ADADE0061

H

QUALITY AND RELIABILITY ASSURANCE

HANDBOOK 4155.12-H

" A GUIDE TO ZERO DEFECTS

1 NOVEMBER 1965

OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
(INSTALLATICNS AND LOGISTICS)
WASHINGTON 25, D. C,




PHOTOGRAFH THIS SHEET

ADA950061

fullahons ant

LEVEL R&thﬁr Stc.(dh!kof Deleonse N rmomr

YWeashy D

°H Gucde Fo Zeco D

ebocts

1C ACCESS1ON NUMBER

DTIC

]
DOCUMENT IDENTIFICATION Dute: I Nevernbker G5

ity and Reliability Assuconce Handbeok 4455.42-H

DISTRIBUTION STATEMENT A

Distribution Unlimited

Approved for public releasej

DISTRIBUTION STATEMENT

ACCESSION FOR

H

NTIS GRAAL |
e DTIC
UNANNOUNCED O 4 WELECTER
JUSTIFICATION N NOV 3 19& .
A D |
: 3
AYAILABILITY CODES _Q)-
[ DIST AVA 'L AND/OR SPECIAL DATE ACCESSIONED

DISTRIBUTION STAMP U NANNO UN CED

80 106 22 ¢

- . . S ~ ~ e

A0
o A

DATE RECEIVED IN DTIC

PHOTOGRATH THIS SHEET AND RETURN TO DTIC-DDA-2

FORM

DTIC Sorye 70A iec

DOCUMENT PROCESSING SHEET




OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D. C. 20301

November 1, 1965

A Guide to Zero Defects

4155.12-H

Quality and Reliability Assurance Handbook 4155.12-H is ap-
proved for printing and distributicn. This handbook provides
guidance for planning, implementing, and sustaining a Zero
Defects-type program designed to motivate all persons direct-
ly or indirectly involved in the national defense effort to
dc their jobs right the first time, every time,

The Department of Defense (DoD) accords its full support and
encouragement to both industrial and governmental activities
that adopt and practice Zero Defects concepts. To be effec-
tive, a Zero Defects program must be a voluntary effort in
every respect. For this reason, the DoD does not intend to.
reference this handbook in contracts, specifications, or any
other documents which would make the establishment of a Zero
Defects program a contractual requirement.

This handbook is a preliminary effort. It will be reviewed
periodically and improved. Users are encouraged, therefore,

to recommend suggested changes to the Commanding General,
U.S.Army Materiel Command, Attn: AMCQA, Washington, D.C. 20315.

CH
Deputy Assistant Secretary of Defense
(Bquipment Maintenance end Readiness)
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SCOPE AND USE OF THIS HANDBOOK

This handbook is a guide for Department of
Defense activities and defense contractors in estalby-
lishing nnd implementing Zero Defectse Its pori-
mary purpose is (o provide n review of the basie
philosophy and principles of Zevo Defects, with
purticnlar emplasis on planning, management
support, ermr cause removal, recognition and

mensurement of schievement, and wavs and means
to sustain the progrum.  The npphication of Zero
Defects is expanding rapidly, with leneticial in-
novations leing introdneed constawnly.,  Aecond-
ingly, this handbook should be considered as only
A tirst step in the treatment of this subject.

CONCEPTS AND RACKGROUND

What Zero Defects Is -

Zoro Defects is a motivational approach to the
elinaination of defects attributuble to human error.
It is n voluntary programm suned at improving the
quality and reducing the cost of producing and
mamtnining defense materiel. It is an orpanized
etfort to inspire personnel ut nll levels in an organi-
zation 10 do their jobs right the tirst time, every
time, Zero Defects is dedicated to preventing de-
fects by detecting nnd removing the causes of their
generation. It is an nttempt to reverse the un-
questioning aceeptunce of human error as a nor-
mal byproduct of personal effort.  Zero Defects is
an appeal to the individual’s pride of workman-
ship and self-interest. It is a program that can
be applied to all activities participating in the de-
fense effort and to all persounel at every organiza-
tional level in these activities.

What Zero Defects Is Not

Zero Defects is not a speedup program.
Zero Defects is not an employee evaluntion tech-

nique. .

Zero Defects is not a technique for censuring
error.

Zero Defects is not n substitute for quality
conirol.

Zevo Defects is not a substitute for employee suyg-
gestion programs.

Zero Defects is not a Departmment. of Defense
contractual requirement.

Background

Zero Defects wis originated in 1962 by a major
defense contractor wha developed this new ap-
proach to the problem of prevening errors in engi-
neering and production. FPhis contractor estab.
lished geals for ench depaitiient to reduce 10 zero
those defects attributable 1o lnnan error—hence—
«Zevo Defects” The proginm was first applicd to
mi Ay wenpon system and proved to be highly

successful. Sulmequently, in mid-1963 1 was
adopted for implementation by the Army Missile
Command. This actipn by the Army Missile Com-
mand und widespread seusitivity to the need for
precision workmanship in defense and spaca pro-
geams accelersted development and implementa-
tion of the Zero Defects concept. Early in 1964 the
Assistant Secretary of Defense (Installations and
Logisties) invited the artention of the Military De-
partments and the Defcuse Supply Agency to the
potential of Zero Defects. This gave the progmm
substantial impetus. Since that time Zero Defucts
has been adopted by numerous industrial and De-
partinent of Defense activities.

Role of Top Management

The President of the Urited States and the Sec-
retary of Defense have repeatedly expressed their
determination to reduce the high cost of defense
by the eliniination of waste. Zero Defects helps to
achieve this goal becanse it is directed at reducing
human error that is a major cause of waste.

The Zero Defects concept recognizes that. even
though a person is dediented, well trained, and
uses the finest tools, he does not necessarily do
defect-free work. Ile needs something more—a
reminder that his contribution to the quality of

product is important and is recoguized by man-
rgement.  Ile can be expected to sustain a posi-
tive attitude only if his efforts are acknowledged
by persons in the higher echelons of his organiza-
tion. Hence, strang commitment, direction and
support by top munagement nre exsential preveg-
nisites to the success of a Zero Defects program.

Achievements
Compreliensive data are not yer available to
measnie the etfect of Zero Defects thronghout the
Defense-Indnsry complex. Nevertheless, the sue-
cess of Zero Defects has been impressive and sub-
stantial, Contractors huve rvpm;xﬂ rednctions ns
14




high as 70 pervent in overnll defect mtes. Fqually
important, Zero Defects has pivven to be an etfec-
tive mechanism for imtegrating all echelons of un
orgmnization into a spirttel, coordinated, and
havd-hint 'nee team for condatting defectiveness
and reducing costs,
Basie Philosophy

People are conditionied ta aevept mistakes as
mevitable—=to err is hmnan!™ Zero Defects at-
tacks this long-accepted tolerance of error. It

asks each individual to accept voluntarily u chal-
lengae 1o do an errorless job,  Those who are proud
of their handiwork are likely to do error-free
work. Necvordingly, the Zero Defects concept mnst
be presented ns n challenge to the individual's
pride.

Pride in workmanship is motivated by knowing
that enex work iy meaningful. Tt is, therefore,
importunt that each individnal be properly in-
formed of the direct effect of his work on end
results—e.g.. major end products.

PLANNING

Apart fromi management direction and snpport,
the single most decisive factor in establishing a
Zoro Defects progrun is proper planning. Ordi-
varily, this planning is the responsibility of the
Administrator of the program.  The first and inost
important element of a plan i< the formulation of
objectives.  As applied to Zero Defects, these ob-
jectives pertain to—(1) identitication of prime tar-
gets; and (2) establishment of nmumerical goals,
Both of these topics warrnt extensive and thor-
ougzh consideration hy the Zero Defects Adminis-
trator in cooperation with his ndvisors. Tt is im-
portant to remember that while Zero Defects
appropriately applies to the total organization, not
all areas within that organization are likely (o
derive equal benefit from the program. Therefore,
it is highly advisable that at the very beginning of
the program the Administrstor pinpoint the de-
partments, shaps, processes, prodncts, and services
that are likely to yield significant rewards. Thus,
while an appeal is made to all employees to support
Zero Defects, the Administrator shonld establish a
priority for focusing major effort and resourves.
The identification of these prime targets is made
primarily on the basis of surveys to determine cur-
rent rates of defectiveness and related costs.

There are obviously n variety of approaches and
techniques by which the Administrator can assess
likely opportunities for Zero Defects. Having pin-
pointed the targets, it follows that the Adminis-
trator must formmlate goals in nnmerical ters.
For example, if x defect and ~rap rate in a partic-
ular shop is 5 pervent during a typical week of
production, a goal of 4 percent might be estab-
lished for the first Zero Defects reporting perind.
On the other hand, it may be desirable to establish
goals in financial terms, wilizing data regarding
cost. of rework which are often maintained by in-

dustrial organizations, In any event, failnre of
the Administrator to carefully think out the oh-
jeetives of the progrvm both in trrms of targets
and of quantitative resnltx can result in the estab-
lislunent of a program characterized more by
preachment than by solid achievement.

Having established targets and goals, it s in-
cnmbemt on the MNdministrator to develop pro-
cedures for keepi 1 score of netual achievement
and for reporting progess from the various ele-
ments of the organization to managenient—nnd
from management back to the employees.  Unless
the reporting program is a two-way connununicn-
tion system, the Zero efects program very likely
will not he effective. This follows largely froin the
fact that the program depends on mmnagement
support and direction.  Unless progress is nade,
such support will not be forthcoming. At the same
time, unless the employees who have pledged their
support to the progrum are informed of the results
of their efforts, good will or continuing snpport
cannot be nuticipated.

Finally, before initiating the progrum, the Ad-
ministrator should have delineated in detail the
methods by which the ennses of errors will be
probed, reported 1o the proper anthorities, and
removed. 1t is emphusized that the design of Er-
rar-Canse-Removal  procedurves nnst be necom-
plished before the program is initiated,

Iu sunumation, it can be said that intensive
planning and preparation nre nn absolutely neces-
sary prehude to the kickot! of the program.  Un.
less this “homework™ is necomplished, it wonld be
mmdvisable to proceed further in the implementa-
tiom of a Zero Defeets program. - Meconlingly, each
of the a foreuentioned elements related to planning
aud prepavanion for implementation of Zero De-
feets is disenssed in the following parngraphs.
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\ ORGANIZING A /ZFRO DEFECTS PROGRAM

Management Support

Withont the ditvetion nnd support of top man
ngreufent, o Zero Defits progrun has lule ehunee
of snecess. Matmpement’s endorsenient is required
not only a1 the start of the program lat throughont
its subsequent stages,  Prior to sitating a Zero
Defects program, it is inemubent on munngrement
1o make nn orgamzation-wide assessment. of oppor-
tunities for eliminating errors and defects. There
5 no point o institnting a Zero Defects program
nnless management has information dentifying
signiticant targets for elimination of error and re-
Jated cost rednction.  Possibly the most rewarding
nspect of management’s involvement in Zero De-
fects will stemn from this nssessment.  In itself this
assessment can be both enlightening nnd reward-
ing.

Once top management decides that the potentinl
benefits of Zero Defevts justify its adoption, imn-
plementing instructions should be prepured re-
flecting management’s complete commitent.

Organization

The institntion of n Zero Defects program be-
gins with the assignment of responsibility for its
administration to a person at an appropriate staff
level. The Zero Defects Administrator must be

FORMULATING

Identifying Targets

The initial step in identifying the primary tar-
gets for Zero Defects action is to survey the per-
formance of each functional area of the organiza-
tion. Quantitative rates of defectiveness as well
as the related costs involved in serap and rework
should be determined. The forus of attention
should be on all available quantitative sources of
data applicable to the functional area, such as in-
spection reports, cost nccounting snminaries of
serap and rework costs, and enstomer complaints.

Cost-reduction potential is a principal eriterion
in selecting prime turgets for Zero Defects. In

~totedd anmd positioned in the nrpnxiulim"\rilh

4] forethought in onder to give the prpgmm

srizstiona] stature commensarate with the
vonugement attachesto it.

[ tare for wdministering Zero
Defecis s " needds of the or-
paniztion.  dnow buge oreanzation this mtght
include a full-time Zero Defects Administrator
and Zero Defects Repeesentntives for the various
functional groups. A Zero Defects Advisory
Committee may also be useful in planning, initiat-
ing, sustaining, und evalunting the progrum. In
w small organization a part-time Zero Defects Ad-
minist rutor might be suflicient.

Outlining the Program

The basic plan and schiedule for implementing
Zero Defects must be precisely and comprehen-
sively prepared at the outset. This plan serves
two important pnrposes—(1) it provides manage-
ment with a clear picture of the events scheduled
and costs budgeted to jimplement and support the
Zero Defects program; and (2) /it gives the pro-
gram adwministrator u set of guidelines to follow.

Figure } illustrates the activities of a typical
Zero Defects program and ﬁgufa 2, the essential
elements of a Zero Iefects plan.

OBJECTIVES l

addition, however, considerution mst be given (o
the relative importance of & compouent cr an as-
sembly to the satisfactory functioning of the ulti-
mate product. The more important the compo-
nent or nssembly, the more serions may be the con-
sequences of defects.

Cure must be taken in the identification of pri-
mary targets for Zero Defects to assure that no
departments, shops, processes or products sre ex-
empted from Zero Defects responsibility. The
main objective of identifying these tarpets is to
estublish priorities. This forces n preponderance
of etfort on the potentially high payotl arens.

-
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1. Prelunmary Management Stndy (Assessmeat of Opportunities)

1

Tep Management Go-nhead

111, Selection of Zero Defects Administrator
1V. Establishment of Zero Defects Conumittee

v
VI. Management Review of Plan

VI1I. Management Approval of Plan

VIIL. Implementation of Plan
A. Pre-kickofl Activities

Preparation of Program Plan  «(See fig. 2)

1. Preparation of promotional material

2. Buildup phns

3. Briefing (management,_ supervisors, employee nssocistions, com-

mumty)
B. Kickoff Activities
C
D. Sustaining Activities
1. Continuing promotion
2. Reporting of results
E. Recognition and Rewards

Activation and Implementation of Error-Canse-Removal

Figure 1. Actwvilier of a typical Zero Defects prograrm.

. Establishing targets nnd gonls

A. Identification of prime targets (e.g., departments, shops, processes,

products)

B. Establishment of numerical goals (e.g., defect rates, scrap and rework

costs)

II. Formulation of scorckeeping and progress reporting procedures (e.g.,
measurement of achievement and reporting from departments and shops

to management, and vice versa)

III. Desigu of Error-Cnuse-Removal (ECR) procedures

IV. Scheduling and budgeting

Figure 8. Elements of a Zero Defects program plan.
ESTABLISHING NUMERICAL GOALS

Having selected the targets for Zero Defects,
tho goals of e activity in ench target urea must
be expressed in quantitative terms to permit the
achievenents in these areas to be measnred nnd
rewarded. Sucressful Zero Defects progmms ae
characterized by a continuing, systeraatic effort to
deline, evaluate and rveward schievement on the
basis of clearly identified aud renlistic quantita-
tive goals  If these goals wre mtninable nnd are
expressed in tenus that employees ean understand
and aecept, the typical employee can be expected
to make n scrious and sustained Zero Defects
etfort.

To establish nnmerieal goals, the Zero Defects
Administmtor, in conjunction with s advisors
and manngement, begins by examining spevific
data pertinent to each priwmry target. e then

6

sets goals for each of the specific functional ele-
tuems whose efforts contribute to the attninment
of the target. When o target is n product, the
numerical goals mwight initially be set for the total
proiluction effort.  For example, if a certnin ex-
pensive pssembly was selected as a primary target
becanse upproximately 20 percent of the assemblies
were found o be defective after manufacturing,
the initial numerieal goal might be set ot 16 per-
cent (i a reduction of 20 pereent in the defect
rate). When o turget is a shop or process the
nunierical gonls might apply to major processes
of the shop or to the shop as a whole.  For ex-
ample, if wnalysis of the plating department in
a shop leads to its selection as a primary taget
becanse its serup and rework costs are enrrently
running abont $22000 per month, # unmeri-nl
L
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goal might be established of reducing this cost
by $4.000 for the tirst reporting perid. ‘The over-
all primary nunerical goals set. by the Zero e
fects Admmistrator should then be further broken
down by the managers nnd snpervisors involved
and allovated to specitic gronps, funcrions and in-
dividuals.  Once primary targets have been iden-
titied und expressed 1 terms of numerienl goals
the Zero Defects Adminisimtor must devote some
time and elfort 1owand establishing numerical
goals for other areus and products of the orga-
nization where opportunities for defect redduction
are sigmificant even though not of the greatext
potentinl.,

Goals must be attainable and realistie.  They
nmst neither be set 5o low that weeting them is too
easy, nor so high thet their realization is impos-

sible. Moreover, gouls are nat tixed or final. They
am steps i the direction of the ultimate goal of
Zero efects.

Criterin for measuring Zero Defects achieve-
ments are practical only if they can be rendily ap-
plied by the supervisor in his normal duily rela-
tionship with the employees under his superyision.
Accondingly, each supervisor should participste in
the development of these criterin. An individusls
achievement in a Zero Defects progoun ean be
measured by comparing it with the work of other
persons in a gronp performing the same or a sim-
ar tusk ut an equal gkill level. To assure n mean-
ingful comparison, this often will require the
estublishment of ditferent criterin for measuriug
Zero Defects achievement within each of several
functional areas.

FORMULATING SCOREKEEPING AND REPORTING PROCEDURES

Once targets and gouls are established, the Zero
Defects Administmtor is responsible for assaring
that they are effectively and clearly communi-
cated to the individnals, groups and departinents
to which they apply. A\ corvllary responsibility is
to assure that timely, accurate and complete data
are gathered on the progress made towand achieve-
ment of these goals. These data must then be
analyzed and presented to management and all
other persons in the organization, so that achieve-
ments are clearly and readily apparent.

In planning for the scorekeeping and repoiting
functions, major emphasis must be placed on mak-
ing maximum use of already nvailnble data gather-
ing and reporting zysiems. Frequently, the types
and sonrces of data previously employed in iden-
tifying primary targets and setting numerical
gaals can be nsed with suitable modification. Or-
dinarily, Zero Defects shonld not create needs for
data beyond what is normally necessary for effec-
tive management of the organization. For ex-

ample, ingpection reports; cost acconnting suin-
maries, and customer complaint reports are in-
vithimble existing sonrces of data for use in Zero
Defects programs.

Ingenuity and imagination are necessary in de-
vising effective methods for grmphically portray-
ing Zero Defects goals and the progress made to-
viard their attuinment. .\ wide variety of tech-
niques exist for showing trends, including various
kinds of charts described in textbooks on quality
contral. Such trend charts should be of simple
design, readily understandable, and appropriate
to the personanel to whom they are addressed.

It is essential to keep in mind that charta in-
tended for public display should be limited to in-
formation showing group rather than individnal
performance. Charts that pnblicize individual
performance may result in ndverse reactions.
This is particularly true of charts that indicate
unsatisfactory or mediocre personal achievemnent.

DESIGNING ERROR-CAUSE-REMOVAL (ECR)

Error-Cause-Removal (ECR) is a procedure
wherehy—(1} individunals are enconraged to iden-
tify existing envirenmental canses of defects on
Frror (fause Identification forms; (2) the super-
visor, with the help of the Zero Defects Admin-
istrutor and other management. peisonnel, prompt -
ly investigates the identitied problem; (3) man-
ngeient corrects the environmental cause of error
if the problem is substantial : nnd (4) the employee

-8 ) oss -2

>~

iz advised of the corrective action io be taken or
the reasons why such action is not peasible,
Experience with Zero Defects progrmns has
shown that the most impressive and lasting
achievements have come from ECR netivities. In
plainning procedwres for ECR, therefore, the Zero
Defects Administrator should devise procedures
which will stimulate nctive interest and partici-
pation in ECR by production workers, saper-

7
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visors and managemest personnel. Zero Defects
programs frequently reveal that many defects have

their sonrve in canses other than human error.

FCR helps to identify these environmentnl canses
of defects.

To be etfective, an ECR procedure must—(1)
give the employee an oppertunity to identify those
environmental conditions which he believes are
causing him to make errors: and (2) provide for
prompt action to remove environmental causes of
error in onder to demonstrate to employees that
management stands squarely behind this element
of the Zero Defects etfort. So long as errors at-
tributable to environmental conditions are not
climinated it is impossible to achieve Zero De-
fects.

Appreciating and understanding the causes
of errors are essential for the development of
effective ECR procedures.  Errors are caused
either by persons or by deficiencies in the tools,
procedures und facilities with which the person
does his work. The human error may be dimin-
ished or eliminated as pride of workmanship de-
velops from the motivation of a Zero Defects
program, but errors stemming {rom the environ-
ment cannot be eliminated by the individual, how-
ever dedicated he may be. This is nanagement’s

responsibility.

In the early stages of a Zero Delects program |

the individual is inclined to be skeptical that he
is the real cause of faulty workmauship; but, as
the program develops more and more employees
can be expected to examine errors objectively.
They want to make certain that errors caused by
environmental conditions are not attributed to
them. The experience of many organizations in-
dicates that the typical employes does not try to
cover up or minimize his own mistakes. However,
motivated by a Zero Defects program, he is less
inciined to accept defects as inevitable. He will
be motivated to investigate further every error
that may be caused by something other than his
own lack of care.

An ECR procedure may pose some manage-
ment problems, particularly where the action
needed to correct an environmental condition is
either more costly than the defects involved or
cannot be taken as promptly as might be desired.
Any apparent lack of action may be interpreted
as an indication that menagement is not only in-
different to KCR, but is alzo unwilling to acknowl-
edge its own errors.  Thus, management’s vital
role in the Zero Defects program is nowhere more

8
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apparent than in the operation of the ECR element
of a Zero Defects program. Management must
respond rapidly and constructively to ECR rec-
ommendations and be prepared to present the fac-
tual basis for decisions to turn down a recommen-
dation.

To a major degree, the effectiveness of proce-
dures for removing environmental causes of error
depends heavily on the first-line supervisor. Ex-
perience has shown thatr—

{a) Ninety percent of unsatisfactory environ.
mental conditions can usually be corrected
by the supervisor.

{b) Almost ten percent of ECR actions in-
volve changes in procedures, or minor fa-
cility alterations, both of which can be
accomplished by such groups as plant
engineering or the umintenance depart-
ment.

(¢) The remaining fractional percentage of
ECR actions may require costly moditi-
cntions in facilities or procedures.

Since the snpervisor is the link between man-
agement and the employees under his supervision,
his handling of environmental canses of error is
particularly important. When a supervisor cor-
rects an envisonmental condition, he is in effect
correcting n management. error since it is man-
agement that provides and controls the tools, fa-
cilities and procedures that resnlted in the unsat-
isfactory environmental condition.| Accordingly,
the supervisor must handle suggestions for remov-
ing environmental causes of error with cournge,
tact nnd understanding, and be willing to present
suggrestions to higher authority vhen cotrcction
is beyond his anthority to accomplish.

As a key element in the success of ECR, the
supervisor must be carefully and fally briefed in
the operation of the ECR proces{ He shonld also
be furnished written guidanee 16 explain the pro-
cedures he s to follow in ECR and assist him in
detecting nnd identifying environmental eauses of
error.

There is a relationship in certain instances be-
tween the Error-Canse-Removal procedhiires und
the exizting suggestion awnrds program. The
ECR procedares motivate the worker 1o eall niten-
1on to canses of error, but do not require him to
propose n solution to the problem,  However, if
he can also snggest o practical merthod for elimi-
nating the canso of ervor, he subnaits a suggestion
andl is eligible for an nwanl under the supgeestion
program. ,

s
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’ SCHEDULING AND BUDGETING

Prior 10 presenting a Zero Defects program
plan to management for approval, the Zero De-
fects Administrator should devise n comprehen-
sive schedule of activities and milestones for edch
phase of the program. The timing of evemts is
moxt important in order to guin the greatest posi-
tive impact from these activities withont interfer-
ing with other programs or the ordinary routine
of the organization. To arrive at a satisfactory
schedule. the administrator must consider the fol-
lowing factors as & minimum: (a) avalability of
key participants for specific planned events: (b)
lead time required to obtain promotional and dis-

play mmterials; and (c) availability of space and
facilities required for kickofl and sustaining ac-
tivites,

A budget for a Zero Defects program must also
be carefully prepared. Although experience has
indicated that the dollur benefits derived from
Zero Defects have outweighed the cost of the pro-
geam by n large margin, it is imperstive that costa
Le kept to a minimum. Overly elabornte promo-
tionn] mnterials and sctivities and unwarranted
intrusions on productive time of personnel should
be resolntely avoided.

PRE-KICKOFF ACTIVITIES

Preparation of Promotional Material

Certain items necessary for the support of the
Zero Defects program must be prepared at a very
enrly stage in the prozram’s development.  These
include various official documents establishing the
program. For example, n management letter ex-
plaining the Zero Defects concept and philosophy,
a program plan, a packaged visual presentation
for indoctrinating the stafl, and a handbook to
help supervisors understand and carry out their
assigned roles in the program should be available
before the program is inplemented.

The planning and preparation of promotionsl
materials for kickofl activities must necessarily be
tailored to the specific needs of the implementing
organization. Promotional materials need not and
should not be expensive. Posters, banners, tags,
stickers, pledge cards and similar items have been
used very successfully.

Buildup Phase

The buildup phase shonld inclhide time for a
warmup period to increase quality awareness and
foster general receptiveness to the Zero Defects
philosaphy. The purpose of this period is to an-
prove the emplovees’ knowledge of the importance
of the products or services they produce in order
to facilitate their acceptance of the Zero Defects
concept. The warmup period is characterized
primarily by poster campaigns and edoeational
progranis.

It may also be effective during the last week or
two of the buildup phase » initiate an awareness
campaign descrihing some part of the Zero Defeets
concept each day bt holding hack its name until

some predetermined date.  As with any promo-
tional approach, imagination and ingenuity in
planning and exeenting the buildup phase of Zero
Defects is essential to assure optimum impact.

Personnel Briefings

A\ nmjor step in the pre-kickofl stage of 8 Zero
Imfects program is to explain all facets of the pro-
gram to those manngement personnel who were not
involved in the planning phase. This can be ac-
complished in & series of briefings by the Zero
Defects Administrator. The briefings should be
given first to the senior execative's stafl, next to
midmanagement personnel, and finally to super-
visory level personnel. The briefing for the top
managemeat element of the organization should be
arranged by the senior execitive in order to indi-
cate clearly that the program has his full support.
All of the briefings should include a review of the
complete program plan.

Midmanagement briefings should be arranged
and conducted in such a manner as to reflect the
support of all elements of top management. Ex.
perience s shown that mass briefing sessions for
the managoment stafl should be avoided. Small
meetings convened by members of the top manuge-
ment statl, with the senior exeentive present when
possible, have been found to be most effective.

Probably the most important part of this phase
of the program is the hriefing prepared for the first
level of supervision.  Acceptance of the Zero De-
fects challenge by this level of personnel is the key
to aceeptance by the individuals working under
their supervision. Tt is important also becanse the
supervisor, in his day-to-day conteeg with the in-
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dividual workers, must be able to snswer questions
and direct activities with respect to Zero Defects

Experience has shown that carefully prepared
nlans for briefing supervisors with material spe-
“ially prepmred for these briefings are well worth-
while. When asupervisor is furnished a handbook
outlining his responsibilities and presenting sug-
gestions for handling specific problems he is better
able to contribute 1o the success of Zero Defects,

It is desivable to have management stafl wem-
bers present at brieling sessions for supervisors,
This assures that supervisors are awsre of manage.
ment’s support of the progrun. It is advisalle 1o
sc.aedule the sessions for supervisors just prior to
imitiation of the program to assure their peak in-
terest at the time of 1he kickoff events.

Speeial brietings shonld be nrmnged for repre.
seatntivis of employee orgmuizations, professional
sucietivd, press, und civie organizations. A brief-
ing for representatives of labor orgunizations, for
example, shonld be dexigmed to preclude misinter-
pretation of Zero Defects concepts and gouls. The

KICKOF}

Commuanication Media

The timing for the “kickofl™ of a Zero Defects
program should be nrmnged 1o make maximum
nse of available communication media. For ex-
ample, the kickofl date should be selected to coin-
cide with the publication date of the plant news-
paper or house organ. Armangements can then
be made for the plant newspaper to carry a banner
headline announcing the Zero Defects kickoff
events and to feature messages from the company
president. and community and union leaders. The
paper might niso tachide articles deseribing Zero

. Defects programs implemented by other organiza-

tions to indicate that the Zero Defects concept is
widely nccepted.

Announcement of the Kickoff should make use of
all nvailable commmication media in addiion to
newspapers nhd honse organs.  Public adaress
systems, banners, posters, bulletin beards, and
other mforiontion media ean be used to good ad-
vantage.

Kickofl Meetings

Ao effective way to lanneh Zero Defects is to
liold a compuny-wide rally on kickoff day, Rep-
resentatives of management, supervisory levels,

10
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primaary purpesa of this brieting should be to ex-
plain that the objectivex of Zero Defects arn com-
patible with the best interests of the employees
nud their orgunizations. 1t s purticularly impor-
tanzt thae this briefing emphasize the volantary as-
pects of Zero Defects,  1f eraployee orgunization
lewders wish to brief their oficials with respect to
Zero Defects, armngements should be mnde nnd
the time allowed for such briefings.

Community hriefiges are also useful, particu-
larly in sinmtions where 8 communiny’s economy
in hargely dependent on one organizalion, eg.,
whern n military supply depot or industrial com-
plex is the major emplover in a sall city. The
bricting of community lenders and community
service orgriizntions should serve to marshal
strang  community support for Zero [efects.
Bricings should e urmnged for the loeal press
as early us possible, particulnsly if the progrm is
to be initiated in nn organization which is a mnjor
emplover in a conumity,

ACTIVITIES

employee organizations, snppliers, customer or-
gnnizations, and prominent public figures should
be given kev roles in this event. Iirief, motiva-
tional speeches should be mmde by selected indi-
vidhuals who hold positions of leadership in the
sponsoring organization and the eommunity. One
of the featured speakers may well be a representa-
tive of un organization which uses the products of
the spousoring organization.

An alternative or nddition to the compary-wide
rully which hus proven effective is group mestings
in various areas of the organization to initiare ac-
tion programs to meet Zero Defects goals.

The kickofl of a Zero Defects program is also
an appropriate occasion to intre ice the pledge
enrd if one is to be nsed. A typical pledge card
stutes the basic Zero Defects philosophy on one side
nid contains a pledge to strive toward the goal of
Zero Defects on the other. It permits the indi-
vidunl ta express his personal endorsement and
neceptunce of the Zero Defects philosophy. Its
worrding should be formal and its use should em.
plisize the voluntary aspect of the pledge. Tt is
also usefnl to give n pin to each person who accepts
the Zero Defects chinllenge.
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: SUSTAINING ACTIVITIES

i the it phase of a Zero Defectz pro-
eoutn, A prinary gl s to explun the basie con-
vepits and to ohitin the widest possible aceepaance
of the progmm’s chatlenge. Onee 1he prognsn
o apemtion, the privary objective is ta help
the tndividi) wehieve the goad of ermor-free work
and to matutam his iterest and dedication at the
hghest possable level. This latter objective can
bent b it through o sustuining progrm that—
(1) tlentitien and eliminates the causes of error;
and 2 mweognizes and rewands Zern Defects
achies e iy, ‘

Cont!nuing Promotion

House organs, the loenl press and local radio
and television stations are all media thar should
le usst 1o help snstain interest by publicizang
mnportant developmeunts in a Zero Defects pro-
gram. These meldia are partienlarly yaluable for
pubbicizing sigmiticnnt achievements.  This pub-
herty adds weasumbly to the motivational impact
uf Zero Defects

It 1« als desirmble 1o publicize plant-wide
achievement surh as exeeptional performunce of
the company’s product as reported by the com-
pany’s customers.  Other newsworthy achieve-
ments melude improved quality as evidenced by
telnced sernp und rework rates, customer com-
mendations for schedules wet or exceeded, and
ot reductions, Al pblicity releases should be
desigmed 10 mnke each cmployee prond of his
vontvibutian to the well-Leing of the orgmnization
even if his particular task is not readily related
to the production of the company's product line.
This applies, for example, to administrative, cleri-
cal sud service emiployees.

Interest can also be sustained by publicizing the
achivvements of Zero Defects programs of other
onmnizations, bath in GGovernment and industry.
Suek an exchange of experiences can add impetus
to the progenm by showing emplayees that they
are not alone in their Zero Defects efforts,

Exchanges of Information

Any exchango of experience and knowledge
gnined in the operation of n Zero Defects program
van be of mutunl benelit to participants in the Zero

Iefe1s moveent. Much can be learned about
new developments and techniques by armnging
visits to plants where Zero Defects programs are
in progres. Subcontractors and vendors, particu-
larly, can lenefit froen the experiences of their
customers with Zero Defects.  Semiinars also have
been sl sucevsfully for exchanging ideas among
larpre numbers of perwonnel involved in Zero De-
feets programs.  The seminar approach makes
it possible for personnel with experience in differ-
ent phases of t! & subject 1o help solve each other’s
problems The workshop type of seunnar is a
particularly vajuable tool for disecminating new
ideas quickly and etfectively to a large number of
peaple.

Briefing of New Employees

The organization’s program for briefing new
workers should include a presentation on Zero De-
fectx Tlns will give the new employee an oppor-
tunity to participate in the program, including an
opportunity to sigm a pledge card and to receive
a Zero Defects pin if such promotional material is
usedl.

Management-Empleyce Liaison

E.fTecti ve management-cmployee contact is essen-
tial to the success of & Zero Defeas program.
Pariodic visits by management to work areas sre
particnlarly useful. In those areas where signifi-
cant achievement and progress have been made,
such visits not only reinforce the effectiveness of
the immediate supervisor, but also provide oppor-
tunities for personal approbation for the accom-
plislunents of individuals and groups.

Similardy, the Zero Defects Admiuistrator
shonld maintain close tinison with firt-line super-
visors to offer assitanee in resolving problems.
A siguiticant increase in the nnuber of defects re-
ported in an area, for example, is often the first
indieation that the supervisor needs help to iden-
tify aind Gorreet sonte envirommental canse of error.
By matniaming closwe linison, the Zero Defects
Adwinistestor can often ussist the supervisor not
only to ek out pessthle vnvironmental causes of
vrrrony, but alse to Stinmlate action to eliminate
these eanses when <uch action is bevond the super-
visor's authority.
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ACTIVATION OF ERROR-CAUSE-REMOVAL (ECR)

Experience lins shown that a majority of the
error ennses identified mider KCR procedures are
attvibntuhle to environmeninl eovditions relatel
to the tools, facilities amd proesdires provided
and cowmllsd by nanngerment. Mast of these
canses ent be neted upon prampily by the snper-
visor, bt some will require decisions by a higher
management level It is essentinl to the snecess of
this eort for mznagement to indicate an objec-
tive attitude townnl ECR aml to wet decisively in
correcting the rausex of errur once they are un-
4'1:\'(‘“‘1'.

Wlitever the final decision, the originator of
an ECR saggestion must receive s report of the
uetion taken on his suggrestion. This report should
be sufliciently complete to canvinee the originator
tha the evaluation of his suggestion was thorongh
and vhjective. If the suggestion is aceepted, i
should be given n date for its implementation aml,
when approprinte, an opportunity to iwmliente
whether or not he conenrs i the netion taken.

Effective implementation and control of ECR
procednres requires snitable documentation of the
nctions tnken to repert, identify and eliminnte
error causes,  Provisions should be wade for a
report. form, such as the “Error Cause Identificn-
tion Form" shown in figure 3, to help employces
describe what they believe to be the causes of er-
rors. This will also facilitate a review by the
supervisor, who can often analyze and correct the
problem promptly without any outside help.

Becauss the solution to an error-cause problem
recommended by a worker may also constitute a
valid suggestion under an existing suggestion pro-
gram, provisions should be made tc¢ permit an
employee to submit an appropriate suggestion
form whenever he proposes an ECR action. This
assures that a worker will be rewarded for each
valid sugpgestion.

The Zero Defects Administrator shonld review
ull ECR proposals and keep sunituble records to
indicate that wppropriate follow-through actions
have been taken. ITe should also review each casu
to imake sure that no employvee considers that. the
action taken in response to lis proposal was in-
approprite.
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Follawing niv two cuse histories that hlusrate
the variety uf error ranses that have bees encoun-
tereed i current Zevo Defocts programs, Oue is a
velatively simpla problem: the other is (quite com-
plex.  Both rases involve environmental condi-
vons thnt ennsed cdefects which might normally
have been ativibuted to biuman error if tha Zero
Defeets progmm had not motivated managament
to tuke a secom! look,

CUANE A

A bunp service nian whose job is to replace
bormed-om fhiorescent 1nl=s used a cart to carry
the 1ubex and lndder. e always carried his lad-
iler om the top of the cart where the tubes were
stacked, nndd icensionally “necidentally™ broke one
or more lubex. Ve snggested that a pair of hooks
be attnehed to the side of the cart from which
he conbl hung the ladiler. The supervisor ap-
pravisl the suggrestion, had the hooks fabricated
aned installed. The sugprestion vednced breakage.
The employvee eceived an award under the sug-
s ion progrin.

CANE B

A shieet metal worker reported that his machine
wis 100 close ton wall to permit him to manipulate
large ’hicets of wetnl and this caused the produe-
tion af defective waterial. The supervisor not
only verified the worker’s statement, but also
found that it. wus dungerous to handle large, sharp-
edged xheets without ut lenst two additional feet
of npuee between the wall and the machine. The
supervisor could not correct the situation because
the wall could nat be moved without interfering
with un adjeining production area.

The supervisor submitted his findings to the
Zero Defects Ailministmtor, who discussed the
problem with the Plant Engineer. It was found
that the production line ndjacent to the wall was
schethiled to be modified in three months. This
wonhl permit moving the interfering wall to pro-
vide the requireil elenmnee for the sheet metal op-
ertion.  In the imrantime, the falirication of large
sheets of wetal was sehednled for other machines
Thus, w ranse of error and a dangerous working
condlition were initinlly alleviated and nltimately
currected,
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ZERO DEFECTS
ERROR CAUSE IDENTIFICATION

oo

————

wawt TIVIER WAL POINTY
i
OCLuPATION TITLE oTeyY. CLOCw MO,
! nOUNL v
taLAay

1M ODER THAT ABETYER JOB RE PERFORAMED TOWARD The GOAL OF FRROIM FRLY ’(.'QMAN‘(. 1AM IDENTIFYING THl FOLLOD
1MG CAUSE OR POTERTIAL CAUSE OF ERAOR

IMPORTANT INFORMATION

W, 1% ADDITICM TO IDENTIFYING ERROR CAUSE, YOU FEEL THAT YOU MAVE A WAY TO SOLVE IT, PLACE Tais soun»g- N THE
ABOVE ANEA, IF ADDITIONAL SPACE 1S REQUIRED, USE A STEPARATE SHEET, AYTACH IT TO THIS FORM AND PLACE A CHECHK I8 THE
FOLLOWING a1,OCK |

THE FRROA CAUSE 1DENTIFICATION PORTION OF THE IERO DEFECTS PROGRAM 13 NOT A SUBSTITUTE FOR THE SUGGESTION ARARDS
PROGRAM,

17 YOUR SOLUTION (3 ADOPTED, AS A COST REDUCTION TECHMIQUE, YOU MAY ALS) BE€ ELIGIBLE FOR A $GGEITION ARARD. FEWEN
MLR YOU MUST FILL OUT AN ADDITIONAL FORM 10 BE ELICIBLE FOR THE SUGGEITION ARARDS PROGRAM.

CAROR CAUSE IDENTIFICATION IS NOT NECESSARILY MESTRICTEID TO YOUR OWN WORK AREA- THE SITUATION MAY EXISY ANYWNERE
% Tog PLANT.

N ALL CASES, THE DECISION OF THNE COMPANY WiILL Bt FiINAL. ALL IDEAS SUBMITTED BECOME THE PROPERTY OF THE COMPANY,

—2

Figure 3. Frror cvuse (dentification [orm.
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RECOGNITION AND REWARDS

Ofticinl and public nsoguition of achievenent
15 un bportan pat of a Zero Defects progmm,
Abeondingly, procedures must be devised for wden-
tifviug and evalnating those accomphishiments
which warmnt snch recopmition. It is not neces-
sary, however, 1o delay implementition of Zero
Defeets nutil nll detnils of the procednne for meas-
nring awnd  reeogmizing achievenient have been
worked out. It is often possible to continue to use
the existing basic tools of employee evaluation for
this purpose, snch ns supervisory judgment sup-
ported by such datw as produetion quality control
statistivs and aidit reports,

Althogh Zero Defeets is directed primarily a1
mativating the individual, it is nlso desirable to
provide for the weognition of Zero Defeas
aehievenwnt at three organizational levels—(1)
the sumll granp: (2) the large group: wnd (3)
the orgmnization as & whole. Provisions for small
nnd large group recognition are particularly im-
portant where teamwork by such groups rather
than individual effort alone is of privary impor-
tanen ta crror-free results,

The initintion of action leading to the formal
recognition of Zero Defects achievement should
be nssigned ns part of the regular duties of each
supervisor, Procedures should be established for
the use hy supervisors of existing data and reconds
of past. performance to facilitate the evaluationof
potential achievements. If the supervisor's evalu-
ation indicates that u sigmificant achievement has
been made, the procedure shonld provide for the
submission of & recommendation for formal recog-
nition propared on nn nppropriate form.

To nssure that formal recognition is accorded
only for sigmificant achievements, all recommenda-
tions should be reviewed by a fornmlly organized
committee, The nse of an achievement recognition
committea has  two important  advantages—
(1) its delibemtions will be objective; and (2)
its actions will not ba subject to intrx-organiza-
tional hiax,

The most effective method of recqgmizing Zero
Defects nchievement is some form of personal ap-
probation. Such personal action has been found
to be o more potent stimnlant to Zero Delects of-
forts than monetury or other material rewanl.

The procedure for recognizing :chievement
must also provide for suitable publicity,  Well
publicized recognition of a Zero Defects achieve-

ment ay be used to good advantage in axsuring
continued aterest in the progran.

Group naugnition provisons are viduable pri-
wartly as sapport elenents of a Zero Defects pro-
gran. Soch recognition encouragres team ellont
and engenders & competitive spirit hetween tronps.
The disadvantage inkerent 1 group recoguition is
that those members of 1 groap who have not cou-
tributed 1o the group’s sucvess and, *n fact, who
may be negmtive in therr atitnde, will be given the
~ane recogmition a8 those who have contribnted,
Couversely, an omtstanding worker in a low
achievement yproup may go unrecoymized hecnuse
his gronp’s performance s inadequate.  Accord-
ingly, the procedure for recogmizing gronpneldeve-
ment naist n negrate or downgrade the impor-
tance of ndividual achievement. If it does, it may
cause an adverse reaction to the Zero 1efects pro-
gram as a whole. Thus group recognitic - proce.
dures must be used with caation. Zero refects is
most effective when 1t is directed at encournging
individual achievement. 1ts benefits derive pri-
marily from individual motivation and recogni-
tion. Group motivation, accordingly, mmnst
always be subondinated to mativation of the indi-
vidual 1f the Zero Defects pragram is to succeed.

Among the gronp recogmition techniques that
have been used successfully in the Zero Defects
chart. This technique is best applied where gioup
achievement can be expressed in quantitative
terms. Properly desigmed, this chart can be nsed
to illustrate more than one aspect of a groups
Zero Defects achievement. Jt may show, forexnm-
ple, that the defect rate actually achieved by the
group is not only lower than the defect rate that
the customer will tolernte, but is also lower thun
the defect rate established ns « performance gonl.

Almost every successful Zero Defects progrum
has been la=t able to motivate the individunal em-
ployee by identifying him with the product of his
labor. One way to accomplish this is to armnge
for employees to see their products in use. An-
other way 1s 10 have customers who are well satis.
fiedd with the product explain to the employecs how
nportant it i3 to obtain o product thnt is defect-
free.

Of the varions methods that have been used to
canse eplovees to ddentifv themselves with their
products, one of the most effective has heen to re.
ward individuals who have shown outstanding
Zero Defects achievenent with n trip to the site
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where the product is being used.  Another method
1s to have n user of the product (e, an aiccraft
pilot) visit the plant to meet and talk with employ-

ces individiually. Films or phatographs of the
product in action have also been found useful wud
rewurding motivationa! materisl,

!

) GENERAL REVIEW

A Zero Irefects program requires careful plan-
ning and execution if it is to accomplish s in-
tended purpose. Soch a program can be expected
not only to motivate employees to perform etlec-
tively, but also to disclose environmental eondi
tions that impede employee etforts to nchieve
errur-free performance of their assigned tasks

It is more diflicult to sustain a Zero Deofccts pro-
gram than to start one.  This is due primarily to
the normal human inclination to luse interest in
something that is no longer new. Accordingly, the
plan to sustain interest in a Zero Dlefects program
must be thought fully and imaginatively developed
lefore the program is adopted.

Some of the key points of the Zero Defects con-
ceptmay be summarized as follows:

(n) Success of u Zero Defects program is con-
tingeut on sustained nianagement, in-
tervst, support ami direction.

(b) Participation in a Zevo Defects program
is voluntary.

(¢) The opportunity to participate in Zero
Defects should be offered to all personnel
in an aryanization, both those whose work

()

(e)

(f)

(s)

dirvetly utlects product gquality and thos
whose work does not,

2\ Zero Defects prognan mast be designed
to motivate the individual employee and
shonld include no gronp recognition that
detracts from this primary objective,
Well-publicized recognition by manage
ment of employees’ Zero Defects achiove
ments is essential te the siuccess of a Zero
Defects program.

While motivating ewployees to prevent
human error, the Zera §efects progrmm
nlso motivates thewn tr identify environ.
mental conditions thut cause defects and
which are often erroneously aitribmted to
hunean error.

The Error-Canse-Retmotsl (ECR) ele-
ment of the Zero Infects program is
means for identifying and correcting er
ror-causing  envirotmental  conditions
sush as tools, facilitws!/und procedures
that are provided and controlled by man.
agement. ECR isan esential featureof n
Zero Defects program,
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