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SECTION 1

SUMMARY OF
CONCLUSIONS AND RECOMMENDATIONS

1.1 GENERAL

This report presents the observations, conclusions and recom-
mendations of the Ad Hoc Group on Developmental Lead Time.

Since the Army last conducted an intensive study of lead
time in 1961, there have been many procedural improvements in
management of RDTSE with the establishment of CDC, AMC with its
project managers; and ACSFOR with its planning, coordinating, and
monitoring functions. We believe the present organizational
structure is competent to deal with the problem of shortening
lead time.

However, we find that time, and the advantage of doing
things quickly, appear to play minor roles in the present manage-
ment process and its descriptive documentation. The few remaining
statements about lead time goals in the current Army Regulations
are wgak and represent substantial relaxations of the goals set
in 1961.

We believe that short developmental lead time (measured
from project initiation to first issue to troops) must be an
essential consideration in the development process, although it
must be fairly balanced against performance and cost. It will
not be given this consideration unless it is established as a
principal objective in development.

Success in development depends critically on R & D
accomplishments prior to project initiation: good concept
formulation and design definition, competent appraisal of
suitability and availability of required technology and components,
sound formulation of the requirements, and adequate funding.

In order that the timeliness of sound concept formulation
not be dissipated by advancing technology, prompt program selection,
approval, and initiation of development by DA is required.

Once the project has been initiated, we feel that quick re-
alization is essential to forestall obsolescence, control costs,
maintain continuity of project management, and provide most rapid
upgrading of the Army's operational capability to best meet the
enemy threat.
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We believe that the key to developmental success In
planned time Is: (1) strong, experienced project management
(2) administrative and review procedures which expedite program
progress, (3) responsive support of the Project Manager within
user agencies, and (4) aggressive use of concurrency in develop-
ment of design and preparation for manufacture as well as in
testing and operational planning.

Finally, we believe that the management system must be
designed to be self-correcting: the ability of the Army to analyze
its own performance is evidenced by the excellent series of
briefings given us on the histories of specific materiel develop-
ments. We note that the Army has exercised Initiative in beginning

to measure administrative lead time, an aspect of major concern to
us. What remains is to apply this activity on a continuing basis

to the progressive simplification and strengthening of the manage-
ment process.

Our principal conclusions and recommendations are
presented in this section. Discussion and rationale are contained
in the following sections. It is hoped that the observations, conclu-
sions and recommendations of this report will be of assistance to
HQ DA and other Army agencies in attacking aggressively and expedi-
tiously the matter of shortening the time required to meet effectively
the needs and wants of the Army for new materiel.

1.2 - CONCLUS IONS
1.2.1 General

(1) We believe that the time from concept to operational
use of Army systems can and must be shortened.

(2) The development process is necessarily a compromise
among time, funding rate, assurance, and performance.

(3) Current emphasis is on cost and program assurance,
almost to the exclusion of time.

(4) The present goal of four years, from project
initiation in Engineering Development/Operational
Systems Development to conditional type classifica-
tion, covers only a segment of the process from

‘establishment of requirements to first Issue to
troops. There appear to be no goals for the re-
maining segments, with the exception of Contract
pefinition. In the absence of Lead Time Goals,
other criteria will dominate the rate of progress
of a program.




1.

2.2

.2.3

Pre-Development Activities

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Good concept formulation and design definition, which
appraise suitability and availability of the tech-
nology involved and of the required components, are
of utmost importance for the success of a program.

The Army's family of plans should in principle,
provide a time table for progressive improvement in
Army operational capability, to which the research
and development agencies and commands should gear
their programs. This relationship, although in
process of being improved, still seems to us to be
tenuous.

The present emphasis on meeting the objectives of
concept formulation before initiating engineering
development has increased the requirement to
demonstrate advanced technology prior to development.
This should be done in short and intense QMDO or ADO
programs.

The Army's requirements and concept formulation
activities must be intensified and focused in
response to each of the Army's plans, beginning about
five years before project initiation is required

for the relevant plan.

To be useful, any technology must be reduced to
industrial or military state of practice. This
transition may in itself be a major contributor to
total program cost and time. The Army's in-house
resources can play an essential role in providing
objective assessments of technical feasibility and
state of practice of a given technology.

Program selection, approval and initiation of develop-
ment has been a source of significant delay on some
programs and must be expedited.

The time currently required to prepare, review and
approve QMDOs, QMRs, and related documents is
excessive and can be reduced.

Establishment of Goals

()

The establishment of goals for each major phase of
the development and acquisition process is necessary
to ensure the preparation and execution of an
efficient development plan and to =ncourace simplific
tion of the management procass.
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1.2.4

1.2.5

(2)

(3)

Although program stretching may be necessary in some
cases to achieve an integrated plan for the Army
within budget constraints, the initial development
plan should not exceed established goals without
justification.

Lead-Time Goals are desirable for certain pre-
development activities and administrative actions.

Activities Subsequent to Project Initiation

(1)

(2)

(3)

(4)

The current review process is undesirably sequential
and time consuming.

Once established, requirements tend to be relatively
inflexible. Procedures for determining that a relaxa-
tion in a requirement is preferable to significant
delay in development, increased cost, or acceptance
date appear to be complex and slow.

Personnel shortages and rotation on the user side
appear to handicap the development of an efficient,
responsive relationship between developer and user,
and the timely planning and phasing of supporting
activities.

Shortages in qualified personnel and modern test
facilities appear to constitute a significant cause
of delay of some programs.

Contracts and the Development-Production Interface

(1)

(2)

(3)

Lead time can be shortened significantly if the
practice is followed of awarding the first procure-
ment for inventory of new complex equipment to the
contractor that developed the equipment.

Hardware competition continuing through engineering
service tests can be effective in reducing risk,

costs, and increasing the assurance that a satisfactory
item will be obtained. Significant lead-time penalty
need not be incurred if proper advanced planning is
done and production award is made to one of the
competitors.

In the case of Army in-house developments, the same
lead-time problems may be encountered as in any produc-
tion award to a contractor other than the developer.



1.2.6

1

2.7

Project and Product Management

(1) The key to successful, expeditious project execution
is the assignment of a competent, continuing project
manager and staff with progressive, specialized
training and experience in project management. This
management must have proper authorization to make all
decisions necessary to execute his development plan,
adequate resources, and strong in-house technical
support.

(2) Most programs outlast the tour of duty of the project
manager. Some, but not all programs, have career
civilians as deputies who can provide continuity.

(3) Most development programs are too small for formal
projectization. They require comparable application
of principles of good management and, in many cases,
may impose demands equal to those of large projects
in coordinating component activities across commands.

(4) The Army's program for the development of project
managers does not have adequate visibility, nor do
we believe that the demands of Viet Nam have permitted
it to acquire sufficient depth or magnitude.

Overall Management Process

(1) The Army has demonstratea an excellent in-house capa-
bility to critique its development programs and identify
causes of extended lead time.

(2) There does not appear to be an existing formal procedure
for employing this capability on a continuing basis for
periodic modification and simplification of the manage-
ment process to shorten leadtime and improve efficiency.

(3) Much of the current effort in systematizing the manage-
ment process appears to result in increased complexity.
Administrative actions associated with the management
system being implemented constitute a source of signifi-
cant program delay. As an example, the elapsed time
from an In-Process Review Meeting to DA approval has
averaged seven months.

(4) We believe that the process,as presently defined,
associates a disproportionate amount of administrative
activity at high levels with the small development
projects which comprise the principal portion of Army
development activity by number, although not by cost.
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1.3
1.3.1

1.3.2

(5)

The Management Model describes the flow of activi-
ties through the Army system on a single project
basis. What happens when the Model is applied in
whole, or in part, to all of the Army's projects,
when bottlenecks and excessive delays occur, and
whether manpower to run the system is properly
allocated, remains to be determined.

RECOMMENDAT IONS

General

The Army establish as policy that lead time is to be
given equal consideration with cost and performance

in preparing development plans, and that project and
product managers will be evaluated on their efforts

to achieve short lead time, as well as on budget and
technical performance.

Predevelopment Activities

(1)

(2)

(3)

(4)

(5)

A concerted effort be made to tightly link the Army's
family of plans (e.g. Army Force Development Plan),
the QMRs, QMDOs and 0COs, and the concept studies
(Army 85, etc.).

This planning activity be made responsive to rapid
modification to incorporate and exploit unexpected
and unplanned technological achievements and to
capitalize on exploratory development which proceeds
more rapidly than anticipated.

QMDO-responsive activity be subdivided into open-ended,
long-term, and near-term programs. Administrative
procedures for generating, staffing, and approving

the first two categories should be simplified.

QMDO-responsive activity intended to result in project
initiation in the near term (less than five years) be
planned, funded, directed, monitored, and reviewed in

a manner which will expedite progress and ensure smooth
transition through QMA, QMR, and project initiation
without excessive administrative delays at any level.

The Army's in-house R&D resources be increasingly tasked

to assess the state of practice involved in the assess-
ment of feasibility in concept formulation.
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1.3.3

Establishment of Goals

(1) The Army establish lead-time goals for each major
phase of the development-acquisition process. We
suggest the following for major programs:

Phase Desired Time
QMDO to QMR Approval As short as possible
consistent with desired
10C

QMR Approval to Project 6-12 months

Initiation

Project Initiation to Type

Class. Cond. Std. A

Type Class. Cond. Std. A to ) L years

Type Class. Std. A

Type Class Std. A. to First

Issue )

Army-Wide Deployment 3 years

(2)

(3)

The desired goals are to be exceeded only with
justification. Small developments should have
appropriately shorter goals.

Review of the System Development Plan specifically
consider the degree to which the goals are met, and
longer times be approved only upon explicit justifica-
tion. Plans for programs which are not projectized

be similarly critiqued at appropriate organizational
levels.

In adjusting project schedules in the AFDP and the
Army portion of the FYDP, tradeoffs of performance
versus cost versus date operational capability is
fielded be considered to achieve the most rapid advance
of Army operational capability. In some cases this

may favor delaying project initiation, rather than
reducing funding level and extending realization date,
when this action permits the incorporation of a more
advanced state of the art.
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1.3.4

1

.3.5

(4)

(5)

(6)

The developing agency/program manager be directed to
exercise initiative in recommending the most efficient
management procedures to achieve the shortest feasible
development time in preparing the System Development
Plan.

ACSFOR ensure that the most efficient procedures are
followed for achieving short lead time by:

(a) Advising on procedures for simplifying and
expediting the review and administrative procedures.

(b) Approving the Lead-Time Goals in the System
Development Plan as compatible with Army Lead-Time

Goals.

Excessively stringent requirements be deleted from the
QMR prior to initiation of engineering development.

Activities Subsequent to Project Initiation

(M

(2)

(3)

(4)

The procedures of the IPR, SSE, and MRRC reviews be
consolidated and simplified to eliminate delays in
decisions and approvals. Delegation of decision
authority to attendees at the IPR should be the normal
practice.

Procedures be improved for maintaining some flexibility ij;f;«**'

in requirements in the interests of time, cost, and/or a
performance.

The responsibility of the user to maintain an effective, . ~;;
continuous, timely and responsive relationship with the ﬁi?P‘Qgﬂﬁz
developer be implemented by the establishment of suffi-

cient priorities to hold personnel rotation to an

acceptable level.

Appropriate priorities be established for test operations
to ensure the assignment of an adequate number of quali-
fied test personnel and the acquisition and use of
modern test facilities.

Contracting and the Development-Production Interface

(1)

The advantages of concurrency be given greater weight
in selecting the form of contract.



1.3.6

(2)

(3)

(4)

(5)

For complex systems the RFP state that the contractor
selected will be responsible for development plus
production of a specified volume of first buy. PEMA
funds must be available when needed in the development
phase to realize this objective. When this cannot be
shown to be in the Government's best interest, hard-
ware competition through engineering tests, followed

by production award to one of the competitors, is
preferable to development followed by open competition,
from a lead-time point of view.

Hardware competition should be undertaken when R&D
cost is small compared with life cycle cost.

Formal concept formulation and Contract Definition be
eliminated when requirements are clear cut and technical
risk is negligible.

In the case of in-house developments, the Army take
early action to prevent delay in transferring know-how
to the production contractor. —

~

Project and Product Management

(1)

(2)

(3)

(4)

The authority and responsibility of both project and
product managers be maintained and extended. They
should be directed to exercise initiative in proposing
development plans and management procedures which will
expedite development and meet or better the Army's lead-

time goals.

Rotation of managers during the interval from project
initiation to type classification Standard A be

minimized.

In the case of projects too small to be organized on a
formal project basis, the responsible manager be
required to apply such principles of good management
as preparation of a development plan, establishment of
milestones, budget tracking, etc., be rated on success
in achieving his objective on schedule, within budget.

The Army further formalize, expand, and give greater
visibility to its program for project management as a
career specialty. It should make clear by example

that genuine careers exist in project management leading
to high rank through technical education and project
management experience as well as field command.
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(5) The Army extend its practice of aggregating small
developments in compatible groups under the direction
of a product area manager who can serve as a single
point of contact with DA and who is responsible to
HQ AMC for planning, budget control, and project direc-
tion in his assigned area. The manager should be
delegated the control and authority required to work
laterally in the command-to-command involvement required
to mature the developments on time and within cost.

1.3.7 Overall Management Process

(1) ACSFOR direct an aggressive and continuing program to
streamline and simplify the management process for
Army systems. This program should include as a minimum:
(a) Counseling the Project Manager in the formulation

of the development plan on procedures to minimize
lead time, including appropriate abridgements of
the full Management Model, and timely coordination
with participating Army agencies.

(b) Review of each developmental project at completion
to identify causes of schedule slippage, excessive
administrative delays and cost overruns.

(c) Development and staffing of changes and simplifi-
cations in the system approximately annually to
shorten lead time, improve efficiency, and reduce
administrative manpower.

(2) The documentation of the Army Management Model be
revised to emphasize more forcefully:

(a) A requirement to omit unnecessary steps.

(b) Designation of which steps are mandatory or
optional; in the latter case the approval level,
if any, for omission.

(c) Examples of simplified ''road maps,' i.e., typical
flow diagrams, especially for small programs.

(d) Frequent statements of the necessity for doing
things quickly.

(3) The Army continue and amplify its efforts to measure

administrative lead time at all levels. |In parallel,



(4)

(5)

the Army should develop estimates of the total
administrative effort associated with each project

on a ''division-slice' type of basis as a first step

in determining where its staff effort is disproportionate
to program size. It should also determine those activi-
ties which should be delegated and consolidated at lower
levels.

The effects of reduced lead times and longer useful
lives be given proper emphasis in analyzing the
expected life-cycle effectiveness and costs of new items.

The Army consider the feasibility of a limited computer
simulation of its Management Model, using the administra-
tive leadtimes currently being accumulated, the number
of active projects in the system and expected projects,
and the available man-hours with present personnel
assignments, at all agencies involved, to provide a
better basis for understanding which activities form

the critical path, and to allow testing of proposed
system improvements to reduce leadtime in advance of
actual implementation. We feel that the system is too
complex ‘to obtain this understanding by simply examining
PERT charts-of individual projects.
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SECTION 2

INTRODUCT ION

"The ultimate objective of Army research and development
is to develop for the Department of the Army weapons,
equipment, and systems capable of being effectively
manned and superior to those of any potential enemy, in
any environment, and under all conditions of war."

AR 705-5

2.1 INTRODUCTION

With the rapid advancement of military technology, the
Army must be periodically re-equipped with improved equipment to
stay ahead of any potential enemy, who is drawing on a comparable
base of advancing technology to improve his own capability.

Even under optimistic assumptions, it can take a decade
to go from the requirement to Army-wide use of a complex system.*
Initiation of development effectively freezes the technology as
of that date. |f one side can shorten the process by two years
it can, in principle, elect to start a new system two years later,
thus applying a technology advanced by two years, and field the
system at the same time as the enemy's, which will be based on an
earlier technology. Conversely, it can initiate development at
the same time, and field the system two years earlier. In fact,
averaging over many military systems and for an equal technological
base, the side which consistently maintains a shorter time from
project initiation to field use will maintain technological
superiority of its force in being. Conversely, excessive ''develop-
ment lead time'' may contribute to technical inferiority of the

force in being.

Finally, the shorter the time required to go from project
initiation to operational use, the longer the effective system life
will be before it is overtaken by technical obsolescence.

2.2 MISSION OF THE AD HOC GROUP

The mission of the Ad Hoc Group on Developmental Lead
Time, as approved by the ASAP Executive Committee on 15 October

1967, is as follows:

*In civil Tife a new computer goes from design concept to peak
use in about 8 years.



of this report.

Problem:

Considerations:

Terms of Reference:

To determine the causes and remedies
for the long lead time required to
produce new military materiel and systems.

Some large, important military programs
have met the lead-time goal of four
years, as established by Army Regulation
705-5, October 1964. Other equally
important programs have not. In typical
cases, the development lead time has

been 8 to 10 years, a lead time similar
to that existing subsequent to World

War !1. Because technology now evolves
more rapidly than in the past, long
developmental lead time is unacceptable,
since this can result in an item technically
obsolescent at the time it is accepted
for service.

In studying this problem, the Ad Hoc
Group should:

(1) Review and analyze the current developmental
system, comparing that which has evolved with
the concept delineated in AR 705-5.

(2) Based on a survey of items whose developmental
lead time is significantly greater than four
years, analyze the history of these items and
evaluate the progress between milestones in
the program - a PERT type analysis.

(3) Recommend course(s) of action, the adoption of
which would remedy defects in the development
system leading to excessive lead times.

The membership of the Group is given in Appendix A.

During 1968, the Ad Hoc Group was comprehensively briefed

on the Army's organizational structure and management procedures
for going from system concept and/or requirement to operational real-

It received specific briefings on the developmental

history of 16 projects, ranging from combat boots to helicopters.

Agendas for these and other briefings are contained in Appendix B
In addition, several individual members of the group

visited with Army agencies and discussed the problem of develop-
mental lead time in areas of their particular interest.
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2.3 PAST STUDLES OF LEAD TIME

Lead time and the military systems acquisition process have
been matters of national concern at least since the mid-fifties.
Each of the services has, at intervals, attempted to arrest the
growth of developmental lead time by setting up investigating com-
mittees and acting on many of their recommendations.

In 1958, the Rockefeller Report concluded:

""one of the major weaknesses in our strategic posture
has been our inordinately long lead times."

Peck and Sherer stated in 1961 in '"The Weapons Acquisition
Process'' that

", ..many. knowledgeable persons...are dissatisfied
with the length of time required on the average to
develop U. S. weapon systems.''

A definitive study of Army lead time was made by the
Materiel Requirements Review Committee (MRRC) in 1961. The MRRC

study referenced seven major prior studies of Army lead time
performed in the period 1956 to 1960, three at Department of the Army
level, two by ORO, one by SRI, and one in 1958 by the Army Scientific

Advisory Panel.

A change in emphasis took place in 1962, when Secretary of
Defense Robert McNamara stated that:

"Shortening development lead time and reducing development
costs shall be considered equal in importance in achieving
performance in weapon systems and equipment."

The Group found no extensive studies devoted to reducing
lead time subsequent to that date. A great deal of effort has
been devoted to cost-effectiveness, with cost emphasized to the
point that some popular writers apparently consider the phrase to
refer to the effectiveness of cost. Operational date, which is
the final measure of lead time, is rarely included in the measures

of effectiveness of a cost-effectiveness study.

2.4 COMPARISON WITH FOREIGN LEAD TIME

An important measure of how our weapons acquisition system
is doing is the comparative performance of our operational equipment
on a unit-by-unit basis with that of potential enemies.
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For this reason the group asked for, and received, an
intelligence briefing on the relative performance of U. S. and
Soviet equipment versus time.

The group found, without questioning the excellence of
U. S. equipment being fielded, that the U. S. is not uniformly and
substantially ahead of the Soviets in all land combat systems in
the hands of troops, and this conclusion applies not only to quantity
but also to quality. The group was not reassured by the estimates

given on Soviet developmental lead time.

If we are not fielding better equipment sooner, on a
continuous across the board basis, it seems a reasonable conclusion
that our system must be speeded up.

An alternative is to spend more to advance the state of
the art and choose more advanced technology to compensate for longer
lead time. But technology is more difficult to keep secure. The
side with the ability to go from a correctly perceived requirement
to field in the least time will derive a distinct advantage.

We suggest one modification in the method of presenting
information on foreign material. Since one object of an intelligence
effort is show how we stand relative to a potential enemy, we feel
that not only should equipment performance be compared, but the
presentation should display in simple comparative form, the dates
on which each equipment type became operational. Simple score
sheets of this type would be the clearest indication of whether our

weapons acquisition process is running fast enough to keep us
ahead in the arms_race.

2.5 DEFINITION OF DEVELOPMENTAL LEAD TIME AND ITS EROSION

One way of accomplishing a difficult objective is to change
the definition of the objective. This appears to have been happening
to the definition of developmental lead time in successive Army
Regulations. We doubt that this has been intentio?al. It does dem-
onstrate how an objective, which is n9t giyen prominence by well
publicized top management attention.wall, |nevntably, be pushed
aside by those measures which are given such attention.

In 1961, the Materiel Requirements Review Committee (MRRC)
report on lead time stated:

"The U. S. Army Lead Time Objective is to reduc? Fo.four
years, or less, the time required froT project initiation
to first production roll-off of materiel that”offers
significant new capability to the U. S. Army.

These words were used in AR 11-25 of 1961.
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Three years later, AR 705-5 of 1964, defined the four-year
span as extending from initiation of development effort to type
classification as standard.

The 1968 draft of the latest revision of AR 705-5 defines
tbe four-year development lead-time goal as extending from initia-
tion of development to type classification as Conditional Standard A.

The relevant extracts from these and related ARs are
presented in Appendix C.

In 1961, following a careful analysis of case histories
of 23 materiel items, the MRRC found the following average lead
times:

Average Total Lead Time 10 years, 10 months
(Project initiation to item avail-
ability for initial issue)

Average R & D Lead Tiem 5 years, 4 months
(Project initiation to type
classification)

Average Time Utilized in Tests 2 years, 2 months

Average Production Delivery Time 3. years, 9 months
(Type classification to
initial issue)

In the sequence of activities depicted in the Army's
'"Management Model," conditional type classification is followed by
award of a production contract, production acceptance tests, and
a production validation SSE before type classification.

The MRRC sought to reduce an observed overall lead time
of 11 years to 4 years. The present regulation seeks to reduce to

four years a portion of a process, the whole of which required
five years in 1961.

st be brought back into the picture
importance to that of cost and per-
formance. We cite the phrase it ime-cos t-performance'' currently
associated with trade off studies in Contract Definition, and we feel
it essential to consider these three factors to a degree appropriate
to the item under consideration in each stage of the military system

acquisition process.

We feel that time mu
and given a position of equal

t to assure that time is given proper considera-

We feel tha .
specific, and development plans com-

tion, lead-time goals must be

pared against these goals as @ matter of routine. We feel that
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the goals must be specified to span the complete development and
acquisition process as originally intended by the MRRC. We propose
specific goals in this report. Lead time goals should be set project
by project. However, ARs should set goals which may not be exceeded

without extenuating circumstances.
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SECTLON 3

THE CURRENT DEVELOPMENTAL SYSTEM

3.1 GENERAL DISCUSSION

The Ad Hoc Group was asked to review and analyze the current
developmental system, comparing that which has evolved with the con-

cept delineated in AR 705-5.

The system is continually changing. So are the many ARs
which describe it (of which AR 705-5 is only one document). We
described earlier how successive AR revision has progressively
weakened the emphasis on short developmental lead time.

Some of the significant characteristics of the current
developmental system include:

(1)

(2)

(3)

(4)

(5)

Implementation of a major continuing effort to
project the Army's requirements into the future by
development of a series of copcept studies for

Army-80, Army-85, etc.

The sharp distinction between R&D activities prior
to the establishment of a requirement, and post-
approval activities based on ''life cycle' planning
and budgeting through development, acquisition,

and operation.

Implementation of a concept of ‘'centralized
management,'' which requires Department of Army
approval (on major systems), to progress to each
of about half a dozen successive phases of the
system life cycle, and the associated potential
delays in accomplishing all of the coordination
and approval actions required Army-wide as a

prelude to these decisions.

Further strengthening of the project management
system, with the project manager on major projects
chartered by name by the Secretary of the Army and
iassigned the responsibility and delegated the full
line authority for the centralized management of

a specific project" (AR 70-17).

tematizing the management process and defining it
ail (The Department of the Army Management
cumentation) than has ever been

Sys
in more det
Model and associated do

the case in the past.
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These activities, in principle, provide the means for
determining desired project by project lead-time goals to minimize
exc?ssive and costly lead time slippages, and for progressively
revising and simplifying the development system to improve its
effectiveness. In practice, however, some of them may result in

longer lead time.

There is no doubt that important development programs,
which have top level interest, can and do progress rapidly.
Without this interest and attention, conscientious and meticulous
attempts by project and product managers to follow the currently
defined procedural requirements of the system are likely to
result in disproportionately lengthy and costly development programs.

3.2 OVERV IEWS

The weapons acquisition process divides naturally for
discussion into two parts differing in scope, content, objective
and, possibly, in degree of urgency, and separated by the

"establishment of a firm requirement."

Prior to the requirement, the objective is to develop
the advanced technological base which allows the formulation of
system concepts to satisfy requirements as they are evolved.
Subsequent to the requirement, the objective is to field the
system within budget and manpower constraints. When technology
is advancing at a rapid rate, the sooner the system is fielded the
longer its operational life is likely to be before it is made obsolete
by enemy development (and the more years of operation over which
its development and acquisition cost can be amortized).

It can take 12 years to go from the requirement to Army-
wide use of a complex system. This includes two years to firm-up
the requirement, considering projected need and technological
options; five years to develop, test, and classify; and five years
to equip and train the Army. Many systems have taken much longer

than this.

Since the establishment of the requirement and initiation
of engineering development essentially freeze the technology,
this means that operational needs 12 years from today must be met

with today's technology.

most critical element of Army planning: the

is is the
This 1s develop and achievement of an

inherent lag between decision to
operational capability.







Prudent planning will maintain as wide a range of options
ﬁmﬂ development as the budget will permit and make no major com-
s_mamsn until required. Programs can be redirected in process
(with added cost and delay) as requirements are clarified with the
approach of the operational date. But the difficulty of forecasting
ﬁrw future a decade in advance makes developmental lead time a
critical determinant of operational suitability and effectiveness.

. Special-purpose systems, for less than full Army utiliza-
tion, can be developed and fielded in less than 10 years, as has
been demonstrated in every war, including Viet Nam. The Army has
responded well to the demands of crises. But necessary as this
response is, even a two-year response to a critical requirement
of a going war can only be interpreted as a two-year lag in meeting

an operational requirement.

In summary, the objectives of the research, development,
and acquisition process are:

(1) Based on long-range estimates of future Army opera-
tional needs to develop the technological base,
including component development, which will provide
a range of options of advanced and feasible systems
for selection for full development and acquisition.

lop, and field those systems most

(2) To select, deve
jected requirements.

likely to satisfy pro

dited basis to unanticipated

(3) To respond on an expeé
d by crises.

requirements generate

3.3 LONG-RANGE PLANNING

Within the last few years, the Army formalized and
strengthened its long-range planning process, which is typified
by the development of a series of Land Combat Systems Studies

for "Army-80, Army-85, etc."
Development of these documents is supported by the .
:.ﬁ:m_:mnmﬂcﬂm¢01rm=anoawmﬂ. ﬁsm

"triumvirate of institutes, : .
Advanced Materiel Concepts Agency, and the Directorate of

Environments and Threats.

Our interest in this activity, from the point of view

of developmental lead time, centers on our conviction that a clear
definition of the requirement, plus good m03omnﬂ.m01ecmmﬁmo: and
design definition, which accurately appraises suitability and
availability of the technology involved, and of nqm required
components, are of utmost importance for success in the development.
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It is too early to comment on the likely effectiveness
of this process of developing requirements. We are encouraged
by the intimate interaction which may be developed between the
tacticians and technologists. We would hope that the Advanced
Materiel Concepts Agency, as part of AMC, would facilitate the
flow of ideas and expressions of need among the user, the
commodity commands of AMC, other Army agencies, and industry.
We feel that there is a unique potential advantage in the ability
of AMCA to work with concepts simultaneously involving specialties
of many separate Army agencies.

We feel that the resulting series of Army plans should
provide the initial goals for system performance, and the dates by year
that they must be achieved. Working back through Lead-Time Goals
would establish the time at which a system must enter engineering
development. In the case of many QMDOs, it would establish the
date at which exploratory and advanced development must be able
to demonstrate that the requirements of concept formulation have

been satisfied.

For the more advanced projections, we feel that the inter-
action between the plans and the Army's research and laboratories

programs must be two-way and explicit. The laboratories must
participate in, and relate their research programs to, the Army's

long-range planning.

ow developing a ''Compendium of Plausible

" for the post-1985 time period. This
activity draws on all of the Army's technical resources, and

those of industry. [t is not clear to us how_the Army can
accomplish a similar intimate integration of its many resources

to achieve concept formulation for systems based on current.

state of the art and for much earlier implementation. Some integra-
tion is being carried forward within commodlty.command§, §uch as

the Weapons Command. However, weé know’of no single existing ArTy. .
agency, with the exception of AMCA, which is responsible for initiating
system concepts and doing preliminary design on systems which may
eventually involve several commodity commands.‘ Ve feel that AMCA
may be a base on which to develop such a capability.

The Army is n
Materiel Options (CPMO)

3.4 ACTIVITIES RESPONSIVE TO THE QMDO

— ish between two types of objectives to which
We disting t> arch are directed: the Operational Capability

basic and loratory rese . . .
ObjectiCe ?SEO? andythe Qualitative Materiel Development Objective
’

(QMDO) .
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. The Army's family of plans should, in principle, provide
a.t!me table for progressive improvement in Army operational capa-
bility to which the research and development agencies and commands
should gear their programs. This relationship, although in process
of being improved, still seems to us to be tenuous. However, we are
encouraged by our briefings on the energetic efforts in this regard.

Sample QMDO plans which were reviewed by the Group seemed
to fall into two categories:

(1) Those which are end-item oriented and can reasonably
be scheduled and phased into the overall system

development process.

(2) Those of an 'omnibus'' type which are category oriented.
ReD of this type may preferably be related to an 0CO.

We feel that activity now carried on in response to a QMDO
(or ADO) of the first type should be planned and scheduled as a part
of a consistent development effort devoted to achieving a specified
operational capability at a specified date. If the milestone dates
are not met and the material cannot be deployed on the planned schedule,
a re-evaluation of the requirement must be made to determine an alter-
nate plan, which might vary all the way from modifying the schedule

to deletion of the requirement.

We feel that this focusing of some of the exploratory
research and advanced development activity to short-term objectives
is essential to the rapid realization of advanced technology in systems
concepts. We note one of the findings of Project Hindsight, namely that

in past development projects, the majority of 'significant events',
events qualifying as creative steps in research and exploratory develop-

ment and necessary to system success, took place after project initiation,
under the impetus of a well-defined objective.

With the present emphasis on meeting the seven objectives
of Concept Formulation before initiating engineering development, the
requirement to demonstrate advanced technology prior to development
has been increased. We suggest that the place to do this is in compara-
tively short (two or three years) intense QMDO (or ADO) programs.

The fact that the QMDO is even now intended to be responsive

to requirements is indicated by the fact that it is subject to review
and approval at Department of the Army level. We have been given an
estimate of over five months average approval time at this level.
Although DA approval is consistent with our hypothesis that at least
a portion of the QMD n integral and essential segment of
the scheduled development process (as opposed to open-ended research),







a delay of this length seems ina i
. s |1 ppropriate. We suggest that QMDO-
rezponsuve activity should be subdivided into open-ended, long-tgrm
22 frfm?ar-term programs. Administrative procedures for generating ’
affing, and approving the first two categories should be simpli;ied

We suggest that adjudication of the obj i

adj jective and creati
of Fhe Q@DO may be managed jointly by CDC and AMC, with informati;;on
cop|e§ c!rculated to interested General Staff agencies and principal
negotiation for resources accomplished with OCRD. P

. On the other hand, QMDO-responsive activity intended to
result in project initiation in the near term (less than five years)
should be planned, funded, directed, monitored, and reviewed in a
manner which will expedite progress and ensure smooth transition
through QMA, QMR, and project initiation without excessive administra-

tive delays at any level.

3.5.1 Concept Formulation Objectives

The clock for measuring developmental lead time, according
to the current relaxed goals, starts to run on the date the Department

of the Army approves the project and authorizes funds. Moving back
in time, we find that (in AR 705-5) the Chief of Research and Develop-

ment directs initiation of projects in the engineering and operational
systems development categories, subsequent to Department of the Army
approval of the QMR or SDR. And, still earlier, preparation of the
PQMR which, when approved, becomes the QMR, is conditional on successful
completion of the Concept Formulation phase, which has achieved the

seven objectives:

(1) A determination that primarily engineering rather than
experimental effort is required, and the technology

needed is sufficiently in hand.

(2) Mission and performance envelopes are defined.
h trade-off study between alternative technical

(3) A thoroug
s and support concepts is completed.

approache

h analysis of system trade-offs, including

(4) A thoroug Y
the results of the technical trade-off study is

completed.
(5) The best technical approaches have been selected.
(6) The cost effectiveness of the proposed item has been
be favorable in relationship to the cost

determined to . .
effectiveness of competing items on a Department of

Defense-wide basis.

(7) Cost and schedule estimates are credible and acceptable.
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Since the output of Concept Formulation includes a state-
ment of system characteristics based on a state-of-the-art evaluation
current to (optimistically) the date of issue, we submit that the clock
measuring system obsolescence begins to run on the date Concept Formula-

tion is completed.

We recognize that subsequent reviews and revisions of the
program of fer opportunities to modify the results of Concept Formulation
but, in accordance with our thesis that it is better to proceed from
fequirement to operational use quickly, than to up-grade requirements
in midstream, we are concerned by the length of time required to go
from completion of Concept Formulation to Project Approval.

The need for close integration of the requirements and con-
cept formulation activity, and for increased, well-focussed, and managed
effort to secure sound concept formulation and determination of feasi-
bility are most essential in the five-year period prior to the time at
which project initiation must be accomplished to phase in to the relevant

Army plan.

3.5.2 Assessment of Technology

In view of the programs which have experienced technical
difficulties subsequent to project initiation, we question whether the
Army is making proper and full use of the technical knowledge and skills
of the personnel of its many laboratories. |If these laboratories are

up to their missions, then selected teams of experts should be able,
with help from their advisory committees if necessary, to appraise in
the concept formulation phase, the suitability, and availability of

the technology involved.

Redeye, TOW, Little John, and Lance dragged along because of
failure to anticipate technological problems, or to take early action
to provide back-up approaches. The successful Jupiter and Pershing
Programs were based on design concepts developed by a strong in-house
team. In the case of Lance, the in-house team apparently did their
homework well on guidance, but underesgimated the problems which the
simplified guidance imposed on propulsion.

ression that the fragmentation of
mong its many laboratories and
n tended to cast the Project Manager in the
fortunately, must be served to some degree
becaus ontrol, but who diverts per§onnel from their
long't:rgeptzjeziggiﬁigh are the '"really interesting ones.'" Yet, the
Army, with more in-house RDTEE personnel than the Air Force or Navy,
more separate RDTEE installations, and the smal]est RDT&E budget should
be in the best position to appl in-house te?hnlcal competence at the
Cutting edge: the translation of technology into Army operational

Capability.

d the imp

We have develope
development a

Army in-house research and
commodity commands has ofte
role of an intruder who, un

3-7




. The Army's in-house capability can be of particular value
in providing objective estima
Sfate of the art, as represen
tion has been reduced to ''state of practice,
forward engineering design to implement.
?ft?n optimistic in this regard,
in implementing advanced technolog
throughout its duration.

3.5.3 Approval of the QMR

tes of the degree to which technological
ted by laboratory or breadboard demonstra-
"' requiring only straight--
Prospective contractors are
and underestimates of the difficulty
y can plague a development program

) The following table shows the number of
listed in the CDOG for several years.

. About 50 development pr
Project managers chartered, or to

Army.

0f the QMRS »
and the same number deleted, or a

This is an impressive
considering that all
study briefings, projects we
before the QMR was approved. In the case of the AH-56A, the QMR arrived
after source selection on the b
reports. Chaparral, we were to
ment before the QMR was produced.

We conclude that th . .
Present methods of processing the QMR are consistent with short lead
time and efficient development. aris :
Possibility that late arrival of the QMR may result in in-flight changes
of the requirement 3

off We understand t
ort t dit MR proce s
Lead-Timz 2227 ;of She Epan from PQMR to QMR approval, and a critical
review of the process to simp

QMR, QMDO, and SDR

ograms are currently directed by
be chartered by the Secretary of the

about 40 to 50 new QMRs are approved each year,
bout 16 percent. ‘

requirements-related activity,

items require DA approval. However, in our case
re cited in which activity was well underway

asis of the Contract Definition Phase
1d, had experienced three years of develop-

ere is basis for concern as to whether

The latter concern arises from the
ffecting the system design, and causing delays.

my is currently making an effective

hat the Ar
We suggest the establishment of a

ssing.

1ify and expedite it.

- bers of Items
1 19126nn ) 1967
e 263 Being
Total Inactive Deleted
S I
QMR 274 247 262 69 41
2
QMDO 160 166 127 19 ?
26 14
SDR 142 158 |
L___~__}zo B |
J fr_’__,__-———-"‘\ !
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3.6 ESTABL I SHMENT OF GOALS FOR DEVELOPMENT

ntal lead time is that it is an

output of the planning process, rather than an imput. That is,
glven budget constraints, a list of systems desired by the Army,
their priorities and cost, the planning process represented for
example, by the Army Force Development Plan and the Five Year

Defense Program, uniquely determine the development lead times.

A concept of developme

We feel that this is necessarily true only on the
assumption that all elements of the process are operating as
efficiently as possible. In fact, the Army's weapons acquisition
Process is exceedingly complex. It is most unlikely that its resources
are optimally apportioned.

system which adapts and adjusts

We suggest a concept of the
e highest level of Army

t? meet those goals established by th
direction. We feel that the establishment of Lead Time Goals, in

addition to performance and cost, need not place an additional,
tem, but will, in fact, cause it

Impossible constraint on the sys

to readjust to meet the goals. In the process, resources may be

reallocated, communication and decision processes may be simplified,
The result will

and internal administrative procedures modified. .
l11ed rather than a free variable, and

be that lead time is a contro ;
that this can be accomplished without loss of quality.

We feel that parkinson's Law applies to this as to all
Problems involving human effort, ''Work expands to fit the time
available for its completion.

We conclude that the Army should establish lead time
requirements for any specific materiel end item by ?Chedu]!ng
from need date backward through: deployment/product|pn/tralning/
type c]assif;cation/in-service tests/development/QMR/QMDO. The date
of the desijred 10C should be specified to the nearest year.

+ be established for each

specific target schedules must,
of these ma?S:lm;lestoges so that 'ea? time may be.controlled,
entry to engineering development initiated no earlier than
Necessary and, when initiated, be used on the most advanced state

’

of the art appropriate:
t of a materiel, the committee

uad loymen
wide deplOYMZ = i ould serve as guidelines

time periods 57
pment/acquisutlon cycle.

£ On an Army
feels that the following
OF scheduling the develo
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Phase

(1)

(2)

(3)

(4)

(5)

(6)

Depeqding on circumstances (e.g.»
reql.llred and extent of deploy
options may be shortened or over

eliminated entirely i

Each of the six sch

(1)

(2)

(3)

Desired Time

As short as possible

QMDO to QMR Approval
consistent with desired 10C

QMR Approval to Project 6-12 months

Initiation

Project Initiation to
Type Class. Cond. Std. A
Type Class. Cond. Std. A ) L years
to Type Class. Std. A

Type Class. std. A to
First lIssue )

Army Wide Deployment 3 years
complexity of materiel being
any one of the six schedule
In fact, a QMDO can be
in hand.

ment) ,
lapped.
f the technology base is well

edule elements is worthy of some discussion:

This refers to that portion of QMDO effort
which is Sssociated with near-term objectives, for example
QMDOs initiated in 1971 for Army 85. The QMDO plan should
spell out a jevel of effort and resources with detailed
milestones to allow determination of feasibility leading
to a QMR at the date required by the plan. If this is

not achievable, then the objective must be re-evaluated

and/or further broad-based exploratory development
carried on. This phase can be eliminated when the tech-

nology base is l'state of art."

QMDO to QMR:

OMR to project initiation, 6-12 months: Under the present
contract Jefinition phase procedures 3 to 6 months is
allowed from QMR approval to selection of CDP contractors,
3 to 6 months for CDP performance, and 3 to 6 months for

d selection of development con-

DP report evaluation and S€/€¢
gracto?. The contract definition phase approach must be

significantly modified to shorten this cycle.

ass conditional standard A:

s eetatd I

ject initiation to type € :
?;?sechase involves the contractor desng? and
de&elgpment cycle as well as the in-service test cycle.
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One and one-half to two years is allocated to the tést

cycle, the remainder to the design and development. It
ifficult to shorten this four-

is felt that it will be di
year cycle and care must be taken lest efforts to do so
greatly increase costs as well as lengthen the actual

development/test cycle.

(4) Type class condition standard A to type class standard A:
This involves the issuance of a limited production con-
tract and a test and evaluation of production models. It

is felt this period can be shortened or eliminated, if

the development models have been built with production
techniques and the redesign from the in-service test has
not been significant.

tandard A to first issue: This interval can
Thimum by advanced Togistical planning and

(5) Type class_ s
be held to am

concurrency.

(6) Army wide deployment, 3 years: Early deployment will
maximize the effective ife of the system before it is

overtaken by technological obsolescence.

fra: ltems (3) through (6) involve the development, in-service test,
Faining, production, and deployment cycle of the acquisition process.
’ eld to 7 years by implementing the

It is

1t is felt that the cycle may be N2—o A

ESEQEEEQQationS of the committee of awarding the deve!opment and first
tractor. This contractor should

r N !
RJEEEQ!P" contract to the Jeveloping con . .
in the area oF development, in-service

Pro =
teszeed on a concurrency basis i .
» production, spare parts and field support.

ctly from the continuity of
data package does not have

), the time delay of recompetition is
‘ f start-up learning of a new (and

) contractor: An additional two years
-deployment cycles being concurrent
and type classification cycles.
the retrofit and retooling

o ahead prior to recognition

this saving comes dire

A year of ‘
' in that the technlcal

a .
tosgzgle contractor, h
eliminn cpared (at this time
inex nafed, and the ineffICEen?Y o
Saviper'enced on the specific i tem
w;thngs results from the production
The ¢ vice test, @
€ at rency IS

Costs . . roduction 9
of mat which might occur due to PP o in-service test cycle. The

teriel defici :.c discover .
Provics eficiencies v ort by the developing contractor
wil 'Sion of spare parts and field supP Y equipment.

| contribute to the quality of op
r the feasibility of these considera-

feeling f?th contractor activities a
nt Model was expanded to

hetical electronic

tions ; To develop 3 o ity wi

> In terms of com atibt !

?al"tIOn of the flow d‘i)agram for tt]e Managem:or s hypot
®lude the contractor, and this is shown

SYs
tem development, in F
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3.7 PROJECT PHASING

There must be a limit to the number of items which the Army

;iztthscaEacity to manage and support simulFaneously. This limit
Objectivo ea function ?F the mix of th? priorities and lead-time
e es wh;?h are assigned to the projects planned to be concurrent.
sequently, in the overall plans for a concurrent group of projects, |

;:zrzfmuat be_in?efrelated adjus?ments of the number of projects

srdan tt e pr|0f|t5es and ]eadjtime objectives assigned to each, in |

inc]ud‘o keep within the capacity of the Army to manage and support, |
ing, of course, the expected available financing.

- Such an overall Pla? with the necessary reviews and

don Justments pr?sents a difficult task, but one tﬁat is now being
5 &. Involved im it 1s the matier of how lead time objectives
should be applied. |t may mean reserving the minimum practical
lead times for the higher priority projects and applied only to
such others as can be operated on a non-interference basis with
the former. For the remainder of the projects, these objectives

need to be adjusted to keep the performance on the whole group
This may affect also the distribution

0; projects under control.
of activities between in-house facilities and outside contractors.

|
|
. We understand that the above considerations are addressed
‘N ;n the current process of developing the Army Force Development
A lan and the Army's section of the Five Year Defense Program.
Our concern js with whether the initial system development plans
(before modification to fit the budget Jevel) are prepared to
Propose appropriately short lead time, since We feel that the inte-
gration process is more likely to stretch out than compress the
|
\
|

l Individual plans.
. The necessity of short developmental lead time is
directly related to the rate of advancement of state of the art.
ch there s little change in state of

§
- For thos : i i
e Army items In whi :
the art, lead time is of minor importance. .Wh§re technology is
| force capability is improved most
1, by developing the total

bl o
advancing rapidly overal
fied budget leve . :
r funding rate of on-going

ime and highe '
ried concurrently than if

iderations are implicit in
tiveness must be considered
d for the integrated

r?pid]Y, within a speci
Plan to favor short lead t
Programs, even though fewer

all are stretched in time. These cons

and effec

o) i .
oUr emphasis that time, cost,

'T relation to each ot ach program Bl
plan.

her for €
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3.8
ACTIVITI
ES SUBSEQUE
NT TO PROJECT
INITIATION
3.8.
! General

sound If the requi
projelz formulated qtggement has been well stated, the
proje manager ané : technology properly asses;ed o
the minimo onFractor selected, and adequ > cowpetent
requirements for program succgszt?nf:?dlngdpro-
anne

tim
e have been met
Smooth

progress on schedule is then related to the

fO]]
owi
ing considerations:
Continui i H
inuity In project management. We discuss
n Section b, Consol idation

g;oject management i
act:zrl?us reviews ~ PR, SSE, MRRC, etc., and
deci n in HQ-DA to eliminate delays in its
isions and approvals.
Ad
deS:Tate contact of Army user agencies wi th Army
ot ipment agency and contractor during develop”
o consider cuitabilit as desi i i
T ed. Y ign is being
uirements to facilitate
ost, Per

Flefibility in req
modifications . interests o

formance, and/o
considered desirable ©

and Army development
res for quic

suitable procedu
of such mo

implementations

Concurrent with development/productioq, Army

user agencies carry out P ) authorlzetuons,

and implementations r quired for © crationdl

availability an

Competent development/product;on co eiCtZ;’

preferab ne for both deve op ‘

3 same-on concurrency in
ration f

initial produ

development © desi
3.8, manufacture-
C .
: Consol idation of Rev iews
ng built
0 We ) : nherent delay bY!
it o the rEVine seriously concerneq thef': Sequential reviews
w process bY the reqlf're P nderstand
aning gith the 1

]ev
el up to DA begdi
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PR to DA approval indicated an

t
hat one study of the time from I
3-2 shows these averages. In

a

o::rzg: of seven months. Figure

becauseeé Bze XM95 mortar, the program was delayed six months

that its agency was unable to be present at an IPR and stated
approval could not be assumed in a major decision involving

selection of ammunition.

been ch Complex programs which have moved rapidly in the past have

Fevien ﬁracteruzed by participation in the IPR or equivalent on-site
Y agency representatives with decision authority.

recognize the sequential

delay and unnecessary

ould be structured to

ssion the normal

Feview We feel that the Army must
increa process as a potential source of major
make Dzed CESt, and that the review process sh
authorized i i i
practice. approval in a single review seé

3.
8.3 Interface with User

project i Another important matter in the ti@e]y success of the
develo is the informative and critical participation throughout the
the v PTent/prodUCtion and evaluatiO? phases of repfe§ent§t|ves of
end iir'ous support agencies reSpOnSlb]e.fof the utilization of the
who h em. These include operations, logistic, pefsonnel, ?nd sO on
sup laVe the functions of procurement, stocking, !"5ta‘|?t[°n,'
canpby, maintenance, training, and field.use: .Thls par?ucnpatnon
avai e a major factor in ensuring the cuitability and timely
. ilability of the planning, personnel, and support required for
Perational use.
is to have @ high degreeé of overlap in action
in carrying out the development/
of the cycle, rather

pr :
oduction, evaluation, and sup d basi
erformed o-en asts.
ement and,

th .

Th?: ZaY;ng these functions PErTO7A, g and manag
alls for good planning scheduln

?bove all, CIosg hor?zontal ;elationships at all levels of the

i
Nvolved agencies.

The object
a p
nd concurrency in thinking

o be responsive

intended t
tion according

ties are

Although these activi .
e their participa
and to phas n the user side

t Plan,
tremely d!
even more S
1ghrough ¢
persona

nel rotation ©
to the degree that

the manager of non-projectized

hannels” rather then on th?
hip with his opposite

t
tg t:e project manager,
is we System Developmen
é € qnderstand, an ex
progll-’:'”OJect manager, and
asisamS, must often work
NUmbe °f.a wel1-developed
s in other commands.

relations




7 Months L M
Average Avei.:;(:s _—*

: F
Minimum= | 9 Da
Imum? ys 1 Month 1 Month
Ma * n 1T M
Av::-':um” 4707 Days 12 Months 7 Months —¥— 6 MZ:::S
ge Days 3 Months 3 Months L Months
/\ VAN
O \V4 \VAl O
Pre-
re-|PR Pkg Pre-IPR |PR AMC
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Received (AMC Psn)

Lo
Actual times experienced

e

Figure 3-2 Typical

3. .
8.4 Flexibility of Require

In -Process Review Cycle Time

ments

SO on.

ef .
fect economies or

Cost of its use.

The close working relat

:i:f'oper and user affe
reCOEd_by the QMR must
deal?zlzeq that certain re
as ob‘g w!th safoty.
cost jectives which are open
» performance, simplicity,

to . . e

pos?v?'d questioning req

to ition. Nevertheless wé eel that contrac
pPropose contractual mo

Cost of development,

involved. There may be
The latter

ionship that must exist between
which requirements as
nget in concrete.'' It is
quirements are imust," such as those
however, should be considered

n in the interests of time
ainability, and ’

cts the degree to
be considered as

Many others,
to questio
reliability, maint

production, and testing agencies, both

Sovern The development,

QUest'ment and contractor, S ould'therefore be encouraged to

of thlon the requirements 1N the interest of the overall goodness
e project. Contractors

jon may feel constrained
bly compromising their

tors should be encouraged
which may expedite development

at no additional cost. ’

in a competit
uirements as possi

dification

improve capabilities

cost of product and cost of operation are all

additional cost of a product that may reduce
deration is presumably a

consi
ckage procurement but once a program is
ment has little flexibility

E:ZFGCteristic of total pa
i erway, we understand t at the govern
N trading PEMA against RDTEE funds.
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compared ag:iﬁnger;tand t?at as a deYelopment goes forward, it is
or desirable sT the requirements which are categorized as required .
crease in cost The latter are easily and quickly modified if no in=
DA approval Ls lnvolved. The former can. be changed only with

al and maintenance of the requirement usually takes

Precedence over cost and schedule.
q“irementsTh: Army cannot e§tablish a_policy of relaxing primary re-
that the usa ter a project is underway.for obvious reasons. We feel
between mi e"AShould nevertheless consider carefully the trade
minor relaxations even in nessential'' requirements when
he original require-

extensi
ion of development time is needed to meet t

ment
, and DA should consider this trade in conjunction with cost.
stem is sufficiently flexible

We do
to dg zgf knoy whether the present sY
is quickly once development is underway.

3.8.5 Test and Evaluation
generat Testing was identified by the MRRC as a major offender in
as d.atmg long lead time. The pre—planning of the test program
and 'splayed in the Management Model, the merging of engineering
service tests, etc., can, in principle, avoid excessive delays.

Stage of Test and evaluation activities should begfn at an early
sched ? development. The project manager should Ylgorously
gatheu e tests frequently throughout the program, in order to
diff.r data on components and subsystems 1N §earch of potential
ext Iculties which, if revealed late, could introduce substantial
ensions in schedule and costs during the development cycle.
of th We feel there is much toO be gaingd in.better.integr?tion
thi e development and testing activities: It IS.OUF ITpreSSlon
airs integration is best (but not alway§) accomplished in the
se crafF and missile developments, but is too of ten treaEed as a
aquer.lma] test-and-correct process in the tank, aUFOﬂwtlve,
i::nlti°", and artillery fields ~ the Army's classical product
S.

y the GroupP, the test and
al lead time.

iewed b
ed the time spent

In some examples rev

e . p

v3!uat'°n phase has taken uP to half of the tot
“oViously if the system i5S not properly engineer

N "fixing' N
g' errors 15 enormous .
ations with regard

W owing spect et
to Yehic]e :egigﬁ; Egeg§3;'contgxt to these ge?erallzatlons. Our
0asns for selecting this are@ was the cufrent lnvolve@ent]of g?e of
tur members in this testing activity, which he was uy;gﬁ?ny :o e

O view in the more general context of factors contri g

ong lead time.

fic observ
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:S::?f;z n?t e?ough component testing or component
et ation in the tank engine program. Some of
cheken pgn?nts are tested; some are not. Some are
cooler; jo s?d, etc.; others are not. The engine,
o ’ radiators, etc. are normally not tested in
. e engine enclosure, sO that the total engine heat
Irl:ansfer problems are not explored in the laboratory.
A nﬂne of the programs are the engines ever given
t‘e .shake” tests commonly given to sub-and total
mls§1!e assemblies. At some high initial cost, a
f?CIIIty could be built to subject an engine té its
vabfation and shock environment, as well as the
various ambient conditions (at least hot environments)

while the engine is in operation. As a result of the
tion, the field tests of

lack of component qualifica

the.engine proceed at an unbel ievably slow rate. The
engine not only does not operate, but the tracks and
everything else fail because they are not previously
qualified, so that engine operating time averages one
or two miles per hour of scheduled operational time
during the field tests. In a program just reviewed,
two years are allowed for field tests.

TACOM is, in fact, improving its ability to make
component and engine tests in-house. But it does
not appear that the project menagers take advantage of
d facilities that are available, and
ent, or even a suggestion,

o be no requirem
the Army be employed by

there appears t
bilities of

that the in-house a
these project managers .
ed M110 howitzer has been

n conjunction with a major
program. The engine radiators

hat practically no cooling air flows
sequently the engine overheats.
-developed system and a serious
technical error. Modifications have been made during
the test to improve the cooling of the engine so that

a satisfactory system may be developed. However,

this is an extremely costly and t ime-consuming method

of correcting errors that good engineering would avoid.
t appear to be a sense of

Unfortunately, there does not appear
urgency to accomplish the modifications required to
permit the vehicle to pass the requirements.

the self-propell

Currently,
six months i

under test for
product improvement
are positioned so t
through them and con
This is a contractor
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not give izhiog;?zp's limited experience with test activities does
Seems to take o ; ence tnat Ehese are isolated cases. The testing
hot uniform . Th ong period in every system. Again, the period is
rapidly than o0 ose systems the Army itwants'' seem to move more
Some additio ]e.others,'but even these move slowly. Possibly
acceptance na lntegratnnn.of the development tests and the
System and teits would eliminate some of the ''faults'' of the
additiong] make acceptance testing just testing, instead of
al development, or extensive product improvement.

In much Army testing there seems to be: (1) too rigid
tion of equipment that

with the rejec

2?2§:e?;e to requirements,

to the wgrove the Army's capability; and (2) a tendency to test

rst-worst case. While the Army must make certain the
of combat conditions, it

equ
igu;gTe:t will function gnder the rigors © t
with theeces§ary to combine the worst environmental conditions
max imum operating rate. This combination of conditions
ar to long

lead
lifesz for example, to very heavy diesel engines, simil
industrial engines. These engines are not compatible with

alr 1ift or air drop.
"man These test plans and their definition are part of the
techa?eme"t“ function and must be strongly supported by all the
that“'cal help the Army can furnish. The committee would hope
to ththe sense of urgency that the project manager can communicate
eval € contractor can also be communicated to the test and
and “at[°n personnel. There is concern that this sense of urgency,

rapid and thorough testing, are not being accomplished.

the Test and Evaluation

Commang We respect the significnn?e.which Tes d B,
arr ?ttaches to their respon5|b|l|ty for affixing the ol.ler s
Seveantyl to the systems which they test. We are aware of their
bOthre.problems in obtaining and holding exper!enced test per§onnel,
and civilian and military. Y€ recognize the lmpact on tne rigor
s exhaustiveness of test activities when a piece of equnﬁment

Sued to combat fails under conditions which nghould have'' been

antic:
icipated in the test process:
and evaluation activity

elopment activities,

cognize th
t management, and

to the ass

In summary, we €
planning and competen

as g
requ?e.Of equal importance
N ring the same careful dures
Use of advanced test facilities and procedures.
Interface

3.8.6 Contracts and the Develo ment—ProductiOn
rding the degrec

. cern rega
The Group developed 2 serious con et
to which Principlez of conZurrenCY have been reduced [n importance
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in

impg:::ent.developmental practice. Concurrency is particularly

Product?t tn adyanced planning, engineering, and tooling for
ion. This related to the contracting form. [f the R&D

contra
have ngt?r haS.no assurance of follow-on production, he will
incentive to invest his own resources in early prepara-

tion for production.

Competitive procurement in principle, and perhaps

usy H .
ally in fact, yields a lower cost to the government for the
the implicit costs of

2;;3:??'90 buy. We doubt that all of
have eltlve procurement following completion of development,
in ach\.’er.been thoroughly assessed. These include the delay
dOllar'§Vlng an.operational capability (difficult to express in
duct t; resu]tfng from the time to prepare the bid package, con-
for g ]e Competition, and choose a winner, as well as the unplanned
the d: ays in transferring technical know-how, if the winner is not
go0d veloper. Procurement packages and specifications are seldom
un enough to permit prompt, successful production by a contractor
amiliar with development of the specific items.
On the other hand, the use of the same contractor for
flexibility in the stated

th N
ree ?evelopment and first production, and :
Quirements in the interests of time, cost, performance, and utility,

o be highly effective in getting 2 cuitable new item in reasonable
the product can start during the

§;$Zio The test and evaluation of d n start e o

type pment-production phase by the use 0 experimen | Pfh.O

st models of all or part of the final item. The result at this

foage can react back on the development and production d?5|gn, and
Orecast to a valuable degree the results of the evaluation of the
'nal production.

ge procurement.

n total packa

:« inherent i .
is inh P provides complete

In ne: This concept

Principle, contract definition followed by TP

SYStem planning, schedule, budget, and performance control from
4 ’ § the government and,

to obsol nce to the a ' > )
OPefully, to thzszgntractor as well. An incentive formula can
S'Ve the contractor a basis for trading performance against
Chedule and cost.
w complete funding flexibility
The concept does not 1104 200l op RDTSE and PENA funds
Major

Within
i the program, for example,
'n pro program, rnimize total system cost.
cess by the government tO mlgnwil'i"g to bid a complete
t which they

€Xper ie

nced contractors have been t
Package based on their confidence if the concept sfusing
gen?rate in CD. There are serious problems lnb t:ﬁg i €D
ces'rab'e technical characteristics develoPed Y letely familiar
oz?tractors to the winner who iss after a]'ée:?gz on which he

: er . i n

ba! With the cost implications of his oW

a .
Sed his package proposal-
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design d _In TPP, the incentive for the contractor to improve the
dampenedurlng deve]opwent even at R?TSE cost saving is effectively
of th Wh§n pfoductlon unit cost is thereby increased,because

e multiplying effect on total cost when large numbers of

units are produced.

unk ties with TPP can be overcome is
nown. AMC has proposed extended competitive contract definition
dware and engineering design

:ZSENClude fabrication of prototype har

Woulz, then to be followed by total package procurement. This mode
of f be more acceptable to industry but could have unfavorable

ects on lead time. It could probably not be used for very expen-

sive developments.

Whether these difficul

le effects on lead time when the

ear that production capability
selecting the competitors,

ner (as opposed

AMC To minimize undesirab
mu proposal is followed, it would app
St be an essential consideration in

Ehat the production award must be toO the CD win
© an open competition for production which might be won by a non-
Participant in the CD and which would involve transfer of know-how),

and that administrative delays in negotiating the production

c
Ontract must be minimized.
d The competitive aspects of this procedure would un-
Oubtedly result in a better product, lower cost to the government,
and increased assurance in the contractor's ability to produce a
satlsfactory item. As in all competitive evaluations, the govern-
ment must be careful to assess competence against bid price.
: - ini he use of Concept
: 0SD is currently 1€ examining the, )
FOl:mulation and Contract Definition in the light of the experience
9ained with them. and Dr. Foster has stated that f9r.programs wlth
c!ear-CUt requiréments and solutions and with n§gllglble technical
;'Sk’ the extra cost and delay i ntroduced by using form?;.Cjncept
wPrmulatEOH and Contract Definition phases are not Justitied.
~<_Concur,
e use of hardware competition to choose

designs where ReD costs are a

d th
ment costs. we replace ''procurement

He also suggeste
ogies or

be
tween alternative technol

Small . " ) C
costsufr?Ct'?n of the total prog:;s” and concur. Our feeling with

with ""total life cYclehc L rament, o4 precautions to be taken
® ose listed above in

"egard t
o the advantages toO t v .
to keep lead time short, are ‘dentical with th

COnjunction with the similar AMC proposal -
. . o
wh Dr. Foster stated that 1N m?Jo: ﬁﬁZpContract
€re consjderable risk remains even afte

n system prograws,
pefinition
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il

phase, such
’ hazards " '
the gover s ''should be accepted ep e
n and flex
of the We]TeEEoznd the contractor.' For such pr;;;;;:y ;:ared ?Y
likel n causes of extended d , where all
y tob evelopmental 1 .
.%raditionaT"e;COuntered, we recommend very Stronglye::azlm: are
ethod of placing the initial production buytw?th

the dev
elo
pment contractor be a central consideration The

presence of "
su . . .
bstantial risk'' will operate against early production
lert to plan for and

toolin
initia%é Egzcthe project manager must be a
urrent production, training, personnel, and support acti

ons

as rapi
apidly as risk is resolved.
ects of the Army are put

When in-house development proj

ts regarding the difficulty

out to i
of tran'?dUSFry for production,
sferring know-how from t

our cavea

he developer to producer again

in the Pershing and Jupiter

apply.
progﬁamste modus operandi employed
minimum de?gyserve as a model of how t

3.9
EXPEDITED DEVELOPMENT

We were briefed on pro

AR 705-5 states:

""Although formal requirements
stimuli for RDTEE, it

quick reaction RDTEE
usual documentation
requirements can be met.

in the best
application 0O
expedited or
for waiver with n
submitted to the

f any provi
quick reac
ecessa

riority

""A special p
port of requ

tasks in sup
of operationsJ

Two current programs for ex

PROVOST,

dures for expe

ENSURE (proce
is ac

re .
r;;'gements for equipment
ACSFOROTponent Commander tO
and fUnén coordination with
to 0sp s made available bY

» or by a supplementar
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is also necess

tasks without t
in order that urgen

sions ©
tion capabilities,
ry justifi

chief of Researc

may be ass
iremen

pedited response

diting non-s
tivated b
The reques

o do this well, and with

cedures for expediting development.

must be the normal

ary to conduct
he benefit of the
t field

gency considers it

nment to waive

£ AR 705-5 to pursue
a request
cation will be

h and Development.

to projects or

igned
ive theatre

ts for an act

are ENSURE and

tandard, urgent
uest from an

pe approved by

d staff agencies
y request

y a req
t can
intereste
an emergenc




H 3
Q DA assigns the request to the developing or procuring

agency. :
typic:] r:Z§o:]] i tems are ReD; many are commercial buys. A
ponse time is seven months, but it depends on complexity

We were
thero. 1 told that “ENSURE digs in the barrel for what is already

and Development Objectives for

Viet N :

mOnths?mmgp:ratlons) is for items which can be delivered within 18

PROVOsf isS cost le§s than $500,000 per item. We were told that
a DDREE list which includes ENSURE and additional items

the D
A staff feels are required for Viet Nam.
on several ENSURE items; these are

PROVOST (Priority Research

di We were briefed
iscussed in Section 6, Case Studies.
indeed haVewe observe that the short fuze on these requirements did
Process . S’a salutary effect on sxmplnflcaglon of the management
Was usual ] ince these are relat{vely small items, Fhe.pressure point
that thesey a product manager with AMC. In our briefings, the fact
were '"high-risk" developments, becausé of the short time
is our impression that in

avail
able, was repeatedly emphasized. It
incurred because the development
ethodical and sequential

som
groﬁpczzesftechnological risk was -l
apPrOachS orced to bypass its customary m :
Laborato to development. Some groups, such as the.Harry Diamond
encount ries, rose to the challenge and met it admirably. Others
in the-ereq problems inconsistent with their presumed expertize
ir field.

eliminas Two unique characteristics.of these programs are the
requiratlon of the normal process of developing and approving the
leve) ement, and the stimulus tO a1l personnel involved at all

S to support the men in active combat. The latter will not

r should not.

eXisg .
t in a peacetime period, and the forme
orm application of short

ject and product
ting war, will
asions when fast

that the unif
1s of pro

dey We suggest, however:
elopmental lead time goals, at all leve
when the

eepgement at all times, even :

res the Army's in-house capability fit for the occ
Ponse will be critical-

an a propriate time the Army

hat & ; e on PROVOST and

Conduct We also suggest t
ENSURE . an in-house critiqué

of 1

ENT

3.10
ALTERNATE TO DEVELOPM
opment and conserving

existing equipment

ively applied this
as in the
cessful,

or expediting devel

or copying, of
has select

ing succes
have

RED o, Another option f
Gvelo ources is the purchaseé, Y
prOCedEed ?y other countries. The U. .d
Case Fe in the past with s0m® outstan
of the Bofors 4Omm gun- Other programs

ses.
been less suc
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1 missile. If the design is to be
he problems we have noted in the
t be carefully considered.

g for supply, spares and
However, the possibility

such as our attempt to copy the V-
:Zpled and produced in the U.5., t
prgg?tlon of qeveloper and producer mus
maintey operation is involved, the plannin

nance must be done at a proper rate.

of avoiding developmental delays in matching a weapon already in
hat requires objective evaluation

oxi
:lSte?ce makes this an option t
Where it exists.




SECTION 4

PROJECT MANAGEMENT

hartered by the Secretary

"The Project Manager, ¢
full and continuing

of the Army, will have

;ssgon§ibility for the development and initial

wighStlc support of the system, in accordance
th the system development plan. He will

e . . .
xercise full line authority, as defined in
ning, direc-

E?e final charter, over the plan
H;OH? and control of the approved projecte
will also exercise authority over the

allocation and utilization of all resources
of the approved

aUtf'lorized for the execution
project." AR 70-17 (January 1968)

4
PROJECT MANAGER
Managemen We consider the most significant characteristic of the
t system being implemented to be the authority given to
t above appears to comply in

tific Advisory

the
Proj

Ject manager. The statemen
ommended that:

fuly s
Wi .
th the recommendation of the Army Scien

ane] whi
hich studied lead time in 1958, and rec
m should be more widely

""The project management syste :
adopted with clear delegation of authority ﬁnd
responsibility to @ single project officer.
final charter explicitly set forth
ect manager, and the

the Name The direction that the 4
o of the jndividual assigned as the proje .
tours of military project

Jecti
Mang Ve that '"wh :
: enever ossible A
9ers will be extendedpfor the’duration of the proJect,“ are
of authoritY, resp .
e the practice.

COns.

Iste .

Contr nt with clear de]egation ’

It r ol of resources. It is hoped that this will b

' ++h the idea that a competjnF
eer and In

as t
2Ff'cer z be reconciled, however: wi his car
Fder as to be rotated frequently tO develop his
© get promotion.
of the need for

blem .
pasis In

This last statement career

tech

ni

m Ca .

an 1ly oriented officers on

Y of .
:?9‘Dmen§he jobs involved i
d.mnnat da”? systems. The nee

'Scysg ®d with the abol ishment ©
this in Subsection

on tour or
g roday's types ©

.

onsibilitys and
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d to a reduction in

d absolute authority of the project
[t is equally important that

ork his plan must be

riously dedicate

deve Thus, if the Army is se

mana;ZE“ent lead time, the real an

the reSpZESF ?e‘re’examined to that end.

Stated S!b']'ty of the project manager to w
expllCit]y.

Evaluations, when the system is sub-
ed

Jected tq Aﬁ forwal System Status
a ''disciplined challenge' at DA jevel , approval is requir
o proceed to the next

Y all v
interested agencies' for the project t
ent system, strong encouragement for

phase
the u;erwe do not see, in the pres
asis op 30 m9t”ally agree with the project manager on 8 day-to-day
etails of the design meeting the essential elements of the
costly, and t ime-consuming

analysi
redireéi-to avoid the possibility of major,
ions of the program at the SSEs.
CONARC Personnel turnover in the major interfacing agencies such.as
ince tand CDC, is, we believe, even greater than in Fhe pr9Ject offices.
Ay pr ﬁe project manager must consider user desires 1IN making day-to-
Proj oject decisions, changing personnel places an added load on the
Jéct manager ’
all of its reflexes to develop~
e DA organization,

Clearly, the DA mus 3| of th
: ex
hin the comP he full support of

there :aq-time reduction. Wit
effecti:'sts competent and adequate resources for t
e program management.
the dey | In furthering the rofessionaliﬁaFionrgzn?;:i?gﬁsm::a?gTegz,
Poscir.C'OPing a i 4 structure t eir )
Unctional areas. Y
ct manager and adequate
e the 0SD

the projé
SUpport of The enfor?ement of dema?d on Willpdo Sl to ) duc
¢ his planning and operations»

ontrj .
bution to extended lead times -

by
F SMALL PROJECTS g
ects,

s are small proj

MANAGEMENT 0
PEMA.

rect
i, |opmental ProJe
Most of the ArmY'Songeang g100 million

e
T leSs th . .
an 325 million account for

' nagers,
n by project M2 imatel
lin approxima y
Total 179 hat the smaller

3 About 60 1 iects
arge projects:
Zsopercent of AMC's $5 gil?ion annual budg® "is apparent
pro: MRs, 150 SpRs, and 170 gMpos active: e ‘nce all of the
QMRéeCtS far °Utnuéber those which are reviewed )
ang SDRs, and QMDOs have DA a prova’» nerate @ -level admin
st budge teq by gA ?t prears at theY mUSttgetheir total dollar volume.
rati > ! tionaté
disproro’

at
ive workload which !

ectizec: :
eriodlcally

N




el L o

good management practice of

The Army already observes the
nt responsibilities down to

deleqati r

apprgp:;giecirtaln approval and manageme

formulation heVQIS. The decision that the prerequisites for concept

developments ave ?e?n met is delegated to the commodity commander for

Managers withfequrlng less than $50 million RDTEE and PEMA. Product

With authori in AMC are chartered by the Commanding General of AMC,
ity to work across commodity commands .

However, there is little in the ARs on ReD management to
mp loy simplified management

€ncour
Drocedﬁgzsthe small product manager to €
though sm ]or to expedite his program. [N fact, when his project, even
WEH findaiz’ !nV?lves many Army agencies, the small product manager
isplayed f difficult to resist use of almost all of the procedures
or fully projectized developments.
iNustr ct can have wide ramifications is
ated by the $2.5 million development program for the XM95 Mortar.
for the ammuni-

€ pr . v J
. ogram involved Canada for the baseplate, Picatinny
d ATAC for the self-propelled
ons Command.

tlon
F
ortar :ankard Arsenal for fire control, an
arrier, with systems management assigned to HQ Army Weap

The fact that a small proje

After the program was underway, Canada dropped out without
y of tube and ammunition revealed muzzle-
t which resulting

pr0vi .

lastd;:g the baseplate. Assemb] h

ammunit'Ob]em5° DCSLOG was unable to attend @ meeting 2

n ion problems were to be resolved and indicated concurrence could
ix months later. The

ed decision by DA cameé s

€ a
ssumed; the requir
r Viet Nam.

in
troduced new direction fo

(1) this s
a sin

t
HRRc
1 development of a classical
. d (2) that the

We observed that 11ation, an
b4
complex projects.

Arm

. Y we

nter azpon.COUld not be done at
e with DA was as conspicuous

of groupin

t manage; wA does thi
Y in hi t the Army S
e We QLSQZ;:aihat the d the e from further ex?ensngnsszll
:Eve?ggizct‘manager structure 7 o ?depz?nénc; contact between DA and
nts i single h com-
reZe of a laigg ij;ge?fo: lélated small dev§loPme"::i] g?::sp;gr His
Are Zanager would be responsible for deyeloP;ngeovee B milestones,
C] re el e . . d eting .
D?d or d‘sPon?'b']'tY’ including bu 3 he developments according to
an, Irecting the accompllshment

Industry has the policy

as under a single projec

We understan
rofi

Army.may P i easing

e
activit are
egl"ee'

t th product area
the fac The product

Woy Advan A could be :
. tages to the rmy cies
i rat ge
Are Ntegrate the support of m sep ith the total s'Z of the
tter 2012 t? Z:;:::te

Man : te
3g ager, having rank commensura

thgregated effort ugder his direc jon, woud ze he number ©

Co Prompt cooperati interfacing comman .ld be great y reduced.
A Tlnicatiq peration of 1% "/ joper and DA cot1d P2 group Yo Vietnam-
Milar regimgiﬁﬁii?oﬁhia e ade by the ASAP 2

.

y-h




4.3
CAREERS FOR PROJECT MANAGERS

We un
derstand that the Army currently operates career pro-
career program for RED

grams fo .
wwmnmm_mmﬂwnmo"m_mmn officers. Included is a
officers hay is reported that contrary to common opini i
- o i
have consistently fared well in promotions. pinion, specialist
T . . m
he R&D program, In mid-1967, had 533 officers (Col - 130, ;
- 48) and a goal of 1000. Specialist !

branch and their

re monitored both by
The number of 533

ed to project

Lt Col -

om*mnwwm hmrv Maj - 161, and Capt

Specialty ormally alternate between their career

thejr ammmomma their career development patterns a

may be com ranch and by the specialist branch.
pared with the 465 officer personnel assign

offices :
S In AMC in 1968.
gers by AMC include

w“m.m: s nw_nmﬂmm for selection of project mana

tion, m:avmn_m_ﬁ< field, M.S. in specialty field or business administra-

Plus r attendance at DOD Project Management school or equivalent
‘ncluding DA staff or higher.

e

levant experience,

'MPor tanc We feel that this Jevelopment progran is of the utmost

Managerg € because of the critical position of the project and product

's ovmwmﬂws Army development. We are not able to assess how well it
ing, but we have been favo . ressed by many of the project

age
9ers who briefed us.

ent

mum requirem
program

nis a mini
development

1 macnmnmo

f . .
°r Projec While a sourid technica
t management, we would hopé that the career “=.
omwmmmm<m assignments of
We note that in

: rot ;
ate specialist officers t
am management-

_:nﬂm
. a H
Mqa:m wh:ﬂ:wmmn03mmvm_mﬂ<
Hhm_mmﬁ is e branch point between P

at 4 normally encountered bY an eng! : S
Tangge Sharacteristic of 3 900 progran the ab11 [ ote, and
.o«mmﬁv to resolve management problems, to understand, © ﬁnwmom:mom_

all technical problems but to resist the attraction ©
b

|
:<o_<mam=H
the Army manag®’
ty and

t and technical spe”
in his career, and

odica] Unlike his civilian co
ly rotated between am:mumaw:ﬂ
This €

9eme
Nt of a field operation-

Oﬁﬁm
n

too frequent. ]
._mn:m existence ©

Umﬂm
Mang
S

what appears
Mw be 4 pr We find it difficult ‘ and promo-

On operl s ed program or tements

t of s N & Oﬂ@ND_Nm P E63ﬁ~< expre 3
:mw the Mwo_m__mn officers, and the freq Y erom being implemented,
if rmy “system'' prevent

i
mplemented from being SY

.



It appears that the structure exists for the development
?f Competent career product and project managers. We feel t.:hat the
ImPortanCe to the Army of competent project manag?ment r:eqt.ures that
this program be maintained, expanded, and given h!gh ?rnorlyy- 't
should be made well known that genuine careers exist In PFOJeCt
management leading to high rank through technical education, and
Industrial management experience, as well as field command.




SECTION 5

OVERALL MANAGEMENT PROCESS

NAGEMENT MODEL

among the >.ﬁom-_o<m_ flow chart showing the interrelationships

Operation principle elements of the Army's RDTEE, acquisition, and

ment zoamw activities is developed in the Department of Army Manage-
, also known as the Life Cycle Management Model.

(AR 11-25) as Mg guide

for the The schematic flow chart is nwo<mama

conduct of typical system developments and for development of
m_m.: ACSFOR is responsible for revising
_=n:®ﬂ0qa =m<mmsmu

Supportj

m:aom%ww:m.ﬂmmm_mﬁmo:m and manu

by this oving it in accordance with experience-

reviews group, it 1inks 239 blocks representing nwOuOmmdmv.m:m_<mmm.
, actions, decisions, m_u_uqo<m_mv and results at various levels

of th
e . ’
organizations concerned.

m.—
THE DEPARTMENT OF ARMY MA

information
(IR}

Perusal of a supplementary manual, ngxplanatory
del for the Depar tment of the Army
from Brown Board

_uo_.. 1
A Diecror
1m<mm_mo_mo_n__:ma Management Mo .
recomm a dozen or more mammﬁmo:m_ blocks resulting ] 0
endations and other sources: not yet m:annoﬂmnma in the diagram.
_ i i i the flow chart is an excellent
swﬁroa of 'n mv_mm of its complexity, e tions and asponsi-
bitie; displaying and ‘nterrelating the fun
b ities defined i J £ ARs [ts usefulness was demonstrated
Y the Commitioe of the dozens 2 " di to exhibit deficiencies
'n the ommittee of Four who used flow diagrams 7% more logical
mnﬂcnncwwmﬁma then defined in ARs, and to recomme
. . .ﬂ
Procesg :wﬂoa the point of vien OM MmeMhM_ﬂmmn”MmMM«MMMmaMMncam:ﬂm|
ti » the Lif ement Mode .
osw” Suffer ﬁwwam_mwm_wﬁzwmwmmﬁmo nstruction on 4:mwu WWOMrm may be
One ted, and on whose approval - The Group Was cw_wzwﬂm randatory. No
agen oJect manager who cons idered that a1 Zooxmm:m:::o that the
zoamn_#.mm now charged with the rosponsibility for
's applied with proper celectivity:
AR 11-25 (paragraph 5a) states’ N
rch meet the
"The Model is applicable 2 those w<wmmﬂmmm”wnm_ﬁ:ocus
threshold criter’? for n«o;moﬁmMMM1w are omitted- It
those steps which pecome :”M”mnﬂobmnn nanaged 1tems to
is applied wm_monm<®d< Q.uq:ﬂ:.w that am<m_ono«-cwmmu od
ary to i are m:ﬁﬁmomm:n_< efin

the extent neces®
" es
memsmwl_OQmmﬂmnm_ WJHQMMwwm.:
to me adiness © jec
et re | lion of of

Aw_..m

$ ck-Bat and those havingd RDTEE

100 [
million in production:
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Th
ment Mod e supplement
the el for Ar ary DA Pamphlet 11-25, '"Li
conditions unZZrSysFemS“’ Oct. 1968 is a ﬁeditnf: Cycle Mandoe
which each block is mandatory or°;;:2?:;fy'ng
jonary,

and the
1
evel of authority to omit
the RA pamphlet seems an appropriate
road maps'' to show how the Model
d the flow dfagram configured for
s not requiring the full treat-

p]ace AS a llh
to . ow-to'' guid
Zasbeen’p;§;'de sample d?a;r:és or
mxpedited pr can be, simplified an
tﬁ:t' Ve dozg:ams and/or for program
n tha H

the "fastest'! : many projects can afford the ngcenic'' rathe

oute from origin to destination. Sample roag-

Maps £
or small .
projects are particularly important.
has been read with

ed as a target,

the
obje
ct
COnstrainzf :ezermining where time
) -
rade-of f parameter, and a control. About 28 boxes
activities in which time may

been Rt

€ given pigg?ﬁéfled as representing

nce. These are listed in Appendix p, with suggestions
be addressed. These are illustra-

Sto
t1, 0 the
'Ve only:aspeCt of time which may

rmation

The
volume of explanatory info
may be introduc

h now makes no mention

management rather
ljowing extracts:

of Th
thlead time)eitenor of th -25 (whic
s one of conservative resource
d by the fol

an ex
Pedit
ed development, as i1lustrate
Process for the De-

the Management
. to insureé that the mos t
ces allotted,

"
The objective of
Sys tems is
++hin the resour
H "

\é:lopment of Army
effective possib
is provided for the
ced on new capabil
vement in combat effec
in the name of mo

" .
s?r'?r!ty is pla jties which provide
Magn!f.Cant impro tiveness:*
5 rginal improvements dernization
re avoided."
shing the sta

db
s d d through cost

te-of -

)

tEa]ance is maintaine e

efi-art and utility evel
ectiveness analysis.”

in AR 11-25 that things should be

on N

The only implicati
i paragraph’

do
Ne
Quic -
kly is contained In the

tinuously

]
b|nf°rmation is exchanged freelY and n
etween USACDC and othe’ agencies engaged '" combat
iti petween combat develop™’
encies to insure

ﬁeVeIOpment activitie
ent and researc and deve

4/
.. objective is ImMP

‘-’gw
e
ar
a5 n e Cconcer .
ned that occasnonal Y
reducé cos

e .
ffect iveness constd

.




coordi
techné?zg?g ?ystem.dgv?lgpment, timely exploitation of
recano b9 : deSSlbllltleS, responsiveness of the
ierasulie! n evel?pment community to requirements

y integration of improved capabilities inté

the Army."

implies that activities
reductions in lead
ical progression

nt Model
in fact major
s a smooth, log

are Perfornge format of the Manageme
ed sequentially, whereas,

time r
equi
from ]oggi:e concurrency. It implie
eXpress theaggedobjectives to operational equipment. It does not
ed to hedge high-risk developments. It may not adequately
hnological surprises, or

Fepres
. ent
the real world of crises, enemy tec
hat the system which it defines has

‘et Nam
a S“ffic?éntThere is no assurance t
ical breakthry short response time to quickly exploit our own technolog-
elpfu) expo ?Ughs. However, we consider it an excellent, Jucid, and
sition of the management structure defined in the many

rm
Y regulations.
imp]ementi we.recognize that th which the Army is defining and
ng is in response to i om DOD and that it must be
i However, we

Put to
e
gether before it can be subjected to

f mention of the va
documentation we h

are c
as QU?EETrne§ by the absence ©
reviewed y as reasonably feasible in all of the
5.2
F THE MANAGEMENT PROCESS

SYSTEMAT I ZATION O
process is similar to

that whi The systematizing of the management . ] .
Orce slch is underway in the ir Force and is described 1n the Air
ommandy§tem5 Command Manual the AFSCM 375-% series. Army Materiel
Ollowi Is preparing a series O t manuals to cover the

W|ng areas:

System engineering (operati

Program management:

Configuration management

funds.

Advanced product
packaging of

nder total
s engineering.

Management controls U

pment and human factor

Personnel develo

Data management-
Integrated logistics support plannlng.

Quality/Product assurance:
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Sideratio We feel that thes
n to performance and cost.

5.3
ADMINISTRATIVE LEAD TIME

e present in

e manuals also must give time equal con-

a development project.

Two kinds of activities ar
1f and its direct supervision.

One js
he Oth:?e.technical development itse
Project inls the administrative activit
't in com O.the Army's overall program,
maintainiaet't'on for funds and resources aga
Y the mang the C?nCurrence in its characteristics
require anz denc;es having a reasonable concern W
Ment chan ° (not only the user), and doing
ges in temperature, electoral phase,

y concerne

r type of activit

We feel that the latte
leadtime as

be th
.- the s
.tSGIf‘PaClng item in determining

diffusion A major problem of Jead time iS associa
®ad time of‘authority. It is possi
Within ¢h objective to be taken UP in
Points ¢ € Army structure, let alone th
tends too higher authority.
rmy e]emSOIVe a major communi

decisionsents in the decision
Ontribyt when such a large number
e to the process IS necess

process
of PeOP]

¢
arily low:

In fact, the organizational communicat!
nel are !

decisio

guate tgstare reached and person

meaponry he performance of i i

N tyge transportation, and mobi
in the last 30 years. t

o
in n SYStem ha
s hardly changed at @ 1.
new 12

p]an .
of defe:;ng, developing, and
at of oo,3nd the degree of relevance .
°T all others are such that the deCis'on—comm
The ré

Myg
Withe Vi tab
. tho ly operate very SIOw}y&odern ' nformat

justifying
inst other projects,

the developm

the relax
s of reach

The decision P -
involving

nformed is

in
deploy!ng f the work ©

d with fitting the

and rejustifying

(or changing them)
ith what it will

all this as the environ-
and prosperity.

y is as likely to

ent process

ted with the great
ed current
ing a decision

for carrying many
i now invoked

be informed and

on system by which

completely inade-

he technology of

d by orders of
communicas

e involved

orsaving technology

h person to

ocess

e reduced

ig Ut dj .
eXploiL:;UPthe effects only
he number of
gigple in tzhe Group developed 2 serioy :;;efZ; f the RDTEE
dce 1 the Arm - olved i crigg, We
3re iﬁqufsitiOn pZozzg areslg\éia Y i Staff‘type ag fa;téi produce
"Org Clined to feel 5> © E p work would proce® ned’WI h R&D
Wep » and ¢qo ee .that the taff now con cars
¢ st less if many elements mp]ified There aPP
cedqres sIMP s sting and user
h rthanded

tQ reduC
b ed and administrative proc® 5
activiti®® ’iion ar
unCthn

e
re am N
bresenp e Indication that line i
ion to the project ™ agem®
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t that the implementation of the system out-
he coming set of management
result in still

. One migh

lined ; ight expec

manual;nnglll—?s and to be detailed in t
uld, if handled in the classical manner,

e .
ple running the management system, as compared with the number
The Brown Board did recommend

dire
addit?;zaiupervising the development.
staff surveliJT-l]‘SOnnel within DCSLOG ''...to more thoroughly perform
ance over procurement an Adequate personnel
dentified in a

should .
be provided to insure that major
"

time]
y ma -
nner and corrective actions are i

d production.

problems are i
nitiated promptly...

additiona] We think it not unlikely that these are the precursors of
Cannot he drecomme"dations for more people tO get a job done which
Saturated one well simply by adding more people. [f Fhe system simply
We consid and stopped we feel that the modern information systems, which
that the o essential, would be implemented in short order. We fear
Slower System will '"fail gracefully,” it will just become slower and
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