed wes an
opportunity for people © cooperate, | they wanted O b 0, bu
they should nat be required D cooperate st because someone
thought tey shoud h oher wods, we sought a permissive
system, nat a compulsory one, such a mght oocr n war tme. \We
speciicaly dd not wat b ak te Govemment b gve guidance.
Ou task foce spent a geat ded o tme studying the e d
Govemment n helping our industies © ke competitve. We

conduded that Govemment hes a spedal responsbity © ke anare
d te heath ad competitveness o each industial sector ad o
potential threats © s heath. However, we aso oconduded thet t
B the responsbity o the private sedor b hep  itsEf,

wherever t can. There may anse creumstances when the Govemment
ad the pubic must sep n ad gve assstance.  Determining what

fom that  assistance shoud ke 0 & b enhance ad nat destroy
o entrepreneunial abiiies 5 te essence d the challenge.

We were aso aware d an important phenomenon. Sometimes an

industry 5 threatened, but te leadership n that industy B

either unaware a B ready D abandon te industry. But many
industies are o0 important © the economy D alow dedsons
ther fure © ke taken by a handiu o people. For example,
foreign  competiion n see nat ony threatens  seel  companies, t
affects other industries & wel. I affiects employment n many
communites. Solutions o namowly amved & can d damage D te

countty as a whole, een | they ae vewed favorably by ane party
a another.

F an extemal chalenge occus © an industy because d superior
technology a superior use d technology ad manpower, attempts D

meet e challenge by legdl a fisca means (e, tariffs,
subsidies, rade  restictions, ec) wl nat cue te problem.
They may elen make t worse.
Unless te response goes b the heat d te probem ad deas  wih
the technological and infrastructure issues, t wl  merey
poslponeiredayo‘red@nlng, make the siuation more dificutt ©
deal wih and place undue budens an the rest d te €conomy.
Ou d these  consderations we condude that whet B needed 5 a
way b hep a threatened industy by hringing a the affected
paries together, n a fre  amosphere, D discuss ther common
poblem ad examne  what they migt  collectively about i
For some tme the task foce pondered the kind o  institution
requred © provide for such coming together. Upon  further

discussion we conduded that the  queston wes nat oe o
establishing an  institution. Rather t was ae d estabishing a



new procedure. We finally conduded thet T te appropriate
procedure  were folowed, t dd nat matter what  organization
camed t ot We hae therefore bypassed the quesion o whether
te US needs a shoud hae &5 o  verson d MIM. We believe
that exsting institutions, some private ad some Govemmental,
coud prowde for te knd d foum we  envisage. The important
ssue 5 oe o jprocess.

We conduded thet a pmoassvvﬁohisrab compromise  ether te
requirements d integrity inherent n making ay technological
decison ad a te same tme na depive te nghts o fre  peope

D respond creatively, should obey for  important princples:

1 I should develop awareness n the partes most  affected.
They shoud nat ke taken by suprise by whatever s
proposed.

2 Decsions shoud ke based upon reliable and comprehensive
daia beses ad upon  analyses d unimpeachable qualty.

3 Barmers D effective cooperation should ke recognized,
anayzed ad removed.

4 Means for open ad effective collaboration among the
affected paries should ke developed and fostered.

Developing  Awareness

Govemment (@ branch) ad industry @@y segment) shoud,
together, sponsor forums n major  economic  Sectors. These meetings
stmbtep_reparedtrifemposedmaldngtmvanu;spames.n

na&xredtfehredardireomlsavaﬂatie

A these meetings t B essential that there be avaiable a good
dala base fom which D assess the fads ad develop optons. We
beleve  tat f an industy B threatened, thee Wil ke interest
n attending such  mestings. ts&senﬂal that there be



shoud be desgred  wih te foum h mind The qually and

character d the analytical wok Wl ke d equd importance. The
Govemnment and private sector sponsors should jointly endeavor ©
inclease_bdhlm quality and te quantty d the dala  gathering

ad anaytica = wok

The nation hes important resources i Academia,
soceties, national academies, ad oher  notfor{rofit
organizations which coud be used D provide objecive analyses,
assessment ad  dala  colecion. The Federal Government now
maintains  many different dala bases, bt tey ae now lagey
uncoordinated and nat desgned © support foums d te type
required. Ths B an  important missing ingredient, which the
Congress ocoud  reciy.

Fostering Collaboration

We cannot foretel what fom o  collaboration may ke most  useful
for a particular industry. Thet 5 D ke decded by the
pariicipants. Honever, t 5 possble © enumerate some d te
foms o  collaboration that may be  required:

Cooperative research and development programs may ke needed.
Efforts such as e  Micoelectronics and Computer  Technology

Comporaion ~ (MCC) might ke useful n SOme cases.

Atlainment d recprocal access D foreign markets may  require

te Federal Govemment D ke an  iniiative. Close
collaboration wih industy (@nd afiected labor) B important
n such cases, a te same time that other affected parties
ae kept  anare

There may be important difierences n infrastruciure, as for
example education, systems d taxation, transportation, S of

Tax incentives for R&D may differ.

Organization 5 Nat The lssue
As | sad eafer, we finaly conduded thet organzaon 5 nat
the issue. PROCESS b the imporant issue.  Meetings couid

propery ke caled by.
Ofice d Scence and Technology Policy
National Research Coundi
Business Roundtable
Conference  Board
A segment d Organized Labor
Various Professional Societies (especialy NSPE)



Industry associations
We o beleve t might e useful D esiabish a smal  organization
which woud have te function d promating such  undertakings ad
gvMng advice and guidance D those who were  conducting  them for
te fist time. I would bke important  that those who ran te
meetings adhered D the process, ie,

Developed awareness  among d parties
Drew upon an adequate daia base

Developed adequate analyses for discussion
Amed & removing bamers D colaboration

Were prepared D assist n following through wih  action
programs.
Proposals for Action
The NSPE 5 now engaged n discussions wih several groups n
industries which ae threatened by foreign competiton. \We hope D

wok dosey wih ae a moe such goups ad D sponsor meetings
d te type  indicated.

We ae aso encouraging  other groups D undertake similar
iniiaives.

We hae been waiching wih interest some d te legSiation being

pu foward by the Congress. h particular, we noe tet there ae
severa bils now pending which come dose b provding for the
process we have  identified. When te time comes b comment an such
legisiation, we shal press for the adoption d te process we
have proposed.

Other  Condlusion
A it some may tink that our commitee, n caling for a new
knd d foum, has merely documented the obvious. That may wel be
Bu we noe tet there ae o exampes d te knd & meeting we

propose. Instead we see conferences, hearings, discussons and
Symposia, eadndra/\nrganamq/setd. pamupanisf,swynga
namow set o problems and proposing a limited st d soluions. So
we condude tet a different knd o foum B needed.

Our commitee aso developed a &t o egt changes n pubic ad
business practices which ae needed D povide the incentves for

the industial vgor thet Wi mainain a resiore US
competitveness n ad markets.

1 Public policy that increases capital availabity by making
te x code moe  condudve D savings.



2 Estabishing qualty and productvity improvement as a
cenral  god for US  industy.

3 Negotiation d intemational tade ageements tat provide
far ad  redprocal access b markets.

4 Increased atiention © scence, mathematics and computer
scence n primary and secondary school programs.

5 Reuvson a extenson d engneering cumcula © incdude
design and production knomedge n addition © fundamental science
and mathematics backgrounds.

6 Cooperative R&D efiorts between industrial companies and
betwveen industy and academia.

7. Gvng equal weght © engineering problems n the councis
ad departments d Govemment &s 5 now gven b sdence.

8 National laboratories and oher technical acivites d te
Govemment should ke gven a mandaie D support industy  where ad
when appropriate. A strategy for these actvities should be jointy
developed by industy and Govemment.

Conclusion

M. Chaiman, the NSPErepot also contains a  bief  discusson o

the exisng attempts by the US Govemment b provide a dala bese
ad a descipion d te Japanese Poicy Information System. Ther
Poicy Planning Information System 5 especialy interesting. L

provides an important competitive advantage. We shouid nat be oo
poud D sudy t

Ths condudes ny remarks an the NSPE posiion paper.



