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FOREWORD

These Highlights and Summary of the Ninth Annual DOD/FAI Acquisition
Research Symposium were prepared by Dr. Thomas C. Varley of the Office
of Naval Research, Symposium Chairman, and Mr. Joseph C. Spagnola, Acting
Director of Research of the Federal Acquisition Institute for use by
Federal executives in determining future needs and actions in procurement
and acquisition research.

In the Keynote Speech at the Symposium, Dr. John P. White, Deputy
Director of the Office of Management and Budget asked that the FAT, with
OFPP, assess which ideas or topics from the Symposium should be followed
by action leading to implementation, further research or added sponsor-
ship. This pamphlet is the beginning of that assessment.

This summarization is based on the referenced research papers and,
therefore, does not necessarily represent the official viewpoint of the
Federal Government. Copies of the 700-page Proceedings of the Symposium,
containing all of the research papers referenced in this summary, were
forwarded to all attendees. Reference copies are available in the
Federal Acquisition Institute Library located in the Magazine Building,
1815 North Lynn Street, Rosslyn, Virginia. Reference copies have also
been deposited with the Defense Technical Information Center (DTIC), the
Defense Logistics Studies Information Center (DLSIE), and the National
Technical Information Service (NTIS).

Correspondence relating to procurement and acquisition research
should be addressed to Mr. William N. Hunter, Director, Federal Acquisition
Institute, 726 Jackson Place, N.W., Washington, D. C. 20503. The FAT will
monitor follow-up actions and render all assistance possible to assure
maximum effective results from the coordinated actions of all concerned.

aren Hastie Williams
Administrator
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NINTH ANNUAL DOD/FAI ACQUISITION RESEARCH SYMPOSIUM

HIGHLIGHTS

The Summary section contains the essence of most of the research
papers presented at the Symposium. Oral presentations were made in
sessions chaired by Session Managers selected for their recognized
expertise in the subject matter. Each Session Manager chose other
technical experts to serve with him as Panel Members. These Highlights
include some of the most important conclusions and/or recommendations
from an analysis of the research papers and panel deliberations.

In his Keynote Speech at the Symposium, Dr. John P. White, Deputy
Director of the Office of Management and Budget, asked that the Federal
Acquisition Institute assess which ideas or topics from the Symposium
should be followed by action leading to implementation, further research
or added sponsorship. He proposed a review of these follow-up actions,
periodically and at next year's Symposium. As a highly qualified
research executive himself, even before he came to Government, Dr.
White is keenly aware that, all too often, good research ideas die for
lack of organized 'follow-through" action. The establishment of this
mechanism to maximize the effectiveness of the results of the Symposium
is, by and of itself, the most important "highlight."

The Administrator of the Office of Federal Procurement Policy has
a statutory responsibility for 'promoting and conducting research in
procurement." In her remarks at the Symposium, Mrs. Williams not only
reiterated the importance of this function in her myriad responsibilities,
but related it to the highest priority project in OFPP, the proposal for
the Uniform Procurement System (UPS) required by Public Law 96-83 to be
submitted to the Congress. She called on the procurement research
community to take advantage of this opportunity to be innovative and
to help devise a Uniform Procurement System that will represent a bold
step forward. So, the time for action in procurement and acquisition
research is now. The results from this Symposium become available at
a propitious time.

The theme for the Symposium, "Acquisition of Affordable Systems in
the 1980's," was timely, stimulating and provocative. The expressions
of the attendees, including research paper authors and panel members,
indicate that inflation, the ever-increasing complexity of all aspects
of acquisition, and other factors have fostered growing recognition of
the need for effective techniques to assure realistic consideration and
control of the "affordability" considerations. A number of the research
papers treat the subject. Effective action leading to implementation
is needed for the research concepts which have merit. Some require
further research and testing.



The need for a critical look at affordability considerations is
best dramatized by statistics used in one of the research papers which
cites a recent GAO report as its source. The report indicates that it
would require approximately $72.5 billion annually for the next 10 years
just to complete procurement of the Department of Defense systems cur-
rently in development or production. Obviously, this condition is
created by many actions and inactions having their roots in Congress,
the Executive Department, and the national and world economic and
political situation, in addition to those under the management and
control of the DoD. Contributors to the causes and cures of affordabi-
lity problems are treated, at least indirectly, in many of the research
papers.

OMB Circular A-109 and the departmental implementation documents
and procedures concerning major system acquisition are critically
analyzed in some of the research papers. One conclusion was that DoD
is clearly progressing toward getting affordability, mission needs and
mission budgeting issues under control and improving the front-end of
the acquisition process. Problems persist in many parts of the process
and the research indicates solutions to some of these and recommends
further acquisition research in others. Some recommended improvements
include: (1) top down mission analysis to identify and scope needs in
the context of an overall mission area; (2) expression of needs in
mission requirements terms; and (3) concurrent consideration of afford-
ability in the Program Planning and Budget System (PPBS) and the
Milestone O decision in the Defense Acquisition Review Council (DSARC).

This latter recommendation is fostered by the recently revised
major system acquisition documents in DoD (DoDD 5000.1 and DoDI 5000.2)
which also direct affordability decisions at other milestone decision
points and closer alignment with the PPBS. Since mission area budgeting
has been mandated by Congress in the Budget Control Act of 1974, mission
area analysis must be linked closely to PPBS. Mission area breakdowns
for a structure for an affordability analysis which can be a useful
tool in building the annual Program Objective Memorandum (POM). Annual
POM development provides a check on affordability considerations at
each milestone. The only disconnect that can occur is a dramatic change
in priorities.

The lack of financial management involvement directly with the
acquisition research community was identified as a weak link in improving
acquisition research. It was recommended that a financial management
research sponsor be added to the Defense Acquisition Research Council
(ARC). The Defense Acquisition Research Element (DARE) Working Group
of the Military Departments and the DSMC support the ARC and the
Acquisition Research Coordinating Council. The function of the DARE
is covered in detail by one of the research papers. A similar
recommendation would be appropriate for the Civil Agency Acquisition
Research Council (CAARC).
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The lengthening of the acquisition cycle is of major concern in
many of the research papers. One paper indicates that the total time
to develop and produce a new aircraft to initial operational capability
has been increasing at the rate of three months per year for the past
fifteen years, while the interval from design contract to first flight
remains constant. It concludes that all that has been added is costly
administrative time. This research concludes that significant savings
can be realized by simplifying the process through which it is determined
that a given effort is affordable. Another research effort had an
original objective of ascertaining how the management review process
incident to DSARC milestone decisions affects the length of major
systems acquisitions. It was found that the management review Process
tends to parallel the technical development of the system and its length
is a function of the chain of command within the reviewing organization
and that the DSARC process does have a significant impact on the length
of the cycle. The author suggested that further examination into areas
such as funding problems, testing requirements and concurrency may
prove useful in shortening the cycle. Still another investigation
considered the possibility that OMB Circular A-109 might be causing
the process to lengthen. The conclusion was that it was too soon to
be able to determine.

Another research effort considered the lengthening of production
and manufacturing lead times and suggested the need to examine surge
capability in the United States, particularly at the subcontractor
level. It was indicated that a "get well" program might need to be
developed with, for example, mobilization base funding for improving
capabilities in forging, casting, etc. A related area of concern wag
the cost of certain shipboard equipment and the excessive lead time
when production stops shortly after initial acquisition and parts
support is disrupted. Lead times of two to five years at very
exorbitant costs are experienced. Further research is suggested,
Disruptive costs were considered in another paper related to method-
ologies and models for estimating the cost of such disruptions.

Many problems of international collaboration need penetrating
research especially in regard to the comparative analysis of industrial
structures within the NATO partners and the comparative analysis of
legal structures and institutions. Since it appears that International
Collaboration will play a major role in future Systems developments,
alternative methods and structures must be considered. For example, the
differences in National Objectives, as well as how these objectives
are filled, is not understood by the U.S. project offices. A possible
alternative would be a special office to carry out these functions for
all Program Managers.

Some comprehensive research is included on cost estimation. One

of the contributors to the kind of situation, when so many more
programs are started than can be funded, is poor cost estimating. One
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comprehensive research paper surveyed a number of prior studies which
focused on cost, cost estimation and cost analysis. A major issue is
the "semantics of cost." One basis of misunderstanding about cost
estimates is the diversity of various methods and techniques. There is
a need for some mechanism to minimize misapplication of techniques.
Pricing people, cost analysts, economists and industrial engineers need
some common ground to discuss cost. There is a definite need to
develop a "text' on various analytic techniques and methodologies.

Cost estimation is described as more art than science. Cost models,
parametric cost estimations, and computerized life cycle cost models
are included in several research papers but the need for additional
research is evident.

Profit Policy headed the list of research papers on contract
pricing. A paper on DoD's profit policy demonstrated the difficulties
of trying to define meaningful measures of profit. The addition of
return on facilities capital investment has not been a,positive
motivator to increase their facilities investment. The factor was
recently increased. The productivity award factor is difficult to
define and measure. The profit factor for independent research
and development was intended to provide additional profit when
acquiring items that were independently developed and has not been
used as intended.

Research on Economic Price Adjustment provisions advances the
theory that continued use of escalation provisions without careful
consideration does not encourage contractors to apply management
tools to minimize the effects of inflation. The researcher showed
that it is possible to estimate inflationary price increases with
some degree of certainty, and that the use of economic price adjustment
clauses should be limited with more reliance being placed on forward
pricing techniques.

Research on the subject of competition is extensive and varied.
One research paper reports on a comprehensive study for DoD on the
enhancement of competition. The research was on-going at the time
the paper was prepared but some of the observations and recommendations
are included. Another comprehensive paper which examines the concept and
structures for competition concludes that there is no single technique
that will insure competitive buys. The research indicates that the
basic mechanism exists for injection of competition and the key seems
to be reliance on the competitive market and the application of judgement
in the area of acquisition planning. Other research warns of the
dangers of the misuse of competition when it is not desireable. Still
other research covers cost benefit studies related to competition,
maintaining competition while protecting the industrial base and many
other aspects.
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Research on program and contract management is quite extensive.
Papers included research on Joint Service Programs and computerized
program planning and management techniques. Inter-organizational
sharing of automated resources was also studied. As a special feature
of the Symposium, live demonstrations of computerized systems were
presented by personnel from the Army, Navy, Air Force, GSA, Energy,
NASA, and the Small Business Administration. Research into the
interface between the program manager, the policy maker and the
acquisition researcher produced some interesting findings. The need
for effectiveness in the relationship between these three key players
was demonstrated.

Research on productivity raised questions involving the integrity
of the feedback system used to delineate a requirement, the qualitative
and quantitative impact of the improvement and the output measures,
the ability to sustain an improvement once achieved and demonstrated
in the short term, institutional disincentives, and creating a climate
to encourage productivity improvement. Further research is recommended
in these areas.

Research on procurement and acquisition methodology included the
Acquisition and Distribution of Commercial Products (ADCoP) under the
new Federal policy and "Contracting Out" under the provisions of our
B Circular A-76, as well as an examination of methods being used by
industry to see what can be learned which could or should be applied
within Government. Other research included new ideas on the use of
incentives, including award fee, leader/follower, second-sourcing and
other techniques and methodologies.

Research conducted in the areas of acquisition logistic support,
production planning and manufacturing technology, and product assurance
produced some results which should be evaluated for implementation or
further research.

A few research papers were presented on Assistance and Cooperative
Agreements in view of the fact that the Federal Grant and Cooperative
Agreement Act of 1977, Public Law 95-224, contains statutory provisions
covering contracts, grants and cooperative agreements. The Office of
Management and Budget has been charged, under that law, with publishing
interim guidance, conducting a study and making recommendations to
Congress. The interim guidance is presently being revised.

Research on the procurement and acquisition workforce is the most
important, most needed and, at the same time, yielding some of the most
effective results. The Federal Acquisition Institute (FAI), with limited
resources, has a number of far-reaching research activities in process.
One is the project to encourage research on the information requirements
of the acquisition community. The FAI has no plans to physically
develop and operate an information system. Instead they are in the
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role of research to produce the specification for the system. The
current results and future needs are included in the summary and

in one of the research papers. Other major research accomplishments
and identification of future research needs include a survey of 20,000
Federal civilian and military personnel using established occupational
analysis methodology and the establishment of new families of positionms.
Other major research and results are in the areas of training and
education, authority of the Contracting Officer, organizational
placement of the procurement function and the selection and career
management of procurement personnel. Since FAI has the Civil Agency
Acquisition Research Council (CAARC) as an inter-agency work group,

is a member of the DARE working group and responsible for the follow-up
on the research results from the Symposium, their role in successful
results is paramount.

During the closing plenary session of the Symposium, Mr. William
N. Hunter, Director of the Federal Acquisition Institute, presented
awards to the authors of research papers selected as the best by a
group of qualified members of the National Contract Management
Association (NCMA) using established criteria. As a professional
society, NCMA is active in stimulating acquisition research and
promoting the writing of research papers.

The selected papers and authors are:

1st Place

David L. Herington and Gerald W. Kalal, "Economic
Price Adjustment Provisions in Government Contracting
and Suggested Alternatives"

2nd Place - Dr. Edward M. Kaitz, "NATO RSI and National Industrial
(tie) Structures'

- Dr. Joseph L. Hood, "Training in the 80's)

3rd Place - Jack A. Holt, "Production Decision Framework: A Dynamic
Planning Model"

4th Place - E. B. Cochran, "A Generalized Approach to the Improvement
Curve" (This author passed away since the Symposium.)

5th Place - Richard C. Brannon, '"Forecasting Savings from Repetitive
Competition with Multiple Awards"



NINTH ANNUAL DOD/FAI ACQUISITION RESEARCH SYMPOSTUM
SUMMARY

1. Introduction.

The Ninth Annual DOD/FAI Acquisition Research Symposium with the
Department of Defense and the Federal Acquisition Institute as co-sponsors
and the United States Navy as host, was held at the United States Naval
Academy on June 9, 10, and 11, 1980. The theme for the Symposium was
"Acquisition of Affordable Systems in the 1980s". The purposes were to
present research papers concerning on-going and completed acquisition
research related to specific areas of the acquisition cycle, and to provide
a forum for open discussion of the issues involved among qualified
individuals in government, industry and academia. This Summary
is designed to integrate the results and directions of acquisition research
from this symposium for future application.

2. Background.

Beginning in 1972, the Department of Defense sponsored an annual
Symposium to share procurement research results among the academic, business
and acquisition management communities. A series of events and activities
had endorsed the need for employing research to improve the effectiveness
and efficiency of the systems acquisition and support process. One of the
recommendations from the DOD Pricing Conference in 1967 dealt with the need
for a Department of Defense Procurement Research Laboratory. 1In 1969, the
Army Procurement Research Office was established and in 1970, the House
Government Operations Committee concluded that there was a need for a
procurement research laboratory for DOD. TIn 1971, the Department of Defense
established a Procurement Research Coordinating Committee. In 1972, the
Commission on’ Government Procurement recommended the establishment of a
Federal Procurement Institute with responsibility, among other things, for
conducting and sponsoring research in procurement policy and procedure. The
Air Force Business Research Management Center was established in 1973,

A number of significant events occurred in 1977. The Naval Center for
Acquisition Research and the Federal Acquisition Institute were established.
Also, in 1977, the Defense Department issued a directive to formalize the
Acquisition Research Program of the DOD and to coordinate its program with
the Federal Acquisition Institute. The same year the General Accounting
Office issued a report which called for the establishment of a strong
Government-wide program of procurement and acquisition research.

In 1978, the title of the annual research symposium was changed from
the DOD Procurement Research Symposium to the Acquisition Research Symposium
to reflect the broader scope and responsibility being accepted by the
acquisition research community. In 1979, the title was changed to the
DOD/FAI Acquisition Research Symposium. Acquisition research ig moving
rapidly to be responsive to the needs of the total acquisition process and
the applicability of the results throughout the Federal Government.
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3. The Role of the Federal Acquisition Institute in Acquisition Research.

The Office of Federal Procurement Policy Act Amendments (P.L. 96-83,
October 10, 1979) includes, "(4) promoting and conducting research in
procurement policies, regulations, procedures and forms, through the Federal
Acquisition Institute, which shall be located within the Office and directed
by the Administrator;'". It further provides, "(6) recommending and promoting,
through the Federal Acquisition Institute, programs of the Office of
Personnel Management and executive agencies for recruitment, training, career
development, and performance evaluation of procurement personnel;'. The
Act stipulates that one-third of the funds appropriated for the Office of
Federal Procurement Policy (OFPP) shall be made available to the Federal
Acquisition Institute for the functions under the Act. This increased
emphasis on Acquisition Research was clearly evident in the extent of Civil
Agencies' participation in the Ninth Annual DOD/FAI Acquisition Research
Symposium.

4. Structure of the 1980 Symposium.

The "Call for Papers" issued jointly by the Department of Defense and
the Federal Acquisition Institute in October 1979, invited the submission
of Abstracts of candidate research papers in a broad spectrum of acquisition
research topics. It was planned to select six research papers in each
category for preparation, publication and presentation. Session titles are
listed in Table 1. Following the opening plenary session on Monday morning,
four or five sessions of three hours duration each were conducted concurrently
on Monday afternoon, Tuesday morning and afternoon and Wednesday morning
followed by a closing plenary session. During the concurrent sessions
research paper presentations consisted of fifteen to twenty minute
summarizations highlighting: what the problem was, why it was important, how
the researcher focused on the methodology, where the research area occurs
in the acquisition cycle, how the results of the research will be implemented
and who will be the user. Each Session Manager selected three or four other
subject-matter authorities as Panel Members, with a balance of representation
from the DOD Civil Agencies, business and academia, to comment on the
presentations in addition to questions and comments by the attendees.

5. Participation by Govermment, Industry and Academia.

The increased emphasis on acquisition research was evident in the type
and degree of participation by the segments of Government, industry and
academia. Tables 2 and 3 depict their participation by numbers of individuals
from each who authored abstracts and research papers. Attendance at the
symposium is shown by those who were authors, panel members or invited
attendees. Table 4 examines the Civil Agency participation by individual
department and agency.
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TABLE 1

NINTH ANNUAL DOD/FAL ACQUISITION RESEARCH SYMPOSIUM

SESSION TITLES

PROGRAM MANAGEMENT

FRONT-END AFFORDABILITY,
MISSION NEEDS, MISSION
BUDGETING

PRODUCTIVITY

CONTRACTING METHODS

PRICING

COMPETITION

FEDERAL BUYING AND
ORGANIZATIONAL BUYING

CONTRACTING ENVIRONMENT

LOGISTICS/ILS

PRODUCTION PLANNING AND
MANUFACTURING TECHNOLOGY

PRODUCT ASSURANCE

COST ESTIMATING

FINANCIAL MANAGEMENT AND
AND BUDGETING

INTERNATIONAL COLLABORA-
TION

PROCUREMENT AUTOMATION
AND MIS

ASSISTANCE AND COOPERA-
TIVE AGREEMENTS

PROCUREMENT PEOPLE,
PROFESSIONALISM, AND
ORGANIZATION



RINTH ANNUAL DOD/FAI ACQUISITION RESEARCH SYNPOSIUN
PARTICIPATION ANALYSIS

ABSTRACTS AND RESEARCH PAPERS

DEPARTMENT OF DEFENSE

INDUSTRY
(C=CIVILIAN; M=MILITARY) DOD CIVIL ACADEMIA (¥=MFG;
TYPE OF 0SD DLA DSMC ARMY NAVY AF TOTAL AGENCIES {NON-MILITARY S=STUDY)
PARTICIPATION C M C M C M C M C M|C M C M (COMBINED) COLLEGES & UNIV.) M S TOTALS
AUTHORS

184 Authors of

Abstracts 3 1 11 1 T [¢] 13 [¢] 5 7132 20 71 29 15 31 6 32 184
{includes

multiple

Authors)
Total Authors 4, 12 T 13 12 52 100 15 31 38 184
Percentage (%) 22 T 4 7 T 28 54 8 17 21

ABSTRACTS
152 Abstracts 4 1 11 1 5 0 12 0 3 6 16 22 51 30 14 18 8 26 152
Total Abstracts 5 12 5 12 9 38 81 14 18 39 152
Percentage (%) 3 8 3 8 6 35 5% 9 12 26
RESEARCH PAPER

106 Research

Papers 3 1 6 O 4 [0} 10 0 1 5|12 14 36 20 14 14 5 17 106
Total Research

Papers 4 6 4 10 6 26 56 14 14 22 106
Percentage (%) 4 6 4 9 6 24 53 13 13 21

[AC#R:AS



NINTH ANRUAL DOD/FAI ACQUISITION RESEARCH SYMPOSIUM
PARTICIPATION ANALYSIS

434 Registrants

DEPARTMENT OF DEFENSE INDUSTRY
(C=CIVILIAN; M=MILITARY) DOD CIVIL ACADEMIA (M=MFG;
TYPE OF 0SD DLA DSMC ARMY NAVY AF TOTAL AGENCIES (NON-MILITARY S$=STUDY)
PARTICIPATION C C M c M C M C M| C M c M (COMBINED) [COLLEGES & UNIV.)| M S TQTALS
AUTHOR/
PRESENTOR 3 8 142 0 (10 o0} 1 612 13 34 21 13 15 6 27 116
TOTAL 4 9 2 10 7 23 55 33
Percentage (%) 4 8 2 9 6 20 47 11 13 29
PANEL MEMBERS 4 2 01 1 2 2| 3 4 4 5116 15 24 2 8 10 75
‘TOTAL 7 2 2 4 7 9 31 18
Percentage (%) 9 3 3 5 9 12 41 32 3 24
ATTENDEE 9 6 1 6 1 {28 4|21 17 | 14 15 84 38 1 9 13 28 243
TOTAL 9 7 7 32 38 29 122 41
Percentage (%) 4 3 3 13 15 12 50 29 4 17
SUBTOTAL 16 16 2 |9 2 (40 625 27128 33 [134 74 108 26 27 65 434
TOTAL 20 18 11 46 52 61 208 108 26 92 434
Percentage (%) 5 4 3 10 12 14 48 25 6 21

€ A9Vl



NINTH ANNUAL DOD/FAI ACQUISITION RESEARCH SYMPOSIUM
PARTICIPATION ANALYSIS

AGENCY
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TABLE 4

CIVIL AGEKNCIES

AUTHOR/
PRESENTOR

PANEL
MEMBER

ATTENDEE

TOTAL

USDA
CIA
DOC
DOEd
DOE
GAO
GSA
HHS
HUD
DOI
DOJ
DOL
NASA
NSF
OMB
(OMB)
(OFPP)
(FAT)
OPM
DOT
DOTr

TOTALS

13

N W+

(2)
(2)
(1)

24

(o2 YA 2 S \C TN 2 B o BN © S \C B ) |

W ~1 N N

(1)

(1)

(2)
1

(6)



6. The Opening Plenary Session,

Dr. Thomas C. Varley, Symposium Chairman, opened the session and
introduced RADM William P, Lawrence, USN, Superintendent of the United
States Naval Academy who welcomed the attendees. Mr. Dale W. Church,

Deputy Under Secretary of Defense (Acquisition Policy) spoke on behalf of
that department as one of the co-sponsors. He emphasized that there was
less money available in a practical sense due to inflation and the increased
cost of spares and support. He stated a need to stabilize the market place
and endorsed the advantages of multivyear contracting, He also .called for
better cost estimating. Following his remarks he introduced the Honorable
Karen Hastie Williams, the Administrator of the Office of Federal Procurement
Policy who spoke on behalf of the Federal Acquisition Institute, the other
co-sponsor. Mrs. Williams briefed the attendees on the massive effort being
put forth on the Uniform Procurement System (UPS) being developed for
submission to the Congress as required by P.,L. 96-83. She expressed her
gratitude for all of the cooperation she was receiving in this and other
tasks. She emphasized that acquisition research was an integral part of

the UPS.

7. The Keynote Speaker,

Mrs. Williams introduced Dr. John P. White, Deputy Director of the
Office of Management and Budget, the Keynote Speaker. Dr. White called
for improved management incentives and stressed "affordability", the key
word in the symposium theme, as being a very fundamental issue that must be
paramount throughout the life cycle of systems. He cited the need for
improved productivity and forecast that the Pressures on more efficient
procurement would persist. He charged the attendees to:

¢ Change management emphasis away from legalities of contracts
to the broader aspects of business management.

¢ Aim at big problems - "what ought to be'".
e Avoid sloganeering and stick to work fundamentals.
¢ Base decisions on facts - watch the data.

¢ Pay attention to institutions and determine the impact of
new policies,

¢ Listen to what the practioners say.

Dr. White also spoke on the relative health of the Office of Federal
Procurement Policy and emphasized that it is here to stay. He said it was
functioning largely as the Commission on Government Procurement envisioned.
He listed the priorities as: the UPS, improvement of the workforce, the
Federal Acquisition Regulations, Acquisition and Distribution of Commercial
Products (ADCoP), development of standard contract language, central management
systems like A-76 and A-109 and concentrating on oyersight, In closing Dr,
White said he had selected the critical topics for his keynote address to
highlight the major contributions the attendees could make. He said the
pressures and restraints were growing and that the need was to be smarter,
more effective and practical.



8. Rand Presentation.

To further prepare the attendees for the separate concurrent sessions
which were to follow, Mr. Robert Perry of the Rand Corporation gave a
presentation on "Acquisition Lessons Learned in the 70's". The principal
points made were:

e Raw data shows that DOD programs of the 70's were better managed
than those of the 60's and were better managed than those of
other Federal agencies.

e Data does not support the claim that programs are taking more
time and investment rates increasing. Rate of investment in

constant dollars is the same.

e Hardware demonstration is effective. Arguments that proto-
typing is expensive and takes too much time are not supportable.

® Packard prototyping has significant advantages.

® Type of contract is of no real value, share ratio differences
are not meaningful,

® Reliability Improvement Warranties are not working,
e Cooperative collaborative programs will be big in the 80's.

9, Research Results and Direction.

A desirable degree of overlap was inherent in the eighteen topic areas
in which abstracts of research papers were invited for the symposium. With
certain exceptions (e.g., International Collaboration, Federal Buying and
Organizational Buying, and Procurement People, Professionalism, and
Organization) these results will not be portrayed in the structure of the
individual topics but rather as they relate to the chronological structure
of the acquisition process. However, as you view the Acquisition Cycle from
the cradle to the grave several important facts are evident. The inter-
disciplinary nature of the total process must be considered. Acquisition is
an integrated, interactive system which resists the arbitrary grouping of
activities. A recently published Department of Defense Guide, "A Guide to
Resources and Sources of Information for Acquisition Research", January 1980,
includes research categories which are to some extent chronological and
generally follow the successive phases of the acquisition process. The
research categories are:

a. Requirements Planning.
b. Business Environment,

c. Cost and Economic Analysis.
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d. Business/Procurement Strategy
e. Program/Contract Management.
f. Acquisition Logistics Support.
g. Human Resources Managenert,

The research categories were further divided into descriptions which are
depicted on Table 5.

10. References.

Parenthetic references throughout this Summary are to research papers
published in the Proceedings of the Ninth Annual DOD/FAI Acquisition
Research Symposium, The related footnote number is keyed to the name(s)
of the author(s) only, at the bottom of that page and to a citation of the
full title of the research paper, the name(s) of the author(s) and page
reference which will be found in the Reference Section at the end of this
Summary. ©Not all research papers included in the Proceedings will be cited
or referenced. As in past symposia in this series, about one-half of the
papers are ''descriptive" and half are "diagnostic", This Summary will
highlight those in the latter classification, especially where a need for
further research is indicated,
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Table 5
ACQUISITION RESEARCH TOPICS

Requirements Planning Business Environment
1. Technology Base 5. Legal/Regulatory/
(Research & Development) Policy Influence
2. Mission Needs 6. Socioeconomic Considerations
3. Budget/Appropriations 7. Cost Inflation

4. NATO (International Collaboration)

Cost & Economic Analysis Business/Procurement Strategy
8. Cost Estimating 13. Industrial Base

9. Life-Cycle Cost 14, Contract Planning

10. Economic Analysis 15. Scheduling Factors
11. Cost Analysis 16. Procurement Methodology
12. Analytical Techniques 17. Contract Formation

18. Evaluation/Source Selection

19, Contract Pricing

Program/Contract Management Acquisition Logistics Support
20. Program Management 26. Logistics Support
21. Contract Management 27. Reliability/Availability/

22. Property Administration Maintainability

23. Contract Changes/Modifications 28. Configuration Management
24. Cost Monitoring/Control 29. Warranties
25. Quality Assurance 30, Provisioning

31, Foreign Military Sales

Human Resources Management

32. Management Techniques
33, Career Development

34. Acquisition Work Force
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A. REQUIREMENTS PLANNING

11.  Affordability.

The use of the word "affordability' as the key word in the Symposium
theme produced papers in several disciplines related to the affordability
problem. Affordability is defined as the ability to program and budget
adequate resources to execute a program in an efficient and effective
manner. It is the ability to develop and procure a system for inventory
without resorting to schedule stretch-outs and low, uneconomical production
rates. One paper stated that affordability was acknowledged to be the single
greatest problem facing the U.S. Defense community (1). The new DOD
affordability policy has been placed in the new complete revisions to
Department of Defense Directive (DODD) 5000.1, "Major Systems Acquisitions"
and Department of Defense Instruction (DODI) 5000.2, "Major Systems
Acquisition Procedures", dated 19 March 1980. Both publications make it
clear that affordability is principally determined through the Program
Planning and Budget System (PPBS) and provide that affordability begins at
Phase "0", Concept Exploration and will be a key decision factor at each
successive milestone in the Defense Acquisition Review Council (DSARC)
system. The concept calls for reconciliation of the DSARC and PPBS processes
so that the two defense management mechanisms work together, not in isolation
or conflict. A major program within DOD reaches Milestone "O" and enters
the acquisition process upon approval of the Mission Element Need
Statement (MENS). This is the first of four key decision points suggested
by Office of Management and Budget (OMB) Circular A-109, 5 April 1976,
and is the point at which the agency must reconcile its mission needs with
its capabilities, priorities and resources. The affordability policy in
DOD is now an important link between A-109, the DSARC and the PPBS systems.
Concurrent consideration of affordability and force prioritization is
obtained in the PPBS and Milestone "O" decisions.

Another research paper (2) argues that affordability considerations
can, if properly implemented, improve the system acquisition process. This
Paper advances the thesis that proper emphasis on affordability could
stabilize or reverse negative trends that have developed in the system
acquisition process. It holds that, on the average, the total time to
develop a new aircraft to IOC has been increasing at a rate of three months
per year for the past 15 years, while the interval from design contract
award to first flight has remained approximately constant. All that has
been added is costly administrative time. Affordability analyses consisting
of an evaluation of needs in relation to anticipated resources availability
can help determine the most important things on which to concentrate. New
low level efforts seem affordable when first appearing in the R&D budget
but as programs evolve they gain momentum, constituencies, and collectively
add up to more than can be afforded when costed out over the longer term.

1. Baldwin, Truxton R,.
2, Kollmorgen, Rear Admiral Leland S., USN.
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The paper describes how, at the National level, the problem is being dealt
with as a result of the Budget Control Act of 1974 and the issuance of OMB
Circular A-109. The point is developed that since mission area budgeting

has been mandated by Congress, mission area analyses must be linked closely
to the planning, programming, budgeting system (PPBS), It has not been.
Mission area breakdowns form a structure for an affordability analysis which
can be a useful tool in building the annual Program Objective Memorandum
(POM) . Annual POM development provides a check on affordability considerations
at each milestone. The only disconnect that can occur is a dramatic change
in priorities occasioned by changes in the threat, funding constraints, or
perspectives of the principal participants. In the author's view, the most
practical means of simplifying these divergences of opinion is by adopting
the concept of affordability as outlined in his paper and strive to perfect
the technique. Significant savings in the total cost of acquiring weapon
systems can be realized by shortening the lead time necessary to progress
from program initiations to fleet/unit operational introduction. Significant
savings are judged possible by simplifying the process through which it is
determined that a given effort is affordable. The need for additional
research on the acquisition cycle is evident in an analysis of this research
paper.

The objective of the research performed in preparing another paper (3
was to develop a management approach for addressing the affordability problem
in the procurement funding area. It was determined that DSARC's role should
be supportive of the PPBS in affordability determinations because afford-
ability deals principally with the question of how to allocate finite
budget resources to competing programs. An affordability matrix was developed
for use by the services in developing its own 15-year baseline procurement
program.

Still another research paper (4) describes a computer model for
computing optimal distribution of acquisition funds among several systems.
It is offered that one method for making defense systems more affordable is
to purchase the required quantities over a short time period at a higher
production rate. This method requires additional funds early in procurement
to produce savings later in the procurement. When affordability is addressed
on a system-by-system basis, obtaining the additional up~front funds is often
difficult. The paper presents the first iteration in the development of a
computer model to determine optimum allocation of funds among multi-system
procurements. The use of readily available data showed a large potential for
lowering acquisition costs through use of the model, resulting in increasing
overall affordability.

12. Mission Needs.

A research paper on mission analysis (5) suggests that in DoD the
"birth phase" of a program up to Milestone "O" has lengthened significantly

3. Moeller, William G..
4, Schumacher, Lee A,.
5. Sutton, Jerome P..
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during the past two decades, from less than two years prior to 1960 to
nearly five years in the current decade, Observing that it is only four
years since OMB Circular A-109 became effective, this paper states it is

too soon to determine whether the requirement for the Milestone "O" decision
point has or has not lengthened the process. The paper examines the
prescribed activity which precedes that event and concludes that there is a
good possibility that the lengthy decision process (at least in the USAF
where the research was performed) may adversely affect the period. To
counter this, it is offered that the mission analysis function, when properly
implemented by the product division, has a reasonable possibility of
shortening program birth time. Consideration of this paper in a study on
shortening the acquisition cycle should prove fruitful.

A research paper which discusses a top~down approach to the preparation
of a Mission Element Need Statement (MENS) proposes a functional analysis
of the mission statement as a process of defining and quantifying the need
in the MENS (6). For illustrative purposes, the Navy Sea-Based Strategic
Strike Mission is analyzed and a specific need for an improved mission
capability is developed to demonstrate how the top~down methodology is
applied. In the paper the MENS has been developed using the process of
functional analysis of the mission statement, A statement of need has been
prepared in functional terms, not system requirements. It fully supports
the requirements for mission budgeting by detailing how a mission need will
be met with the funding identified in the MENS, Top-down analysis identifies
and scopes needs in the context of an overall mission area.

13. NATO and International Collaboration.

The first of six papers on International Collaboration (7) presents
the "American View" toward the problem of international collaboration on
Foreign Military Sales (FMS) as embedded in the official U.S, Government
policy, in rules and regulations. In particular, the management systems
related to FMS, the function of the Defense Systems Acquisition Review
Council (DSARC), and of the Planning, Programming and Budget System (PPBS)
have been highlighted. The U.S, Government organization for FMS and the
0SD organization for FMS have been outlined including the responsibilities
for the key members of the organizations. The paper can be considered as a
highly condensed primer for the understanding of the program manager’'s
responsibility and problems to be expected in any program relating to foreign
military sales.

The second paper (8) expands the American policy view (as outlined in
the first paper) toward a mutual American-European view by concentrating on
the quantitative background of the arms trade among the NATO partners.
Special attention is given to the trade between the United States, Great
Britain, France, and Germany. The paper stresses the need for many political

6. Garverick, CDR C, Michael, USN; Welsh, William L..
7. Cullin, William H.,
8. Kanter, Herschel,
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compromises by all parties involved, It appears, for example, that all
partners are well aware of the inherent potential of a unified NATO market,
but at the same time, Europe seems to put a major emphasis on the economic
aspects of weapons export to countries outside of NATO. The paper states
the problems of cooperation in factual terms and concludes that progress

toward deepened cooperation will depend to a large degree upon the possibilities

given to the European partners for early participation in the development

of new weapon systems. This is because in the early stages many compromises
can be made and issues connected with the sales of weapons outside of the
Western Alliance be resolved much easier than "after the fact".

The next paper (9) takes off essentially where the previous one closes
and concentrates on the European view towards the arms business. The paper
examines in sufficient detail the apparent dependence of the European defense
industry on arms export in four principal sectors ---—aerospace, shipbuilding,
ground armaments and electronics—-for France, the UK, Germany, Italy,

Belgium and the Netherlands, A comparative statistic of the European defense
industry with the United States and Canada is given. The paper alerts to
the European 'foreign policy reasons" in response to the Third World demands
and in the interest to maintain influence in regions considered vital for
raw materials and energy. It appears as if Europeans would be inclined to
consider the balance of military trade accounts as a very specific issue,
disassociated from their overall balance of trade. This problem seems to
the Europeans immediately related to their fear of "exporting' jobs and
industry. Also in terms of overall workforce, the European defense
industries are much smaller participants than the U.S, industry. They
consider stability of even this small part of the labor market as essential
within their social structure. The paper closes with the information that
presently studies are in progress to collect a more detailed data base on
the interaction between the European defense industry and the other

Furopean industrial structures.

The next paper on International Collaboration (10) reconstitutes the
intellectual bound between the first three papers in a non-statistical
fashion. However, the author in his oral presentation was able to support
his views with ample data of the American and European industrial base--
material taken from one of his studies currently in progress. His premise
is "a key non-military rationale for promoting NATO RSI policy is the belief
that a harmonization of the United States and European defense industrial base
can serve to reduce the cost of developing, designing, and producing weapon
systems". And he continues, "This thesis assumes that the economic behavior
and industrial dynamics of the market for military goods is a mirror image
of that for civilian goods." Later in the paper he explains that his latest
research suggests that this mirror image does not exist across the board, It
became quite apparent that the definition of rationalization might have
quite different connotations for the American and the European viewer. The

9., Gessert, Robert A,.
10. Kaitz, Edward M..
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European defense industry might very well be perfectly rationalized in
cooperation between the European Industry and the European Government-—-—
rationalized for European political and social conditions, Europe might

be satisfied with a small--although inherently inefficient and labor
intensive defense industry as long as this industry is able to satisfy

Europe foreign and internal political goals. It appears that the

European defense industry is a rather controlled, or at least semi-controlled
entity within an otherwise free economy. Hence, the marriage of the American
view and the European view might suggest a contradiction--leading to
potential problems, This author agrees with the previous author (1) on the
need to enhance the military strength of our NATO alliance nor (2) has any
doubt about the need to increase the purchasing power of our defense dollar.
However, he does not take it as a foregone conclusion that these two
objectives can be joined by attempting to harmonize two disparate economic
structures which have both evolved (in Europe and the USA) in response to
perceived national interests which, in and of themselves, are disparate.

The next paper (11) explores the international methods of intellectual
property (IP) transfer, new strategies to foster this transfer, the roles of
the industrial and DOD project managers, and emerging initiatives and recom-
mended directions. He states in particular that the laws of our European
allies in NATO covering rights in inventions, data rights and software are
substantially different from those in the United States. He suggested that
one way to solve all those problems might be the teaming of American and
European companies with advantages to both. The driving force for U.S.
industry will be to penetrate new markets in NATO. This arrangement would
likely result in a competitive advantage for the contractor for U.s.
procurements where NATO standardization and interoperability are an issue.
It would also allow the U.S. firm to operate overseas on its own terms,
rather than the terms dictated by the Memorandum of Understanding (MOU)
created by the U.S. Government. As our European allies develop their own
defense industries, the "teaming" mode can he &xpected to be the preferred

manner for penetrating the European defense market.

The final paper on International Collaboration (12) identifies the
factors which may affect the negotiation process when dealing with foreign
firms and foreign government officials. Some cultural differences which
might influence negotiations are reviewed. The research included personal
interviews with US Negotiators from both the public and private sectors who
have had extensive experience in negotiating with the German, Dutch, French
and British. The author devotes separate sections on negotiations with
firms from each country,

Many problems of international collaboration need penetrating research
especially in regard to the comparative analysis of industrial structures
within the NATO partners and the comparative analysis of legal structures

11. Fargher, John S. W., Jr..
12, Allen, LCDR Daniel W., Jr., SC, USN.
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and institutions, Since, it appears that International Collaboration will
play a major role in future system developments, alternative methods and
structures must be considered. For example, the differences in National
Objectives, as well as, how these objectives are filled, is not understood
by the U.S, Project Offices. A possible alternative would be a Special
Office to carry out these functions for all Program Managers. Only mutual
understanding can lead to mutual cooperation,
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B, BUSINESS ENVIRONMENT

14.  Legal/Regulatory/Policy Influence,

The landmark Supreme Court decisions, Bakke and Weber were researched
to assess their impact on the present status of Affirmative Action Programs
and the implications they present for the 1980's (13). Key questions
included the viability of voluntary affirmative action plans, the role of
the Equal Employment Opportunity Commission (EEOC) and the Office of
Federal Contract Compliance Programs (OFCCP) in the process and the likeli~-
hood of the extension of the concepts to other minority groups. One half
of the nation's industries are covered by Executive Order 11246, including
some 175,000 companies and 41 million employees, The non-compliance
sanctions of cancellation, termination, or suspension of Government
contracts, and even disbarment, can be far reaching and seriously impact
the acquisition community. The actions against Uniroyal Tire, St. Regis
Paper and, most recently, Firestone Tire have demonstrated that. The impact
and directions of these decisions must be clearly understood by Federal,
private sector employers in order to prevent delays, pre-award complications,
avoidable litigation, and misunderstandings which will clearly affect their
ability to provide the goods and services contracted. The Affirmative
Action Program has been one of the most controversial of the socio-economic
programs imposed on the contracting process.

Another research paper (14) concentrates mainly on just one aspect
of the new Amendments to the Small Business Act of 1978, P.L. 95-507.
Implementation of the new provisions of that law has seriously impacted
the acquisition community since its enactment in October 1978. Section
211 of the law provides that the low bidder or offeror on all Federal
contracts of more than $1,000,000 for construction contracts, and $500,000
for all other contracts, must submit a subcontracting plan prior to award.
The plan is to include percentage goals for the utilization of small
business concerns and small business concerns owned and controlled by
socially and economically disadvantaged individuals. The authors see this
provision very favorably and even recommend lowering the threshold dollar
amounts. The major portion of the paper deals with what they consider to
be a major problem area in the small and small disadvantaged contracting
sphere - that of a need for more technical and management assistance to
small business by the private sector, They believe that P.L, 95-507 will
promote the long-term viability of small and disadvantaged business concerns
through the more active participation of private enterprise. A case of a
major computer company establishing "Business and Technology Centers"
designed to give small business, at a fraction of normal cost, many of
the same resources available to larger companies is cited. The computer company
recognized that the true innovaters in any business are small technically
oriented entrepreneurs who have more creativity than money. The authors
express the hope that their paper dispels some of the myths that have been

13. Colachio, Jeanne M..
14, Patterson, Justin P.4 Woods, Alton.
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developed as a result of the misunderstanding of what P,L. 95-507 was
enacted to do. More than just a means to funnel Government dollars to
small and small disadvantaged business, the Act serves a more acute
problem of small Businesses, that of providing the technical and management
know-how that will equip them to become viable enterprises capable of
competing in the open market for not only a fair share of Government
contracts, but also a share of business generated in the private sector.
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C. COST AND ECONOMIC ANALYSIS

15. Cost Estimating,

A comprehensive research paper (15) includes a survey of several
research studies and reports which focus on cost, cost estimation, and
cost analysis as they apply to Government and industry in their interface
as buyers and sellers. The paper analyzes the term "cost" in the context
of both historical costs and future costs based on the two primary uses
of cost by accountants and economists. A table of cost modifiers
demonstrates that the most significant aspect of cost is the problem of
cost definition and that the combinations of cost modifiers are almost
endless. A taxonomy of cost terms is constructed using basic concepts
from logic and mathematics. From the research conducted a generalized
definition of cost was formulated which specifically ties meaning to the
frame of reference and provides a foundation for an examination of the
process of cost estimation. Cost estimation techniques are defined and
described--specifically in relationship to the phases of weapon system
acquisition and the contracting process. This research paper goes on to
relate and differentiate between the functions of cost analysis and price
analysis. Some past studies to improve pricing and costing techniques are
referenced. This research paper concludes that "cost" is a multi-faceted
term which can have different meanings based on specific context. In
dealing with cost as a variable, the initial concern is a definitial one.
All parties to that situation must agree on a specific meaning for "cost"
based on a stipulated frame of reference. 'Cost estimation’” is more art
than science. However, several techniques such as the expert opinion,
analogy, statistical and industrial engineering approaches have their
advantages. In the context of the weapon systems acquisition process, the
statistical approach is useful in the conceptual and validation phases,
whereas the industrial engineering approach is more suited to the full~
scale development and production phases. "Cost analysis' is an evaluation
of the cost estimates developed during the different phases and the approach
used for developing the estimate must be considered. There is a need for
research in the cost analysis area to determine the efficiency and
effectiveness of the process. The relationships between cost, cost
estimation, and cost estimation is an interdependent one. 1In the final
analysis, cost analysis is a process of reconciling cost differences and
developing an estimate of expected cost which has been derived using rigorous
technical methodologies, tempered by judgement, and clearly understood by
the parties involved. It further concludes that there is a need for
research in the cost analysis area to determine the efficiency and effective~
ness of the process including techniques and procedures.

Another paper (16) examines an engineers view of parametric cost
estimation and the potential of parametric modeling of costs as he perceives
it. Several technical problem areas in cost estimation analysis which
require study are setforth. One area of technical analysis need is the

15. Martin, Colonel Martin D.; Glover, Captain William L,,
16. Daschbach, James M.
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measure of effect on manufacturing complexities for the company with
increasing numbers of numerically controlled machine tools and CAD/CAM
equipment, A second is the inclusion of the multi~product line effects on
the cost and schedule estimates. Still another is the consideration of all
parameters as qualitatively equal which may induce "error" into calculations.
Finally, the author observes that cost parametric modeling does not have a
means yet of measuring the influence of management expertise or training on
the cost estimate. The paper concludes that parametric models appear to be
one answer to better cost and schedule analyses but a lot of work still
needs to be done in firming up the present known concepts and setting
useable standards. In addition, there are several areas of further research
work that will make parametric models a key decision-makers tool.

Another research paper (17) hypothecates that recent theoretical and
empirical work in the areas of learning curves, production rate and cost
estimation of airframes has seemed to yield contradictory conclusions.
Empirical studies of airframe programs in the last five years have documented
cases where increases in production rate have been associated with increases,
decreases, and no change in the unit cost of production., The paper reports
on the first stage of a research effort designed to synthesize the existing
theoretical and empirical work that relates production rate and learning
curves. The model developed in this research paper is a modification of
a previous model, developed by this researcher, to include previous production
experience and yearly production targets, This permits a production program
to be modeled as a series of discrete tasks connected by experience. The
impact of an exogenous increase or decrease in deliveries can be modeled,
as well as the impact of stretching a lot out over a longer period of time.
The paper also includes plans for estimating the cost function and
illustrates ‘its use in program management, The model permits the analyst
to specify certain policy constraints and trace their implications on
program costs. The model is seen to contain an explanation of the fact that
sometimes production rate has been positively and sometimes negatively
correlated with program costs. However, in the opinion of the researcher,
more work needs to be accomplished to verify this hypothesis. 1In particular
a careful job of estimating the cost function for several airframe programs
needs to be done, This requires attention to the kinds of policy constraints
in force at various times during the program. Much of the required data is
still available and is referenced in the research paper., Interviews with
contractors may also be required, The data sets need to be consolidated
and transformed to provide consistent observations, The parameters of the
model can be estimated for each airframe program, Finally, the estimated
model can be programmed and used to provide timely, documented answers to
questions about the cost impact of alternative policies.

Another research paper (18) presents a generalized approach to the
improvement curve, It documents the premises that the traditional "learning

17, Womer, Norman K..
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curve' concept is only a '"baseline" on which several complex irregularities
interact. The main irregularities are;: startup, rate changes, task changes,
interruption and phaseout. Under certain conditions, any one of them can
generate an increase of up to fifty percent in unit cost above the stable
baseline. The author proposes a list of sixteen causal factors indicating

the major irregularities each one affects as well as their interrelationships,
His approach is to develop a general purpose computer program which estimates
the labor hours for each major event or irregularity, using the sixteen causal
factors. The program is being designed as an easy-to-use interactive
procedure for contractors, procurement analysts and others directly associated
with planning, estimating and evaluation of major acquisition programs. (Note:
the author is now deceased).

A computerized life cycle cost model (TREAD) which has been developed
for estimating the life cycle cost of advanced technology armored combat
vehicle concepts as well as current inventory tanks, is described in another
paper (19). The research was hampered by a lack of data for many subsystem
cost categories for reasons that are explained in the paper, For a substantial
fraction of the cost categories, where historical data were sparse or non-
existent, or advanced technology components were involved, Cost Estimating
Relationships (CERs) were synthesized based on appropriate analogs and
engineering judgement, aided by advice from Government and contractor experts.
The authors warn that the predictive capability of any cost model should be
viewed cautiously because there are large variables that affect the actual
cost of a system that are unrelated to vehicle or program characteristics,
Some of these possible variables are specified in the paper, The TREAD
model cannot claim to predict absolute costs with great accuracy, but it can
produce good relative cost estimates between competing systems, The output
format is flexible and can provide cost estimates for a total force,
battalion, or a single tank either for life or per year, Cost estimates have
been compared with estimates from other sources for validation. The model is
being continually updated and is in use on the Armored Combat Vehicle
Technology (ACVT) program,

19. Fredericksen, Donald N.; Kornhauser, Bernard,
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D. BUSINESS/PROCUREMENT STRATEGY

16. Federal Buying and Organizational Buying,

A paper by an industry expert (20) reviews lessons to be learned
from the commercial world by Government acquisition managers. The author
points out that these techniques have withstood the test of time and have
proven their value in the demanding environment of the commercial market—
place. Points developed in the paper are: (1) find a good supplier and
stick with him; (2) help the supplier make a good profit; (3) give him a
free hand to manage his project; (4) give him a general requirement and
let him make the detailed specification; (5) concentrate on cost reductions,
not profit rates; (6) abandon the Invitation for Bid (IFB) syndrome of
advertised procurement; (7) stop worrying about control of IR&D and B&P;
(8) eliminate or reduce the termination for convenience clause; (9) use
more innovative procurement techniques; (10) give contractors greater
ownership in technical developmwents; (11) eliminate "pbest and final" offers;
and, (12) reduce the usage of multiple incentive contracts. The author
recognizes that when the Federal Government enters the procurement arena,
Congress, the President and DOD and other Federal agencies have placed
constraints on acquisition managers. He has written a provocative paper
as if these constraints did not exist to highlight what needs changing
from a purely commercial viewpoint. (NOTE: The Proposal for a Uniform
Procurement System (UPS) being submitted to the Congress by the
Administrator of the Office of Federal Procurement Policy (OFPP) in
compliance with Public Law 96-83 will, no doubt, eliminate some of the
constraints which inhibit following good commercial practices.)

A research paper by a university professor (21) reviews industrial
purchasing techniques which would improve Govermment purchasing efficiency.
The author prefaces his paper with the similarities and differences and
attempts to show that the differences are more matters of degree than of
kind, more trapping than substance. The differences which account for
most obvious inefficiencies are: (1) budgeting; (2) life cycle costing;

(3) price security; (4) freedom in source selection; (5) exerting leverage
on suppliers; (6) lead time control. These areas are all discussed in the
context of organizational relationships. The author cites Senate Bill 5,
sponsored by Senator Lawton Chiles (D-Fla), although not impressive in
terms of its volume, as reflecting policies and practices which have been
demonstrated as being effective in the private sector. He sees the present
era when the high cost of Govermment is under scrutiny as the time for
needed change. (NOTE: The Uniform Procurement System (UPS) referenced in
the previous paragraph will address the areas of §,5 to which this author
refers in a more comprehensive manner).

Another research paper (22) covers the role of Marketing Communications
in both the organizational (i.e. industrial) and the federal procurement
process. The paper, authored by a professor of marketing, is conceptual in
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nature based upon a review of prior research and literature, as well as
the author's experience as a consultant to industrial firms. He observes
that: (1) there are many parallels between organizational and federal
buying with respect to the availability and use of marketing communications;
(2) a body of knowledge has deyeloped and is expanding on the subject which
could prove useful to researchers and policy makers in federal procurement;
(3) there is a strong movement in federal procurement policy (e,g. OMB
Circular A-109) to increase the information flow between government buyers
and suppliers, particularly at the front end of major systems procurement
programs; and (4) there are some important differences regarding the
access to marketing communications, especially in the later stages of the
government buying process, when federal policy creates a constrained
communications environment that could result in less satisfactory purchase
performance. Examples of the latter are: (1) rejection of attractive bids
or proposals on procedural/technical grounds, or (2) less competition as

a result of fewer bidders, created by (a) complex procedures and paperwork,
(b) exposure of bids to competitive/public scounting, (c) inability of
small companies to manage the entire order, (d) inability to get modification
of technical points, or (e) inability to interact directly with the
prospective user, The author suggests three areas where possible research
would appear to be productive: (1) To study in detail the information
sources used by federal buyers in both routine purchases and new buys to
determine more sharply the similarities and differences to organizational
buying, Research procedures and methodologies similar to those employed
in organizational buying would be employed to facilitate comparison. (2)
Comparative buying study between Government and industry on a number of
commodities purchased by both. (NOTE: Some studies of this type have been
conducted by the Defense Logistics Agency). (3) Undertake a buying
experiment in which certain commodities would be acquired under modified
(more flexible with regard to information sources) purchase procedures.
Comparisons of buying performance would be made with other regions/
departments following current procedures.

A research paper by a professor of management (23) conceptualizes the
acquisition process of organizations by a presentation of the
various "schools of thought" concerning conceptual models of the acquisition
process of organizations, The author develops a managerial perspective of
the models from the viewpoint of both the marketeer and the acquisition
practitioner. He presents the emerging strategic management approach to
the acquisition process, with emphasis upon strategic management of
resource market relationships which have implications for acquisition
managers, The five "schools of thought" are presented through three main
organizational perspectives brought in by operational settings: (1) the
materials management perspective of practicing buyers in commercial
organizations; (2) the organizational buying behavior perspective of
practicing marketing managers; and (3) the acquisition management perspective
developed by the Federal Government.

23, Schill, Dr. Ronald L,.
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The author develops a conclusion that Government and commercial organizations
face the following needs in the 1980s as a result of the emerging trends in
acqusition managementj

—— Improved conceptual/strategy skills and capabilities of
acquisition managers, including better capabilities at
industrial marketing analysis and other conceptual tools to
view their resource markets,

—— Improved educational opportunities for mid-career and high
level managers who will fill top acquisition management
functions.

—— Research aimed at determining the level and content of
effective and ineffective management actions of the
acquisition function, specific needs for improvement, and
a better understanding of resource markets as industries,

—— Increased research at modeling strategic aspects of the
acquisition function and formulation of research hypotheses.

The author invites persons who are interested in a broader, more detailed,
conceptual example of modelling issues than are presented in his paper, to
consult his references and to get further reference material from him.

A research paper by an Army procurement researcher (24) analyzes the
significant similarities and differences between Federal and other
organizational buying. The paper points out constraints peculiar to
Federal buying is a special case of organizational buying, constrained to
a certain set of techniques, and that much of the organizational buying
literature and practices can be useful for the Federal buyer, The one
constraint that appears to be dominant and is the basis for most of the
differences is that of legal requirement. The Federal buyer is using
everybody's money and is buying things in the name of everybody. This
requires that every action be just, equitable, visible and answerable to
every citizen. These requirements constrain every Government buyer. The
organizational buyer is using private sector money, buying for the firm
and limited in technique only by his boss, the Uniform Commercial Code,
and anti-trust law. Today's Federal programs to 'buy commercial®,
"contract out", and use non-restrictive specifications are cited as
compelling recognition of the closing gap between Federal and other
organizational buying. The author concludes that both groups must take
advantage of the cumulative knowledge of the other and exchange research
findings. More research in organizational buying is recommended.

(24) williams, Robert F,,
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A research paper authored jointly by an industrial acquisition
researcher and the Govermment project manager (25) reports on a study of
Air Force acquisition of commercial derivative aircraft, contract logistics
support for those aircraft, and the acquisition of a major item of support
equipment, To achieve maximum henefits of Federal and DOD policy in
Acquisition and Distribution of Commercial Products (ADCoP), the need is
to get Government contracting requirements and procedures in harmony with
marketplace practices in buying commercial products, This research was
conducted to determine which provisions and requirements imposed in Air
Force acquisition and logistics support contracts for typical major
commercial systems and products, not imposed in typical commercial sales
contracts, have a cost and schedule impact and, where possible, the extent
of the impact, Analyses were made to ascertain the necessity for these
provisions and requirements and to develop recommendations concerning
their use in future Government contracts to buy commercially developed
products. As a result of the research it was determined that one of the
biggest drawbacks to the Government acquisition of commercial aircraft,
aircraft modifications and contract support is the practice of including
a large number of general provisions in the solicitations and subsequent
contracts, Where they are required to be included in subcontracts for
commercially produced items, flow down is exceptionally difficult because
of questionable applicability, The research report contains recommendations
for changes in the Defense Acquisition Regulations (DAR) and in the new
material being developed for the Federal Acquisition Regulation (FAR) to
correct these deficiencies, Additional recommendations include using
commercial standards and practices where the cost of modifications
represents less than 35 percent of the price of the basic product, and
the elimination of other unnecessary documentation of practices in any
event,

17. Procurement Methodology.

A research paper by a professor of business administration (26)
reports on recent research conducted concerning the process and criteria
used in selecting contract types for major acquisitions, The principal
technique employed in the research was unstructured personal interviews
during which the interviewer suggested particular topics. Data was
collected independently from nine different Government or contractor
organizations, against a common set of instructions which included eighteen
contract types. From the interviews conducted, the researcher proposes
seventeen criteria pertinent to contract type decisions. The criteria
selected are: (1) Current State of the Art; (2) Current Stability of the
Technology; (3) Nature of the Contract Specifications; (4) Program
Objectives; (5) Program Importance; (6) Program Stage; (7) Duration;

(8) Motivational Factors; (9) Past Performance of Contractor; (10) Legal
Constraints; (11) Production Potential; (12) Contract Management

(25) Ostrowski, George S.; Lockwood, Major Lyle W.,
(26) Sherman, Stanley N,,
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Complexity; (13) Independence of Action During Performance; (14) Administrative
Costs; (15) Use of Government Furnished Property; (16) Ayailability of Cost
and Pricing Data; and (17) Accounting System,

A research paper on the underlying theory behind incentive contracting,
authored by a professor and a former Govermment acquisition researcher (27),
suggests the application of motivational factors other than profit. The
paper reviews the economic and management literature to determine the
relationship between the profit maximization orientation of firms, other
motivational factors and the incentive contract. The authors conclude
that since profit is not the only theoretically correct objective of a firm,
it is important that Govermment attempt to “"top other goals" in the
acquisition process, Other motivational factors are suggested, It is also
offered that as the Government attempts to meet these non-profit goals, the
overall costs of the contract might be lowered since profit is not
exclusively relied on to motivate the contractor, The authors suggest a
more balanced approach to Defense Acquisition Regulation (DAR) profit policy.

A research paper on Award Fee contracting applications in the Air
Force Systems Command (AFSC) describes a 15 case study (28). Interviews
were conducted with both Government and contractor personnel. From these
reviews, empirical descriptions of patterns of award fee were generated
and analyzed. Seven issues are recommended for either or both policy review
and research. The author also identifies three major defects which need
to be remedied and recommends training to orient or re-orient award fee
contracting policy to emphasize simplicity, subjectivity and flexibility.
The first major defect is that award fee evaluation plans too often are too
elaborate. "Simplicity" rules of thumb are routinely violated by
excessively large numbers of evaluation factors and complex
methods which even their users frequently cannot understand. The second
defect is related to the first. The author finds that award fee planning
and administration typically suffers from "objectivist" biases which
subvert the award fee as a means of effecting subjective evaluations of
contractor performance, They tend also to decrease the ability of Government
managers to control the programs for which they are responsible. The third
major defect is "pureacratization". The danger of this or standardization
is that it inhibits flexibility and discretion in enyironments (like R&D)
where flexibility and discretion are essential to effective management,
The author emphasizes the need for training to correct these defects
rather than further development of award fee contracting manuals. The
training is needed in basic concepts and strategic objectives and,
especially, the facilitative functions of award fee for program management.

The results of a study of the "]eader/follower" concept in acquisition
(29) include identification of nine factors which affect the use of leader/
follower and a decision model. The model is a sequential decision model

(27) DeMong, Richard F., D.B.A,; Strayer, Daniel E.Ph.D.
(28) Hunt, Raymond G..
(29) Thompson, Charles W. N,; Rubenstein, Albert H.,
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presenting the initial decision of “whether or not to use! in a series of

steps keyed to critical factors, followed by the second decision of "how

to use it", Basic to the leader/follower concept ig a decision to "second
source", usually for one of two objectiyes: to achieve cost containment or

cost savings through completing part or all of a large, extended production

run; to achieve assurance of supply, either to meet a delivery schedule

beyond the capacity of a single supplier, or to assure continued supply

over an extended period, The decision to use leader/follower appears where

it is both feasible and necessary to provide extraordinary manufacturing agsigtance
and know-how to the second source from the developer/producer,

Research conducted to find an optimum contract for use in the
acquisition of follow ships for the Navy (30) proposes a new approach
using a combination of a Fixed-Price-Incentive (FPI) and a Cost-Plus—
Award-Fee (CPAF) in a FPI/AF type contract to motivate a contractor in a
follow ship setting. The basic structure of the contract is fixed price
incentive with incentive features for cost only, However, interwoven into
the contract are award fee features which encourage the contractor to
provide superior technical, schedule, management and cost performance,
The research paper gives specific examples of technical performance,
schedule performance, and management performance factors which would be
measured and judged. Cost factors which are to be monitored include
basic cost performance and early cost problem identification and correction,
Although a conceptual model, the paper describes the benefits of a Fixed-
Price-Incentive/Award Fee (FPI/AF) contract for a follow ship with convincing
rationale on the application to real world situations, Other applications
and variants of a FPI/AF contract are included in a separate part of the
research paper. The author recommends that graduate students and other
procurement researchers look in detail at such applications and variants
ds a necessary step in broadening the state-of-the-art in contracting for
important weapon systems of the future. Comment: The time required to
test these kinds of research models is quite long. Testing the total model
would require a piece-meal approach.

A research paper on second sourcing in major system acquisitions (31)
discusses five methods which can be used to provide two or more sources
for production of a weapon system. One of these ig leader/follower, The
others presented, which are not to be considered as being all inclusive, are:
form-fit-function, technical data package, direct licensing and contractor
teams, The major objectives of the research were to (1) delineate the
potential reasons for second sourcing; (2) develop a description of the
methods available for generating a second source; (3) identify the factors
involved in evaluating the feasibility of second sourcing a given
acquisition; and (4) formulate a model to assist the Program Manager in
selecting the most appropriate second sourcing methodology, The Second
Sourcing Method Selection Model (SSMSM) developed uses 14 decision variables
and a simple three point system to denote whether a given one of the five
methods is particularly strong, neutral or weak,

(30) Meiners, Dr. Arthur c,, Jr..
(31) Parry, LCDR D, S., SC, USN; Sellers, LCDR B. R., SC, USN,
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The major steps in a cost comparison study and "contracting out" for
goods and services are detailed in a research paper (32) authored by the
Govermment personnel involved in the utilization of commercial resources
to manage and gperate the Standard Base Supply System (SBSS) at Patrick
Air Force Base, Florida. The research paper references a document which
supports the paper, “Major Steps in a Cost Comparison Study - Contracting
Out for Services at Patrick AFB, Florida". That 500 page report which
details the 42 major steps involved in this case is available to qualified
Government personnel and to researchers on this subject, through the
Air Force Business Research Management Center, In addition to complying
with OMB Circular A~76, compliance with Air Force Manual 26-1 is
documented. The research paper lists the major difficulties encountered
which dealt mainly with relocation of personnel and contending with the
socio-economic controversy. The "lessons learned" included: (1) Establish
a highly qualified individual/functional staff to implement the contracting
out study. (2) Obtain firm commitments from displaced Government employees
as to whether they will or will not accept employment with the winning
contractor. (3) More detailed criteria should be provided in AFM 26-1
in order to more efficiently perform a Cost Comparison Study. (4) Allow
adequate time and recognize costs for contractor phase-in. The authors
recommend additional research and detail how it should be performed.

The end result of the study would be model contracts and statements of
work for the different "types'" of activities.

A research paper reviews the changes in defense spending as a
percentage of the Gross National Product (GNP) and analyzes its impact on
both defense programs and on the decline in the number of contractors
willing to undertake major military programs (33). A study of the Aircraft
Landing Gear industry is used to illustrate the effects of declining
requirements and intense competition. Only three contractors are currently
producing the product. Also, as resources have become more scarce and
military requirements more complex, prices and manufacturing leadtimes have
grown at an astounding rate. The author cites the potential advantages of
multiple-year contracting to both the Government and the contractor. How-
ever, he recommends the lifting of the present $5 million cancellation
ceiling to an amount more reflective of the present burden being assumed
by the contractor. In today's environment, most prospective contractors
realize that such a low ceiling will cover only a very small portion of the
sunken costs initially required to begin production. The cancellation
ceiling, in effect, is forcing contractors to "buy~in" during the early
production period. The threat of cutbacks or even complete cancellation
is ever present. This situation has had an adverse impact on production
leadtimes. Projects must be either dropped completely or the acquisition
cycle is lengthened making the final product more expensive, Lifting the
cancellation ceiling should foster more realistic program planning and
budgeting,

(32) Guy, M, Kathy; Overall, Colonel Douglas, USAF,
(33) Briggs, R. L..
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Another paper presents the findings of research conducted on the
quantity, causes and impacts of wasteful year-end spending in the largest
civil agency (34). To preclude the annual recurrence of this negative
influence on effective management of acquisition, a model of advance
procurement planning paralleling budget priorities in anticipation of
various funding leyel has bBeen developed and is presented. The model
demonstrates procurement planning as a logical outgrowth of a proper
budget formulation process, The major departure from previous attempts
in this agency to control year-end spending is that it places the
accountability for management and long range planning of program require-
ments with agency heads and project officers who are involved in the front
end of the acquisition process rather than with contracts personnel who
have little control over the timing of project identification and definition,
If the system is implemented effectively, it offers great potential for
savings by scheduling adequate time in the acquisition process to accurately
define Government requirements, obtain competition, prepare thoroughly
for negotiations and issue clear and enforceable contract terms. The
model should be adaptable to other agencies,

18. Contract Pricing.

A comprehensive paper on DOD Profit Policy (35) traces the evolution
of that policy, with emphasis on recent changes published in Defense
Acquisition Circular (DAC) 76-23, 26 February 1980; reviews empirical data
on negotiated profit rates and contractor facilities capital investment;
and identifies some remaining policy issues. The policy issues under active
consideration by DOD include:

-~ Appropriate revisions to the productivity reward profit
factor. This factor has not been used to the extent
originally envisioned, DOD is seeking ways to simplify
the criteria for its use. The problem with productivity
is similar to the problem which existed with capital
investment ten years ago--there is no generally accepted
definition and means of measurement,

-~ The profit factor for independent development needs to be
clarified. There is confusion of this factor with IR&D,
when its intent is to provide additional profit when
acquiring items that were independently developed,

-- Actions need to be taken to minimize the inertia in-the
system with respect to profit policies, Contract changes
and modifications adding new work and ceiling priced options
subsequently negotiated at the same profit level as the
basic contract will blunt the thrust of recent profit policy
changes unless the current policy is made applicable to these
types of contractual actions.

(34) Cavanagh, James; Tychan, Terrence,
(35) Jacobs, Grady L,
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Current economic conditions are such that there is reasonable doubt as to
whether the return provided on facilities capital investment is adequate

to motivate additional contractor investment. From discussion not a part
of this research paper but related to it has been the suggestion that
further research is needed relating to the cost of money environment,
suggesting an examination of possible changes to progress payments and/or
adjusted profit level considerations. Interest rates now far exceed normal
profit levels. Prior years" profits were twice interest rates; now they
are almost one-half.

An on-going research paper on the effectiveness of profit negotiations
in the promotion of contractor efficiency (36) advances the premise that
the Defense Acquisition Regulation (DAR) requires that profit dollars
should be negotiated in such manner as to drive a firm to efficient as well
as effective performance and that effective performance is not necessarily
efficient performance. "Should Cost" analyses have given evidence of in-
efficiencies. The paper further contends that major non-competitive
production acquisitions have three salient characteristics which encourage
inefficiency. First, the acquisition is conducted in a monopolistic
situation. Second, the buyer cannot act as amonopsonist because of the
relative inelastic demand. And, third, the negotiated profit ranges are
narrow and relatively fixed from one acquisition to another for the same
item. The study will analyze negotiated profit rate data on non-competitive
acquisition for FY 75 through FY 79 to determine if, in fact, there is a
predetermined narrow profit range. The analysis will attempt to discern
any impact the implementation of profit policy may have on a contractor's
efficiency. It is anticipated by the author that the analysis will lead
to recommended policies that would encourage performance efficiencies.

A research paper on Economic Price Adjustment provisions 37
advances the theory that continued use of escalation provisions without
careful consideration does not encourage contractors to apply efficient
and effective management tools to minimize the effects of inflation. The
researchers showed that it is possible to estimate inflationary price
increases with some degree of certainty, and that the use of economic
price adjustment clauses should be limited with more reliance being placed
on forward pricing techniques.

A research paper on the estimation and analysis of Navy shipbuilding
program disruption costs (38) reports a test of the feasibility of
statistical methods for fully pricing shipbuilding change manhours. It
was illustrated that the dynamic nature of the acquisition process calls
for the development of innovative pricing techniques to meet the changing
conditions. In the opinion of the researchers, these statistical methods
could be applied with even more precision and confidence using data
gathering systems designed explicitly for estimating change costs. They
believe this methodology holds considerable promise for fully pricing
changes in future shipbuilding.

(36) Nick, Robert W.
(37) Herington, David L.; Kalal, Gerald W.,
(38) Hammon, Captain Colinj Graham, Dr. David R.,
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19. Competition.

A research paper on the enhancement of competitions in the
Department of Defense (39) reports on a comprehensive study of DOD's
acquisition/purchasing/contracting regulations policies, and procedures
to provide recommendations for increased price competition. . In addition
to random sampling of data in all of the services and interviewing the
buyers and contracting officers involved, methods of motivating Government
personnel and of eliminating any real or perceived impediments to price
competition were sought. Although the research was on-going at the time
the paper was prepared, it includes some of the recommendations made to DOD.

Another research paper on competition in the Department of Defense
(40) examines the circumstances which structure the environment for DOD
acquisition. The concept of competition, market structure, contract
placement methodologies, the competitive environment, and current research
results as they impact on competitive conditions are reviewed and analyzed.
The paper concludes that competition does seem desireable in terms of
reduced cost for goods and services but there does not seem to he any single
technique that will insure competitive buys. Research results indicate
that the basic mechanisms exist for the injection of competition into the
acquisition process; the key seems to be reliance on the competitive market
and the application of judgement to the areas of acquisition planning and
control to insure that the system works in the most beneficial way possible.

A research paper on the evaluation of competitive alternatives for
weapon system production (41) describes a model which applies to the multi-
period production of systems for which high costs of introducing and
sustaining competition offset the effect of the competitive forces. The
model includes the effects of learning, capacity constraints, and costs of
layaway, reactivation, start-up, direct production, etc. The strategies
available include sole-source, full competition or limited competition.

The author recommends additional research to better define and quantify

the mechanism by which competition exerts its influence on weapon system
costs. He recommends that future work focus on this empirical documentation
of the effect of competition.

A methodology for forecasting savings from repetitive competition
with multiple (split) awards is presented in another research paper (42),
The study addresses the condition in the acquisition cycle when program
managers and contracting officers must decide whether or not to compete the
remaining quantities of a weapon system. There can be substantial one-
time costs to introduce competition, and there can also be savings in unit
price. The study considers the possibility of multiple (or split) awards,
and also considers repeated competitions for the same item. A sample of
22 ammunition acquisitions was selected for analysis. 1In this sample,

(39) Unruh, Daniel D..

(40) Martin, Colonel Martin D.; Golden, Major Robert F..
(41) Smith, Charles H..

(42) Brannan, Richard C..
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the competitive savings achieved in later acquisitions is approximately

the same as the savings achieved in the first few acquisitions for the

same item, a finding that the author believes should be verified in future
studies. A useful rule of thumb developed is that competition with split
awards reduces the unit price of ammunition items by an estimated 7

percent. The term "ammunition" includes bombs, fuzes, projectiles,
cartridge cases, warheads and other items. This 7 percent figure can be
used in a tradeoff analysis to determine the economic effects of introducing
competition, which in some cases can require large one-time costs.

Another research paper describes a procurement strategy for achieving
effective competition while preserving an industrial mobilization base (43).
The papér is based on an actual case where only two companies were qualified
to produce a sophisticated night vision system. One company had been the
development contractor and had had production contracts. The second
company was the alternate source established to provide competition and an
industrial mobilizations base. Before the solicitation was issued, a
mathematical equation was devised that could be used to determine the proper
split of the quantities based on the difference between their proposed
prices. A conclusion of the research was that the simple technique of
splitting a procurement quantity between two or more producers based on
a fixed ratio (e.g. 60 percent vs 40 percent) is often ineffective and
inequitable. However, by developing a functional relationship between
the proposed prices and the split of the total procurement quantity,
effective competition can be introduced in a controlled manner. Management
can then strike an optimal balance between the benefits to be derived
from competition and the benefits to be derived from an industrial
mobilization base,

A paper on predicting the costs and benefits of competitive production
sources (44) presents the results of an acquisition study performed to
develop a methodology for predicting the net savings in production costs
due to competitive, dual source production of the cruise missile, as
opposed to sole-source production. The paper details the theoretical
concepts underlying the methodology, discusses the data base which was
used for estimating the parameters in the model, and presents illustrative
results. The authors conclude that although numerous studies have
attempted to estimate the impact of competition on weapon system
production costs, the results have not been completely reliable.
Additionally, the distinction between evaluating the past impact of
competition and predicting its impact on future programs was not properly
drawn. 1In this case, the authors have constructed a theoretical model
which could be used predictively, However, the data were not available
except in one previous study so it was necessary to draw conclusions from
an inadequate data base. However, since the model was constructed to
perform sensitivity analyses, production cost estimates can be obtained
for a variety of assumptions, and confidence limits can be established.

(43) Solinsky, Kenneth S..
(44) Drinnon, J. W.; Gansler, J. S..
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E. PROGRAM/CONTRACT MANAGEMENT

20. Program Management,

A research paper on Joint Service Acquisition Programs (45) based
on the Guide for the Management of Joint Service Programs, prepared under
the sponsorship of the Joint Logistics Commanders, addresses the lessons
learned uncovered by this research on joint service programs and how joint
programs differ from single-service programs. The objective of this
study was to identify and analyze the most common joint service acquisition
problems. The approach consisted of a literature survey and personal
interviews with sixty-seven joint service program managers and their
program staffs, as well as, service and OSD staff members involved in
joint program acquisition policy formation. The paper includes conclusions
and recommendations important to the success of a joint program. Paramount
among these is that nothing is more important to the success of a joint
program than interservice agreement on requirements or funds. The agreements
may need to be consumated at the service headquarters level since it is
here requirements are validated and funding priorities established. Methods
and structures to resolve service conflicts over requirements and priorities
are needed. Another important point made is that Logistics Support
Analysis (LSA) deserves the highest visibility within the joint program
office to tie together the elements of the integrated support to a common
data base. The Standard Integrated Support Management System (SISMS) must
be instituted as early in the program as possible, Finally, and most
importantly, micro-management must be avoided, The need to resolve
requirements and funding issues at the service headquarters and 0SD levels
can quickly and even inadvertently lead to incursions into the program
manager's domain. These must be avoided if program management integrity
is to be preserved.

One research paper presents a theoretical description of an extremely
simplified example of the acquisition of a new ASW system (46). Using
this simplified example, the paper outlines how implications and conclusions
may be drawn from a quantitative theoretical model that can be helpful to
the acquisition manager in formulating acquisition strategy in the real
world. In summary, the paper suggests that the development of an
acquisition strategy early in the process can be facilitated by: (1)
recognizing that the acquisition process is fundamentally a decision
process that requires the collection and structuring of information for
making choices; (2) structuring a "top tier'" decision model as a basis for
integrating objectives at all levels of the entire project as a first
priority task; and, (3) formally quantifying the assumptions and decision
criteria used throughout the process which can be checked against actual
results obtained downstream in the project,

(45) Fargher, John S. W,, Jr.,
(46) Atkinson, A, S.,
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A multi-criteria planning aid for defense systems acquisitions is
presented in another research paper (47). The Multiple Criteria Decision
Theory (MCDT) presented is a combination methodology based on the
complementary characteristics of the Multiple Attribute Utility Theory
(MAUT) and Multiple Objective Optimization Techniques (MOOT). A set of
criteria which can be used to evaluate, in a comprehensive manner,
alternative system configurations is presented and used, with synthetic
data, to illustrate the proposed planning aid,

A companion research paper (48) recommends the application of system
engineering techniques for a more effective approach to decisions involved
in developing and procuring DOD systems. The study addresses the possibility
of developing a systems-—engineering methodology to support the systems-
acquisition decision process. The emphasis of the study is directed toward
the four major DSARC and (S)SARC decision milestones and the use of the
Decision Coordination Paper (DCP) and Mission Element Need Statement (MENS)
within the overall DOD policy framework. The nature and the structure of
the decision process provide specific areas where a systems engineering
methodology could be applied most beneficially. After the criteria for
choosing the appropriate systems engineering tools and techniques are
established, a methodology is developed with specific analysis procedures
which are dependent on the stage of the acquisition process and the nature
of the decision under consideration. A systems engineering team with
specific functions and characteristics is suggested as a means by which
the methodology is implemented.

The computerized program planning and management system being used
in the management of space programs is presented in another research
paper (49). The Program Planning and Management System (PPMS) was
developed for use in direct support of the Director of a Multi-Program
System Program Office (SPO) in the Directorate of Advanced Technology in
Headquarters, USAF. The PPMS, as presented in this paper, is a description
of how to establish and manage a successful system program acquisition.
The PPMS concept is built upon the premise that the primary duty of a
System Program Director (SPD) is to make decisions. PPMS is designed to
provide the proper mix and granularity of programmatic, technical, cost,
and schedule information for SPD decision making. The PPMS computer system
uses the Hewlett-Packard 9830B with mass storage, line printer, plotter,
and the CRT for data input. Identical hardware and software is provided
to the SPO program control office and to each of the major contractors.
PPMS is designed to be extremely flexible, without a predefined hierarchy,
so that by using plain English descriptive titles a program breakdown
structure would automatically be constructed, The research paper includes
illustrations of worksheets, computer printouts, etc, Inspite of the PPMS
capabilities and how they are used in managing a major space program, the
focus is strongly on PPMS supporting the SPO management process.

(47) DeWispelare, Aaron; Sage, Andrew P.; White, Chelsea C., III.
(48) Roesch, Maurice; Sage, Andrew P.,
(49) Jacoby, Major James E., USAF.
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A study on accelerating the decision process in major system
acquisition (50) had an original objective of ascertaining how the management
review process incident to DSARC milestone decisions affects the length of
major system acquisitions and to determine what changes are needed in this
process to accelerate major system acquisitions, Of the 13 programs
reviewed, only 2 were adversely affected by the DSARC management review
process and these delays were minor and related to the issuance of the
actual SecDef decision. It was found that the management review process
tends to parallel the technical development of the system and its length
is a function of the chain of command within the reviewing organization.
It was concluded that the DSARC management review process does not have a
significant impact on the length of the major system acquisition cycle
and recommendations on specific steps or aspects of this process are not
warranted. The author suggests that further examination into areas such
as funding problems, testing requirements and concurrency may prove useful
in shortening the acquisition cycle.

A new concept for managing the contract award process is described
in a research paper (51) which proposes network analysis for modeling
and simulation to develop contracting performance measurement systems.
The principle advantage in the technique proposed is that peculiarities
in the contract process are considered and each contract actually has its
own standard based on the complexities encountered rather than rigid
management performance standards,

21. Productivity.

Productivity improvement through incentive management is proposed in
a research paper (52) based on an anlaysis of 54 cases in which incentive
management strategies were tested and the consequences measured. The
results confirm the utility of incentive management techniques in a wide
range of work place situations but suggest that incentive strategies must
be tailored to the specific work context to optimize productivity outcomes.

A research paper on work simplification technology as an acquisition
parameter (53) presents the progress to date made on making methods
studies where the computer is coupled to video tape recordings (VIR) to
provide a modern day analysis tool. 1In the paper the authors have brought
together the concepts of productivity, the control function of management
and the work measurement area of industrial engineering. The equipment in
development to adapt video tape recordings to digital computers could be of
significant value to the simplification of certain acquisition functions.
The investigation of these functions with the focus on cost reduction is
an area of potentially large savings and, in the opinion of the authors
deserves further analysis by acquisition function managers,

(50) Moeller, William G..

(51) Huber, Major Robert A., USAF; Vitelli, Captain James, USAF.

(52) Spector, Dr. Bertram I.; Hayes, John J., Major General USA (Ret).
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A paper on productivity improvement among Federal employees (54)
describes a research program designed to improve the individual productivity
of small purchase buyers and supply clerks at a Naval shipyard. The study
was conducted as part of the Defense Integrated Management Engineering
Systems Program (DIMES), A Performance-Contingent Reward System (PCRS)
has been established which preliminary findings indicate is having a positive
effect on productivity. Similar wage incentives are used by industry.

A manual on planning and production control for shipyard use is the
basis for a research paper on production oriented planning (55). The
program seeks to improve productivity and thereby reduce differential sub-
sidies in commercial ship construction. The paper is a summary of the
planning and production control manual published as part of the Natiomnal
Shipbuilding Research Program. The manual is really a primer for supervision
to give them an overall view of the total ship process. It has value as
a role building technique.

A comprehensive paper on improving the acquisition system (56) is
presented as a proposal to apply some of what is already known '"to bring
the acquisition system under control and to rationalize its operation'.
The paper quotes some of the criticisms of the past decade and proposes a
six-step process to make a complete revision of the acquisition system on
a total system approach. (NOTE: Apparently because of the date this
research paper was prepared, no reference is made to the Uniform Procurement
System (UPS) being developed by the Office of Federal Procurement Policy
(OFPP) under the provisions of P,L. 96-83. All of the material in this
paper is included in the UPS project).

A research paper on production rate as an affordability issue (57)
presents a rate/cost model based on empirical data. The paper proposes one
method for estimating the rate/cost relationship based on empirical data
points which are unique to each weapon system. Methodology for performing
the analysis is explained and an example is given using a hypothetical
aircraft program.

A research paper on the acquisition of non-nuclear munitions (58)
describes a study conducted to find a way to reduce the time required for
full scale development and transition into rate production. The time span
from idea (Milestone O) to first delivery was taking as long as 13 years.
The study identified six primary areas requiring improvement. Some of the
recommendations have been implemented, Overall results are encouraging
and indicate a definite advancement in the way the Air Force does its
munitions acquisition,

(54) Nebeker, Delbert M.3 Shumate, E, Chandler,

(55) Robinson, Rodney A,

(56) Massey, Dr, Robert J.; Smith, Gordon A.j; Witten, Jack T..
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A research paper on production readiness (60) reviews the progress
one year after the issuance of DODI 5000.38, 24 January 1979, requiring
Contractor Production Readiness Reviews prior to DSARC III. This research
concludes that the DODI should address the existence of the concurrent effort
and data from Should Cost, Design-to-Cost, determination of Contractor
responsibility, and producibility engineering and planning efforts. The
paper recommends that the Deputy Under Secretary of Defense Research and
Engineering (Acquisition Policy) should examine the feasibility of developing
one DOD instruction which deals with the entire subject of major weapon
system contractor reviews to identify overlapping policy and efforts. By
capturing all reviews, the overlapping evident from this research can be
eliminated.

A research paper on manufacturing technology investment strategy (60)
details approaches being developed by the Air Force Systems Command to
enhance the productivity of defense contractors' industrial base. Emphasis
is placed on maximizing the effectiveness of the Air Force Manufacturing
Technology (MANTECH) Program as a cost reduction and productivity enhance-
ment technique. The Manufacturing Technology Investment Strategy Task
Force was about half through the data collection and analysis portion of
the effort at the time the paper was prepared and no results are availahle
from this on-going research.

A production decision framework for making work force level and
inventory planning decisions is described in another research paper (61),
The research effort was directed toward the development of a dynamic
method for solving the aggregate planning model. Emphasis was placed on
developing a logical, understandable, and straight-forward model. The
areas requiring future research are specified.

An assessment of a unique validated drawing program in a ship
acquisition program is described in another research paper (62). The study

documents the validated drawing concept and its worth and applicability to
future ship acquisitions. The author states that it would be highly
desirable to know the potential costs and cost savings and realistically,
the cost savings expected can only be partially determined. The savings
for elimination of duplicative design efforts can be estimated. However,
the major savings - those coming from the improved efficiency resulting
from the utilization of proven drawings - cannot be estimated. Such an
estimate would amount to a judgment as to the savings from mistakes not
made. 1In view of this fact, recommends that no attempt at cost/effective-
ness analyses be made in assessing the applicability of validated drawings
to future ship acquisition programs, In lieu thereof, the benefits and
disadvantages of alternative ways of providing reliable detail drawings

to follow shipbuilders should be weighed against those of the validated
drawing concept without attempting to establish cost/effectiveness criteria.

(60) Boyd, Major George V., III; Anderson, Joseph B..
(61) Holt, Jack A.. :
(62) Collins, John T.,.
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Four specific recommendations for minimizing potential problems associated
with future programs are included in the research paper,

22. Product Assurance.

A managerial analysis system for management and quality assurance
is presented in a research paper (63) designed to improve understanding
of the industrial process and provide a framework for making key program
decisions. The Managerial Analysis System for Manufacturing and Quality
Assurance (MASMAQA) is presented from the perspective of the program
management office. The paper concludes that the proposed system can provide
all industrial management personnel in each level of the hierarchy a common
frame of reference for communication and can facilitate effective
utilization of limited government industrial management personnel. In the
long run, it may even permit identification of "reasonable' costs.

The Quality Horizons Study conducted by the Air Force Systems
Command is presented in a comprehensive research paper (64). The study
was prompted by a combination of several major and costly quality problems,
advancing technology, and a significant reduction in the quality assurance
workforce. The study team, consisting of six personnel with experience in
quality, reliability and contracting, visited 66 govermment 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. The major areas
of review were: quality planning, quality measurement, organization/
manning, education/training and contracting techniques. As a result of
the study, a new organization is being established as the Assistant for
Product Assurance headed by a Senior Executive Service level civilian
reporting directly to the Commander, Other actions initiated include:

(1) Product Assurance will receive much greater attention during the early
acquisition phases, (2) the Quality Assurance workforce will be enhanced
and upgraded, including an intern program producing 25 graduates per year,
(3) a formalized training program for journeymen will be established,

(4) a career development program will be established, (5) curricula for
courses for top managers will be reviewed to determine whether there is
sufficient coverage of product assurance management, and (6) several
contracting approaches to enhance product quality have also been approved.

A paper on productivity assurance in systems acquisition (65)
describes a concept, derived from the existing Quality Assurance concept,
being implemented at the Air Force Electronic Systems Division. Productivity
Assurance is defined as a pattern of planned and systematic business
management actions which provides confidence that the use of capital,
technology, energy and manpower resources will result in a system or
equipment capable of being economically produced. It is specifically

(63) Martin, Colonel Martin D.$ Lockwood, Major Lyle W..
(64) Epstein, Ira J..
(65) Orphanos, Johm A,.



-39-

intended that Productivity Assurance be accomplished through the management
efforts of development and production contractors in accordance with
appropriate contract terms and conditions. Under this concept, it would

be required that all major development and production phase contracts
include a specific requirement for Productivity Assurance in the statement
of work. Experience has already indicated that the implementation of the
concept will require the support and coordinated efforts of Program Managers,
Manufacturing, Contracting and other concerned functional elements.

Another paper relates quality incentives to the role of the Goyernment's
procurement quality control function in today“s-rapidly changing technology
(66). A case is made for quality control of the individual characteristics
at the point of manufacture, rather than “statistical" quality control,
Measurement of these characteristics at the point of control is far more
significant than is a lot-by-lot or an inspection after an accumulation of
parts. Unacceptable parts or assemblies, delivered under the present
inspection by statistical rules tend to decrease military readiness and give
a false picture of stock ready for use. Costs for scrap, rework or re-
acquisition of replacements are non-productive. The so-called "cost
effective" systems that deliver defects using AQLs must be re-examined to
include defect replacement costs as part of the original formula for the
acquisition, and incentives for quality must be given at the point of
manufacture of the '"characteristics" of the parts. The paper describes
and makes its case using a complex financial incentives system used on a
re-entry vehicle program, Proper planning for the change in emphasis on
control point incentives, as recommended in this research paper, would also
require new looks at the qualifications and functions of Government Quality
Control Representatives. (NOTE: Although implemented on the program
described, this system has not been tested.)

The results of a study to investigate and develop concepts and guide-
lines for applying warranty-guarantee plans to ground electronic equipment
is presented in a research paper (67). The guidelines were designed to
assist program managers in selecting and properly evaluating candidate
ground equipment acquisition programs so that the warranty-guarantee plans
can be structured, implemented and effectively applied. The recommendations
include a caution that the final decision to use any form of warranty-
guarantee for the acquisition of ground electronic systems should be based
on an economic analysis using a life-cycle-cost (LCC) model, during the
evaluation of contractor proposals.

A research paper on models for analysis of warranty policies (68)
compares a number of models that have been developed for analysis of
warranty costs. Consumer, commercial and military warranties are included.
Their similarities and differences from both the buyer's and the seller's

(66) Theede, Edward.
(67) Crum, Fred B,; Fiorentino, Eugene.
(68) Blischke, Wallace R.; Scheuer, Ernest M.,
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viewpoint are discussed. The paper looks at warranty structures (terms,
conditions, etc.), and presents economic and statistical models in some detail.
The primary military warranty considered is the Reliability Improvement
Warranty (RIW).

Another research paper on warranties (69) describes the KC-10 warranty
and service life policy and the background leading up to its use under the
basic philosophy of the program to use commercial practices to the maximum
extent possible. With minor modifications to accommodate the KC-10 program
and its proposed utilization rate the Douglas' Commercial "Warranty and Service
Life Policy" is included in the Government contract. The research paper
summarizes the lengthy and complicated commercial provisions covering: what
the warranty covers, what defects are covered, billback provisions, customer
compliance provisions, vendor warranties and specific engine warranties. In
addition to the basic warranty, the contractor provides additional coverage
of selected components (e.g. airframe components, landing gear components)
through his service life policy. The KC-10 program is unique from the stand-
point that the aircraft will have contractor logistics support and, in this
case, the same contractor has both contracts, This dual role gives them
added responsibilities under the two contracts.

(69) Chalecki, Ronald R.
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F, ACQUISITION LOGISTICS SUPPORT

23. Logistics Support,

A technique for improving the effectiveness of the Logistics Support
Analysis (LSA) process is presented in a research paper (70) which describes
an analysis technique designed to provide maximum resource identity at
minimum analysis cost. The technique ranks a set of Functionally Significant
Items (FSIs) in a manner that will predict resource requirements, project
manpower requirements and assess the impact on equipment operational ability,
The paper states that at present there is no technique to cope with the
sometimes complex problems associated with an effective Integrated Logistic
Support (ILS) program and that the need exists for a simple LSA technique
and a simple and efficient feedback system, The methods and basic reasoning
used in the development of a prioritization technique are presented,
Recommendations are provided to maximize the benefits inherent in the prioriti-
zation concept.

Another research paper (71) describes how to avoid costly pitfalls of
redundant documentation for high reliability parts by applying parts control
techniques in the early phases of equipment development, The authors
describe new standardization techniques to prepare accurate documentation
within shortened schedules. The parts control system described is largely
oriented to electronic systems and has been in use at the Defense Electronics
Supply Center since 1972. Life cycle cost avoidances accrued are estimated
to be in excess of 600 million dollars. The technique is also being applied
in other areas by other DLA Centers.

Affordable automatic testing is the subject of another research paper
(72) which describes the Modular Automatic Test Equipment (MATE) Program
established by the U. S, Air Force, Two MATE pProgram contracts were awarded
to industry to identify specific problems and a systematic approach to over-
coming these problems. The surveys are both completed and the contractors
are currently verifying the approaches they will recommend. The paper also
discusses the Automatic Testing Study Plan of the Joint Logistics Commanders'
Panel. The research paper concludes that the service cannot afford to address
the requirements of each weapon separately and that the management of automatic
test equipment must be consolidated to assure more economical testing. This
will be done through the MATE program and its interface with the Joint Services
effort. An annual Joint Service Automatic Test Review is planned to provide
inter-service communication concerning accomplishments and future plans.

Several other research papers in the logistics area presented at the
Symposium contain information, models and research results, They are listed
in the reference section (73, 74, 75),

(70) Davis, George R,.
(71) Swanson, Donald K.; Gastineau, Charles E,,
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24, Procurement Automation and MIS,

A special feature of the Symposium included live demonstrations of
Procurement Automation systems by the Departments and Agencies who developed
and/or are using the systems, Demonstrations included:

Headquarters, DARCOM, Procurement and Production Directorate
presented their Procurement Automated Data and Document System
(PADDS), This system utilizes a computerized data base in a
distributive processing mode, It automatically produces documents
such as solicitations, contractual documents, modifications and
various management reports,

The Department of Energy displayed their "Auto Preps" system which
automatically generates contract documents, They also demonstrated
their Integrated Procurement Management Information System (IPMIS)
which tracks the major activities in the procurement process from
initiation to file retirement,

The General Services Administration, in cooperation with the
Department of Commerce, demonstrated an Electronic Mail application
using GSA's Administrative Reporting System (ARS) to remotely
transmit sample Commerce Business Daily (CBD) submissions to the
Department of Commerce CBD office located in Chicago. GSA also
demonstrated a remote terminal inter-active system for automatically
generating delivery orders against GSA schedule type contracts.

The Defense Contract Audit Agency demonstrated their Advanced Audit
Technique System (AATS). This system is used to manipulate
contractor data in support of audit reports. It is also used for
management tracking and control of internal workload.

The Air Force demonstrated their "Copper Impact" interactive remote
terminal system, This system principally supports Pricing Offices

and AFPRO Offices in their analysis of Contractor Cost and Pricing

Proposals. Numerous cost models based on the Contractors Cost and

Accounting Systems have been developed including a generalized cost
model that is used by a number of other organizations including the
Navy, Army, DoT, and NASA,

The Air Force Human Resources Laboratory demonstrated a variety of
remote interactive computer applications including key word
retrieval of the Defense Acquisition Regulations.
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-~ NASA demonstrated a remote terminal interactive system for tracking
Purchase Requests, and a system for automatically generating
Purchase Orders, delivery orders, and RFQ's, NASA also demonstrated
colored computerized graphics using a large video display screen.
This system illustrated the use of the computer to prepare a
multitude of graphic charts that could be used by management to
assess procurement performance intern of milestone tracking and
commitment, obligation expenditures versus time.

-- The Small Business Administration demonstrated their Procurement
Automated Source System (PASS), This system provides areas to a
variety of information on small businesses in support of procurement
solicitations by other agencies,

—-— The Navy demonstrated an interactive computer system that auto-
matically generates procurement documents, e.g., contracts and
solicitation documents. This system also tracks these documents
from preparation through contract administration.

A comprehensive investigation of the software requirements allocation
process is included in a research paper (76) which analyzes the DOD and Air
Force policies and procedures on requirements allocation. The allocation
decision criteria were identified and evaluated, and the feasibility and
potential impacts of an alternate methodology, called "Horizontal Allocation"
were evaluated. Semi-structured interviews of government and industry
"software experts'" were used to collect the research data, The research paper
includes a number of recommendations for a total system approach to the
Computer Program Configuration Item (CPCI) process, the implementation of
horizontal allocation on a medium to small sized program to establish empirical
evidence that it is effective, and for additional research.

A "little" Acquisition Management Information System (LAMIS) is presented
in another paper (77). The system is termed "little" to distinguish it from
the USAF AMIS system. It was developed for and is used at the USAF's largest
research and development contracting organization, the Aeronautical Systems
Division's Directorate of R&D Contracting. It is a total contractual workload
tracking which involves all phases of the contracting cycle from receipt of
the purchase request to the ultimate closeout of the contract. It is a very
flexible system, The reporting, tracking and data base are easily adaptable
to any type of contracting.

A totally integrated management evaluation system is described in another
paper (78). The paper presents a total cost relationship concept of analysis
to be used by managers in making better decisions resulting in better
utilization of resources, The concept is to be used in solving complex
problems, giving better insight into cost relationships, developing a better
information system, and a simple communication process for complex mathematical

(76) Cooper, Captain Virgil L,.
(77) Voss, John D, Lt Col., USAF,
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formulae. The basic concept presented is that the most demanding cost analysis
review, with infinite cost variables, and infitite complexity, can be simply
analyzed with the use of a simple concept and computers. The author presents

a model of a totally integrated evaluation system,

A system designed to improve productivity in procurement through the
use of automation is described in a paper (79) which presents the U.S5. Army
Materiel Development Command (DARCOM) Procurement and Production Directorate's
automated procurement process. It is called the Procurement Automated Data
and Document System (PADDS), PADDS utilizes a computerized data base that is
designed to streamline and standardize DACOM's contracting functions. The
system uses terminals and a dedicated mini-computer in a distributive
processing mode producing documents such as solicitations, contractual
documents, modifications, DD Form 350, procurement and production management
reports, and transactions for updating files in DARCOM's Commodity Command
Standard System (CCSS). Numerous payoffs are anticipated.

A review of the Federal Procurement Data System (FPDS) is included in a
research paper (80) authored by a manager in one of the civil agencies. The
author cites seven major obstacles to the success of the FPDS system, but
predicts that the system can work and eliminate the time-consuming and
expensive duplicative requests for data. Six significant changes required
to be made to the FPDS are included and explained,

A research paper on the information system requirements of the acquisition
community (81) details the Federal Acquisition Institute's (FAI) project
to encourage research into the acquisition process and to provide a mechanism
by which relevant information is conveniently made available to the acquisition
community. Among other actions, the FAI tasked the Logistics Management
Institute (LMI) to conduct a study of the categories of acquisition information
users and to characterize the information of potential benefit to each class
of user. The IMI user needs study served as input to the specification
development process. Since acquisition practitioners function within dynamic
environments, it is often not possible to define precisely the uses of
information that may arise at some future point, This uncertainty affects
both selection of data bases and the specification of processing which might
become necessary. Consequently, an information system with limited capacity
and flexibility may meet an initial design requirement but become unusable
at some future time. It is important therefore to provide the greatest
processing flexibility and capacity within the constraints of available
resources, Three aspects of the functional requirement are pacing items.
First, the data bases must be available over computer terminals to users
located throughout the United States. Second, the software system must
provide interactive search and retrieval services of essentially unlimited
length textual documents, Third, the access should be to an apparently single,
inclusive data base. The researcher discusses each of these aspects. The

(79) Rogers, William J.; Begley, Clyde,
(80) Greenberg, Stephen J.,, Ph.D.
(81) Meigs, Daniel K,.
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FAI has no interest in physically developing and operating an information
system. Rather, its basic strategy is to represent acquisition community
interests with various providers of information retrieval services, If an
integrated information system is constructed, a number of benefits might be
expected to result. The FAI believes that implementation of these services
would contribute substantially to integration of procurement knowledge,
innovation within the process and, most importantly, to improvement of the
efficiency and effectiveness of acquisitdon, ’

Another research paper (82) proposes Fourier Analysis as an analytical
technique to be used in performance improvement in both industry and
Government. The research includes a review of past use of the technique in
studies conducted in an attempt to find a common denominator in the work of
the Quality Assurance Representatives (QARs) in the Defense Contract
Administration Services Region (DCASR), Chicago. 1In the current research
reported the researchers used data from the work of engineers providing
Technical Assistance on Cost Proposals (TACPs) and in the work of Price
Analysts examining contractor's proposals, Additional research is recommended,
Concentration in an industry or a portion of the Govermment could produce
sufficient proof to allow design and implementation of programs which would
yield a tangible payback in the very near future,

25, Financial Management,

Automation of program/project cost reports within the Department of
Defense is described in a paper (83) which details how the Assistant Secretary
of Defense (Comptroller) monitors the progress of major defense acquisition
programs. A quarterly reporting procedure and analysis capability to track
cost performance on major contracts is based on data provided to the Program
Office in the Cost Performance Report (CPR). The paper addresses the development
and use of contract performance data in 0SD,

An overview of the financial aspects of the military Standard Contract
Administration Procedures (MILSCAP) and the segments that the Air Force Systems
Command's (AFSC) Acquisition Management Information System (AMIS) has working
are presented in a comprehensive paper (84), AMIS is an automated system
which contains over 500 computer programs, produces over 230 formatted outputs
and includes a query capability for use by all management levels, Data is
maintained for over 47,000 contracts containing more than 600,000 line items
having obligations of approximately $100 billion. The author concludes
that there is a great need for the military services and DCAS to develop and
implement an automated capability to exchange contracting and financial data
to increase standardization, accuracy and timeliness of forms preparation and
to reduce abstracting workload,

Concepts and approaches to project cost and schedule integration and
management within the Department of Energy is described in a paper (85) in
which DOE's implementation of the Cost and Schedule Control System Criteria

(82) Mallory, Melvin A.; Duvall, Russel W.,
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is described in detail, The Department of Energy uses a system which parallel
that of the Department of Defense, They are presently developing detailed
guidance documentation, Five CSCSC guides are planned; two are available from
the author at (202) 252<4057,

A working C/SCS for Naval shipbuilding is described in a paper authored
by a Group Vice President of a major contractor (86). The paper relates how
the company reaction to the Govermment's C/SCSC requirement was initially
mixed. It then goes on to describe the system they installed and shows how
they compare with the objectives set down over five years ago. The author
concludes that they have designed a system appropriate to the peculiarities
of Naval shipbuilding, which fully meets DODI 7000,2 criteria and works,

The use of spares optimization models in initial provisioning is
recommended in a research paper which supports that view (87). The author
contends that the DOD Standard Initial Provisioning (SIP) policy takes an
item—oriented view based on a demand<based stockage and that any provisioning
technique which does not take item cost explicitly into account will not be
as cost effective as one that does, He contends that the SIP policy inhibits
the intelligent conservatism in initial provisioning investment it seeks to
achieve. Four fundamentally important conclusions are drawn from the analysis
in the research paper. They are:

—-— Spares optimization models provide a way to achieve specified
levels of availability at substantially less cost than item-—
oriented policies; thus, they provide the policy maker with
the opportunity to be conservative in spares investment while
still providing effective weapon-system support,

—— Cost-effective stockage policies cannot be based on demand
rates alone; all item characteristics must be considered.

-~ The policy maker must view the depot and bases as an
integrated system, One should not make policy for the
"wholesale" level independent of the 'retail'' level.

—— Spares optimization models are more robust in the face of
uncertainty than item-oriented policies.

The results of a reassessment of the status of Life Cycle Costing by
the National Security Industrial Association (NSTA) Life Cycle Cost Ad Hoc
Committee are reported in a paper authored by an industry executive (88).

At the request of DOD, NSIA's committee had reviewed the status in the 70's
and made thirty-eight recommendations in 7 major policy areas. This re-
assessment produced 8 recommendations and concluded that the methodology is
accepted in Government and industry, It was further concluded that, although

(86) Whipple, G, Graham,
(87) Abell, John B,,
(88) Earles, Donald R,,



—47-

there is still a lack of data and totally integrated programs, life cycle

cost methodology is improving, life cyecle cost consciousness is growing, and
life cycle cost control and minimization is starting to happen, The committee's
recommendations to DOD are detailed in the paper. The NSIA has devoted

several "mini" seminars to the subject, Most of the activity to date has been
in the areas of Contractor Support, Warranties, and Guarantees,

A research paper which uses the premise that little has been done to
diagnose the causes of cost growth identifies one possible driver of cost
growth as the growth of contract requirements on research and development
contracts (89). The research focuses on a methodology used to define,
quantify and measure contract technical requirements for avionics research
and development programs, From the foundation laid by this research, the
author propose recommendations that can and should be implemented by
management now and further recommends research avenues necessary to build on
the foundation and lead to future management improvements,

Another research paper proposes a concept of "Mission Management as a
means of precluding cost, schedule and performance problems (90). The main
directions for change cited include the statutory requirement to utilize
mission area budgeting: to present mission deficiencies and proposed responses
in a coherent and understandable format for the use of agency heads, budget
examiners and Congressional review,

26, Effective Team Interfaces.

A research paper which summarizes a series of research projects that
addressed an identified problem traces the actions and time frame from
identification of a research need to results implementation (91). The paper
reflects the author's experience as participants in a series of research
projects to develop a capability to measure the effect of production rate
changes on weapon system cost. The paper describes the series of projects,
overall results and lessons learned and implications to acquisition managers
and researchers about major issues important to acquisition research. Of the
"lessons learned" an important message to management is that effective results
take time, 1In the case used in this study, the development and testing of the
procedure has taken six years from need identification to its Present status
of initial implementation. In the opinion of the authors, acquisition
managers often need or want instant results and benefits, however, these
results are often only temporary fixes to problems that will occur again and
again and quite often become costly mistakes. An important lesson to the
researchers for successful research results implementation is careful planning
on the part of researchers, One seldom achieves the ill-defined goal. The
general implication is that the success in this case is based on effective
interface between acquisition managers, researchers and data sources, Finally,
this research concludes that the continuity of research should be a key
planning element. The linking of the research tasks toward an overall end
contributes to research success.,

(89) Blackledge, Major Ronald G, USAF; Lockwood, Major Lyle W., USAF.
(90) Judson, Robert R,,
(91) Smith, Larry L,; Glover, William L,,
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Transfer of Army contract technology as a means of improving the inter-
face between acquisition managers, operators and researchers is proposed in
another research paper (92), The author proposes that this might be
accomplished by selective solicitation of ideas from those organizations
which seem to do certain tasks well and, selective distribution of the ideas
to organizations that might benefit. The paper emphasizes the potential for
the sharing that might occur on a voluntary basis, rather than by mandate,
providing some facilitating medium could be employed, A selectively utilized
digest of contract management ideas is recommended,

A report on a preliminary test of a methodology for monitoring and
evaluating the outputs in several fields/programs of a large Federal research
laboratory is the basis for another research paper (93)., Six pilot areas
representing major units, programs, and fields were selected. Based on
interviews with key individuals and examination of relevant documentation,
several score of potential output indicators were identified. These were
fed into a stage model of the R&D/Innovation process for each selected field/
program. The model also included identified barriers, facilitators and
transfer mechanisms for the transition of outputs between stages. The steps
in developing and introducing a monitoring/evaluation system are described,
as well as ways of integrating such a system into the routine management
activities of the laboratory, including current reporting and programming
procedures,

An innovative approach to including representatives of industry omn a
Solicitation Review Panel is described and evaluated in another paper (94).
The paper describes various approaches taken by AFSC's Armament Division to
improve the Request for Proposal (RFP) process: the Government Murder Board,
the Business Strategy Panel, and the Draft Request for Proposal. Under the
new technique, termed the Industry Murder Board, the Draft Request for
Proposal is sent to industry for review and evaluation. Following this,
selected Government and industry representatives meet in open forum to
discuss and make oral comments and recommendations for improvement of the final
RFP package. The technique is also being tested by some other product
divisions of AFSC,

A comprehensive research paper by a Govermment professor of acquisition
and program management (95) treats the interface between the DOD Manager, the
0SD Policy-maker, and the Acquisition Researcher. The author describes the
environment with which the acquisition policy-maker, manager and researcher
are faced as a myriad of challenges and opportunities and describes the team
effort required to resolve issues and accomplish DOD's main acquisition
objective of fielding and supporting mature, cost-effective weapon systems
to the operating forces. The paper reviews recent acquisition research studies
which have had a significant impact on the acquisition process. The management
of acquisition research is detailed. DOD Directiye 4105,68 prescribes the

(92) Griffiths, Kenneth D.,
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policies and procedures to initiate, conduct and coordinate acquisition
research. An Acquisition Research Council (ARC) and Acquisition Research
Coordinating Council (ARCC) have been established to provide research
guidance and coordination, The councils are composed of senior acquisition
policy members from OSD, the Services and DLA, Each Service has an
acquisition research element responsible for programming, budgeting, funding
and other related support for their research efforts, A Memorandum of
Understanding (MOU) has been signed by the heads of the respective acquisition
research elements to document the cooperative efforts among the elements,

The Defense Acquisition Research Element (DARE) Working Group elements are:
the Research Division of the Defense Systems Management College; the Army
Procurement Research Office (AFRO) at Ft, Lee, VA; the Office of Naval
Research/Navy Center for Acquisition Research, Arlington, VA; and the Air
Force Business Research Management Center (AFBRMC) , Wright-Patterson AFB, OH,
with the Federal Acquisition Institute (FAI) as an ad hoc participant, The
DARE Working Group functions to coordinate acquisition research programs,
exchange program information, exchange technical expertise by review and
evaluations of proposals, assist in developing joint programs, and
disseminating relevant research results within their respective Service and
0OSD staffs, The DARE Working Group provides assistance and support of this
Annual DOD/FAI Acquisition Research Symposium to exchange results among OSD
policy-makers, DOD Acquisition managers, acquisition researchers and
industry. Projects with interest to more than one element are considered
for cooperative, joint programs in the form of joint funding, follow-on
funding by another element to broaden applicability, joint data bases for the
lead DARE, and joint service testing of acquisition innovations, The
research paper presents a model for managegent of acquisition research and a
multi-disciplinary approach to problem solving, It also makes a point for
better use of industry acquisition research capabilities,

A research paper by two Government research professionals approaches
the relationship of the manager, the policy-maker and the researcher as a
team for effective problem solving (96) on the premise that research based
responses to changing conditions tend to be more effective and lasting than
ad hoc reactions. It makes the point that, to be applied effectively,
acquisition research requires teamwork between managers, policy-makers, and
researchers, Ways and examples of how to obtain this teamwork are presented.
Research implementation techniques are highlighted, The paper concludes that
problems in today's organizations should be solved systematically and the
proper team must be selected., The choice of whether to use research or some
less vigorous approaches should be made on a rational basis, The problem of
implementing research is the job of the researcher and the policy-maker as
well as the manager and must be of as much concern as the quality of the
research itself,

(96) Arvis, Paul F,, Williams, Robert F,,.
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G. HUMAN RESOURCES MANAGEMENT

27. Acquisition Work Force,

‘The Federal Acquisition Institute (FAI) has pioneered a new approach
to the management of personnel programs in the Federal Govermment. In 1978,
an occupational survey of the GS-1102 and 1105 series was administered to
some 20,000 Federal civilian and military employees. The results of that
survey were analyzed using an established occupational analysis methodology.
The results of that analysis are summarized in a research paper (97). The
analysis identified six major functional areas, Within each of these areas,
54 job types were identified, In two areas, job types were identified, 1In
two areas, Contract Generalist and Staff, job types were organized by families
of related jobs within the area, The analysis points out the implications
of this type of information for personnel management and how it can support
functional managers for the best utilization of their employee resources,
The information will be of greater use in the future, The data is a base-
line. When occupations are surveyed again, they will be able to identify
trends, measure impact of procurement and personnel policy changes, and
anticipate changes that are in the process of evolving. If problem areas
have been identified, the extent to which they have been cured will be
visible as well as if new problems have arisen. The information included
in the data base will permit FAI to forecast needs in terms of personnel
replacement, recruiting and selection.

A research paper on training (98) presents a review of some of the
source literature undergirding four trends of the direction of training to
meet the increasing, yet differentiated, training of the 1980's. The four
trends are: (1) the shifting from the knowledge and skill transmission model
toward a competency development model; (2) the growing body of knowledge
regarding needs, styles and processes of adult learning; (3) the requirement
to provide a more diversified and flexible delivery system for training; and
(4) a larger component of the role of the managers being concerned with
development of their subordinates. The paper concludes with the challenge
of calling for specific actions to exploit the benefits of these four trends.

A research paper on the role of the U. S, Government's Contracting
Officer (99) proposes solutions to the recommendations of the Commission on
Govermment Procurement on organizational placement of procurement in agency
organizations (recommendation A-12) and the role of the Countracting Officer
(recommendations A-13 and A-14)., Some of the highlights from "Federal
Contracting and Procurement Workforce Demographics" published by the
Federal Acquisitior Institute (FAI) in September 1979, are included in the
research paper. Some conclusions are drawn, Information on organizational
placement of the procurement function from a survey by FAI is presented for
the first time in this research paper. Seventeen agencies were surveyed with
almost 500 procurement offices responding. In 13 agencies the most senior

(97) Eustis, James N,
(98) Hood, Joseph L., Ph.D,.
(99) Conrad, Davis M..
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procurement person was two or more levels helow the head of the agency, Another ‘
line of inquiry related to the Contracting Officer, 1In all the civil agencies,
many positions, even those filled by non-procurement persons, give authority

to the incumbent as Contracting Officer. Many agencies are currently preparing
qualification and/or warranting procedures, FAL is coordinating this effort

in order to allow interchangeahility and some measure of uniformity. Other

specific activities of FAL are detailed in the research paper, FAI has an

on-going project which includes a coordination working group with the final

aim of harmonizing the regulatory efforts.

One of the civil agencies has established a prepgram of awarding certificates
to procurement personnel who complete specific education and/or training
courses, have specified experience, and meet other requirements. This first-
of-its-kind program is described in a research paper (100)., The certificate
system provide goals for employees and management as to what courses to take
and when, and recognizes employee achievement, Although the system is
achieving its objective of developing professional procurement personnel, it
is being restudied to make sure course material is pertinent, that standards
are realistic, and that the administrative aspects are appropriate,

A research paper by a professional from the Office of Personnel Management
(OPM) forecasts the eventual removal of procurement positions from the
Professional and Administrative Career Examination (PACE) program (101). In
lieu of the PACE program, the OPM plans to delegate its authority for
examinations for ex-PACE occupations to the agencies. The agencies will not
have PACE to staff the positions and they may not be allowed any written test
for that purpose. The paper discusses the various staffing instruments that ‘
will be available to agencies and the various ways they can be combined to form
examinations. The paper also describes OPM's standards for examinations and
the process for designing examinations explicit in those standards.

(100) Weinstein, Murray N.; Bailets, Lynn W.,
(101) WMiller, Michael Floyd.
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H., ASSISTANCE AND COOPERATIVE AGREEMENTS

28. Grants vs Contracts,

The Federal Grant and Cooperative Agreement Act of 1977, Public Law 95-224,
February 3, 1978, contains statutory provisions for the first time as to the
kinds of effort that will be covered by contracts, grants or cooperative
agreements. Prior to the passage of that Act legal instruments took varied
forms. One research paper analyzes the impact of Public Law 93<352 on bio-
medical research contracts (102), That statute made biomedical research
contracts subject to Scientific Peer Review, This necessitated changes in
the method of project selection and review, As respects grants, however, the
method of review was not altered appreciably as NIH had already had a system of
Scientific Peer Review conforming to the statutory standards. Another statute,
the Federal Advisory Committee Act, has also caused revisions in review
procedures. This research paper discusses some interesting problems created
by Public Law 93-352.

The ten year history of a Department of Education supported program,
Reading is Fundamental (RIF), is traced in an interesting research paper (103).
The program was originally supported under Right to Read legislation with funds
provided to the Commissioner of Edcuation for use at his discretion under the
now-repealed Cooperative Research Act. These monies augmented funds from
State and local sources. Subsequent legislation which authorized the In-
expensive Book Distribution Program (IBDP) authorized the Commissioner of
Education to contract with non-profit groups or public organizations whose
primary purpose "is to motivate children to read". This paper describes how
Reading is Fundamental, a non-profit organization, guided by such notables as
Mrs. Robert McNamara, wife of the President of the World Bank and Mrs. Walter
Mondale, wife of the Vice President of the United States, was awarded a fully
justified non-competitive contract in 1976. Qualified State and local, private
or public agencies can apply to function as subcontractors. The program has
proven itself as a highly successful method of solving a national socio-economic
problem. Its projects involve more than 3 million children at 13,000 sites
in 11,000 schools and all 50 States.

The Department of Energy has developed innovative procedures to solicit
proposals for research and development activities leading to the award of
contracts, cooperative agreements or grants. One of these mechanisms called
Program Research and Announcement (PRDAs) has proven to be a valuable tool in
soliciting proposals from individuals, private entities and public entities
(excluding Federal Agencies). A research paper (104) traces the statutory
history and provisions for the use of these innovative competitive solicitations
for contracts and cooperative agreements, PRDA's are a mechanism to provide
potential proposers with information concerning DOE's interest in entering into
arrangements for research, development and related projects in specified areas

(102) Nolan, Arthur J,,

(103) Seagears, M, Thomas; Webb, David A, .
(104) Newman, David G.,
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of interest and to solicit solutions in the proposers own technical and
business terms, Some projects may he assistance oriented involving proposer's
projects needing only DOE financial assistance, Multiple grants, cooperative
agreements or acquisition contracts may result from a given PRDA, No other
department or agency is using a single type instrument to invite multiple

type responses to needs,
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FOREWORD

The Ninth Annual DOD/FAI Acquisition Research Symposium, jointly
sponsored by the Department of Defense and the Federal Procurement
Policy, OMB, will be held at the United States Naval Academy, Anna-
polis, Maryland, on June 9-11, 1980, with the Department of the Navy
serving as the host.

The Symposium theme is "Acquisition of Affordable Systems in the
1980's." The purposes will be to present on-going and completed ac-
quisition research related to specific areas of the acquisition cycle,
and to provide a forum for open discussion of the issues involved
among qualified individuals in government, industry and academia.
Research paper authors will present summaries of their research in
the following sessions:

e Program Management
e Assistance and Cooperative Agreements
e Federal Buying and Organizatioral Buying

e Cost Estimating

e Front-End Affordability, Mission Needs, Mission
Budgeting

e Product Assurance

e Contracting Environment

e Productivity

e Pricing

e Contracting Methods

e Logistics/ILS

e Procurement Automation and MIS

e International Collaboration

e Financial Management and Budgeting

e Competition



® Procurement People, Professionalism and Organization
o Effective Team Interfaces
® Production Planning and Manufacturing Technology

In presenting their summaries, authors will highlight: What the
problem was, why it was important, how the research focused on the
methodology, where it occurs in the acquisition cycle, how it will
be or is being implemented, and who is the user.

Since the research papers will not be read at the symposium by
the authors, this volume is being mailed to attendees in advance of
their departure from home or duty to attend the symposium. Addition-
ally, the attendee can select which of the concurrent sessions to
attend and be better prepared to participate.

Some of the research papers were not available at printing time.
The titles and names of the authors of those papers are listed in the
Table of Contents. An Addendum containing these other papers will be
distributed with the symposium notebook at the time of registration.

The National Contract Management Association (NCMA) has agreed
to review these research papers and present awards to the top four
researchers.

Correspondence pertaining to these proceedings should be
addressed to:

Ninth Annual DOD/FAI Acquisition Research Symposium
Suite 705, Crystal Mall One

1911 Jefferson Davis Highway

Arlingtin, VA 22202

NOTE
The views expressed in these proceedings are those of the

authors and do not necessarily reflect the views of the
organizations with which the authors are associated.
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NATIONAL CONTRACT MANAGEMENT ASSOCIATION (NCMA)

AWARDS

Continuing a practice established for previous DOD/FAI Acquisition
Research Symposia, the National Contract Management Association (NCMA)
organized a group of qualified members to review the research papers
published in the Proceedings on the first of May. Papers published in
the Addendum were not included due to time constraints. As a professional
society NCMA is active in stimulating acquisition research and promoting
the writing of research papers.

The quality of the papers was so high this year that five research
papers were selected for awards of recognition. Certificates honoring
the authors will be presented by Mr. William N. Hunter, Director of the
Federal Acquisition Institute at the closing plenary session.

The selected papers and authors are:

lst Place - David L. Herington and Gerald W. Kalal, "Economic

Price Adjustment Provisions in Government Contracting
and Suggested Alternmatives" (Page 9-19),

2nd Place - Dr, Edward M. Kaitz, "NATO RSI and National Industrial
(tie) Structures'" (Page 13-33).

- Dr. Joseph L. Hood, "Training in the 80's" (Page 16-7).

3rd Place - Jack A. Holt, "Production Decision Framework: A Dynamic
Planning Model" (Page 18-17).

4th Place - E. B. Cochran, "A Generalized Approach to the Improvement
Curve" (Page 4-15).

5th Place - Richard C. Brannon, "Forecasting Savings from Repetitive
Competition with Multiple Awards" (Page 15-7).

Some of the criteria used in the judging by members of the NOVA
Chapter are:

1. Overall contribution to the body of knowledge pertaining
to the profession.

2. Depth of thought and original effort necessary to produce
the paper.

3. Display of scholarship and application of research methodology.

4. Timeliness and thought provocation towards current and future
challenges and problems.

5. A subjective opinion of the paper as to its relative
merit as a part of these proceedings.

XV



PROGRAM MANAGEMENT

SESSION MANAGER

Brigadier General William E. Thurman, USAF
Commandant
Defense Systems Management College

PANEL MEMBERS

Vice Admiral E. R. Seymour, USN
Commander
Naval Air Systems Command

Major General Forrest S. McCartney, USAF
Vice Commander, Ballistic Missile Office
Air Force Systems Command

Colonel Ivar W. Rundgren, USA
Project Manager
Advanced Scout Helicopter



An Analysis of Joint
Service Acquisition Programs

John S. W. Fargher, Ir.

Professor of Acquisition/Program Management
Defense Systems Management College

Abstract

The basis for this article is the Guide for the Management of
Joint Service Programs prepared under the sponsorship of the
Joint Logistics Commanders. This paper addresses the lessons
learned uncovered by this research on joint service programs and
how joint programs differ from single-service programs. Joint
programs as here defined include only joint service involvement,
not multinational programs.

Background

Few acquisition programs are joint from the concept formulation
phase. They are preceded by individua! service research and
development efforts. Programs become joint for the following

reasons:

— Avoidance of duplicative efforts and maximization of coordina-
tion of efforts in order to achieve a synergistic approach of com-
bined service capabilities.

—Standardization/interoperability (S/1) of equipment, both be-
tween services and within NATO, resulting in a reduction in
logistics requirements and improved support to the operating
forces.

—Cost savings in the reduction of total development costs, con-
solidation of services production quantities for lower average unit
price, and standardization for lower operation and support costs.

—Savings of other scarce resources such as U.S. Government and
contractor personnel and facilities.

A joint program is usually initiated based upon direction from-the
Under Secretary of Defense for Research and Engineering
(USDR&E) in the form of a memorandum designating a lead or
executive service and directing that service to charter the joint pro-
gram. DOD directives, however, have been issued for two pro-
grams, Mobile Electric Power and the Joint Tactical Communica-
tions (TRI-TAC) program. Direction is also given to the services on
joint programs during the OSD and congressional budget reviews.
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OSD and Congress strongly support and encourage joint programs.
Figure 1 gives an example of a joint program office hierarchy or
organization.

The Joint Logisticc Commanders (see Figure 1) signed a
“Memorandum of Agreement on the Management of Multi-Service
Systems/Programs/Projects’” on July 20, 1973, subsequently issued
as joint regulation AFLC/AFSC R. 800-2/AMCR 70-59/NAVMATINST
5000.1A. This memorandum establishes the policies for implement-
ing joint programs. The service designated as the executive agent is
to manage the program using their own policies and procedures.
Only prior mutual agreements with the participating service will
limit this authority. The memorandum goes on to delineate the
responsibilities of the executive service and participating services
in assighment of personnel, travel funds, and support; and
documentation by a multi-service program manager charter, pro-
gram master plan, joint operating procedures, and coordina-
tion/communication procedures to the participating services.

The standard integrated support management system (SISMS),
implemented by DARCOM-R 70097, NAVMATINST 4000.38,
AFLC/AFSC 800-24, and MCO P4110.1A is a uniform approach to
planning and managing the logistic support of multi-service pro-
grams. The Army has also directed that SISMS be applied to all
Army weapon system programs. SISMS describes the policies,
references, responsibilities, and data items, organized in the follow-
ing chapters:

Chapter 1 —Introduction and Concept

Chapter  2—Integrated Logistics Support Management

Chapter  3—Logistics Support Analysis Policy and Guidance
Chapter  4—Provisioning Policy and Procedures

Chapter  5—Support Equipment (SE)

Chapter  6—Government Furnished Equipment (GFE)

Chapter  7— Inventory Management Procedures

Chapter  8—Packaging/Handling/Storage/Transportability/Trans-
portation

Chapter  9—Facilities Determination and Planning

Chapter 10— Preoperational Support

Chapter 11—Contractor Engineering and Technical Services
(CETS)

Chapter 12— Interservice Depot Maintenance

Chapter 13 —The Training Program

Chapter 14—Configuration Management

Chapter 15—Data Acquisition Management

Chapter 16—Technical Manuals Acquisition Management
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Chapter 17 —Engineering Drawings

Chapter 18— Data Exchange for Product Improvement
Chapter 19— Data Element Dictionary

Chapter 20— Budget and Funding

Chapter 21— Procurement

Chapter 22 —Engineering Responsibility

In February 1978, the Joint Logistics Commanders established a
test and evaluation planning guidance ad hoc group to “assess the
current joint testing environment, determine the best approach to
resolve deficiencies in existing directives, and develop appropriate
policy and guidance for greater commonality of test and evaluation
effort.” Direct results of the group are evident in proposed changes
to current service regulations and compilation of a Compendium of
Test Terminology. An ad hoc group for joint service testing was
established for multi-service operational test and evaluation in July
1978 by the OT& E Commanders.

Now a fourth Joint Commanders initiative is a program
manager’s Guide for the Management of Joint Service Programs, ap-
proved on December 11, 1979. Developed by the Defense Systems
Management College with Logistics Management Institute as the
contractor, copies of this guide are available from DSMC-DRI-I
upon request,

Joint service programs involve continuous, dynamic, and com-
plex processes involving substantial areas for dispute. DOD policies
and regulations provide only a rudimentary framework to resolve
interservice issues, usually through negotiation and compromise.

Research Methodology

The objective of this study was to identify and analyze the most
common joint service acquisition problems in order to provide
alternative solutions for the program manager based upon lessons
learned from other program managers. The approach consisted of a
literature survey and personal interviews with the sixty-seven iden-
tified joint service program managers and their program staffs and
service and OSD staff members involved in joint program acquisi-
tion policy formulation. The Joint Logistics Commanders’ Joint Pro-
gram Manager's Guide Ad Hoc Committee representing the
DARCOM, NAVMAT, AFSC, and AFLC Commanders provided
tremendous assistance and guidance in the research, preparation,
review, and staffing of the guide.

Research Findings

Difficulties in joint program management derive from the
disparities in the service requirements, differences in mission-
derived priorities assigned, and varying policies, procedures, and
regulations among the services. Requirements, program reviews,
organization and staffing, financial management, engineering
management, logistics, and test and evaluation were identified as

problem areas related to joint service acquisition.

The basic document for any major acquisition program is the mis-
sion element need statement (MENS). The MENS, however, is new
to DOD. Existing requirements documents in the services remain
valid. The approach each service takes in preparing requirements
documents, the level of detail, and the time these documents are re-
quired are very dissimilar. The services have basically added the
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MENS as an additional requirement to the USAF statement of need
(SON), the USN operational requirement (OR), and USA letter of
agreement {LOA) and letter requirement (LR)/required operational
capability (ROC).

The acquisition strategy for achieving the programs goals may be
the only integrating factor between the services, but only because
each major program has a unique strategy. The program manager
must recognize major constraints in time, money, personnel, and
technology. The PM directs his efforts to reducing risk to an accept-
able level through studies and analysis, prototyping, technology
demonstration, and testing and evaluation. Achieving unanimity of
opinion on the resﬁlts of his attempts to reduce risk in a joint pro-
gram may be hampered by differences in procedures among the
services—issues such as competition, concept development, con-
tract versus in-house, concurrency, contract types, multitude of
contracts, etc. “The source of most joint service acquisition pro-
gram conflict can be attributed to organizational interests and
bureaucratic politics.”’?

Many joint programs are less than major, thus not subject to the
DSARC review. Review and approval is retained by the lead service,
but the PM is subject to a joint review process if he is to gain and re-
tain support for his program.

The joint program structure depends on the emphasis and goals
of the program, the desired relationships among the services, the
role of OSD in the program and the phase of the program in the ac-
quisition process. The wide variety of joint program organizations is
depicted in Figure 2. The continuum also includes programs based
upon a single-service requirement with other service taskings, data-
sharing arrangements by a confederation of programs, and single-
service programs with points of contact in the other service(s) or on-
site liaison. Based upon these alternatives, the joint program
manager must tailor his organization to the mission, functional rela-
tions with the executive and participating services, and extent of
the responsibilities of the joint program office. Because of the in-
creased interservice coordination and liaison activities, joint pro-
gram offices require greater staffing than comparable single service
programs.

The joint program manager's authority, responsibility, and ac-
countability are derived from a charter issued by the executive serv-
ice (exceptions are TRI-TAC and MEP which also have DOD direc-
tives as well as service charters). The charter must allow the joint
program manager to accomplish trade-offs between cost, schedule,
and performance based upon the requirements threshold; deter-
mine and allocate funding needs and obtain control over funds
allocated to the program; and communicate directly with the other
services’ decision makers, if required, to resolve support problems.
The charter must also address program resources and funding ar-
rangements, definition of each service’s responsibilities for program
execution, relationships of the joint program with other programs
and supporting organizations, and the chain of command for resolv-
ing program issues. Optional elements in the charter are the respon-
sibility, authority, and reporting/rating official for the participating
service(s) deputy program manager, reporting requirements, project
office organization and staffing, creation of joint committees,
establishment of joint operating procedures, and rating of all
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The joint program, to be effective, must establish control of all
obligation authority. All obligational authority for the joint pro-
gram should be transferred to the servicing host command (the joint
program office is always a tenant organization, serviced by the host
command), and a close working relationship established with the
host comptroller. A forthright relationship should be established
with excess funds returned to the comptroller as soon as it is ascer-
tained that these funds are not needed. At some later date when the
program manager has a genuine need for funds, he is more likely to
get a sympathetic hearing from the comptroller.

Programming and budgeting functions should similarily also be
centrally directed by the joint PM. The programming, budgeting,
and allocation processes practices vary from service to service, as
well as year to year within each service. Funding responsibilities for
most joint programs is shared by the executive and participating
services with funding subject to each service’s assessment of
priorities. There is always the possibility that one of the participants
may unilaterally eliminate or reduce funds {(RDT& E, procurement,
O& M) to the program office. There are also differences among the
services in their uses of various categories of funds or in funding
responsibilities. The formula for sharing costs varies from program
to program. An equitable method of sharing costs is to (1) have the
executive service entirely fund the RDT& E program with budget
priority support from the participating service(s), or split the
RDT&E responsibility among the participants according to an
agreed formula based upon procurement quantities; (2) provide pro-
curement funds to meet each service’s quantity requirements based
upon the average cost of the unit, with funding of common items
such as data and software prorated among the participants, (3) pro-
rate funds for operations and support from a single service
manager, based upon actual costs; (4) assign funding responsibility
for military personnel in the program office to their military service;
and {5) assure changes to meet requirements peculiar to one service
and additional data requirements are funded by the particular serv-
ice. One program manager solved the common configuration prob-
lem by having the participant requiring the change fund the unit
price increases for the other services.

Because the services operate in different environmen.ts, are

organized to accomplish different missions, and support their
forces differently, the support concepts and logistic resource re-
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quirements vary. Estimates of support, investment, and Q& S costs
must reflect these variations. The differences in support concepts
drive the program back toward individual service acquisition pro-
grams. There are differences in practically every aspect of sup-
port——using unit organization structure, Iev_els of maintenance, and
types of support available, occupational skills, training, facilities,
TMDE, and supply environment. Some of these differences are
significant enough to influence the preferred equipment design,
especially maintenance characteristics. A joint maintenance con-
cept should be developed by a Joint Integrated Logistics Support
Planning Group. This group would necessarily include represen-
tatives from all user or user-representative commands of the joint
services. Use of the logistics support analysis review (LSAR) techni-
ques establishes logistic-oriented tasks directly related to relia-
bility, availability, and maintainability and has a single integrated
data base as a sole source of design related logistics data pertaining
to the engineering effort.

Logistics planning tasks take longer and require considerably
more work than a single-service program. Because logistics involves
detail work, logistics issues normally cannot be resolved by escala-
tion to a higher decision authority. Subcommittees or working
groups are required for provisioning, training, LSAR, etc. A steering
committee composed of key staff and management personnel
among the services is required to provide logistics directives to the
subcommittees or working groups. Finally, a high-level review com-
mittee is required to review and establish overall logistics policy
that cannot be resolved at lower levels.

The engineering management area is clearly in the joint program
manager’s favor. Interservice and DOD cooperation has been
developed toward the creation of common standards in engineering
disciplines. Engineering changes are driven, however, by changes in
systems requirements and technological advancement. Configura-
tion management guidelines, as developed in SISMS, must be
developed to systematically identify, evaluate, coordinate, ap-
prove, and implement changes in configuration.

The joint program manager is encouraged to ““tailor” or “parti-
tion” the standards and specifications to suit the complexity and
phase of the program. Tailoring or partitioning the standards and
specifications can eliminate the unnecessary detailed specifica-
tions which are automatically called out by the citing of a general
specification or standard. The aim of the process is to reduce the




cost- and schedule-driver specifications.

Control of the development of software has become a significant
problem with the use of embedded computers in military systems.
A significant source of difficulty in joint programs is that as equip-
ment matures and goes through testing, user participation and ex-
perience come into play. In fact, the Air Force practice is to turn
over software configuration management for mission equipment to
the using command. Control by the joint program manager
becomes more difficult. One of the most effective means of main-
taining software configuration control in this environment is to
maintain configuration control of software documentation. Early
management attention to the development of software documenta-
tion is essential if the program manager is to manage software
rather than have software development become an impediment to
the system development.

Joint service configuration control boards should be chaired by
the service having the prime responsibility, with participating serv-
ices as members. Resistance to change must grow as risk decreases
at each succeeding development milestone, after an early thrust for
innovation and exploring of alternatives. The service configuration
management control regulations, as well as SISMS, prescribe the
ap-
prove/disapprove, and implement changes. The configuration con-

means to systematically identify, evaluate, coordinate,
trol plan must address (1) the level of authority for control and
expansion of this control as the design and testing progresses, (2)
contractor’s internal configuration management system, (3) change
analysis, coordination between services, and approval procedures,
(4) plans for auditing the configuration, (5) criteria for the product
configuration baseline, (6) plans for production/producibility
change testing, and (7) data elements of the work breakdown struc-

ture on which data will be collected.

Problems also exist in testing in the areas of conflicting Army,
Navy, and Air Force development test and evaluation (DT& E) and
operational test and evaluation (OT& E) regulations. Proliferation of
separate service testing that slows the joint program and fails to
provide new relevant information must be resisted. DT& OT is con-
ducted to (1) demonstrate feasibility, (2) minimize design risks, (3)
determine the design alternatives and trade-offs necessary to best
achieve program objectives, (4) ascertain that the system design is
complete, and (5) demonstrate that the system’s military utility will
justify production. Operational effectiveness and suitability issues
must be addressed adequately before a production decision can be
made. The operating environment is significantly different for the
three services. Differences may exist in the performance envelop;
designing to the worst case is not normally affordable or desirable.
There are major differences in the environments, access to
facilities, test equipment, and maintenance skills available at each
level. Because of these differences, operational testing differences
are most apparent. The program manager must recognize these dif-
ferences and plan his testing accordingly to optimize testing ac-
complished in each phase. DT/OT 1l will, of course, cause him the
most significant problems, but relatively minor issues can be ad-
dressed in a follow-on test and evaluation of the first Army, Navy,
and Air Force operational units just prior to the initial operating
capability (I0C) date. Planning, programming, and allocation of the

proper category (6.2, 6.3, 6.4, procurement, or O& M) of funds for
test and evaluation also represent a basic failing of the structure.
Conclusion and Recommendations

Nothing is more important to the success of a joint program than
Such
agreements may well need to be consumated at the service head-

interservice agreement on requirements and funds.
quarters level, since it is here requirements are validated and
funding priorities established. Methods and structures to resolve
service conflicts over requirements and priorities are needed.
USDR& E participation should not be overlooked, since they often
generate the requirement for a joint effort and can provide a forum
for conflict resolution, particularly if the conflict is over the cost of

a joint effort to the services.

Logistics support analysis (LSA) deserves the highest visibility
within the joint program office to tie together the elements of the
integrated logistics support to a common data base. The standard
integrated support management system (SISMS) must be instituted
as early in the program as possible to include integrating SISMS into
the data call, addressing logistics issues among the functional
specialists, and controlling configuration changes.

Most importantly, micro-management must be avoided. The
need to resolve requirements and funding issues at the service
headquarters and OSD levels can quickly and even inadvertently
lead to incursions into the program manager's domain. These must
be avoided if program management integrity is to be preserved.
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ACCELERATING THE DECISION PROCESS IN MAJOR SYSTEM ACQUISITION
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ABSTRACT

The objective of this study was to ascertain how
the management review process incident to DSARC
milestone decisions affects the length of major
system acquisitions and to determine what changes
are needed in this process to accelerate major
system acquisitions. Of the 13 programs re-
viewed, only 2 were adversely affected by the
DSARC management review process. In both cases
the impact was minor and attributable to delays
in issuing the actual SecDef decision. It was
found that the management review process tends to
parallel the technical development of the system
and its length is a function of the chain of
command within the reviewing organization. It
was concluded that the DSARC management review
process does not have a significant impact on the
length of the major system acquisition cycle and
hence, recommendations on specific steps or
aspects of this process are not warranted. It
was suggested that further examination into areas
such as funding problems, testing requirements
and concurrency may prove useful in shortening
the acquisition cycle.

INTRODUCTION

Acquisition cycles for some major weapon systems
are now extending from 12 to 15 years and beyond.
In this length of time perceived threats and
technologies often change, and the results may be
the deployment of obsolete systems. DoD's
concern over the lengthening acquisition cycle
has led to an explicit policy statement that one
objective in major system acquisition is to
"minimize the time from need identification to
introduction of each system into operational
use." (1)

The major system acquisition cycle consists of a
sequence of activities leading to successful
achievement of program objectives. These activ-
ities include: determination of needs, explora-
tion and demonstration of the feasibility of
alternative system design concepts, engineering
development, test and evaluation, production, and
deployment. Each of these activities may span
several years and may be delayed by such factors
as technological barriers, the adequacy and
timeliness of available funding, and qualitative
or quantitative change in the program require-
ments. The management review aspect of the
process is often cited as a primary contributor
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to long acquisition cycles. For example, the
Defense Acquisition Executive (DAE) has stated
that the single biggest deficiency in the ac-
quisition process is the long acquisition time
and that "it's the management superstructure...in
Washington that's strangling the process.'(2) In
addition, the Defense Science Board (DSB) in its
Report of the Acquisition Cycle Task Force,
March 15, 1978, indicated that delays in system
acquisition decisions are caused by introducing
further complications into the process itself,
such as more levels of review and approval, and
recommended that the number of prescribed steps
be reduced.

OMB Circular A-109 establishes policies for major
system acquisition by executive branch agencies.
It requires heads of executive branch agencies to
approve major system acquisition programs at
their inception and to decide, at stipulated key
points, whether or not a program is to be con-
tinued. DoD Directives 5000.1 and 5000.2 im-
plement the requirements of A-109 for major
system acquisitions within DoD. DoDD 5000.1
defines the key decision points for the Secretary
of Defense: Program Initiation (Milestone 0),
Demonstration and Validation (Milestone I), Full
Scale Engineering Development (Milestone II), and
Production and Deployment (Milestone III). DoDD
5000.2 establishes System Acquisition Review
Councils at both the DoD level (DSARC) and the
Service levels ((S)SARCs) to review major programs
and advise the Secretary of Defense at the
aforementioned milestones. Such reviews must be
conducted for all major programs by the (S)SARC
of the cognizant Service at Milestones I, II and
III and by the DSARC at Milestones II and III.
(DSARC reviews are also held at Milestone I for
certain specified programs.)

The principal document used to record essential
program information and to support the (S)SARC
and DSARC reviews is the Decision Coordinating
Paper (DCP). The processing, coordination, and
review of DCPs constitute the major portion of
the required management review process leading to
DSARC milestone decisions.

The original objective of this study was to
determine how the management review process in
major system acquisition can be accelerated.
Implicit in this objective was the assumption
that the management review process contributes



significantly to the length of the acquisition
cycle in DoD and that accelerating that process
would necessarily accelerate the overall cycle.
However, after initial investigation, the va-
lidity of that assumption came into question, and
the study objective was therefore revised.

The revised objective was to ascertain how the
elements of management review affect the length
of the acquisition cycle and to determine if
changes are needed in that area to accelerate
major system acquisitions. The scope of the
study was limited to the management review pro-
cess incident to the DSARC decision milestones in
a major system's acquisition cycle. Hence, the
central question became whether or not the re-
quirements attendant to the processing, coor-
dination, and review of DCPs at both the Service
and the OSD level adversely affected the length
of the major system acquisition cycle. A sec-
ondary objective was to report on any other
aspects of major system acquisition identified
during the study that could be lengthening the
overall cycle and might call for further exami-
nation.

There were three major phases to this study. The
first phase was directed toward identifying the
management review activities in the acquisition
process prescibed by existing instructions, and
thereby establishing the review process required
in each Service prior to a DSARC decision.

The second phase was an examination of selected
aspects of the acquisition history of current
major programs in each Service. Table 1 lists
the programs reviewed during this study. Recent
exposure to the DSARC process was the primary
criterion for selection. Of the 11 programs that
had a DSARC milestone review in the period
December 1977 through March 1979, 9 were included
in the study sample. The major activity of this
phase was interviews with Service and OSD per-
sonnel associated with the selected programs.

The organizations contacted were: OUSDR&E; the
Office of the Chief of Staff, Army; the Office of
the Chief of Naval Operations; the Office of the
Chief of Staff, Air Force; the Army Aviation
Research and Development Command; the Army Troop
Support and Aviation Readiness Command; the Naval
Air Systems Command; the Naval Sea Systems Com-—
mand; the Air Force Systems Command; and the Air
Force Aeronautical Systems Division. Program
offices within some of the above listed organi-
zations were among those contacted.

The purpose of the second phase was to gain an
understanding of the actual management review

process used in each Service and its impact on
the selected programs. During this phase, an

attempt was made to answer the following ques-
tions:

1. Did the management review process adversely
affect the length of the acquisition cycle?

2. 1If so, to what extent?

3. If warranted, how could the management review

process be shortened or accelerated?

4. What other factors adversely affected the
length of the acquisition cycle?

Our findings are summarized in the following
section.

TABLE 1. PROGRAMS IN STUDY SAMPLE
PROGRAMS LAST DSARC MILESTONE
ARMY ASH - DSARC IA on Mar 23, 1976
BLACK HAWK - DSARC III on Nov 30, 1976
DIVAD GUN - DASRC II on Jan 5, 1978
PERSHING II- DSARC II on Dec 21, 1978
SOTAS - DSARC II on Aug 4, 1978
NAVY AIM-7M - DNSARC II on Apr 26, 1978;
0OSD Program Review .on
Apr 27, 1978
HARM - DSARC IIC on Feb 14, 1978
LAMPS - DSARC IIC on Feb 16, 1978
PHALANX - DSARC III on Sep 20, 1977
AIR FORCE AMRAAM — DSARC I on Nov 9, 1978
EF-111A - DSARC III on Dec 12, 1978
GBU-15 — DSARC III on Sep 5, 1978
KC-10A — DSARC II waived;

AFSARC III on Aug 30, 1978

Several terms used in the second phase of the
study should be explained. First, certain
factors (e.g., program funding problems) or
aspects of major system acquisition (e.g., the
management review process) are discussed in
terms of "lengthening" or "delaying" or "adversely
affecting the length of" the acquisition cycle.
What this means is that had that particular
aspect not been required or that factor not
occurred, hardware for the program could have
been delivered sooner to the user. Second, as
used herein the term "management review process"
encompasses the steps leading to-a decision by
the Secretary of Defense. The decision itself
is not considered to be part of the management
review process, but a proper exercise of manage-
ment authority and responsibility in the ac-
quisition process.

The final phase of the study was the development
of conclusions and recommendations based on
analysis and evaluation of the information
gathered in prior phases.

SUMMARY OF FINDINGS

The DSARC management review process demands a
great deal of a program manager's time and
generates a sizable workload for the program
office. However, of the 13 programs sampled,
only 2 appear to have been adversely affected by
the process, and in both cases the delays were
minor (two to four months). Moreover, the
delays were associated .with issuance of the
decisions after the DSARC meeting, not with the
steps prior to it. One of these programs was
also delayed because one of the DSARC principals
had a scheduling conflict.




Interviews were conducted with both military and
civilian personnel in three Services and 0SD
about programs with diverse hardware at dif-
ferent stages of development. Nevertheless,
there was a consensus among the interviewees
that the management review process does not hold
up the technical progress of systems under
development, and that elimination of the review
steps leading up to a DSARC decision would do
little to accelerate the acquisition cycle. The
timing of the DSARC process depends on progress
in the technical development of the system, and
that is what consumes the time. Most program
managers understand the OSARC process and plan
for it accordingly. Thus, it was found that for
the most part the management review process
parallels the technical development of the
system. The majority of the interviewees cited
factors other than the management review process
as contributors to prolonged acquisition cycles.

The length of the DSARC management review pro-
cess (i.e., the number of review steps) is a
function of the chain of command within each re-
viewing organization. To shorten the management
review process, the chain of command would have
to be shortened or changed. This is an organi-
zational consideration and hence, beyond the
scope of this study.

The DSARC management review processes required
by existing regulations in each Service differ,
especially in terms of the number of required
steps and the degree of procedural detail. The
Army is the only Service to have revised its
regulations and instructions in order to stay
current with OSD policy in this area. In addi-
tion, both Army and Navy programs are subjected
to a number of interim staff briefings not
required by existing regulations. However,
regardless of how cumbersome or streamlined
individual Service review processes appeared,
they made no significant difference in the
length of the acquisition cycle for the programs
reviewed because the review processes parallel
other .acquisition activities.

A system's development time, and hence the
length of its acquisition cycle, depends largely
on the adequacy and timeliness of its funding.
Seven of the 13 programs reviewed experienced
funding-related problems. Over 30 percent of
the interviewees indicated that -inadequate
program funding, including lack of funding
stability, was the primary contributor to pro-
longed acquisition cycles. Funding-related
problems can range from minor budget cuts to
program stretch-outs to total elimination from
the budget. Funding instability (e.g., changing
estimates of planned available funds in out-
years or differences in planned vs. actual
funding amounts in a given year) can prevent the
accomplishment of program objectives in the time
originally contemplated. Many of the funding
problems seem to stem from a lack of proper
interaction between the DSARC process and the
resource allocation process (i.e., the PPBS).

Decisions made in one forum can be reversed in
the other. For example, it was learned that the
GBU-15 program was totally eliminated from the
budget three weeks after it received the DSARC
Milestone III production approval.

Six of the 13 programs reviewed experienced
problems with changing system requirements.

Lack of agreement within both the cognizant
Service and OSD on the configuration and per-
formance parameters required was cited several
times as a significant cause of long acquisition
cycles. Other instances of this problem include
altering a system's design during the develop-
ment stage by requiring additional technical
capabilities, and indecision as to a system's
potential operating enviromment. Inconsistency
in system requirements can promote program
instability, divert limited resources from more
important activities, and lengthen the acquisi-
tion cycle.

Five of the programs reviewed appear to have
been affected by testing requirements. (There
was no attempt to assess if the delays due to
testing were justified.) In addition, many
interviewees mentioned the large amount of
testing required prior to certain major program
decisions as a prime contributor to the length
of the acquisition cycle. Most major weapon
systems are tested by at least three different
organizations: the contractor, the developing
agency, and the cognizant Service's independent
operational test and evaluation (OT&E) group.
Much of this testing is performed sequentially.
As the Defense Science Board's Acquisition Cycle
Task Force stated in its 1977 summer study,
"what is really desired--and desirable--is joint
testing but independent evaluation.”

Only a few of the programs reviewed made use of
planned concurrency in the various phases of
development (i.e., accomplishing acquisition
activities in parallel). Acquisition activities
now performed sequentially could be performed
concurrently for some programs without risk to
the success of the program. For example, one of
the programs reviewed is planning to have the
logistics support work done concurrently'with
initial production, instead of during the
development stage. Increased use of concurrency

- was considered by many of the interviewees to
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have potential for shortening the major system
acquisition cycle. The Acquisition Cycle Task
Force has pointed out that concurrency is
standard practice in commercial business and
that a certain amount of it can contribute to
the shortening of the acquisition process.

CONCLUSIONS AND RECOMMENDATIONS

The Defense Science Board stated in its 1977
summer study that

"there is a normal tendency to take
this elaboration of the decision pro-
cess as the cause of the delay (to the
acquistion process) and to assume that
streamlining the process would reduce



the delays. On the other hand we may
thereby be confusing cause and effect:
the elaboration of the decision pro-
cess may be only a Parkinsonian ra-
tionalization of the overall delays
which actually stem from deeper causes."

The findings from this study support this state-
ment. It was concluded, based on these findings,
that the management review process incident to a
DSARC milestone decision does not significantly
affect the length of the major system acquisition
cycle. For this reason, and because the length
of each Service's review process is a function of
its chain of command, any recommendations to
eliminate review steps would probably have little
or no impact on the length of the acquisition
cycle, but could adversely affect organizational
matters. In addition, it is both impractical and
naive to suggest that certain levels in the chain
of command should not be able to exercise the
prerogative of reviewing programs under their
auspices. Therefore, recommendations on specific
aspects of or steps in the DSARC management
review and decision process of each Service are
not warranted.

However, there is nothing inherent in the manage-
ment review process to prevent its causing pro-
gram delays in the future. Consequently, at-
tention should be paid to keeping the process
within manageable bounds. The only effects of
management review on the programs in the study
sample were delays in issuing the Secretary of
Defense decision or in scheduling the DSARC
principals. It is recommended that OSD continue
to schedule DSARC meetings well in advance in
order to permit proper planning and that OSD
attempt to issue all Secretary of Defense deci-
sion memoranda within three weeks of the DSARC
meeting. This last recommendation coincides with
the guidance in the latest draft revision to DoD
Instruction 5000.2.

The Services should keep their individual in-
structions on the major system acquisition
‘process up to date and aligned with DoD policy.
It is suggested that OSD take action to require
the Services to update their implementing in-
structions or regulations within four months of
the effective date of any new revisions to DoD
Instructions or Directives on major system
acquisition.

The findings indicate that factors other than the
management review process have a significant
impact on the length of the acquisition cycle.
Areas such as funding, testing and concurrency
appear to hold greater promise for shortening the
acquisition cycle. These areas involve complex
issues which have been studied and debated for
years. The intention here is not to recommend
specific changes, but rather to suggest areas
where further examination appears warranted, if
shortening the major system acquisition cycle is
a primary objective in DoD. It should be rec-
ognized, however, that there may be other objec-
tives and reasons underlying the current DoD

policy in these areas more compelling than short-
ening the acquisition cycle. The following is a
discussion of the factors identified during the
study as having potential for shortening the
acquisition cycle.

As previously noted, many of the problems related
to program funding result from improper inter-
action between the DSARC and PPBS processes.
current OSD initiative in the area of afford-
ability of major systems is an attempt to improve
this interaction, and it should be continued. 1In
addition, other means of increasing the stability
of program funding should be explored. One such
means is multi-year funding for selected high
priority programs. Although this concept is
apparently unpalatable to Congress at present, it
is possible that some limited application of it
under the proper conditions might be approved at
some future time. In any event, further research
into the problem of program funding stability
should prove very beneficial.

The

Another concept that should be examined is the
establishment of a reserve to be used by 0SD

to finance start-up work on new programs imme-
diately after approval of a Mission Element Need
Statement (MENS). As pointed out in several
recent reports on the acquistion process, (3)(4)
there is no mechanism for funding new major
programs other than the PPBS. Since it can take
upwards of 18 months for a new program to break
into the PPBS budget cycle, there is a built-in
lag in the acquisition process subsequent to MENS
approval. Establishment of a reserve or re-
volving fund to be used for financing new major
programs upon MENS approval could possibly accel-
erate the acquisition cycle. Obviously, such a
reserve would need to be tightly controlled at
the OSD level and would need congressional sup-—
port. Nevertheless, OSD should seriously eval-
uate this concept and determine under what con-
ditions it would be logical and beneficial.

The testing area was repeatedly mentioned as a
prime factor contributing to long acquisition
cycles. Several efforts by OSD could help in
determining whether a detailed review of testing
requirements is needed. For example, an exami-
nation of 10 to 20 major systems to determine if
the testing program resulted in substantive
system changes could provide insight into whether
all of the testing is necessary. Also, it could
be beneficial to find out whether testing pro-
grams are being adequately tailored to the in-
dividual system by taking into account factors
such as use of mature or off-the-shelf compo-
nents, and performance of testing as early as
feasible in the development cycle.

The sequential aspect of testing on DoD weapon
systems is another candidate fof further exam-
ination. Tt appears that opportunities may exist
to shorten the acquisition cycle through con-
solidation of some testing and use of concurrent
testing. OSD should evaluate this idea and
determine under what conditions consolidated and
concurrent testing seem reasonable. In




addition, 0SD should consider the possibility of
allowing performance of OT&E concurrently with
the start-up of production for selected systems.
Because of the large investment in a program by
the time it reaches OT&E, outright cancellation
at this point is seldom a viable option.

The wise use of planned concurrency can be bene-
ficial in shortening the acquisition cycle. O0SD
should take a serious look at the concept of
concurrency with the aim of developing guidelines
which delineate the conditions under which con-
currency seems logical. Such guidelines should
take into consideration factors such as the
urgency of need for the specific system, the
technical advancements or risks embodied in the
system, and the likelihood of a change in the
military threat against which the system is to be
deployed.

Akin to the concept of concurrency is the need to
use a flexible approach to acquisition. Each
system is unique in some way. Why must every
program's acquisition process have the same four
phases? Perhaps phases could be combined or
elminated for some programs without much risk.
There is a real danger that the acquisition
process could become institutionalized to a point
where it becomes rote, with little room for
management judgment. Innoyative and imaginative
approaches to acquisition should be encouraged.
Tailoring the process to fit the specific needs
and circumstances of a program could provide a
means to shorten the acquisition cycle. One of
the programs reviewed during the study is uti-
lizing some of these concepts and tailoring its
acquisition strategy to the specific circum-
stances of the program in order to shorten its
acquisition cycle. It appears that these efforts
have been successful to date. OSD has also
recognized the potential benefits to be derived
from a flexible approach to acquisition in its
latest draft revision to DoD Instruction 5000.2.
Opportunities to shorten the acquisition cycle
such as the ones mentioned above should be actively
pursued.
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ABSTRACT

Multiple criteria approaches to decision
situations are valuable due to the increasing
importance placed on incorporating non-commen-
surate and conflicting objectives into the
choice making process. Process algorithms for
multiple objective optimization theory and
multiple attribute utility theory motivate a
combined methodology which utilizes the comple-
mentary aspects of both processes.

In this paper, results are presented of the
application of this joint approach to a defense
systems acquisition problem. Specifically, a
paradigm for electronic warfare aircraft retro-
fit is developed using the combined multicri-
teria process. A set of criteria which can be
used to evaluate, in a comprehensive manner,
alternative system configurations is presented
and used, with synthetic data, to illustrate
the proposed planning aid.

1. INTRODUCTION

The retrofit of a particular aircraft with
equipment designed for a mission which the air-
craft was not originally designed to fly typically
requires a large systems effort. Specifically,
the retrofit of an aircraft with sophisticated
electronic warfare (EW) equipment has historically
involved inefficiencies and inadequacies including
schedule and budgetary overruns and a lack of
initially specified final product performance.
Development of a useful combined multiple objec-
tive optimization theory multiple attribute util-
ity theory based process (MOOT/MAUT process) seems
a logical choice to ameliorate the difficulties of
current electronic warfare aircraft retrofit
design (EWARD) processes. These difficulties are
felt to be representative of those encountered in
defense systems acquisition; they are by no means
unique to defense equipment acquisition however.
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The major contributions of this effort are the
delineation of systems engineering process algor-
jthms, the development of a combination methodology
based on the complementary characteristics of mul-
tiple attribute utility theory (MAUT) and multiple
objective optimization techniques (MOOT), the de-
velopment of an efficient framework for EWARD
through extension of the approach, and the genera-
tion of a set of criteria for evaluation of alter-
native retrofit systems in the defense systems
acquisition cycle.

2. MULTIPLE CRITERIA DECISION THEORY

The MCDT approaches of MOOT and MAUT can both
be utilized in a normative manner, which makes
them suited for identifying policies which are
aimed at providing solutions to decision situa-
tions. These MCDT approaches are comprehensive
techniques for complex decision situations.

The MOOT approach is concerned with genera-
ting non-dominated solutions to a vector of ob-
jective functions. Information from a preanaly-
sis effort is used to identify a vector of value
functions which are then optimized using an appro-
priate technique. The results of this optimiza-
tion process generally represent one or more sets
of "efficient" solutions from which the decision-
maker (DM) subsequently chooses the "best opti-
mum". This "best optimum" selection by the DM
has not received a proportional amount of atten-
tion as has the optimization aspect of MOOT. Our
use of MOOT is primarily as an aid to alternative
ranking as contrasted with its more typical use in
optimization. .

The MAUT approach requires the analyst to
elicit preference information from the DM concern-
ing the relative importance of attributes of pro-
posed alternatives policies. This information is
used to formulate a scalar social choice function
which is used to score alternative policies.

MAUT seeks to rank alternatives based on the
decisionmaker's utility for the outcomes or attri-
butes of those alternatives. MAUT, therefors is
intended primarily to be a decisionmaking aid. A
principal difference between the two approaches is
the inclusion of criterion or attribute weight
elicitation in MAUT to form a scalar social choice
function for evaluation. While neither approach
is entirely new, the development efforts for both
approaches have not reached full maturation (Starr
and Zeleny, 1977).

The structural basis of both MOCT and MAUT
processes produces a set of common characteristics.
These characteristics include:



a. a set of objectives (generally non-commensur-
ate and conflicting) which reflect the DM's
values

b. a set of attributes for measuring attainment
of objectives

c. a set of alternative actions or decision var-
iables

d. an elicitation of preferences concerning a
number of the attributes from the DM

This set of common characteristics leads us to
expect the same quantitative solution from both
MOOT and MAUT processes when they are applied to
the same decision situation if we assume that the
DM s consistent with respect to the preferences
elicited in the MOOT and MAUT processes. Indeed
this is the case because the MOOT process elimi-
nates dominated sets of solutions which are not
Pareto optimal. Surely none of these sets can be
optimal in MAUT where Pareto optimality is a
necessary condition.

MOOT and MAUT processes are both mental con-
structs to approaching multiple criteria decision
situations and that for all intents and purposes,
there are no fundamental differences in analytical
structure between them (DeWispelare and Sage,
1980). There may be a number of behavioral
differences however noted in actual practice which
relate to the different effects of such factors as
stress and contingency style upon each of the pro-
cesses and the combined process.

When either MOOT and MAUT approaches are used,
there is a commitment made by the using organiza-
tion to dedicate the required resources toward
producing a solution. Because of the structural
similarity of MOOT and MAUT processes, much of the
information required concerning a decision situa-
tion by either process is for all practical pur-
poses identical. LIkewise the time requirement to
carry out MOOT and MAUT processes is comparable
because similar functions must be accomplished
with the DM(s) and other stakeholders in both pro-
cesses. There are organizational implications of
the operational differences in MOOT which allow
the DM to express alternative value scores prior
to formation of the NDSS. 1In the case where con-
tact between the analyst and DM is limited to
separate short intervals, the MOOT process may be
more efficient than the MAUT process because the
analyst can accomplish part or all of the ranking
process to form the NDSS between interviews. Much
analysis can be done with just these alternative
value scores and without knowledge of attribute
or criterion weights (White and Sage, 1980). In
MAUT, both the DM's value scores and criterion
weights must be accomplished prior to ranking
alternatives which may delay somewhat the iden-
tification of the_optimal policy in the case of
restricted DM-analyst interaction. Very often,
limited contact with DM(s) and the other stake-
holders necessitates certain assumptions such as
linearity and risklessness as discussed by
Edwards (1977). While these assumptions 1limit the
types of multiple criteria analysis techniques
which can be used, their presence often allows for
a-solution in a pragmatic manner. In these situa-
tions of restricted DM-analysis contact, the
analyst is challenged to organize the interyiew,
utilizing techniques such as prior construction

of attribute templates for verification by the DM
and rapid screening of decision alternatives, so
that the essence of the DM's values can be rapidly
elicited.

MOOT and MAUT have each developed as methods
primarily directed at two different purposes.
MOOT is efficient at optimizing in the multiple
criterion case as well as determination of non-
dominated sets from elicited attribute or criteria
scores. MAUT is adept at incorporating the DM
preference structure into the decisionmaking
effort. We postulate that the most is gained by
using each approach in a complementary fashion in
the manner for which each was developed. In this
way a multiple criteria approach takes on an air
of synergism and the potential for close adaption
to the varied cognitive styles of decisionmakers.

If it appears cost effective to use a MCDT
approach to resolve the decision situation, then
Figure 1 is an aid which can lead the user to an
appropriate technique. The DELTA chart of Figure
1 indicates to the analyst and DM whether the com-
bined MOOT/MAUT approach is appropriate for a
specific decision situation. An abbreviated algor-
ithm for the joint approach is shown in Figure 2.
The deterministic/non-time varying case is
described in this algorithm because of its sim-
plicity and generality. The following efforts are
accomplished:

a. A pre-analysis phase is accomplished to
generate the input description and specification
or decision situation issue formulation elements

b. A systems analysis/modelling phase is
directed toward constructing the situation model
so that impacts of the various alternatives poli-
cies will be "correctly" produced.

c. Identification of feasible alternatives
is the next step prior to optimization.

The generation of a set of alternative
actions from which to choose is accomplished in
system synthesis. 1In an effort to cause the DM
to think in a comprehensive and -thorough manner,
the analyst should encourage the DM to consider
as many alternatives as possible. Analysts and
others on the DM's staff may be of considerable
assistance in this regard. Logical steps in
identifying the feasible alternatives are to list
the possible alternative acts and then eliminate
the improper acts. This reduction of the
decision space to include the feasible alterna-
tives is usually accomplished to some degree by
the DM (perhaps subconsciously) using some
version of lexicographic ordering or elimination
by aspects procedure in which one compares the
alternatives by looking at specific attributes,
and eliminates alternative policies which do not
meet minimum requirements for one or more aspects
of decision situation resolution. The analyst
continues this refinement of alternatives with
the DM until an appropriate set of alternative
policies is produced. Exclusive use of elimina-
tion by aspects usually requires that the attain-
ment levels of the attributes are continually
made more restrictive until only one alternative
remains. In our approach, a set of minimum
attainment levels is specified and other means
are used to select the optimum alternative.

This generally allows a successful tradeoff be- .




tween flexibility, time, and tractability.

d. Optimization of the multiple objective
functions is then accomplished. Ranking of alter-
natives using multiple objective value functions
and MOOT is required because a scalar social
choice function (SCF) has yot yet been formed.

e. The elimination of dominated alterna-
tives is accomplished to reduce the decision space
to only those alternative policies which have
attribute levels which are non-directed, bearing
in mind a caveat concerning elimination of an
alternative which is not dominated by a majority
of other alternatives. The efficient set of the
best candidate forms of the alternative policies
then forms the NDSS. In some cases, it may be
reasonable to form a "feasible essentially NDSS."
For instance, Figure 3 shows a set of solutions
for the two attribute case. The strict NDSS is
composed of solutions a, b, ¢, d, e. But for a
DM who values both attributes, solutions a and e
are not very good (although they are non-dominated)
and solution f is very good (although it is domi-
nated). In this case, it would seem reasonable to
form a feasible essantially NDSS composed of solu-
tions b, ¢, d, f which should be examined closer
for selection of the optimum.

f. The optional final policy selection phase
is a MAUT exercise where the preferences of the
DM are elicited to form a scalar SCF. This process
is described by Keeney and Raiffa (1976), Edwards
(1977), Sage (1977), and others. The SCF then
becomes the scoring criterion by which the members
of the NDSS are evaluated and ranked. The optimal

policy is then identified and presented to the DM

.:or consideration. There are many opportunities,
e feel, for innovation concerning this phase of
the effort and current research to this end
(White and Sage, 1980) is in progress.

g. An analysis of results is conducted to
evaluate the sensitivity of the solution to varia-
tion in parameters. Critical parameters are
identified, and an improvement in the accuracy of
these parameters are attempted. The final step in
the algorithm is planning for implementation of
the optimum policy.

This algorithm is iteratively applied until
no significant change occurs in the results. This

~algorithm, which allows MOOT and MAUT to be used
in individually specialized but complementary
steps, appears more efficient than resolving the
decision situation with either approach alone.
Modifications to this algorithm due to outcome
uncertainty, time varying relationships, and other
factors are contemporary needs for research in
this area.

The benefits of the combined MOOT/MAUT
approach compared to either process are as follows:
there is more efficient resolution of decision
situations because of the complementary nature of
the combined processes; this combined approach can
be used if there is limited access to the DM
because the interview time can be partitioned into
elicitation of alternate act scores or utilities,
and criterion or attribute weights elicitation,
while allowing the analyst to continue in the
model1ing and optimization steps between these
elicitations. The main cost of the combined MOOT/

.MAUT approach compared to either approach alone is

an expected increase in computer resources util-
ized particularly as the number of attributes
increases. We do not believe that there is an
increase in required decisionmaker interaction;
often just the converse will be the case. Table 1
presents comments on the costs and benefits of
these approaches.

3. THE ELECTRONIC WARFARE RETROFIT PROCEDURE

The USAF is guided in the procurement of mil-
itary equipment by various regulations and direc-
tives (eg., DOD, 1977a; USAF, 1966b). The U.S.
Air Firce EW retrofit process starts with the
identification by the using commands in group G-1,
or the intelligence community, of a deficiency or
need. Figure 4 illustrates the process. This
deficiency can be a previously recognized weakness
which now can be corrected through successful
efforts of government laboratories or industrial
contractors through the acquisition of a new
systems. This deficiency or need is presented by
the using command to Headquarters Air Force (Hq.
USAF) in the form of a statement of need (SON),
and this is where group G-2 becomes involved
(USAF, 1978). If the initial estimate of system
research, development, test, and evaluation
(RDT & E) exceeds $75 million or $300 million in
production, the program 1is designated a major
systems acquisition. As a major systems acquisi-
tion, the Defense Systems Acquisition Review
Council (DSARC) review program is required. The
Mission Element Need Statement (MENS) is next
generated which must identify the mission need in
terms of the task to be performed, assessment of
projected enemy threat, and existing DOD capabil-
ity (DOD, 1977b). Hg. USAF reviews the MENS and
forwards it to the Secretary of the Air Force
(SAF) who approves it and sends it to the Secre-
tary of Defense (SECDEF) for final approval,
or redirects it for appropriate modification or
termination. If the need is judged as legitimate
and current by the SECDEF, the program is initiated
(milestone 0) by authorization of funds for the
Conceptual Phase.

A DELTA chart documenting the Conceptual
Phase is illustrated in Figure 5. Funding is made
available to a System Program Office (SPO) cadre
in Group G-3 to define the acquisition problem,
identify program objectives and goals, and alter-
native candidate systems. The SPO also develops
models to evaluate operational considerations,
acquisition approaches and associated risk fac-
tors. Using cost and performance trade-offs,
candidate systems are evaluated to identify one
or more alternatives for entry into the Valida-
tion Phase. Next, development of a Program
Management Plan (PMP) is undertaken as the
summary of the previous efforts. The PMP is used
as the basic document defining pertinent aspects
of the retrofit system. The PMP is used to pre-
pare the Program Management Directive (PMD) which
summarizes the previous efforts in the Conceptual
Phase, and presents a plan for proceeding into the
Validation Phase. Hq. USAF uses the PMD to gen-
erate the Decision Coordinating Paper (DCP) as
input to the Air Force Systems Acquisition Review
Council (AFSARC). AFSARC makes recommendations
on the program and forwards these to the SAF.



If the DCP is approved, it is passed to the DSARC
(milestone I) for action. Following recommenda-
tions by DSARC, the SECDEF is tasked with final
decision on the program. If approval is granted,
funding authorizes proceeding into the Validation
Phase. The Conceptual Phase is purely a "paper"
effort with no funding authorized for hardware.

The Validation Phase is illustrated in
Figure 6. When the Validation Phase is authorized
by the SECDEF, a SPO (G-3) is tasked with gen-
erating the basis from which one or more contrac-
tors are selected to go into the Development
Phase. Validation is achieved through either a
contract definition (paper design) or a proto-
type (hardware demonstration) approach. In the
“contract definition" approach, usually two (or
more) contractors are allowed to compete with each
other in an attempt to further define amd refine
the system. A Request for Proposal (RFP) is
issued which initiates the paper study. The
results of this phase are system specifications
and a statement of work. A source selection team,
including representatives from G-1, G-2, and G-3
selects the most attractive contractors from the
competing group. A RFP is issued and funding
negotiations for the Development Phase are com-
pleted with the selected contractors. 1In the
“prototype" approach, a Development Concept
Paper (DCP) from the Service Secretary {G-2)
initiates the process. A formal RFP is distributed
to industry, and a Source Selection Team usually
chooses one or more contractors to fabricate a
hardware version of the system under development.
This hardware system is evaluated analytically in a
demonstration or "fly-off" exercise. During this
evaluation, a RFP is prepared for Full-Scale
Development, and the most satisfactory potential
contractor is selected for further development.

In either contract definition or prototype
approaches, a PMP is prepared next, followed by the
DCP and PMD, and a DSARC board meets for milestone
1I1{G-1, G-2, G-3) to judge the worthiness of the
program to proceed. If the program is judged
essential and proceeding satisfactorily, the
SECDEF acts on the program. If the program is
approved, a PMD (G-2) is sent to the SPQ and
funding is approved as authorization to proceed

to the Full Scale Development Phase. OQther alter-
native actions to proceeding into Development are
to return to more validation, or cancellation.

The Full-Scale Development Phase provides the
expanded engineering design, fabrication, testing,
evaluation, and support planning for the selected
system. The "user" and "supporting commands"
participate in the Development Test and Evalua-
tion (DT & E) and Initial Operational Test and
Evaluation (10T & E). The contractor negotiates
for production during the testing process, and
configuration audits (FCA and PCA) are accomplished
subsequent to finalizing the system configuration.
After this, any change in the system is rigidly
controlled and must follow the formal Engineering
Change Proposal (ECP) route. The results of the
Development Phase are presented to DSARC at mile-
stone III for review. If approval is granted and
Office of the Secretary of Defense (0SD) funding
procured, the program enters production. 0

In the Production Phase, the system is pro-

duced by the contractors and logistic support is
procured. This by far is the most costly and time
consuming phase up to this point.

The completed system is turned over to the
user in the Deployment Phase by the Systems
Manager (SM) in Logistics Command (AFLC). There
the system is utilized and maintained until its
retirement.

The process just described for EW retrofit
of an ajrcraft is seldom followed exactly because
of a number of complex factors pertinent to elec-
tronic warfare. There appears to be seven basic
reasons for EW retrofit difficulties:

1. Electronic Warfare is a highly technologi-

cal, expensive and specialized business.

2. There is insufficient communication between
all stakeholders at all phases of the
system cycle.

3. The decisionmaking structure is multilevel
and semidefined.

4. Government policy makers to not operate in
sufficient isolation from private indus-
try and while this has many benefits it can
have disadvantages as well.

5. Long range government policy is difficult
to forecast.

6. The current funding directives (OMBC-109)
encourage (and occasionally specify) dual-
contractor development procedures for new-
1y designed equipment and consequent
funding and scheduling issues.

7. The contractor and retrofit program are
often given flexibility with respect to
cost and schedule commitments and this
indirectly encourages program limitations,
delays or cancellations due primarily to
priority changes as contrasted with per-
formance and cost issues.

These factors make the normal EW retrofit

procedure difficult to implement. They point out
the need for a comprehensive approach to the EWARD,
such as that supplied by the MOOT or MAUT systems
engineering methodology. These multiple criteria
approaches allow the incorporation of a set of
salient attributes in a way that allows one to
address the requirements by individually consid-
ering factors which are affected by the impediments
discussed previously. This flexibility is of
significant value in a large-scale effort like
EWARD. In EWARD, the need exists for an adequate
set of criteria which can be utilized in the eval-
uation of alternatives. The development and sub-
sequent incorporation of these criteria into the
difficulties cited produce a cost effective pro-
duct that will meet the needs of the users.

4. THE EWARD DECISION SITUATION AND APPLICATION OF
THE MULTIPLE CRITERIA DECISION PROCESS

A major accomplishment of this research is in
deducing whether or not a MCDT approach could
ameliorate potential inefficiencies extant in a
particular defense systems equipment acquisition.
The specific application entailed applying the
combined MOOT/MAUT approach to an EWARD situation
in tne Conceptual Phase of the Defense Systems
Acquisition Cycle. A pre-analysis phase was
conducted in which three primary groups of stake-
holders were identified. These groups were the




operations group, the government policy group, and
the technical development and assessment group
within the U.S. Air Force.

A set of twenty-one decisionmakers and advis-
ors from the three groups identified above volun-
teered to take part in the effort. These partici-
pants were individuals who were currently involved
in the design, production and procurement of EW
equipment. Interaction with the participants was
through a series of interviews. As expected, the
objectives identified by the participants were
found to be noncommensurable in the sense that no
common measure (cost, volume, etc.) could be
found. With the interaction of the DMs and
advisors from the three stakeholder groups, a set
of criteria which included the salient attributes
of EWARD was established (Table 2). A set of
alternative systems with respect to levels of the
attributes was obtained from government and
industrial sources. Data used in our example have
been modified to incorporate the realism of a
retrofit situation without identifying specific
equipment. Preferences, utilities, and minimum
acceptable attainment levels of the attributes
were elicited from the groups to be used in the
MOOT/MAUT process. Through utilization of the
process, the decisionmaking group was able to
identify an optimal alternative in an expedient
manner. A validation exercise was performed on
an actual system now in use to corroborate the
developed EWARD approach as an efficient process
for identifying a satisfactory retrofit config-
uration.

Two important features seen in this applica-
tion effort are that this application methodology
makes provisions for participation of decision
makers, advisors, and experts at an early phase of
EWARD, and the methodology used appears flexible
enough to be applicable to any EWARD of the near
future. The EWARD process was accomplished by
use of the attribute template determined in this
research and shown in Figure 7 together with the
developed MOOT/MAUT algorithm.

7. SUMMARY CONCLUSIONS

The following conclusions can be drawn:

a. While there are operational and philo-
sophical differences between MOOT and MAUT,
both processes are mental constructs to
approaching decision situations.

b. At the application level, both MOOT and
MAUT approaches will allow identification
of a strategically equivalent optimal
policy, assuming the DM is consistent and
the NDSS is complete.

c. The complementary phases of MOOT and MAUT
are compatibte for combination into a
single methodology.

d. There are many interesting behavioral im-
plications of a combined MOOT/MAUT process.

e. A MCDT approach has merit in an EWARD
application, particularly in its early
stages. The combined MOOT/MAUT approach
should increase the efficiency of EWARD in
a comprehensive manner for an overall time
and resource savings in evaluating alter-
nate system configurations.

f. The experimental subject group used in this
research viewed the MOOT/MAUT framework

presented as an acceptable and desirable
approach to this specific defense systems
equipment acquisition situation (EWARD).
g. Careful assessment of preferences and

corroboration of the scaling constants in
the aggregated utility functions of DMs
and advisors is critical to identify the
optimal system configuration.
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Table 1

Comments on Multiple Criteria Approaches

Approach Cost of Using Benefit of Using

DM may not feel involved in Presents the candidates

MOOT certain aspects of the process for optimal alternative
such as the optimization and in the form of a NDSS

formation of NDSS

Requires detailed elicita- Ranks all alternatives
MAUT tion of the DM's preference in terms of scalar
structure performance index
Generally requires more A comprehensive approach
analysis time (and computer that incorporates the DM
MOOT/MAUT time) because of the compre- into several phases which
hensive approach should increase the accep-
tance of this approach
by DM's.

May require less total
DM involvement then either
process used separately.

Table 2

Criteria for an EW Retrofit System

1. Technical: EM Aircraft Aerodynamic Performance
a. EW System Weight
b. EW System Volume Required
c. EW System Power Required

2. Economic: EW Retrofit System Life Cycle Cost

3. Military: Retrofit System Electronic Warfare Performance
a. Aircrew Performance
b. Number of Threats Degraded
c. Number of Threats Defeated

4. Political: National Policy Satisfaction
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decide to utilize MCDT for
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Are there numerous objectives
and accompanying attributes

at the preferred level of anal~
ysis of the decision situation?
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No'

Are the attributes
Performance Indepen-
dent , (PI)?

Do not use
a MCDT ap-
proach

Yes No
OR

<+

Use a MCDT
approach

they are PI?

Can the attributes be
redefined such that

__.___J Yes ’ No

Decision maker and
analyst

Generate the input
description and
specification for
the decision
situation

Decision maker and
analyst

Model the situation
process so that
impacts from the
various alternative
policies will be
produced

!

Analyst

Do the policies require refine-
ment before being considered
viable decision options?

Do not use a
MCDT approach
since an optimal

Use an optimization
technique and opti-
mization management
algorithm to refine

!

Analyst

Discard alterna-
tives which are
dominated by a
majority of the
other alternatives

%

Decision maker and
analyst

Use an appropriate
MAUT technique to
aid the DM in the
selection of the
optimal policy
from the remain-
ing alternatives

%

Decisjion maker and

policy cannot or tune the alter- analyst
No Yes be identified natives for best = =
b e o
Will it be possible means
and desirable to form L !
a scalar SCF before No
optimization? — Decision maker and Decision maker and
OR analyst
Yes ' | analyst
Use the joint MOOT/MAUT

Discard any alter-

Use a MAUT technique native policies

for ranking alterna- tion and decision
tives and identifying making

approach for optimiza- ?Onsiruzt a pian
where one or more or lmplementing

attributes result- the selected policy

the optimal policy *
fail to exceed some

l Use a MOOT technique minimum acceptable
— for