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E' I. EXECUTIVE SUMMARY

E : AThe Quality Horizons' Study was initiated by

) General Alton D. Slay, Commander, Air Force Systems

f ' Command, by letter dated 22 November 1978. ‘The thrust

2 of the study effort was to determine ways to enhance

'y product quality in the operating environment. Study

4 objectives were to evaluate the AFSC approach to quality
assurance and identify changes with potential to: (i) |

3 ! improve end item quality in field use, (ii) make contrac- _
. tors more responsible for their products, (iii) make more
effective use of resources, and (iv) apply appropriate g’
4 commercial practices.§$;

PG

1 Major study efforts were started in January ,
1979 and completed in June 1979. Written progress -i
reports were provided to General Slay throughout the
study. Progress and final report briefings were pre- 3
sented to General Slay and his staff on 29 March 1979 ;
- and 1 June 1979, respectively. Prior to the final f
R report briefing to AFSC/CC, the Product Division Com-

manders and the Commander of the Air Force Contract

Management Division were briefed as to the team's

observations and recommendations. Their concerns were

included in the final report briefing and final report.

The study team visited 66 selected governmental and

industrial organizations in the United States and over-

seas. The following is a summary of the team's major

observations:

s N

(1) Attainment of field product quality is a
function of the interest and priority placed on quality
by top managers.

(2) Governmental and industrial organiza- ;
tions which have succeeded in obtaining high product
quality levels, blend the assurance sciences into one
high level organization which can act as a protagonist
in causing tradeoff analyses and in assuring a disci-
plined integration of efforts to obtain product quality.

L (3) Agreement exists that product assurance
cannot be inspected into any product. Nevertheless,
AFSC places more emphasis on conformance verification

¢ than attempting to influence product quality through
design, process control and test planning early in the
program life cycle.

(4) WwWhile various plans and programs have
been implemented or proposed in DOD for reduced levels




of in-plant surveillance, program managers are generally
reluctant to accept reduced in-plant Government quality
assurance activities, especially conformance inspections.

(5} Commercial contracts are firm fixed price,
with limited customer financing, and sole source follow-
on buys are common with vendors that deliver a quality
product at a reasonable price.

(6) In the commercial sector, warranties are
generally offered only as a result of competitive pres-
sures, such as in the commercial aircraft industry. Per-
formance incentives and award fee provisions are almost
never used in the commercial environment, either in the
U.S. or overseas, nor do foreign governments employ them.
Profits are their main incentive due to firm fixed pricing.

High levels of quality are obtained in the
commercial sector where top management demands product
quality or where competitive market pressures are such
that the customer has an alternate source. General Slay,
in Command Policy Letter 22, is on target with his drive
for increased competition and use of firm fixed price
contracts which adds impetus for enhanced product qual-
ity. Under firm fixed priced contracts, the full cost
responsibility rests on the contractor's shoulders.

The emphasis is on doing things right the first time. ]

The major recommendations cf the Quality
Horizons' Study Team are listed in summary form below.
All recommendations are contained in the Action Plan
(Appendix I) and discussed in Section V.

(1) AFSC must modify its current QUALITY
assurance program to a PRODUCT assurance program to
gain emphasis and attention to preventive efforts
during design, development and test. AFSC's present
program, while theoretically including preventive
actions through a broad array of specialities, is I i
heavily oriented towara in-plant conformance verifi- I
cation. The change in organizational concept and f
titles is necessary to reflect the increased emphasis i)
on front end involvement by the requisite engineering :
and technical talents of the Product Divisions and :
AFCMD.

(2) In order to effectively implement the
product assurance approach, it is recommended that all
assurance disciplines, except manufacturing at AFCMD, be
consolidated into one organizational element reporting
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directly to the Commanders at all levels. This consoli- '
dation of skills is necessary to provide a critical mass \
of expertise and an organizational placement which will
convert fragmented efforts toward product assurance to
meaningful preventive actions and trade-offs.

(3) To motivate contractors to be more respon-

sible for the quality of their products, the study team

.recommends selectively reducing the levels of in-plant
' conformance verification based upon a contractor's qual-
ity track record. A Minimum In~-plant Surveillance (MIPS)
program should be established where each contractor under
AFPRO surveillance can make application for this reduced
level of government surveillance. As the MIPS program
proves successful, additional manpower can be reallocated
to product assurance prevention efforts where greater
returns from existing resources can be obtained.

(4) Positive actions must be taken to upgrade
the training and education of the existing workforce and
to provide for the orderly replacement of existing per-
sonnel through the establishment of a formalized three
year intern program, geared to the skills necessary to
perform product assurance in the aerospace community.

(5) Various recommendations are made in the
area of contracting practices to support implementation
and compliance with Policy Letter 22 and adopt, where
feasible, existing commercial practices to enhance pro-
duct quality. Specific recommendations cover the test
of modified clauses which would restrict use of unilat-
eral changes and modify procedures regarding point of
final hardware acceptance. Other recommendations cover
actions to reduce the level of Government financing of
contracts, restrict progress payments, make greater use
of award fee provisions and obtain authority to maintain
twoisources in production without a mobilization justifi-
cation.

3 Al e e et Ao

(6) A clear policy statement is required to
support the use of contracting out to organizations
i (with hardware exclusion clauses) for selected product
assurance functions requiring capabilities not available.

(7) The last group of recommendations empha-
size the need for top management support to product
assurance. A short, hard punching executive level train-
ing program is necessary to impart a sensitivity as to
the benefits and risks of including or excluding product
assurance considerations in Air PForce programs. In addi-
tion, product assurance issues and actions should be made

PRI YT TS JoN




T part of various management and program reviews held within

o AFSC or at contractors' facilities. Providing product

é assurance visibility to managers will aid@ in enhancing
7 product quality. Contractors sense Air Force priorities
§ and react accordingly.

¥

Improved product quality is obtainable for Air
Force systems. The Quality Horizons' Team observed the
results that management attention and investment have
achieved in improving product quality in Japan and Europe.
Similar results were observed in many commercial firms
visited in the United States where product quality is
' a distinct customer requirement. Techniques and skills
. are available to obtain improved quality. They must be
used early during the design and development process.
The product assurance approach prevents deficiencies and
2 can reduce the required in-plant defect detection and
, corrective action efforts. The impact of product assur-
ance requirement trade-~offs on field performance must be
considered. With scarce resources, product assurance
considerations may not always be supported. Neverthe-
less, decisions have to be made based upon predicted
impacts, fund availability, performance requirements
and delivery schedules. Product assurance, like other

TV T L
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performance requirements, demands management attention
and investment - "there is no free lunch."”
1
4
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II. STUDY REPORT
A. Study Approach Overview

Charter - The Quality Horizons Study was
established by Alton D. Slay, General, USAF, Commander,
Air Force Systems Command, by correspondence dated
22 November 1978, (Volume II, Section 1). The study
directive was based on a plan developed by the AFSC
Quality Assurance Office and approved by James W.
Stansberry, Major General, USAF, DCS/Contracting and
Manufacturing, (Volume II, Section 3). The study ap-
proach, (Volume II, Section 4) contains four main points:

1. Examine the concepts of contractor
responsibility for end item guality and reduced Govern-
ment in-plant presence and how these concepts could be
implemented, managed and enforced in AFSC based on
experience in various government, commercial and
foreign settings. Consider programs for certifying
contractor QA systems and personnel while assuring no
degradation in end item quality.

2, Identify the type of contractual relation-
ships which would provide strong positive or negative
incentives that successfully place the responsibility
for item quality with the contractor. Examine commer-
cial practice for possible application in Air Force
contracts.

3. Evaluate the qualifications of the AFSC
QA work force and changes required in recruitment,
training, education and assignment to strengthen the
future work force.

4., Develop the proper QA organization struc-
ture and manning including the concept of a product
assurance office, to implement changes resulting from
the study.

It was assumed that there would be no increase
in overall manpower that would result from recommenda-
tions contained in this study.

Team composition - Colonel R. C. Preston, Jr.,
Chief of Staff, HQ AFSC, was originally selected as the
Study Director. However, prior to commencing the study,
he was nominated for Brig Gen and reassigned. Col
Bernard L. Weiss, Deputy for Contracting and Manufac-
turing, Aeronautical Systems Division, was named to
replace Col Preston on 15 January 1979, (Volume II,
Section 2). The ultimate team composition included:

5
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Col Bernard L. Weiss
Deputy for Contracting and Manufacturing
Aeronautical Systems Division

Mr. Arthur A. Shannon

Deputy Director, Quality Assurance

Headquarters Air Force Contract Management Division
Mr. Shannon was Deputy Study Director

Mr. Donald W. Robinson

Director, Policy and Review

Deputy for Contracting and Manufacturing
Meronautical Systems Division

Lt Col Michael M. McMillan

Chief, Aeronautical and Armament Division
Systems and Support Contracts Directorate
DCS/Contracting and Manufacturing, HQ AFSC

Lt Col Richard E. Tracey

Chief, Reliability and Quality Assurance Division
System Acguisition Management Support Directorate
ICBM Program Cffice

Space and Missile Systems Organization

Mr. Ira J. Epstein

Quality Assurance Engineer

Quality Assurance Office

DCS/Contracting and Manufacturing, HQ AFSC

Capt Raymond R. Honaker

Staff Quality Assurance Manager

Quality Assurance Division

Directorate of Manufacturing

Deputy for Contracting and Manufacturing
Aeronautical Systems Division

Capt John R. McNally

Manufacturing Staff Officer

Manufacturing Management Division

Directorate of Manufacturing

Deputy for Contracting and Manufacturing
Aeronautical Systems Division

Advisors to the study team included:

Capt C. B. Gresham, AFLC/JAN

AFSC Product Division Quality Assurance Directors
NSIA and AIA committees for Quality and Contracts

6
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B. Study Approach - The team developed its
assessment of the Command quality assurance program
from the following sources:

1. A review of the results of previous stud-
ies with findings pertinent to the AFSC QA function.

2. Meetings and discussions with quality
assurance professionals in government, industry, and
professional organizations.

3. Briefings and discussions at each Product
Division and AFCMD.

The team visited 66 government agencies and
industrial firms in the United States, Japan, Germany,
Denmark, Norway and Belgium. The industrial firms
visited were engaged in work involving total commercial,
total defense or a combination of the two. 7The govern-
ment organizations visited included both DOD and civilian
agencies. Each location visited (Tables 1 and 2) was
provided a briefing (Appendix 2) to describe the intent
of the visit and the reason for the AFSC study. The
organizations visited usually provided a briefing on
their view of quality assurance, their organization,
and recommendations with regard to the team's study
objectives. Following this, the team conducted an in-
depth interview, concentrating on those unique aspects
of the organization visited and innovations they had
implemented or suggested for consideration.

Areas Examined - The team developed a question-
naire, (Volume II, Section 5) which was used during each
interview to assure areas of consideration were not over-
looked and to provide a more structured recording of
their observations. The major areas of consideration
E were: organization/manning, education/training, quality-
E planning, quality measurement, subcontracting, contract
requirements/warranties/incentives/guarantees, and field
service. Summary highlights of the interviews are
contained in Section IV, Study Observations. Details of
each visit, such as completed questionnaires, copies of
briefings and handouts provided are contained in separate
trip folders for each visit.

J o Sl WS

-

RPe S ud i o diiamaaty Lo Lo Rl to e A




a—~

Briefings Conducted - On 29 March 1979,
General Slay and his staff were provided an interim
briefing outlining the results of visits to that
k. date and thre principle observations. General Slay
- supported the briefing presented and highlighted
the importance of the study effort. He offered no \
reldirection. A copy of this briefing is contained
in Volume II, Section 7.

LR B L e

commanders of each of the AFSC Product
Divisions (ADTC, ASD, ESD and SAMSO) and AFCMD were
provided briefings on the results of the study.
Their comments, (Volume II, Section 8) were con-
sidered in developing the final briefing to
General Slay on 1 June (Volume II, Section 9).

Progress Reports - General Slay was pro-
vided bi-weekly progress reports, (Volume II, Section
6). The progress reports summarized the major obser-
vations made during each reporting period.
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' ORGANIZATIONS VISITED

. (United States)

+ 1

3 COMMERCIAL
k- MILITARY PRODUCTS®
:t i Bendix Honeywell ]
: |
3 ) COMMERCIAL PRODUCTS :
- - | Western Electric Bell Labs RCA Avionics )
} Sears Quasar Gates Lear Jet

- COMMERCIAL § MILITARY PRODUCTS*

Texas Instruments Hughes Northrop
Cleveland Pneumatic Boeing Douglas
. General Electric Beech TRW
(Aircraft Engine Group) Cessna
:
GOVERNMENT

HQ USAF

Qffice of the Secretary of Defense (0SD)

HQ Defense Logistics Agency (DLA)

Electronic Systems Division (ESD)

Armament Development Test Center (ADTC)

Space § Missile Systems Organization (SAMSO)

’ Air Force Contract Management Division (AFCMD)

HQ Federal Aviation Administration (FAA)

National Aeronautics § Space Administration, Houston (NASA)
Federal Aviation Administration (NW Region)
Defense Contract Administration Services, Atlanta
HQ AFSC/SDD -

Aeronautical Systems Division (ASD)

Naval Material Command (NAVMAT)

Naval Air Systems Command (NAVAIR)

US Army Development and Readiness Command (DARCOM)

& R i b N

P i AR T T

OTHER
] Airline Representatives:
. Southwest American United

National Security Industrial Association (NSIA) ;
Aerospace Industries Association of America Inc (AIA)
Electronic Industries Association (EIA)

ARINC

*Included visit to CAS office

TABLE 1
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ORGANIZATIONS VISITED

(Overseas)
JAPAN
COMMERCIAL & MILITARY
COMMERCIAL PRODUCTS PRODUCTS
Ricoh Company Nippon Elec*tric
Nissan Mitsubishi

Nippon Steeal
GOVERNMENT AGENCIES

US Embassy Mutual Defense Office
Central Procurement Office
Technical Research Development Office

OTHER

Union of Japanese Scientists & Engineers (JUSE)
GERMANY
COMMERCIAL & MILITARY PRODUCTS

LITEF (Litton Technische Werke)
MBB (Messarschmitt Bolkow - Blohm)

GOVERNMENT AGENCIES

Det 16/AFCMC
Federal Ministry of Defense

DENMARK
COMMERCIAL § MILITARY
COMMERCIAL PRODUCTS PRODUCTS
Bruel & Kjaer Standard Electric

GOVERNMENT AGENCIES
US Embassy Office of Defense Cooperation
Ministry of Commerce
Royal Danish Air Porce Air Material Command
NORWAY

COMMERCIAL §& MILITARY PRODUCTS

NEBB (Norsk Elektrisk & Brown Boverl)
Kvaerner
Rongsberg KV
GOVERNMENT AGENCY
Defense Combined Material Agency (DCMA)
BELGIUM

COMMERCIAL §& MILITARY PRODUCTS

MBLE (Manufacture Beige DelLampes Et De
Materiel Electronique)

GOVERNMENT AGENCIES

Contract Administration Services Europe (CASEUR)
Ministry of Defense (MOD Belgium)

TABLE 2
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III. CURRENT AFSC APPROACH

In order to set the stage for recommendations
to enhance quality assurance functions in Air Force
Systems Command, we must briefly review our current
approach. This review covers the major organizations
involved in quality assurance.

A, Laboratories

AFSC Laboratories are primarily involved in
basic research and development. Product quality assur-
ance is not normally an element of major concern either
for in-house development work, research, exploratory
system or equipment development contracts. If appro-
priate, contracts for research or exploratory develop-
ment contain requirements for the contractor to establish
and implement a quality assurance program tailored to fit
the given situation. Checklists used by the laboratory
to develop procurement requests contain an item associ-
ated with quality assurance, which serve to ensure that
quality aspects of the pending procurement are consid-
ered. In general, however, there are no formalized
procedures in the laboratories related to a quality
assurance program for in-house work or for contracted
efforts.

There are no quality assurance engineers,
technicians, or managers assigned to the laboratories.
However, there are laboratory engineering and technical
personnel knowledgeable in the area of nondestructive
testing (NDT) who are available and provide consultation
and QA support to program offices. The Air Force
Materials Laboratory (AFML) is the USAF focal point
for developing new or advanced NDT equipment.

Quality assurance training courses, offered
within the DOD, are available to laboratory personnel.
However, lab personnel have generally not availed
themselves of such training opportunities. Training
on non-destructive inspection equipment and techniques
is presented by AFML personnel to AFSC and AFLC
personnel, on a request basis.

Typical laboratory contracts for research
or exploratory development work result in final reports,
analyses, or recommendations; not hardware. Where an
item of hardware is required, it is usually one of a
kind. The contractor generally has sole responsibility
for the end item. In-process inspection, testing, or
final acceptance, under a formal quality assurance
program are not accomplished.

1
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B. Product Divisions

Each AFSC Product Division has taken action to
implement AFSCR 74-1, Quality Assurance Program, which
requires the quality assurance function to be actively
involved in all phases of the system acquisition process.
Although approaches and effectiveness vary among divi-
sions, each has assigned a Quality Assurance Manager
(QAM) to its larger programs, and each has provided
for some degree of staff support for the QA functional
area. As a group, the QA leaders at each product divi-
sion are supporting efforts of the command Quality
Assurance Office (AFSC/PMN) to improve the effective~
ness of QA through activities such as the "Quality 79"
management objectives program and the preparation of
guidebooks for QA management and for application and
interpretation of MIL-STD-1520A, Corrective Action and
Disposition System for Nonconforming Material, and
MIL-STD-1535A, Supplier Quality Assurance Program
Requirements. This group is also involved in the im~
provement of QA-related specifications, standards, and
acquisition regulations. Through these activities the
AFSC quality assurance community has been working
cooperatively to increase the positive impact of QA
disciplines on the acquisition process.

SAMSO has a centralized QA staff of 5 in
the Directorate of Manufacturing and Quality Assurance
within the Deputy for Contracting and Manufacturing.
There are additional full-time and part-time QA Managers
(QAMs) or points of contact in the program offices for
a total of 2 full-time equivalents. SAMSO contracts
with Aerospace Corporation for 31 product assurance
personnel (6 QA, 11 Reliability and 14 Parts Control)
and TRW Systems for 21 product assurance personnel
(4 QA, 9 Reliability and 8 Parts Control). This
supplemental support provides specialized skills
to the SAMSO product assurance management and staffs.
The ICBM Program Office, SAMSO's largest SPO, has
located its QA function in the Acquisition Management
and Systems Support Directorate. The QAM is part of
the Reliability and Quality Assurance Division of
that Directorate and is supported by the full-time
TRW QA personnel included above.

The ADTC QA function is in the Manufacturing
and Quality Assurance Directorate within the Deputy
for Contracting and Manufacturing. There are 14 QA
manager/engineer positions which support armament
systems acquisition and 4 QA specialist positions

12
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involved in adninistration of secondary dJdclegations.
ADTC also has & QA technicians in the "est ''ing who
perform technical surveillance of range operation
services. The responsibility for reliability, maintain-
ability, test, configuration management, prograr manage-
ment and engineering is assigned to the bLeputy for
Armament Systems.

The ASD QA focal point is the Cuality Assurance
Division in the Directorate of ‘lanufacturing within the
Ueputy for Contracting and Manufacturing. The QA Divi-
sion is the responsible staff office for QA management
using the ASD matrix management concept. %“he quality
engineering function at ASD is matrixed out of the
Engineering Specialities Division within the Deputy for
Engineering. ASD has 29 full-time QA positicns author-
ized, of which 8 are designated as QA Engineers (QArLs).
In ASD, collocated QAM and QAL personnel work under the
direction of the senior collocate, such as Chief of
Manufacturing or Chief Engineer, and therefore are an
integral part of the program organization. "The staff
offices in this arrangement provide resources, policy
guidance, and assistance to collocated personnel.

At ESD, the quality assurance focal point is
one individual located in the Systems Engineering Direc-
torate within the Deputy for Technical Operations. A
second full-time QA specialist is assigned as the QA
manager for the E3A and E4 programs. Remaining QA
activities are accomplished by part-time personnel.

cC. AFCMD

The basic mission of AFCMD is to support
Program Directors by performing the standard contract
administration functions of DAR 1-406 and additional
functions contained in Memorandums of Agreement per
DAR 20-703. Historically, AFPRO activities have pro-
vided QA appraisals to the program office through
their in-plant presence, control, and visibility. In
the early 1970s, it became obvious to AFCMD manage-
ment that many program problems which absorbed a great
deal of problem-solving manhours and dollars were
caused by basic deficiencies in contractor management -
systems. In an effort to do a better job with less
resources, AFCMD embarked on a program to change the
alignment of their mission so as to emphasize manage-
ment systems evaluation.

13
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The Contractor Management System Evaluation
Program, CMSEP, treats contractor management as a
system, and, in an orderly way, evaluates the system
for existence, for adequacy, and for compliance. At
each AFPRO, CMSLEP is a continuous process of testing
the management system and sampling its outputs. Tho
program tasks which each AFPRO continues to perform
in support of the Program Director thus become a
part of the CMSEP continuous evaluation process.

CMSEP has affected the AFCMD quality
assurance function in a number of ways. First, since
CMSEP is oriented to prevention of problems, it changed
the balance between QA appraisal effort and QA preven-
tion effort. More manhours are directed at procedural
issues and quality planning matters and less effort on
direct inspection of products and processes. Secondly,
CMSEP caused quality assurance responsibilities to be
allocated to other functional AFPRO elements including
Manufacturing, Subcontract Management, and Engineering.
With this reallocation of responsibility, the QA ele-
ment diminished in size and in stature. On the other
hand, all AFPRO functions now have an active part to
play in achieving QA objectives, and have a better
appreciaticn for the QA requirements and their
contribution to program success.

The current AFCMD QA work force strength is
1,184. This total includes all manpower positions in
the QA function at the Headquarters and at the Detach-
ments. Since 1968, AFCMD manpower has been reduced by
15% from 3,993 to 3,389, while the quality assurance
work force has been reduced by 32% from 1,741 to 1,184.
Of the total AFCMD reductions (604 manpower positions),
92.2% (557 manpower positions) were in the quality
assurance function. This magnitude of reduction has
caused AFCMD to move from a concept of individual
defect detection to a systems survey approach with more
reliance placed on the results of the contractor's
inspection efforts.

The majority of the employees assigned to
the quality assurance function do not have college
degrees. Thirty percent of the employees have some
college education (less than a Bachelor's degree)
and 15% have a Bachelor's degree or higher. This
mix of education is a direct reflection of the type
of functions performed by the quality assurance
specialists in the past.
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Forty-two percent of AFCMD's effort, based
on contract dollar value, is in support of non-AFSC
contracts, principally NASA and the Navy. NASA
procurement regulations require that they use the
DOD component that has been assigned plant cognizance.
DOD Instruction 5030.42, "Performance of Contract
Administration Services and Contract Audit Services
in Support of NASA Contracts", contains the NASA/DOD
Agreement that DOD CAS personnel will accomplish ¢

' Procurement Quality Assurance for NASA. This support
is normally the direct inspection of product para-
meters deemed important by NASA. While there is a
certain amount of benefit to NASA as a result of ¥
CMSEP, normally NASA desires only mandatory product
- inspection. When AFCMD has plant cognizance, it
provides the same quality assurance program for Navy
contracts as for USAF contracts.

F D. HQ AFSC

The current AFSC quality assurance organization
was established in October 1977 by Maj Gen Stansberry as
a result of the Quality '77 Study. The Quality Assurance
Office reports directly to the DCS/Contracting and Manu-
facturing who reports to the Commander, AFSC. The office
is authorized five professional spaces and one clerical
3 space. The current chief is a Lt Col (an 0-6 is auth-

1 orized). The office is primarily responsible for estab-
lishing AFSC quality assurance policy. The policy is
contained in AFSCR 74-1. The office operates primarily .
in a management by objectives mode. AFSC quality {
assurance objectives are published and distributed to ;
all first level field AFSC quality assurance organiza-
tions. Field organizations are assigned actions to
support AFSC objectives. Examples of ongoing efforts
are: training, career development, software gquality
assurance, quality technology program (Q-TECH), quality
&ssurance program for ranges and test centers, programs
for laboratories and for base contracting, incorporating
guality assurance requirements into appropriate regula-
tions and handbooks and asserting pressures to increase

( quality assurance manning. The Quality Assurance Office
has no responsibility for reliability, maintainability,
configuration management, test or other functions which

\ have a direct effect on product quality. These functions
are assigned to other organizations in AFSC.

]
!
i
%

ey T G kw7 S e s g



This page left blank intentionally.

16

dden




[

IV. STUDY OBSERVATIONS
A. Organization/Manning

Organizations for quality vary considerably
as do organizational titles. Titles range from Quality
Control to Quality Assurance to Product Assurance to
Product Effectiveness to Systems Effectiveness and
others. The organizations varied depending upon cus-
tomer requirements, product line and responsibilities
considered important by management. For example, if
customer requirements include reliability, there would
be a reliability organization, often integrated with
the quality organization. As the product line becomes
more sophisticated, there are more quality engineers,
reliability engineers and other professionals in the
organization. As product liability, product criticality,
cost, warranty provisions and customer expectations
increase, organizations for field support increase.

One U.S. firm, in direct competition with
Japanese industry in a high technology product line, has
been able to capture and maintain a significant share of
the market. They attribute much of their success to the
synergistic effect of combining the assurance disci-
plines at the top management level. Similar successes,
based on similar organizations, were observed in other
U.S. commercial firms. There appears to be a trend
throughout industry and the Government toward combining
many of the functional disciplines into the same organi-
zation to take advantage of their related influences on
product quality and reliability. Those industrial firms
and Government agencies organized in this way felt that
it provided a much better utilization of resources
since the same individual could perform several related
tasks that were previously fragmented among different
functional disciplines. They also felt it resulted in
a program-oriented attitude rather than the compart-
mentalized thinking that the old fragmented organiza-
tional structure encouraged.

The study team observed that no two AFSC
Product Division organizations are organized the same.
In fact, there is not even any similarity between the
HQ AFSC organization and that of the Product Divisions.
Consequently, the assurance discipline organizations
receive guidance from a variety of HQ AFSC staff offices.
This fragmentation contributes to the lack of a strong
voice in making program decisions and hinders the
development of a unified product assurance position
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that would maximize program benefits. Figures 1 thru 5
show the organizational placement of those functional
disciplines in the AFSC Product Divisions and AFCMD
that are often included in an integrated organization

<
F such as product assurance. These Figures emphasize the
: multiple lines of communication that exist between HQ
Fi AFSC and the division levels.
E '
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CURRENT ORGANIZATION
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FIGURE 5

~able 3 shows the total number of personnel
currently involved in product assurance disciplines in

ATFSC.

These numbers represent those portions of the

listed organizations that actually perform product
agsurance functions as defined in Section 5.
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e RPTME mtrl 1t FO o~

CURRDNT PERSONWEL INVOLVED IN PRODUCT ASSURANCE
HQ
AFSC ADTC ASD CMD ESD SAMSO
rianufacturing 31 24 149 70 50 22
Quality
Assurance 6 14 29 1184 12
wnngineering 18 55 190 13 23
1
Svstea
Safety 8 13 19 0 4 2
TOTALS 52 69 252 1444 75 59
GRAHD TOTAL - 1951
“ABLE 3
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In most industrial organizations, where top
management felt quality was important, quality manage-
ment reported directly to the top operating official.
In U.S. defense contractor organizations, quality is
independent of the manufacturing organization and
reports directly to the top operating official.

In Government agencies visited in the United
States, the quality organizations and their level in
the overall organization also varied. 1In the ‘laval
Material Command (NAVMAT) (Figure 6), the Deputy Chief
of {IAVMAT for Reliability, Maintainability and Quality
is a GS-16 and reports directly to the IAVMAT
Commander (0-10). Each of the Naval Systems Commands
below {JAVMAT has a quality organization. At that level,
the organizations are not uniform. A matrix concept
is utilized. There are several GS~15s in the various
daval Systems Commands quality organizations. There are
over 7,200 personnel in the Navy's quality career
program, of which 6,200 are in NAVMAT.

NAVMAT

CNM

SPECIAL DEPUTY CHIEF OF NAVMAT FOR RELIABILITY,
MAINTAINABILITY AND QUALITY ASSURANCE

DIVISIONS

RELIABILITY &
PROGRAM | | manTainaBILITY ||  QUAUITY | [MANUFACTURING

ASSESSMENT ENGINEERING ASSURANCE TECHNOLOGY

FIGURE 6
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The hrmy has a strong and disciplined orsani-
zation for quality. It is headed by a GS-16 who revorts
to the Commander (0-10) of tae Development and w:@:zdiness
command (JARCOM) (Figure 7). fach subordinate procduct
corviand has a guality assurance organization for develon-
ment and another for readiness, generally hecaded by a
GS~-15. The guality assurance work force in DARCOM is
over 5,600 peouple. They too, are matrix managed.
DARCOM's product oriented Development Commands and
Neadiness Commands use the program manager concept
like MF3C. There are, on the average, four to five
quality assurance personnel assigned to each progran
office. The Chief of Quality Assurance in larger
program offices is a GS-15. In smaller program
offices, the position is generally a GS-14. Quality
Assurance in DARCOM includes the reliability function.
Quality is organized to assure/assess quality at all
phases of the acquisition cycle including deployment.

COMMANDING
GENERAL

OIRECTOR OF

DIVISIONS

PRODUCT QUALITY SYSTEM
QUALITY ENGIMEERING ASSESSMENT

FIGURE 7

MASA's Johnson Space Center (JSC) has a
quality organization which includes reliability and
safety. There are 365 personnel in this organization
which include 199 contractor support personnel. The
Director of Safety, Reliability and Quality Assurance
is a GE-17 and reports directly to the JSC Director.
JSC is also matrix manaced.
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DCAS is organized somewhat differently since
their function is solely contract administration. The
quality assurance organization has about 6,500 people.
The Executive Director of Quality Assurance is a Major
General with a GS-16 Deputy. Regional Quality Assur-
ance Directors are Colonels or GS-15s.

In contrast, HQ AFSC has a small quality
assurance staff of five professionals headed by a
Lt Col (Col position authorized). This staff is two
organizational levels below the AFSC Commander. Most
of the quality assurance personnel in AFSC are in
AFCMD. The quality assurance organization in AFCMD is
headed by a Lt Col (Col position authorized) who reports
directly to the Commander. There are 1,184 guality
personnel in AFCMD. The grade level of the AFPRO
Quality Assurance Division Chiefs is GS-13 or GS-14.
In all AFSC Product Divisions, except ESD, the quality
organization is three levels below the Commander
reporting to the Deputy for Contracting and Manufac-
turing. At ESD, quality assurance is also three levels
below the Commander but under the Deputy for Technical
Operations. Quality assurance manning authorized in
program offices and product division staffs is:
SAMSO - 8; ASD - 29; ADTC - 14; and ESD - 5. ASD and
ADTC are matrix managed. The typical grade of a
guality assurance manager assigned to a major program
office is a GS-12/Captain. Some program offices do
not have full-time quality assurance personnel assigned.
The top quality assurance individual in the Product
Divisions is a GS-13 or GS-14.

There appears to be a direct correlation
between the influence of the quality assurance organi-
zation on management/program decisions and the grade of
the quality assurance individual and his level in the
organization. 1In U.S. companies, quality considerations
are voiced; however, the final decision is usually a mat-
ter of negotiation and trade-off between cost and schedule.
In Europe, quality appeared to be more influential and
would normally not be sacrificed for schedule consider-
ations. In Japan, quality factors normally dominated
management decisions. The Japanese often sacrifice
schedule and cost to attain high quality.




Quality asgsurance in the Army and NASA have
an independent and equal voice with other functional
organizations in program decisions. In AFSC, the QA
organizations are normally too low in the overall
organization to be influential. Quality assurance
has neither an equal nor independent voice in program
decisions because of their low organizational placement !
at the branch level (occasionally division level).

Although the QA capability in product divi-
sions has been increasing over the past two years, it
is not at a level sufficient to ensure that acquisition
strategies and requirements trade-offs which generate
program quality risk are given appropriate considera-
tion prior to program decisions. Contributing to this
are a lack 9f resources - both numbers and capabilities,
the organizational location, and program management
attitudes towards quality assurance.

e
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Table 4 shows the typical quality assurasnce
staffing of the various locations visited. Table 5
indicates how U.S. and foreign governments are manned
in contract administration organizations to perform the
guality assurance function. Tables 6 and 7 summarizes
the organizational placement and grade levels of quality

assurance organization in U.S. and foreign government
agencies.
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QA STAFFILSG

A ) U.S. CONTRACTORS

GENERALLY AROUND 107 OF WOPKFORCE
-~ INSPICTION AND TEST

LESS THAJd 1% FOR SUBCONTRACTI.G

U.S. GOVERNMENT AGENCIES

APPROXIMATELY 10% OF CONTRACTOR's QA STAFFING
APPROXIMATELY 35% OF CAS STAFFING - "LL CIVILIAN
PRODUCT DIVISION VERY LIMITED (L®SS TIAN 1%)

- OFTLN ADDITIONAL DUTY

FOREIGH CONTRACTORS

APPROXIMATZLY 10% OF WORKFORCE
-~ INSPECTIOW AND TEST

FOREIGN GOVERNMENT AGENCIES

APPROXIMATELY 10% OF COMNTRACTOR's QA STAFFING
FROM 25% TO 100% OF CAS STAFFING

MULTIPLE RESPONSIBILITIES

SOME ARE ALL MILITARY

TABLE 4

DEFENSE QUALITY ASSURANCE STAFFING
(PERCENT OF ZAS PERSONNEL)

G.S. (DCAS, AFPRO, NAVPRO) 35% (ALL CIVILIAN)
JAPAN (CPO) 40% (MOSTLY MILITARY)
GERMANY (BWB) 25% (ALL CIVILIAN)
DENMARK (AMC) 100%* (ALL MILITARY)
JORWAY (DCMA) 53% (ALL CIVILIAN)
CZLGIUM (BAF/CAS) 100%* (ALL MILITARY)

*FIELD PERSONNEL PERFORM MULTIPLE FUNCTIONS

NOTE: AFSC PRODUCT DIVISIONS ~ LESS THAN 1%
OF TOTAL WORKFORCE

TABLE 5
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QUALITY ASEUL. . ORCANTIZATIONAL PLACEMENT

LEVELS REMOVED

UNITED STATES _FROM_70b MANAGER COMPARABLE GRADL
HQ AFSC - TWO COL
PRODUCT DIVISIONS THREE LT COL/GS-14

(STAFF)
SPOs W0 10 FOUR CAPT/E-12

(ADDITIONAL DUTY)
cMD - LNE coL
pcas . ONE MAJ GEx
ARMY ONE GS-16
NASA/JSC ONE G5-17
NAVY ONE GS-16

TABLE 6

QUALITY ASSURANCE ORGANIZATIONAL PLACEMENT

LEVELS REMOVED

OVERSEAS - FROM TOP MANAGER COMPARABLE GRADE
JAPAN (CPO) ' ONE SUPERGRADE
GERMANY (MOD) FOUR SUPERGRADZ
DENMARK (AMC) TWO GS-14
JORWAY (DCMA) ONE Gs-14
BELGIUM (BAF/CAS) ONE “COL

TABLE 7
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B. Quality Planning

It was observed that quality planning for
commercial products begins by developing design criteria
which is often published in company handbooks or proce-
dures manuals which supplement industry standards. )
These efforts reflect experiences, lessons learned and
proven techniques for assuring the inherent reliability
and quality of the design. A significant aspect of this
early involvement for design assurance is the use of a
parts, materials and processes (PMP) standardization and
control program. The more complex and critical the
product, the more disciplined the use of PMP tools and
techniques such as derating, parts application review,
etc. A rational application (tailoring) of these tools
is used and is based on program requirements as needed
to support a cost effective program and the business
strategy approach selected.

One commercial firm was able to reduce the ;
number of rejects during the manufacture of its product ]
from twice per item to less than 10 rejections per 100
items manufactured. They did this by management demand- |
ing a disciplined approach to quality planning. For !
example, the parts count was significantly reduced;
derating criteria used; parts, subassemblies and assem-
blies screened and tested at each level; and labor
intensive operations automated.

AFSC organizations generally do not have as
disciplined an approach to assuring design quality.
One notable exception is SAMSO, who relies on contracted
support in this area. SAMSO feels very strongly that an
effective PMP standardization and control program con-
tributes more to product reliability than any other
factor. They contractually impose quality planning
factors such as derating criteria, parts application
reviews, critical item and baseline controls. Even then
their experience has shown that extensive monitoring and
review of the contractor's efforts in these areas are
required to prevent catastrophic problems. Through their
close technical involvement with the contractors they
are able to minimize cost, schedule and performance
impacts. SAMSO's efforts in this area closely parallel
the study team's observations of successful industrial
firme producing comparably complex equipment. SAMSO as
well as many commercial firms have experienced serious
gquality and reliability problems when the appliication
of these tools and techniques has been lax or omitted,

e.g., the Minuteman weld problem, TITAN booster failure, .
etc.
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The other AFSC Product Divisions have not
tended to impose these sare contractuwal provisions, nor
do they have the sume ex; «itise, e.g. parts engineers to
develop ¢r monitor their contractors' performance in
these areas. Thus, they are forced to rely upon contrac-
tors to develop their own nrograms, design criteria,
et cetera. Even then the program offices and CAOs are
limited in their ability to monitor the contractor's
performance in achieving these goals (not requirements)
due to the lack of skilled manpower in these disciplines.

An often neglected quality planning function
in AFSC has been the early involvement of quality
engineers. Quality encgineers influence design by assur-
ing that the design accurately reflects the requirements,
that lessons learned have been incorporated, that the
design is repeatedly producible, and that meaningful
inspections and tests are both possible and planned. Many
companies, expecially the Japanese, perform these tasks
and feel they provide a very cost effective defect pre-
vention function.

Another important aspect in assuring the relia-
bility and quality level of the product is to freeze the
baseline when the design has been proven., After the base-
line is established any changes can be completely analyzed
or hardware retested to determine possible impacts on
quality and reliability. During initial design analysis,
contractors in the commercial sphere thoroughly evaluate
vendor designs to determine the level of involvement and
controls that will be needed to assure vendor performance.
AFSC program offices often are not manned with sufficient
or trained personnel to perform this effort.

In the commercial sector, firms tend to rely
on evolutionary product improvements. Quantum changes
generally occur only when technology advances have
been proven. Product improvements are generally made
to correct specific problems in the design or manufac-
turing processes, and the impact of these changes on
reliability and quality are evaluated. Extensive
preproduction testing is performed to assure that the
design is producible and will perform as intented in
the field environment.

Whenever specific product quality and relia-
bility levels are required by the customer, verification
testing is considered almost sacred. Only by such
testing at all levels; i.&., part, subassembly, subsys-
tem and system level, can a manufacturer have confidence
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e that the design will perform as intended. They recog-

' nize that design is an iterative process and seldom

if ever will they produce a perfect design the first
time even though they incorporate all currently known
techniques. Unexpected problems can occur and may

not be detected until the item reaches service. Thus,
every attempt is made to subject the design to the
anticipated worst case stresses to promote test failures.
These failures are then analyzed to determine the cause
so that preventive actions such as redesign, derating,
circuit protection, etc., can be taken. Successful
commercial organizations have found that numercus field
failures are the direct result of failing to perform
these vital functions adequately. Therefore, the prod-
uct does not enter production until the manufacturer is
confident that it is suitable and reliable.

In contrast, because of operational require-
ments, AFSC tends to push state-of-the-art advances in
many areas simultaneously. Not only does AFSC require
and support significant advances in performance with
each new product, but tries to use the most advanced
technologies and materials in manufacturing these prod-
ucts. As a result of these simultaneous learning curves,
problems not only in performance and producibility occur,
but major deterrents to quality are introduced. First,

; failure modes are introduced by not having fully matured

_4 the manufacturing process or by not understanding the

- problems such a process introduces. Thus, these failure
modes are not recognized until equipment starts failing
in the field. Problems in perfecting these new techni-
qgues and materials cause schedule delays and cost impacts
which often result in cancelling the preproduction test-
ing that could have identified these problems. The irony
is that when these inherent problems are not identified
and eliminated early, then the schedule and cost impacts
tend to be even greater. Such schedule and cost impacts
further encourage shortcuts and the introduction of even
more problems, and the vicious circle continues. Thus,
the more a new product advances technology and perform-
ance, the greater the need for the application of product

, assurance principles and techniques, yet the more likely
they will not be used due to cost and schedule consider-
ations.

Directly related to quality planning is accom-
plishment of the various program technical and management
reviews. Those companies and government organizations
that have been most successful have placed heavy emphasis
on these efforts. Industry performs extensive analyses
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of tlreir manufacturing caral:lities to assure that
these capabilities are cur - ‘iLic¢ with the requirements.
They strive to balance the 1:licrent capabilities and
requirenents by either improving the capability or
reducing the requiremonts to an achievable level to
assure that risks hnve been minimized. Program
managemnent is kept apprised of the evaluation results
from wirich they can mak: program decisions based on
risk assesments. Also included in their manufacturing
capability and design an.iyses are the identification
of critical aspects of ... afacturing processes and
procedures. These critic.l features either receive
ad¢itional design analysges or controls are developed to
assure that the manufacturing process will consistently
result in a conforming product. This same attention

is given to those aspects determined to be cost drivers.
Inspection points including mandatory requirements are
also determined during these analyses. Although all
AFSC programs have similar reviews, such as critical
design and production readiness, they are often per-
formed by untrained and inexperienced personnel and in
an undisciplined manner.

One aspect that is peculiar to the AFSC organi-
zation is the interface between the product divisions and
the contract administration organizations (CAOs). Man-
power limitations and organizational parochialism have
often prevented the program offices and CAOs from de-
veloping a full and complete mutual understanding of the
contract requirements, interrelationships, and a detailed
and specific memorandum of agreement. Thus, CAOs often
do not realize the program office's requirements or can-
not support them with either skills or manning resources
by the time these requirements are finally known. The
program offices likewise are unaware of the unique
capabilities of the supporting contract administration
offices. Consequently, each organization independently
works its own problems rather than mutually developing
a team spirit in support of the program. Effective
communications can be hindered and the contractor could
end up receiving conflicting guidance or direction.
Directly related to this is the unjustified establishment
of mandatory product inspection requirements. These are
often imposed by the program offices without any coordi-
nation with the CAOs. This could result in requiring
needless inspections, omission of important requirements,
or the inability to participate in various design reviews
due to manpower limitations.
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As seen in the commercial sector, industry's
overall emphasis in the design area is on early failure
analysis and defect prevention. AFSC programs invariably
end up in a defect detection mode. <“he only way to
avoid this is by early involvement by skilled quality,
reliability, parts, etc., personnel concerned with pro-
duct assurance requirements that will satisfy user's
needs. These people must assure that the proper tools
and techniques have been effectively and efficiently
tailored and incorporated into the contract. This
effort and the subsequent monitoring of the contractor's
performance requires an appropriate level of manning and
funding. Failure to assure an adequate level of manning
and proper training invariably results in a reactive
mode of problem tracking rather than failure preven-
tion.

cC. Quality Measurement

Measurement of quality begins by determining
the contractor's quality of design, his capability to
produce the product as specified and the effectiveness
of his quality assurance program to assure conformance.
Industrial firms engaged in development of commercial
products tend to concentrate on these functions with
their suppliers, recognizing that a vendor's capability
and expertise truly determine the end product quality,
reliability, schedule adherence and product cost.

Their evaluation of a vendor is an in-depth, in-plant
analysis by a team of specialists skilled in this
function. They evaluate the vendor's total capability
for producing and controlling the product's conform-
ance to the requirements. They also consider a vendor's
past performance as a strong indication of how he will
perform on future contracts. 1Industry tends to select
the best performers even though they may not be the
lowest in initial cost.

AFSC has tended to place more emphasis on the
lowest cost proposal due to the potential for protests,
although more emphasis is being placed on past perform-
ance criteria of late. AFSC evaluations of a contrac-
tor's capability, quality assurance system and quality
management are often performed only by evaluating the
contractor's Quality Assurance Program Plan during
source selection. Often the leverage to incorporate
needed changes to the contractor's system is lost be-
cause these problems are not detected while still in a
competitive environment. This results from a failure
to fully evaluate the actual system because of a lack
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of skilled personnel to gevfers the evaluation. niter
contract award, such cha.:+s 2102 difficult to imglement
evenr thouyr the contracti:'s system is obviously
aeficient and the cnonge <011 result in improved quality
and coirtractor efficienc .

Industry measurernant o7 guality in the comnme: -

cial market area is achi ..wd in many ways. Vendor's
rejection rateg a.o> trechad. i,e., incoming inspection,
failures during assemnly, costs of rejects, etc. They

also measure the product'’s poerformance in the field
{¢.g., maintenance delays, ~vree, in=-flight shutdown,

Y

wa. ranty returns, spareg us..j¢ 1altes, etc.). These
problems are not only anely. . for cause and fai‘ure
trends, but they are ulsc Jo! tack to the vendor and

corrective action is required.

In AFSC there is no primary system or respon-
sible organization for collecting gquality data. The
CAOs are responsible for reviewing yield rates, excessive
reworks, etc. and can identify the need for corrective
action, yet the program office usually retains the au-
thority to direct the contractor to make changes. Even
if the CAOs provide the program office with visibility
as to pre-acceptance quality performance levels, the
information is generally untimely for corrective action.
Field quality data is collected under several different
and unrelated systems by different organizations. Qual-
ity deficiency reports are completed by the users on
field equipment and submitted to the appropriate Air
Logistics Center which usually does not have the author-
ity to direct the contractor to do a failure analysis
or take corrective action. During RDTEE, these defi-
ciency reports are submitted to the program offices, but
not necessarily to the CAOs. Spares usage rate reporting
is also the responsibility of AFLC. Post acceptance
aging and surveillance as well as reliability data are
generally the responsibility of the program office.

There are significant differences between the
way industry and the government deal with their suppliers
who are having problems. Both send in teams to work
the problems with the manufacturer. Industry tends to
emphasize problems and their performance requirements,
whereas the Government tends to direct how to resolve
the problem and how to achieve the performance.
Industry feels this causes unnecessary costs, denies
them design latitude, relieves them of responsibility
and makes the Government a direct party to any subse-
quent problems. Many government personnel feel that
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this is a more economical approach, especially on

cost type contracts in that lessons learned can be
incorporated and standardization benefits realized.

Both positions have some merit. Of major interest is
the difference in the manner in which problems are
worked by these two different approaches. In the com-
mercial environment, industry seems to accept the fact
that unforeseen difficulties may arise and that omissions
and errors will be made. Therefore, they join forces to
resolve the problem and prevent recurrence. The vendor
is motivated to be cooperative in order to retain his
market with the prime and the prime is motivated to
retain a capable and experienced vendor. Their objec-
tives are to assure customer satisfaction and make a
profit.

Several industrial firms felt that the atmos-
phere in the DOD environment with respect to joint
government-contractor problem resolution seems to be
adversary. Each party seems more concerned with estab-
lishing blame and liability than achieving the proper
problem resolution. This adversarial relationship is
created in part by a success-oriented attitude and
unrealistic expectations that do not recognize or allow
for cost or reliability growth.

Since commercial enterprises often assume
responsibility for product quality in the field environ-
ments through warranties, customer expectations, or
product liability, they develop whatever data system is
required to fulfill these needs. Their data systems
range from sampling surveys to complete traceability
depending on product complexity and the information
required to make management decisions.

A common complaint heard from all sectors is
-hat AFM 66-1, Maintenance Management, and T.0., 00-35D-54,
1JSAF Material Deficiency Reporting System, data is inade-
quate for problem detection or corrective action. This
results from the data not being accurate or timely; nor
was it intended for that use, e.g., AFM 66-1 data is for
maintenance management. Some organizations have augmented
these data systems to obtain specific data needed on
critical systems and subsystems. When taken in the aggre-
gate, it appears that the AF data systems are generally
as good as those observed in industry considering that
both must tailor existing systems to their needs. AFSC
data use is restrained, however, by the fragmented col-
lection systems used and the absence of a centralized
focal point for all data. Thus, no one organization
appears to use all the data actually available to it.
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The exceptions are when specific data requirements have
P

denanded total tracking erd maunagement is willing to

fand this additional etfiort. "Two specific cases where
ATSC does not appear to tare full advantage of the data
available are: contractor da:¢.:. :nd trend analyses are
often not proviaed to the prog.im offices, nor s~ they
alwavs evaluated by the CAUg, (MsEP generates a wealth

of valuable inforwation bur wnis information is generally
rot provided to the proagram offices unless the condition
has resulted in a cost and/or schedule impact. Prior
xnowledge of contractor trends could permit preventive
actions or better planni-~; by the program offices.

This lack of information filow tends to be detrimental

to a teamwork approach. Lf the program office has not
been kept, apprised of potential problems and the CAO's
handling of them, then they tend to overreact when
advised of the cost and/or schedule impacts or when they
uncover the problem themselvaes, Conversely, when kept
properly informed as to CAC actions, the program
office's confidence in thce CAO is generally better and
thus more conducive to mutual problem resolution

rather than assigning blame. Likewise, CAO positions
with the contractor are often overridden by the program
office, e.g., a demand for corrective action or refusal
to accept a nonconformirg article. These program

office decisions may be correct; however, if the CAO is
not a party to the decision process or kept apprised

of other factors influencing the decision, then animosity
and frustration are created.

In the commercial environment, industry makes
extensive use of field technical representatives for
data feedback. This is particularly true during the
preproduction testing, field testing and early deploy-
ment stages so that accurate and timely feedback is
available for product evaluations, improvements and
accelerating of product maturity. AFSC has success-
fully used contractor technical representatives for
this purpose in some instances. However, when the AF
does not have contractor personnel perform this vital
function, there is a definite deficiency in our normal
data system and neither AFSC nor the contractor gets
adequate failure data for use in determining timely or
necessary corrective actions nor for reliability or
quality measurements.

Industry management generally requires quality
and reliability reports to be made to them in great
detail so that they are able to continually assess
their company's and vendor's quality performance and
make trade-off decisions based on risk and cost analyses.
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Alr Force managers are gencerally interested in hearing
about quality only on an exception basis, i.e., whenever
there is a quality problem that impacts cost, schedule
or performance. Reliability tends to be of a little
more interest in that higher headquarters requirements
demand reporting this factor, but only with respect to
whether the goals have been attained and seldom for
program decisions.

An area of gquality measurement that was
criticized by both industry and government as being
deficient was that of automated test and inspection
equipment. Many advances are being made in computer
controlled manufacturing techniques and technical
processes. However, the conformance verification of
the products manufactured by these methods is often
more time consuming and less sophisticated than their
manufacture. Both industry and the government are
faced with a cost dilemma in this area. Both appreciate
the value to be received in developing automated or im-
proved test and inspection equipment. However, the
defense industry has no incentive to fund such research
since the average historical inspection costs are nor-
mally allowed as a percent of direct manufacturing
labor costs on new proposals. Also, the uncertainty of
new government business precludes assurance of repayment
of such major investments. 1In addition the government
has several problems related to this issue. There is
often a lack of awareness of the specific needs or like~
lihood of achieving the technology needed. There is
also a general reluctance to fund research for equip-
ment in light of the competing pressures for RDTEE funds
more directly related to mission requirements. Thus,
it appears that the government must motivate industry
and participate with industry in these development
efforts by providing seed money for such programs.

In the long run, such capital investments will enhance
product quality and improve inspection productivity,
thus reducing acquisition and life cycle costs.

D. Education/Training

U.S. industry generally provides work related
technical training to their employees. Equipment and
system training is also available. Training in manage-
nent and supervisory disciplines is not as readily
évailable. Career development training is rare.
College tuition assistance programs are generally pro-
vided for white collar workers. Some companies are
reluctant to provide extensive training due to high
personnel turnover rates.

35

T




-

b
[4
.

e S Y

All types of trini.: are generally available
p

and regnuiited in Japarese . lu .ry. New emplovecs qgeor -~
erally received extencive tras- g, One year of hec:n-
r.ical training is commwoil Wit . -nasis on quali
assurance. All company employoces normaily reccol s some
training in the cuality dis-ipline reqgardless «f t.oei:
position or functional ac-!  mznt. Training in gual ity
is also previded to tep nanagess.  Training in Jagan is
considered to be a norral rd necessary part of dcir«
business and a good inve :..cat. Life-time emplovrmernt,
c..uon in large Japenese -.ompanies, is an incentive to

crovide training.

Training and training programs in the U.S.

military services and ageucics range from extensive
tc aimori uon-existent, '5C falls into the latter
categocy. The Defense Contract Administration Service !
(DCAS) has an extensive training program. In addition {

to th= training that is evaiiable from DOD schools
(e.g. ANMETA), DCAS has two oxcellent quality assurance
training programs. OCne is an individual certification
vrogram whereby quality assurance specialists are cert- i
ified in one or more comodity areas. Not satisfied :
with the availability of courses from DOD schools, ;
DCAS has developed an in-house capability to provide 3
37 courses on-site. Many of these courses were devel- ;
oped by DCAS. Qualified instructors are trained in i
each regional office and many sub-offices. 1In FY78
alone, DCAS taught 432 in-house courses and trained 4,741
students. About 78% of all DCAS quality assurance spec-
ialists are certified in one or more commodity areas.

The second DCAS training program is a formal intern pro-
gram. This program provides a continual input of well-
qualified, motivated, high potential personnel to fill !
various quality assurance positions as they become 1
vacant. The program is designed to output staff spec-

ialists, in-plant specialists, quality engineers and

safety specialists. The intern program is three years ‘
in length and consists of both classroom and on-the-~job ?
training. The program costs about $57,000 per intern

which includes salary, travel and moving expenses for
the three years. Formal training is mostly provided by
AMETA. DCAS inputs about 60 interns a year.

Ny

The Army has three quality assurance intern
programs: cne for quality assurance specialists, one for
quality engineers and one for ammunition specialists.

The Army's programs are the oldest in DOD. The Army grad-
uates about 60 quality assurance specialists and quality
engineers each year. These programs are also three years
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in length and consisi of classroom and on-the-job rota-
tional training. The specialist and engineering program
classroom training is provided by the Army's own school,
AMETA., These programs are similar to the DCAS program
but tailored to the Army's needs.

The Navy also has a quality intern program.
It is for quality engineers only. 1It, too, is three
yvears in duration and consists of six months of class-
room training and two and a half years of on-the-job
training at several Navy activities. The Navy program
is the newest of all the intern programs. They input
about 25 engineers each year. The unique feature of
this program is that most of the training effort is
accomplished by contractors. NAVMAT developed training
outlines tailored to their needs and contracted for
course development, course materials and instructors.

AFSC has neither an intern program nor a for-
mal training program. Quality assurance training in
AFSC is obtained by requesting training allocations
through the AFSC personnel office. Training spaces
obtained this way are few and far between. The Hg AFSC
Quality Assurance Office has been attempting to estab-
lish a quality engineering intern program for over a
vyear. Lack of manpower spaces have frustrated this
attempt. As a result there is very little quality
assurance training in AFSC.

There is an AFSC intern program in the Con-
cracting and Manufacturing organization known as Copper
Cap. These intern spaces are restricted to contracting
and manufacturing functions. Although quality assurance
in AFSC is generally a part of the Contracting and
lanufacturing organizations, no spaces have been allc-
cated to quality assurance interns.

The educational level of workers in quality
assurance organizations in industrial firms varies
considerably. This variation is generally related to
product complexity and criticality. The inspection
work force is generally comprised of technicians and
mechanics. As complexity and criticality increase,
quality engineers, reliability engineers, statisticians
and other professionals are added to the quality organi-
zation. In U.S. commercial firms manufacturing sophis-
ticated eguipment, professionals make up as much as 25%
of the quality assurance organization. In some U.S.
firms producing defense or space hardware, professionals
comprise as much as 40% of the quality assurance work
force. These firms are producing some of the most
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complex and sophisticated equipment in the world. The
AFPRO quality assurance work force is responsible for
monitoring the efforts of the contractors' work force
and for assuring compliance with contract technical
requirements. The AFPRO quality assurance work force
includes about 15% professionals. (24% of all AFCMD
civilians have college degrees.) Some of the defense
contractors felt that the difference in professionalism
between the AFPRO work force and their industrial coun-
terparts contributes to the adversary relationship which
often exists. They expressed concern that untrained CAO
personnel are evaluating the efforts of their highly-
skilled and technical work force. Since some CAO per-
sonnel are unable to make meaningful findings due to
their lack of technical expertise, contractors allege
that they sometimes resort to being highly critical but
often in insignificant areas. This becomes a source of
severe irritation to the contractor's personnel and
often results in needless costs. Figure 8 displays the
percent of college graduates in the quality assurance
work force in the various activities and countries
visited.

COLLEGE GRADUATES IN QA WORKFORCE

(PERCENT)
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[T " esw T INDUSTRY-EUROPE
S j ,-"';'0_.* - :'. U.S DEFENSE INDUSTRY

8% ) NASA/ISC
_I 28- J0% INDUSTRY-JAPAN

J 10-23% | us. commerciaL vousTaY

_19%joop

16%) AR FORCE

15% | AFCMO

15% | NAvY

T T L T T T T v
10 20 0 (1] L) [} re 0 ” 100

+ VARMANCE | PERCENT

FIGURE 8

38

-l




E. Contract/Subcontract/Warranty Arrangement

The Quality Horizons study team observed
almost as many different "commercial practices” as com-
mercial firms. Many of the different techniques appear-
ed to be simply variations on a theme, however, and
there are a number of observations that can be made and
conclusions drawn.

First of all, commercial contracting arrange-
ments are mostly firm fixed price and are negotiated
before work commences, except for off-the~shelf items.
Commercial firms use redeterminable contracts on occa-
sion, where new development or a new product is in-
volved, or even where quantities are uncertain making
firm pricing difficult. But incentive arrangements in
the commercial environment are the exception, not the
rule, both in the United States and in the other
countries visited by the Quality Horizons Teamn.

Commercial firms are able to deal firm fixed
price, even on relatively complex items, for many
reasons. Some of the most important are competition,
vendor specification control, no "changes" clause,
commercial pricing techniques, and the market place in
general. They base their requirements on current tech-
nology, and take advantage of advances in the state-of-
the-art only after they are proven; thus technical risk
is generally low.

Competition is a strong driver when a vendor
is to be chosen for a new program because vendors know
that, for the most part, once they have the business,
they will keep it. 1In almost all cases, commercial
firms stay with a vendor once the vendor has produced a
cguality product. When a problem arises, the company and
the vendor work together to try to resolve it. This is
true throughout the United States and Europe, and is
especially true in Japan. When large production guan-
tities are involved, companies will dual or even triple
source and maintain continuing competition that way.
Lven in those cases, vendors perceive the commercial
business base as more stable than the Government's. One
major consumer goods firm in the U.S. expressed extreme
reluctance to change vendors. They stated that their
success was first and foremost a result of long term
relationships with their suppliers, and emphasized the
cifficulty and expense of introducing a new vendor to
their requirements and business methods.
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Specification control by the manufacturer is
an important aspect of the commercial business environ-
ment. Performance specifications are called out, with
the "how to" left to the vendor. The performance
requirements are generally well defined and even if
it is found that customer demands are different than
expected, changes are controlled by the manufacturer.
Firms will accept customer specified equipment, but
may disclaim any responsibility for that equipment.

In the case of consumer goods, customer satisfaction

is more important than specification compliance. 1In
other words, is the product suitable for its intended
use? One company expressed it this way: DOD is devoted
to specification requirements; commercial customers are
devoted to results.

Customers have no unilateral right to direct
changes in commercial contracts. This means that
changes must be negotiated technically, and priced,
before they are made. This allows the vendor more sta-
bility in his planning and manufacturing, and thus con-
tributes to the ability of vendors to establish firm
prices for work that the Government would buy using an
incentive arrangement. One U.S. firm told the team
they would accept more FFP Government contracts if the
"Changes" article were omitted.

Commercial pricing is done more on the basis
of market value and competition than cost plus profit.
A vendor can include whatever contingencies he feels
the traffic will bear, knowing that he can price him-
self out of the market if the competition provides an
equal quality product at a lower price or a better
quality product for the same price. The low bidder is
not always the winner in the commercial world. Almost
all the firms interviewed were willing to pay a higher
price to deal with a vendor they were confident would
satisfy their requirements, provided they were not
gouged. Customer demands for quality are increasing,
and industry has perceived that customers will pay
more for a quality product.

Past performance ranked high in their
criteria for selection of a source. 1In fact, it is
the dominant factor in many cases. A major air-
craft manufacturer repeatedly told the team that the
only way to achieve quality is to find a way to
exclude the marginal performer from future business.
Vendor rating systems are a vital part of the overall
business strategy of the firms visited. The systems
in use by the companies vary in sophistication with the
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complexnity of equipment and amount of subcontracting
involved, but they all serve to exclude the unacceptable
vendor, and flag the questionable one so that suitable
controls can be imposed. By regulation, the Government
must buy from the low bidder unless he can be shown to
be non responsive or his technical approach does not
fully satisfy the contractual requirement. The burden
of proof, in a protest, is on the Government. Experi-
ence has shown that it is difficult to sustain a deter-
nmination of non-responsibility or technical superiority.
The low bidder rule is often cited as the reason the
Government must stay fully engaged with its contractors.
When cost analysis is used in commercial buying, the
negotiators are often industrial engineers, or other
technical experts knowledgeable about the product,
rather than the accountants or financial experts the
Government generally uses.

The general perception by a commercial firr
is that the market is elastic to quality performance
as well as price. They can make a determination of what
the market will be and accomplish long range planning
accordingly. They maintain they cannot make such deter-
minations regarding the Government market. Government
rules about competition and component breakout, along
with the annual appropriations process, are cited as the
primary reasons.

The teamwork aspect of the commercial company
and its suppliers provides an interesting comparison
with the relationship between the Government and its
sugpliers. Before award, the commercial firm is much
tougher than the Government would be; using negotiation
tools prohibited by our procedures, such as auction
techniques. Once a vendor is selected, the relation-

- ship becomes a cooperative one, in pursuit of a common

qgoal. The Government negotiating team, on the other
sand, has generally cooperative arrangements before
avard, hecoming adversarial after. In most cases,
problems exasperate this adversary relationship, so

chat when the parties most need to be pulling together,
they are likely to be engaged in a tug-of-war, where

the solution to the problem takes a back seat to place-
nent of the blame. Commercial firms tend to work a
roblem with industrial engineers and quality special-
ists, where the Government would use lawyers and
accountants. EStahle technology (commercial) vs advanced
State-of-the-?rt technology (Government) is a contribut-
ing factor to this situation.
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Commercial warranties in the United States,
- Japan, and Europe tend to be relatively straight-forward
! 3 and non-complex, applying to materials and workmanship
1 only (not design or processes) for a specified period of
- operating time or calendar time. Warranty terms are
L usually established by competition, and firms try to get
. warranties from vendors consistent with the warranty
they offer the consumer. 1In a number of cases, though,
warranty costs are not charged back to the vendor unless
they reach some previously established threshold of
financial pain for the company. In several instances,
this threshold was 3% of cost of sales. In some cases,
the warranty is not even specified in the purchase
order, but simply an understanding on the part of the
vendor as to what level of quality is expected. C(Clearly
in the commercial world both within and outside the
United States, it is not the contract guarantee that
drives quality, it is company policy and the promise
of future business.

CAYaT

Firms that do a high volume of business in a
product line generally have historical data to price
warranties, but this becomes almost irrelevant at times,
because the competition sets the terms of the guarantee.
Often, firms decide to assume responsibility for correc-
tion of a defect on the basis of the cost of the correc-
. tion and the predicted loss of customers if they do not
bk ‘ make good, even though they have no legal obligation to
do so. i

The Quality Horizons team also observed a wide
variety of contracting techniques, including warranty
approaches, in the AFSC Product Divisions and the other
Government agencies visited, both U.S. and foreign. All i
agencies used some firm fixed price and some form of cost
reimbursement contracting. Cost-plus-a-percentage-of-cost
(prohibited by law in U.S.) is still used to some extent
in Germany, while Japan uses cost-reimbursement contracts
with a ceiling arrangement which the supplier exceeds at
his own risk. Fixed price was the preferred form in all
i locations. 1In Furope and Japan, one year warranties are
: used, covering materials and workmanship. 1In the U.S.,
DOD contracts range from CPFF to FFP, with a wide variety
of incentive and warranty arrangements.
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One incentive technique employed by DOD that
is widely accepted as effective is Award Fee. This pro-
vision is generally used where there is inadequate infor-
mation to prepare detailed specifications, where emphasis
is subject to change during the life of a contract, or
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where an item of special importance to the Government is
of only peripheral importance to the contractor. Award
Fees are useful where warranties would not be, and they
keep the communication channels open bhetween the seller
and the customer. At both NASA, Houston, and a DOD
contractor in California, an Award Fee allocation to
Quality Assurance increased the stature of the QA organi-
zation by assuring visibility and emphasis by program and
company management to the quality requirements. Thus,
their participation was solicited commencing in the early
design phase. Both Government and contractor program
managers recognized a new emphasis on quality. The
Quality Assurance manager of the California firm stated
that with several hundred thousand dollars riding on
guality he became an important part of the program
management team.

The Navy's lease satellite program is the
closest emulation of the commercial environment by a
Government buying activity encountered. This satellite
is to provide secure communications with ground stations
for five years. All financing of this program is done
by the contractor, with payments beginning when services
begin, in orbit, in October 1981. A performance speci-
fication is used, and commercial time sharing is per-
mitted. While the Navy will exercise close technical
surveillance, design control remains with the contractor.

In all the AFSC Product Divisions, there is
increasing emphasis on the use of warranty provisions;
such as Reliability Improvement Warranties (RIW),
Correction of Deficiencies (COD), and some limited use
of standard commercial warranties. Unfortunately, use
of a RIW or other guarantee has not generally resulted
in reduced in-plant surveillance, or changes in contract
quality management system requirements. Thus, the
Government may be conducting needless contractor monitor-
ing and paying additional costs. Whether the increasing
use of these provisions has improved quality or whether
they are cost effective is hard to judge at this point.
It is generally agreed that RIW provisions are serving
to improve the feedback of information to the manufac-
turer to assist in the correction process. Whether an
effective warranty can be negotiated depends in large
measure on the competitive nature of the purchase. The
Government is generally able to include warranties in
competitive contracts. In sole source situations, the
contractor tries to establish a price that is prohibi-
tive, or so emasculate the provision as to render it
worthless. :
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In summary, there are more than enough tools
available to the contract negotiator, but none of them
are foolproof. There is no substitute for intelligent
assessment of the government's objectives and selection
of a business strategy consistent therewith. Ideally,
the best contract would be referred to the least and the

-best warranty would never be referred to at all. Spe-

cific strategies for an acquisition should be tailored
to the program and the contractor, keeping in mind that
no form of assurance is free, and that the objective
should be to get the most for the taxpayers' money.

F. Motivation

One could postulate a “"hierarchy of needs" for
the American worker, and at its base would be job contin-
uation. A majority of the United States firms visited
rely primarily on the promise of future work to motivate
their work force. Many companies in the United States
have such high worker turnover, or such heterogeneity
in the work force, or both, that training programs or
other motivational programs have been futile, Thus,
job continuation as a motivator is augmented only by
negative motivation (discipline).

Where the labor force is more stable, there
are some motivation programs in operation in the United
States. QC Circles, upward mobility programs, and
other, generally ad hoc, programs are used to encourage
quality and productivity. Employee recognition pro-
grams tend to be noncompetitive; that is, everyone can
win, and they offer nominal rewards like coffee cups
or T-shirts. The programs are considered effective, but
need constant rejuvenation. The study team heard mixed
reactions to QC Circles in the United States; some
firms are using this approach with some success, others
without any success, and still others say the notion is
only a gimmick and will not work in this country because
of the cultural differences and the heterogeneous work
force.

One large firm told the team that their system
of promotion sorted out the self-motivated people so
well that there was no need for any other program of job
enrichment. Other firms told the team that the profes-
sional workers, e.g., engineers were self-motivated, and
that management emphasis improved quality more than any
other factor. The design engineer will resolve cost
and quality problems if they are presented as require-
ments equal to other performance considerations. Top
management attitude is the key to improvement in this
area.

Ly




In Japan, Zero Defects Programs are still
effective. However, the main motivator is QC Circles,
which originated in Japan about the same time that
Zero Defects got its origin in the United States.

Zero Defects and QC Circles both emphasize elimination
of defects. Zero Defects, however, centers on the
individual while QC Circles center on groups of workers.
QC Circles are a form of participatory management in
which workers, usually 6 - 10, form a group which
pericdically meets to review their responsibilities,
problems encountered and to suggest ways to improve
work performance. The suggestions ray cover any area
which will improve productivity, gquality or the work
environment. One company reported savings of approxi-
mately $250 million every 6 months as a result of this
suggestion program. High worker morale is achieved
because the workers accept their responsibility for
product quality and are proud of their achievements.
The Japanese workers are further motivated by a bonus
system. The workers may earn bonuses of U0% to 60% of
their salary depending upon their individual and group
performance and the company profits. High levels of
training, low turnover rates and the paternalistic
attitude of management also contribute to high

worker morale.

In Europe, the team observed the beginning of
QC Circles, but the primary motivator seemed to be
upward mobility programs based on employee performance.
They also have recognition programs using certificates
and awards. Representatives of several European firms
talked about the de-motivating aspects of overly
detailed procedures and also of the difficulty in get-
ting the worker to take responsibility for his work
when an inspector is looking over his shoulder each
step of the way. Bonus payments in Europe, like in
Japan, are common. Traditional craftsmanship is also
a factor in Europe with the satisfaction of having
done a good job the primary motivator.

The issue of motivation is a difficult one.
Programs of all types seem to work, for a while, but
experience would indicate that they are difficult to
sustain. The programs that have endured are "tradition"
in Europe and QC Circles in Japan, but they still re-
quire sustained management emphasis. Where management
was slow to respond to worker needs, failed to adequa-
tely consider worker comments or failed to continue
support of the motivation programs, the programs
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ultimately failed. While no panacea was observed, it
was generally found that large organizations need
simple and sincere motivation programs to foster pride
in workmanship and a sense of belonging. While these
programs are not universally successful, within each
company some form of motivation did seem to contribute
to¢ employee concern for the company's image as manu-
facturer of quality products.

G. Field Services

The field service support provided by indus-
trial firms is dependent on the customer (consumer,
industry or government), the complexity of the product,
and the warranty provided. Products sold to consumers
are generally serviced by sales and service centers or
returned to the factory. The primary concerns of the
producer are to minimize warranty expenditures, to main-
tain user satisfaction and to remain competitive. With
products sold or leased to other industrial firms, the
producing firm normally does not get paid until the unit
is proven acceptable to the buyer. These products are
generally more complex than consumer products. Field
service costs for commercial items are included in the
purchase price while field services for military systems
are separately priced. Field services are generally not
used on military systems unless no other alternative
appears to exist for a specific problem such as untraian-
ed personnel.

Field service in the companies visited was
located in various organizations. These included
engineering, manufacturing, quality and marketing. In
some firms, the field service organizations were sepa-
rate profit centers if they provided field services for
all corporate products.

Some of the basic functions performed by field
service organizations are technical assistance, analysis
of field complaints, training, and accurate and timely
feedback of failure data. The field service representa-
tive may perform or advise the user in performing main-
tenance on the system. In addition, since the field
service representative generally has a direct line of
communication to the manufacturer, the response time
necessary to provide technical assistance for resolution
of maintenance problems or customer complaints is greatly
reduced. A field service representative may also provide
technical assistance through a purely advisory role.
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Accurate and timely data feedbacl and analysis
of field complaints provide the manufacturer with the
information necessary to improve customer satisfaction
and determine trends in performance and/or reliability.
A universal complaint that the study team heard was that
data available to the contractor on system performance
of military systems is not timely, accurate or complete.
In most non-military situations the primary measure of
quality is the cumulative in-service reliability of all
field units of a particular product. Complaint analysis
and data feedback provides the manufacturer with the
data necessary to mature the system.

The policies for providing field services are
varied and dependent on several factors. Of prime con-
cern is the customer's requirements. Field service
provided to the consumer is generally limited to the
sales and service centers which provide warranty as
well as post warranty maintenance or replacement. If
the customer is another industrial firm, field ser-
vices provided are dependent on the warranty specified
by the terms and conditions of the contract and the
pressures of competition. 1In some European countries,
field service is often not a distinct entity because
the national laws require all products to be warranted.
Therefore, the law levies on the producer the repair
responsibility. However, some firms have extensive
field service organizations because they do not re-
ceive final payment until their product is installed
and operating as specified. It was noted that the
military, in the countries visited, separately contract-
ed for maintenance and field support except for prod-
ucts that were covered by warranties. Where items
were covered by warranties, the product was returned
to the factory for repair. 1In Germany, if the item :
was commercial or a commercial derivative, the item
could be taken to the commercial sales and service
outlet for repair. Where field service was required
in Germany, it was separately priced but often
provided at cost.

The warranty duration was also a driving factor
in companies' decisions to provide field serwvices. 1In ]
product lines which had long service lives such as tele-
phone systems purchased by European companies, there were
extended warranties. In the United States, the manufac-
turers of telephone equipment assign representatives to
the operating companies who in turn lease the equipment
to the customers. Whether purchased or leased, equipment .
must meet specified reliability requirements; otherwise, o
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excess maintenance costs are passed back to the manu-
facturer. Field service personnel are invaluable in
identifying and helping resolve problems and minimizing
total systems costs.

The commercial portion of the aerospace indus-
try in the United States provides field service support
for a specified period of time after delivery of the
last aircraft of a certain model or as long as there
are a certain number of that aircraft in service. Sev-
eral factors favor the use of field service personnel
on the commercial side of the aerospace industry. The
first is competition. Even though an airline may have
a considerable investment in one manufacturer's equipment,
they have the option of purchasing similar equipment fromn
another manufacturer. Aerospace companies must provide
service to insure a high degree of customer satisfaction.
1he second factor is that the aerospace companies have
<esign flexibility and responsibility. The aerospace
firms can, and must by FAA direction, make design changes
1f a safety problem 1is discovered. To a large extent
they can alsc change the design to increase product
reliability or performance or decrease manufacturing
cests without prior customer approval. When changes
other than those directed by the FAA are made, the air-
lines have the option of incorporating the changes in
the aircraft already in service and are generally pro-
vided modification kits at a low cost. Field service
representatives provide much of the data necessary to
make design changes. A third factor is the method of
contracting. Comumercial contracts are relatively !
short and specify the what-when-where and how the i
customer is purchasing. This includes delivery dates,
warranties, performance and special equipment that the
customer wants. All services which will be provided
both before and after delivery are included in a
single price. Usually when the airline performs main- [
tenance covered by warranties, the producing firm is
charged for all or part of the expense involved. Field
services in this case verify that the work was in fact
warranty work. The final factor is technical support
during early organic maintenance. The airlines, much
like the Air Force, start providing maintenance as
soon as the system is in operation. Field service
representatives assist in the maintenance of the air-
craft and training of personnel.

usg
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H. Government Involvement/Surveillance:

The study team evaluated the FAA involvement
in the commercial aircraft industry. In this area the
FAA is requlatory in nature since the Government (FAA)
is neither the buyer nor the user of the eguipment. The
FAA certifies the aircraft (airworthiness) and the manu-
facturer's production plan, methods and techniques
{Production). The Airworthiness Certificate is basi-
cally awarded as the result of design analysis and test-
ing in accordance with the applicable Federal Air Reg-
ulations (FARs). The Production Certificate is based
on the actual manufacturing of the article.

The FAA makes extensive use of Designated
{ianufacturer Inspection Representatives (DMIRs) to per-
form surveillance of the manufacturing processes. They
are company employees who are intimately knowiedgeable
of the manufacturer's processes and procedures as well
as the FAR requirements. DMIRs are selected by the
company and approved by the FAA's Principle Inspector
for the facility. They actually wear an FAA hat while
on the company's payroll in assuring that the company
procedures, inspections, etc., are in accordance with
the FAA requirements and are adequately performed.

The FAA's Principle Inspector for the facility monitors
the performance of the company's DMIRs. Those FAA and
company representatives interviewed felt that DMIRs

have no conflict of interest. They indicated that DMIRs
would not hesitate to reject a nonconformance regardless
of the impact it might have on the company's delivery
schedule or cost. The reason given was that DMIRs con-
sider their positions very prestigious and thus are
self-motivated to maintain their status. They do not
receive extra pay for this position; however, they are
usually senior employees and the position provides addi-
tional job security.

The FAA assigns a Principle Inspector and
occasionally additional representatives to a manufac-
turing facility. The FAA Principle Inspector is
responsible for conducting surveillance to assure that
the manufacturer remains in compliance with FAA
requirements. Primary functions include:

1. Approval/evaluation of QC data.

2. Evaluation of inspection/quality
assurance of manufacturing and special processes.
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3. Conducting compliance/conformity
inspections of products.

4, Training, supervising and monitoring
the DMIR activities.
3

~

5. Investigation of in-service difficulties.
6. Investigation of requlatory violations.

7. Assurance that effective corrective action
is taken for all unsatisfactory conditions.

Periodically, the FAA (regulatory) conducts a
Quality Assurance System Analysis Review (QASAR). A
team of highly trained FAA personnel conduct an in-depth
review of the manufacturer's conformance to the FAA
approved plans and procedures upon which the Production
Certificate was granted. The contractor's incentive to
maintain compliance with the approved plans and proce-
dures is the threat of losing the Production Certificate
which is essential to certify the aircraft as airworthy.
An additional impetus that encourages contractors to
comply with FAA regulations is the threat of civil
penalties such as large fines or imprisonment and the
notoriety such actions receive through the media.

The FAA in the role of customer (FAA uses the
equipment) performs much like that of a program office
during system acquisition. The FAA first reviews the
contractor's manufacturing and quality programs for
acceptability. If acceptable, the contractor's Quality
Plan is certified; then, any changes desired by the
contractor must be submitted to the FAA for approval.
Subsequent to Quality Plan approval, the FAA maintains
minimal representation within the plant. Many FAA
contracts require the installation and checkout of the
system before payment. This provides additional assur-
ance that the system will function satisfactorily before
relieving the contractor of his responsibility.

The U.S. Army (DARCOM) involves the quality
assurance organization in each phase of an acquisition
life cycle: conceptual, validation, full-scale develop-
ment, production and deplioyment. The Army designs much
of the equipment they purchase. Most of their equipment
is manufactured by contractors under the cognizance of
DCAS. L«tensive use is made of the Letter of Instruc-
tion (LOI) by the Army. Through the LOI the procuring
offices can direct the activities of the in-plant
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T government agency. The Joint Service Regulation for

' Procurement Quality Assurance Programs (DLAM 8200.1) is
used at those contractor locations under cognizance of
the Army as well as those under DCAS.

DCAS has used the concept contained in DLAM
8200.1 since it was published in 1962 and recently devel-
oped the Contractor Assessment Program (CAP) as Appendix D
of DLAM 8200.1. This program is currently being tested
! at carefully selected locations. The agreement signed
: by the contractor (DLAM 8200.1, Appendix D, Fig 6) con-
tains the following elements that are not required by
MIL-Q-9858A: (1) obtain government concurrence prior to
! changing identified key elements of the company's quality
i control program; (2) audit product inspection after nor-
3 mal company inspection is complete; (3) evaluate the
S company's quality procedures through periodic compliance
] reviews; and (4) report the results of monitoring and
reviewing actions to the government.

L
———————a

CAP requires the contractor to accomplish most
of the activities that were previously accomplished by
the government QAR. This permits the contractor's work-
force to maintain a more consistent and efficient flow
of work, since they do not have to wait for DCAS inspec-
tions (except for established mandatories) before moving
parts or materials from one work station to the next.

S More of the DCAS QAR's effort is spent on assuring that
. the contractor's quality assurance system is properly

k: | controlling the manufacturing processes, that the

E ' contractor's system is detecting nonconformances pre-

M) venting them from being built into products or going

5 into inventory and assuring that corrective action is

1J taken to prevent recurrences. This is accomplished by

: a more flexible inspection schedule with a more disci-

& plined reliance upon statistical sampling and lot accep-
: tance techniques. This not only permits the QARs to

X evaluate more areas of a contractor's operations, but

X it also allows them to concentrate their efforts in areas
: where problems have been detected. Once these problems
are resolved, they then concentrate on other areas where
: , sampling inspections, reviews of contractor's records

- or other monitoring have indicated potential problems.

X Those contractor and DCAS representatives
3 interviewed felt that the CAP system resulted in a much
. more effective and efficient utilization of scarce
government resources. In most cases moderate reductions
in the number of in-plant government inspectors were
achieved. It also improved the working relationship
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between the DCAS and contractor in that the emphasis
was on the contractor's system and data, not on trivial
concerns which often create animosity. The contractor
is truly considered responsible for the quality of his
pro