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PREFACE

“Instead of concentrating on the things that are being done wrong and trying to fix them
with more laws, more regulations, more inspectors, DOD should concentrate on those things

that are done right and use them as models.”

(Packard Commission Report, p. 42.)

This report represents the efforts of the first group of military Research Fellows at the Defense Systems
Management College. The 11-month senior Service, college-level fellowship included 3 months at Harvard
Business School’s Program for Management Development. Commercial practice was selected as the
research topic area to capitalize on: 1) the apparent interest in having the Department of Defense (DOD)
“do business like business™: 2) contacts and knowledge gained at Harvard; and 3) the strong, func-

tionally diverse DOD acquisition backgrounds of the authors.

This volume is the full zesearch report which includes the commercial case studies documented during
industry site visits and the Mobile Subscriber Equipment (MSE) U.S. Army acquisition case study.
A Summary Findings and Recommendations volume has been completed and provided tc senior DOD

acquisition leaders.
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EXECUTIVE SUMMARY

INTRODUCTION

Using commercial business practices, or “doing
business like business,” is a recurring theme of the
defense reform debate. The 1972 Commission on
Government Procurement called for the “busi-
nesslike’ operation of federal procurement. The
1984 Grace Commission sought to apply “private
sector management tenets” across the entire
tederal government. More recently, the Packard
Commission and the 1986 Defense Science Board

(DSB) noted the potential advantages of adopting

-commercial practices in the Department of

Defense and, in broad terms, identified some of
those practices,

Despite the potential advantages that commercial
practices offer, however, DOD has yet to imple-
ment them on a widespread basis. The exhibit
below shows basic reasons for delay.

EXHIBIT 1.
INSTITUTIONAL IMPEDIMENTS TO
THE GOVERNMENT
USING COMMERCIAL PRACTICES

—Confusion over specifically what they are
—Sheer size of public sector
—inherent differences between the public and

private sector

PRIVATE SECTOR

PUBLIC SECTOR

Single Constituency: Muitiple Constituencies:

‘‘Shareholders’

Singuiar Focus:
‘‘Efticiency”’

Clear Measure
of Success:
“'Bottom Line”

‘Stakehoiders’’
Mixed Focus:

“‘Efficiency’’ & ''EqQuity’’

No Clear Measure
of Success.




Some say these differences between the publicand  Principal methods of investigation were literature
private sectors are so profound that government  review and personal interviews. Using facilities
can never "do business like business.” Others,  afforded by the Defense Systems Management
notably the Packard Commission and the DSB,  College (DSMC) and Harvard University, exten-
recognize these differences but teel DOD canstill  sive readings were conducted of topics under the
benefit from lessons of the commercial sector.  general heading of good business practice. The
Believing this, we investigated commercial prac-  research model we developed as the framework
tices for opportunities to improve the acquisition  for our investigations is shown below.

process in DOD.

EXHIBIT 2.
RESEARCH MODEL
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Target commercial practices were investigated for
clearly successful applications and techniques
which can be implemented within the authority
of the Secretary of Defense, and would have high
payoff if established in policy, communicated, im-
plemented, and carried into general practice by
DOD and the Services. Our selected target prac-
tices are: 1) program stability (aspects other than
funding which remains largely in the domain of
the Congress), 2) quality sourcing, 3) supplier rela-
tionships, and 4) regulation. Our investigation
drew heavily on our interviews with industry
representatives of the firms identified in Figure 1.

FIGURE 1. RESEARCH CONTACTS
WITH INDUSTRY
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We developed seven commercial case studies com-
prising twelve successful, major, new product and
capital plant/equipment programs by commercial
business entities; the scope of these is shawn in
Figure 2; the full case studies are provided in the

FIGURE 2. COMMERCIAL CASE
STUDIES DEVELOPED
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appendices. In addition, we developed a case
study to document the experience of one of the
Defense Enterprise Programs, the Army’s Mobile
Subscriber Equipment, because it utilized substan-
tial commercial-like acquisition pra-tices.

Case studies were also extracted from the 1985
D5SB Summer Study on Practical Functional Per-
formance Requirements. These provided addi-
tional opportunities to investigate commercial
programs of similar scope and are identified in
Figure 3.

FIGURE 3. 1985 DSB

COMMERCIAL
CASE STUDIES
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Funding was not identitied in cases by DSB.

In our findings, specific techniques for managing
successful major commercial programs are iden-
tified and attributed to these cases. These findings
and suggested improvements are related to the
target practices we investigated via Figure 4.

FIGURE 4. RELATIONSHIP OF
STUDY FOCUS TO FINDINGS
AND RECOMMENDATIONS
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FINDINGS
There are no “gee-whiz" answers!

We observed little in the commercial acquisition
environment new or different from what has
always been known as good management prac-
tice. Correspondingly, little has not been
associated with DOD policy, identified as a prob-
lem by the Department in the past, or is not be-
ing tried someplace in DUD. Many good ideas
proposed by the Packard Commission and the
Defense Science Board must overcome tremen-
dous organizational inertia. As a direct result,
many good business practices, though employed
somewhere in DOD, are not used widely. The
Department is like a supertanker—superb at ac-
complishing its primary mission but sluggish in
changing course.

Finding 1. Active involvement of top corporate
managers is essential to program success.

Successful major systems programs in the com-
mercial acquisition environment are the product
of unequivocal top-management approval and
support. In projects reflecting the strategic em-
phasis of the company, there is clear linkage to
organization business strategy and direct involve-
mert of the Chief Executive Officer (CEO). In-
volvement does not mean micromanagement, but
does mean awareness of the project’s currant
status, active questioning, and willingness to com-
mit organization resources to resolve problems.

Top management leads (e.g., promotes within)
selected programs by: 1) communicating the vi-
sior, 2) reviewing programs often, and 3) sclv-
ing problems beyond the control of lower-line
managers. Once a decision is made to enter
engineering development, the CEO commits to
seeing it through.

Finding 2. Commitment to program success
crosses organization lines.

In each company visited, there was a real
organization commitment to the success of ma-
jor programs. The commercial marketplace
severely penalizes companies which do not bring
new products on line once major resources have
been committed (typically, entry into full-scale
or detail engineering). The functional staffs,
operational and program managers, exhibited
shared goals and direction. Managers of func

viii

tional departments (e.g., vice presidents of
marketing, engineering, manufacturing) and staff
directorates were responsible for providing
resources (the right people and technology) and
assisting the program/project manager (PM) to
solve problems; they were riot involved with pro-
gram oversight and direction.

Finding 3. Program managers are afforded signifi-
cant authority and resource control, and are held
personally accountable.

Program management authority was assigned to
a clearly-visible acquisition line manager whose
title may be program manager (PM), vice presi-
dent (VP) or general manager (GM), but this
authority was not shared with functional mana-
gers. Acquisition line managers generally are “cap-
tains of their ships,” held responsible and account-
able for the success of the project but given the
authority to make timely decisions and control
critical resources (especially participating
personnel).

Successful commercial programs also depend on
focused decision-making up the line; PMs of ma-
jor systems have and use direct access to top
management to keep the CEO, or surrogate, in-
formed and to resolve problems beyond the
capability of the PM. Senior functional officers
(e.g.. VPs of marketing, engineering, manufac-
turing, etc.) are charged with providing support
to line management but not direction of lower-
line program management. They provide ex-
perienced, professional personnel to give the PM
every opportunity to get it done right the first
time.

Finding 4. Schedule is first among cost, schedule
and performance.

Without exception, we found that schedule was
the driving motivation, thus, the first priority in
the commercial acquisition environment, once a
program is approved for development and/or im-
plementation. This practice is primarily market
driven due to implications of late entry on long-
term market share and need to recover investment
and overhead costs quickly.

Performance features are the next priority. Suf-
ficient performance (mission capability, support-
ability, life-cycle costs and unit costs, etc.) is en-
sured. But, stretch goals were used, with con-
tingency developments to facilitate trade-offs




should the schedule be jeopardized or develop-
ment costs become excessive. Preplanned prod-
uct improvement, or evolutionary development,
was the standard approach to pick up desired
technology or features not available at planned
schedule cutoff points.

Funding is the business tool to achieve on-time
program completion. In all cases a 10 percent buf-
fer was provided to the PM or his first-line general
manager to use to stay on schedule and solve
unexpected technical problems.

Finding 5. Price is but one element in the purchase
decision.

Ownership cost and dependable quality were
dominant variables in commercial buying deci-
sions. Purchase price would be traded off for
desirable features, uniformity and dependability
in required products. Firms tended to have a
strong technical (engineering) background in the
purchase department so they knew the market-
place and could understand requirements.

Companies prefer dealing with a few suppliers.
They do not abandon competition, but recognize
its limits. Practices like Just-in-Time (JIT) and
Material Requirements Planning (MRP) depend
on reliable deliveries of uniform quality from sup-
pliers. Quality is becoming a total company com-
mitment with access and input to data base in-
formation being made available to more organiza-
tions in the company. Firms are developing
systems to factor past performance into their
source-selection decisions and are communicating
these systems to their suppliers.

Finding 6. Companies are adopting couperative
relationships with their suppliers.

There is a trend for companies to adopt
cooperative relationships with suppliers, away
from the traditional, competitive way of doing
business. This new relationship goes by many
names (partnering, strategic alliances, co-makers,
value-added partnerships, etc.), but the central
elements are common: long-term arrangeinents
with a small number of high-quality suppliers;
relationships characterized by mutual dependence
and open communications.

Every company we visited was using partnering
to some degree. Programs like Total Quality
Management (TQM) and Just-in-Time (JIT) fuel
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the trend. Dr. W. Edwards Deming, of TQM
fame, says that best value can be realized only
through long-term, sole-source supplier relation-
ships. Similarly. JIT often drives companies
toward sole-source arrangements with suppliers.

Commercial companies do not use sole-source on
a wholesale basis. Rather, they apply business
judgment to each situation, forming partnerships
with a few suppliers for most items, but reserv-
ing scle-source arrangements for items of par-
ticular importance. Department of Defense con-
tractors stop short of effective partnering with
suppliers, seemingly because they perceive DOD
desires full and open competition in
subcontracting.

Finding 7. Companies adopt uniform adminis-
trative systems.

We visited firms doing defense and commercial
business. Generally, these companies segregated
their business units so commercial and defense
business was not colocated or comanaged. In cases
where the firm was producing a defense item and
a commercial item on the same flour, they
adopted the defense approach to sourcing, inspec-
tion and quality control for all items on the floor.
The cost of managing two systems was deemed
too expensive and confusing to the work force.

We found also that relaxing a standard for a given
contract was, in many ways, ineffective. General-
ly, if the company had other defense contracts,
it imposed the defense standard requirement on
itself so it would not lose certification of its pro-
cess. This has a significant policy implication
because we may consider waiving certain require-
ments for a good contractor expecting cost sav-
ings to be applied to the contract. But, this may
not be the case if the contractor has other govern-




ment busiress which will not be affected or may
wish to compete for other business for which the
waiver or the requirement may not be granted.

IMPROVEMENTS, INHIBITORS AND
IMPLEMENTATION

Our recommendations are similar to those of
previous studies; therefore, it is reasonable to ask
why they have not already been implemented. We
realize that overcoming irstitutional inertia is a
major impediment to successful application of
good ideas across a huge bureaucracy. In this sec-
tion, we acknowledge certain environmental con-
straints inhibiting ready adoption of our recom-
mendations and suggest some implementing steps
we feel can begin overcoming the inertia.

The Department recently underwent a major ac-
quisition reorganization in response to the
Packard Commission recommendations. There-
fore, we do not attempt to deal with organiza-
tion issues but, instead, concentrate on people and
process management issues. Nor, do we propose
any manpower adjustments. We do sense strongly
that most acquisitions professionals can be more
effective and the acquisition process more efficient
if these commercial management techniques are
institutionalized in DOD.

Table 1 identifies specifi. improvements in ac-
quisition practice, principle environmental in-
hibitors and suggested implementing approaches.

SUGGESTED
IMPROVEMENTS

1. Establish at MS 1l (MS {lI
for NDI programs) the relative
priorities of program cost,
schedule and performance in the
baselines.

—Give the PM/PEO Hlexibility
and authority to make trade-offs
within baseline constraints.

—Ensure there is maneuver
room between stretch goals and
practical minimum requirements.

2. Subordinate PPBS funding
decisions to approved program
baselines at MS Il and beyond.

—Recognize approval at MS 11
as commitment for life-cycle.

TABLE1

INHIBITORS

Institutional willingness to
trade time for added funding or
performance.

Historical failure to meet
schedule objectives promotes
excessive requirements.

Institutional aversion to
budgeting for risk and
contingency.

Program development and
production phases far exceed
tenure of decision-makers; thus,
decisions are reccnsidered by
later decision-makers.

Institutional aversion to
reducing flexibility in future
budgels.

Lack of clear linkage between
essential programs and military
strategy objectives.

Tendency of senior military and
civilian leadership to act as
“judges” of programs instead of
managers of the system.

IMPLEMENTATION

Revise DODD 5000.45
policy/principles.

Educate decision-makers and staff
advisors on costs of requiring
perfection and benefits of
practical trade-offs.

Relates to Recommendations 2-6
below.

Revise DODD 5000.1, para E.3.
and tlow-down to other
directives/instructions.

Build up the number of DEP
programs with milestone
authorizations.




SUGGESTED
IMPRNV EMENTS

2. Reduce the number and level
cf program decision milestones.

—Only MS 1l need be a DAB-
level decision.

4. Empower designated system
acquisition managers (i.e., PM,
PEO and SAE) to make program
decsions within approved
baseline constraints without
interterence trom functional
statt advocates at higher
organizations! leveis.

5 Strengthen the professional
functional support to program
managers and reduce the
dependency on staff functional
oversight of program execution.

—Change tocus of functional
stalf managers from involvement
in programs to professional
development of acquisition
specialists

6. Ensure that matrixed.
functional, program support
personnel are dedicated to
programs through organizational
alignment and incentives.

—To the maximum degree
possible, matrixed personnel
sheuld work full time and be
rated by the PM.

7. Develop an on-line
contractor performance history
file which is available to the
contracting officer.

TABLE 1 (CONTINUED)

INHIBITORS

Institutional tendency to
overcontrol actions of
subordinate layers.

Institutional tendency for
continuous management by
committee.

Institutional tendency for
functional specialists to appeal
to staff advocates rather than
compromise in the best interest
of program as a whole.

Lack of sufficient functional
expertise in direct support of PM»

and PEO:s.

Institutional tendency to
regulate and check vs. make
long-term systemic
improvements.

Historical lack of institutional
motivators for functional
speciaiists to remain at
operational levels of
organization.

Myth that matrix management

of programs can be effective on a
part-time, indirect consulting
basis.

Lack of institutional trust in
PM/PEQOs to consider functional
input which may compromise
cost, schedule or mission
performance.

Institutional attitude that PMs
should compete against each other
for resources.

Information is not currently
collected or maintained in a
DOD-wide system accessible
to the contracting officer.

System of evaluation must be
objective and open to review.

Service and agency difference in
the appruach to performance
monitoring.

IMPLEMENTATION

Revise DODD 5000.1, para D.3.
and flow-down to other
directives’instructions.

Relates to Recommendations 1, 3, 5-6.

Strengthen DODD 5000.52 to
include central career management
for all functional specialists.

Discontinue use of DAB
acquisition committees and
Service equivalents (o “prepare”
programs for MS decisions.

See Recommendations 1, §-5.

Ensure PMs have rating and reward
control over assigned functional
specialists.

Make functional matrix managers
responsible for ongoing execution
of system introduced in
Recommendation 5.

Us.ng the DLA system as a base,
link ait DOD contracting vfficers
and major ACOs with a data

network.




SUGGESTED
IMPROVEMENTS

8. Establish the variable
specihication method of source
selection.

9. Adopt, communicate and
enforce a policy of complete
neutrality with regard to
subcontract competition,
including a cessation of data
gathering.

10. Use the contractor’s cost
accounting system and eliminate
any duplicate reporting methods.

11. Waivers of policy and
reporting requirements should be
granted for an entire commercial
activity for an extended period
of time, not on a contract-oy-
contract basis.

TABLE 1 (CONTINUED)

INHIBITORS

Complicates the source selection
process for non-systems
procurements.

Dependent on good specilication
definition with levels of
acceptability.

While no legal or regulatory
restriction. it will be difficult
to nvercome institutional
emphasis on acquisition price.

Defense contractors react to
what they perceive to be DOD's
desire tor full and open
competition in subcontracting.

This severely restricts eftective
partnening with suppliers and
inhibits full application of TQM
and JIT implementation.

DOD's cost reporting system has
become paper bound.

The current ~SCS systen :an
provide inf srmation important
to managing a program.

The regulatory dilemma, companies
decry the cost of regulation

while exploiting the advantage of
“knowing the system.”

Waivers on individual contracts
are considered ways of bypassing
costly elements of standard
systems.

Difficulty of startup
implementation and determining
how to react to poor performance
on a single contract.

Contractors performing on
multiple government contracts
adopt the standard.

IMPLEMENTATION

Select 25 Jevelopmental or
upgrade contracts as a pilot
test.

Adopt, communicate and =2nforce
the policy.

For all contracts which are not
Firm Fixed Piice, use the
contractors data system for Cost
schedule and control information.
This information should be the
same as that which is fed into
the company’s financial reports.

Disapprove any deviation or
waiver which is not company-wide.

xii
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INTRODUCTION

Background

There is a longstanding public debate over how
the Department of Defense (DOD) acquires it's
weapons; a debate fueled by periodic “break-
downs” in DOD's acquisition system. Recent,
highly-visible breakdowns have eroded public and
congressional confidence in DOD acquisition to,
perhaps. an all time low; and the defense reform
debate has increased in fervor and pitch.

One recurring theme of much of that debate is,
why can't DOD simply “do business like
business?”; in other words, why can't DOD adopt
commercial ways of doing business in buying?
Early thrusts in this direction centered around
recommendations that DOD adopt the use of
commercial products whenever possible. Some
feel that if DOD would eliminate unnecessary
specitications, it could purchase readily-available,
off-the-shelf items, and by doing so, enjoy the
benefits of the commercial marketplace (com-
petitive pricing, the latest product development,
and rapid availability, to name just a few).
Arguments to this effect go back at least to the
1972 Commission cn Government Procurement
which acknowledged the merit of buying commer-
cial products in lieu of items manufactured to
federal specifications. That Commission called for
a"...shift in the fundamental (DOD) philosophy
relative to commercial product procurement....”
Although the primary emphasis during this period
was on the use of commercial products, the 1972
Commission seemed to have commercial ways of
doing business in mind as well when they stated,
"The system we advocate will enable the executive
branch to ensure that procurement operations are
businesslike and ord rly and that goods and ser-
vices are acquired etficiently.”? The "busiesslike”
operations referred to here are the forerunners of
what later came to be known as “commercial
practices.”

It is important at this juncture to better define the
semantical difference between “commercial prod-
ucts” and "commercial practices.” While the two
are closely related and often confused, they are
distinctly different. “"Commercial products” are
off-the-shelf items developed to comrnercial stan-
dards for the commercial marketplace. “Commer-
cial practices” is a much broader term, meaning
the entire process by which commercial companies
conduct their business. In the latter case, the focus
on the business process rather than on acquiring
the end-product.2 While DOD's use of commer-

COMMERCIAL
PRODUCTS v.

Otf-the-sheii items
developed to
commaercial standards
tor commaercial

COMMERCIAL
PRACTICES

Commercial ways
of going about the
full range of

markets. butiness activities.
Emphasis on '"‘S"“" on
L PRODUCT PROCESS

cial products has been the subject of multiple
studies since the 1972 Commission, the use of
commercial practices suffers from a dearth of
focused study. Accordingly, our research em-
phasis here will be on the use of commercial prac-
:.ces by the Department of Defense.

In the decade of the 1980s the defense reform
thetoric has been building to a crescendo, with
recornmendations to “do business like business”
as an essential element of much of the debate. In
1981, then Deputy Secretary of Defense Frank C.
Carlucci introduced a comprehensive reform
package known as the Acquisition Improvement
Program (although probably better known as the
Carlucci Initiatives). This program embodied a
number of reccommendations, many of which are



based on commercial business models, such as the
call for more responsibility, authority, and
accountability for DOD program managers.? In
1983 President Ronald Reagan was so interested
in the idea of running the government like a
business that he asked industrialist, J. Peter Grace,
to lead a study of how to achieve that objective,
That study, known as the President’s Private Sec-
tor Survey on Cost Control, or the Grace
Commission, came up with 2,478 specific recom-
mendations that would vield projected savings of
$424.4B over 3 years if implemented government-
wide (not just DOD). In their report the Com-
mission said these savings could be realized oy
applving “private sector management tenets”
across the broad spectrum of the federal govern-
ment.* Sinularly, in 1986. the President’s Blue
Ribbon Commission on Defense Management (the
Packard Commission) strongly advocated the use
of commercial products, then went on to say,
“Even when commercial products are not suitable
for DO's purposes, it can still use commercial
buying practices to real advantage.”s A 1986
Defense Science Board that was chartered to focus
on the use of commercial products in DOD
stepped outside their charter to reach a similar
finding. They said, "...although the increased use
o1 commercial equipment (in DOD) is good, the
increased use of commercial practices could be
even better,”™

FIGURE I-1. “DOING BUSINESS
LIKE BUSINESS”

‘'Even when commercial products are
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1984 the fedaral government.

Commission on , We seek to "'enable the executive

Government branch to ensure that DOD procure-
Procurament ment oparations are buvinesslike."
1972

The Congress apparently shares the belief that
there is potential payoff in DOD's expanded use
of commercial practices, enthusiastically embrac-
ing the findings of the Packard Commission. More
recently, Dr. Robert B. Costello, while Under
Secretary of Defense for Acquisition, identified
commercial practices as an important element in
the far-reaching Total Quality Management
(TQM! initiative for the Department. At this
point, it should be clear that there is a develop-
ing consensus favoring the use of commercial
practices as a solution for some of the seemingly
intractable problems tacing defense procurement.
Of course, this should not be viewed as a panacea,
but rather a sourze of good ideas for selective ap-
plication within DOD.

Institutional Impediments to Adopting
Commercial Practices

Given this developing consensus for the use of
commercial practices in DOD, why doesn't DOD
simply adopt them and be done with it7 Granted,
some laws and regulations would have to be
changed, but the lawmakers and regulators as par-
ties to the consensus should be willing to do so.
In reality, however, many of the impediments to
DOD’s adopting commercial practices are not
based in laws or regulations, but are rooted
deeper, in a more basic, institutional foundation.

Perhaps the most basic of these reasons is confu-
sion over exactly what commercial practices are.
At the macro level people seem to have a reason-
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abic understanding of what is meant by “doing
business like business.” They tend to think of less
bureaucracy, faster, cheaper develonment cycles,
more flexibility in decision-making, and, finally,
greater accountability for results. But these fac-
tors are really benefits emanating from the ideal-
ized commercial acquisition system, rather than
actual characteristics of such a system. What then
are the specitic business practices used in the com-
mercial sector that yvield these desirable charac-
teristics? We must have this level of specificity
before we can implement commercial practices in
IDOD, but it is here that the definition of these
practices is unclear. It is not surprising that this
lack of definition has worked against DOD's
wholesale adoption of commercial practices.

Anotier tactor that mitigates against adoption of
commercial practices in DOD is the inherent dif-
ference between a public activity and a commer-
cial one. A commercial activity has essentially a
single constituency {(the stockholders), and a
singleness of purpose in pursuing their chosen
business endeavor in the most efficient, effective
manner possible. They have the bottom line of
their protit and loss statement to objectively assess
their performance toward that geal.

A typical government activity, on the other hand,
serves a multitude of constituencies (the
stakeholders), many of whom have different,
otter conflicting, expectations of that activity. A
government activity does not enjoy the clarity and
singularity of focus customary for a commercial
activity. The focus oi the government activity is
likely to be ambiguous and rapidly changing, with
changes made for political reasons rather than
ctticiency. In addition, the service provided by
the activity may be abstract, making measurement
ot that service very difficult.” As such, an activ-
itv's success can not be measured easily by a single
quantitative parameter such as the commercial
firm's bottom line but, rather, by a general feel-
ing of goodness.

Finally, commerdial and government activities dif-
fer significantly in the flexibility they have in ex-
pending tunds. The commerdal activity s
primarily concerned about the etficiency of an
expenditure in furthering the objectives of that
activity. On the other hand, since a government
activity deals with public tunds, there is a need

for fairness or equity in their expenditure, as well
as the need ror some level of efficiency. Most
Americans believe government funds should be
expended in a forthright, fair, and accountable
manner. They believe all citizens should have an
equal chance to compete for a portion of those
government expenditures. This longstanding prin-
ciple of equity was reaffirmed by the Congress
in 1984 with passage of the Competition in Con-
tracting Act (CICA) requiring “full and open com-
petition” in DOD procurement.® However,
equity is sometimes achieved only at the expense
of etficiency. The two concepts often conflict. Pro-
curement procedures that ensure equity may be
patently inefficient.° As Plato observed manj
centuries ago, a democracy is an inherently inef-
ficient form of government, primarily because it
is a government of compromise and consensus.°
Consistent with Lhat observation, in this country
we routinely trade off efticiency to ensure that
equity is preserved in government spending.!
An example might be the mandate that a portion
of government business go to small business firms.
While arguments supporting this mandate are
corapelling from a equity standpoint, buying from
small business may not necessarily be the most
efficient way for the government to do business.
Another example might be the CICA requirement
that most government purchases be competitive,
since competition connotes the fairness and equity
the public expects. There are instances, though,
when a competitive purchase may not be the most
efficient, or even the most prudent way of doing
business. Again, the concept of equity overrides
what might be the best business practice.

This is not to imply that the public does not want
efficiency in DOD vrocurement. Quite the con-
trary, Dr. F. Ronald Fox, speaking of the Packard
Commission’s 1986 survey of public attitudes,
said, “The commission’s survey made clear (that
the public feels) that inefficiency in DOD spend-
ing is a problem of major proportions.”'? Many
would argue that at this point in the defense
reform debate, the public is demanding efficiency
in defense procurement. However, they have not
abandoned their desire for equity in order to
achieve it,

These institutional differences between private
and public activities are indeed significant; some




feel so significant that the government can simply
never do business like business.’*> Others,
notably the Packard and Grace Commissions,
recognize the deep-seated differences, but still
believe there are areas where the government can
borrow selected business practices trom the com-
mercial sector to great advantage.

Commercial Practices: A System Worthy of
Emulation?

Finally, it is interesting and instructive to look at
the actual performance of the commercial sector
that the Department of Defense is being encour-
aged to emulate. In doing so it is important to
recognize the technical complexity of many DOD
acquisitions, with the typical program pushing the
state-ot-the-art in severa! technologies
simultaneously. The tiadings of a study by The

Analytic Sciences Corporation and another by the
Rand Corporation suggest that given roughly
equivalent project complexity (a large facility
project for example), the commercial sector does
no better than DOD in delivering a project within
budget.14.15

The Packard Commission said of these studies,
“The good news...is that DOD is no worse than
other large bureaucratic organizations in manag-
ing major programs.” However, Packard then
identifies a number of specific commercial ven-
tures that were, in fact, “models cf excellence”
worthy of emulation.1¢

Notwithstanding this conflicting evidence, the
generai perception persists that the government
can benefit from adopting commercial ways of do-
ing business.
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Direction and Scope of Research Effort

It is with a sincere belief that selected commer-
cial practices can be of benefit to DOD, that we
embarked upon this course of research. Briefly
stated, our objectives were:

1) To define commercial practices

2) To iaentify practices which seem to be ap-
plicable to, and offer high payoff in DOD

3) To explore fully how to implement those
selected practices.

Our approach in pursuing these objectives was
partly driven by the nature and duration of the
Defense Systems Management College (DSMC)
research fellowship in which we participated.
Early in that fellowship we attended an executive
education program at the Harvard Business
Schor | (The Program for Management Develop-
meni). This education program provided aca-
demic exposure to the latest in theory and prac-
tice of managirg commercial companies. In
addition to significant classroom experience, we
were sequestered during the 12-weck program
with 135 classmates who were up-and-coming
middle managers from many of the world's most
prestigious companies. The combination of the
two forums proved to be a superb learning expe-

rience and opportunity to “kick off” our research;
we were able to effectively immerse ourselves in
the ways commercial companies do business.

Because our research objective is to import some
of these smart commercial ways of doing business
into POD, we focused on commercial business
functions that were comparable to functions car-
ried out by DQD. Specifically, we focused on how
commercial companies develop new products, and
how they acquire major capital projects. We felt
these activities most closely parallel the acquis:-
tion of major military systems because:

—Such products and systems require large com-
mitment of corporate resources with extended
payback periods.

—They often incorporate new technology and
push the state-of-the-art.

—They require a comprehensive management
system to integrate the efforts of many people,
equipment and technologies.

Even with our focus constrained to new product
developments and capital projects, it became clear
that the universe of commercial practices was ex-
pansive. To conceptualize this universe, we
developed a three-dimensional model as shown
in this exhibit:
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We designated the axes of the model as follows:
on the X axis, the traditional measures of project
success; on the Y axis, the functions or disciplines
of acquisition; and on the Z axis, “commercial
practices.” Our objective here is to show not only
the broad universe of commercial practices, but
to show their interdisciplinary and interdependent
nature. We will now briefly explore the variables
that make up each of these axes.

The bottom line of any management practice is
the degree to which that practice contributes to
the success of the mission, and the success of a
“project,” whetner commercial or defense, is
judged on three variables: cost, schedule, and per-
formance. Accordingly, we felt these success
criteria should be an integral part of the analysis
of any commercial practice. We include them in
our model to reflect this importance. The three
variables are so highly interrelated that the suc-
cess of a project is dependent not only on each
variable independently, but also on the eftect that
each exerts on the cthers. Mathematically. this
relationship would appear:

Sl =t P Q

SI = successful implementation
S = Schedule

P = Performance

C = Cost

The goal is optimization of the total equation
rather than its individual variable values. The
impediments to doing so lie in the complexity and
amorphous nature of the interrelationships, as
well as the difficulty of traditioral, functional
organizations to work across organizational lines.
While it is possible to optimize one (or even two)
component(s) of the equation, it is practically
impossible to optimize all three independently .17
The process of making effective trade-offs between
variables is, therefore, critical to the overall suc-
cess of any project. We found stark contrasts be-
tween how this process is treated in the defense
acquisition environment versus the commercial
world.

The second element of our model, depicted on the
Y axis, is the array of functional disciplines im-
plicit in acquisition. While many conventions
were possible, we adopted the approach used by
the Defense Systems Management College

(DSMC). They include seven discrete disciplines
under the umbrella of systems acquisition
management; to wit: quality, systems engineer-
ing. production, contracting, logistics, program
and business/financial management. Each in-
teracts with the others, so that policy changes
designed to improve one area may impact
another. perhaps adversely. Each function has
specific policy, doctrine, and culture, as well as
multiple levels of advocacy within the acquisition
hierarchy. Any analysis of commercial practices
must, therefore, examine the impact across the en-
tire range of disciplines, although this research is
focused particularly on those of program manage-
ment, quality, contracting and financial
management.

The final axis of our model is the crux of this
research effort--commercial practices. As a point
ot departure we used commercial practices iden-
tified by the Pacl:ard Comuussion and the 1986
Defense Science Board (shown on the left side of
our research model). Our real target, however,
was a level of specificity below those that the
Packard Commission and the DSB identified. We
sought to identify management techniques,
strategies, and practices used in the commercial
sector to develop major new products, or manage
capital plant/equipment projects.

Again, our ultimate objective is “lessons learned”
for DOD, so we constrained our focus to com-
mercial practices that: 1) seem to be consistently
successful, and 2) are different from those typi-
cally employed by DOD. We found many. Too
many, in fact, for this research effort of limited
duration and resources. Therefore, it became
necessary to concentrate our in-depth research on
a selected number of these practices. In choosing
from among the many "good ideas” for additional
study we used the following criteria:

1) Commercial practices that DOD could im-
plement within it's existing authority

2) Practices that offered high payoff if im-
plemented in DOD

3) Practices that complemented the diverse
functional background and interests ot members
of the research team.

This focusing process is depicted in the model as
a funnel yielding an output of targets for further




rescarch. Itis important to note that this research
effort does not purport to be an all-inclusive study
of the commercial practices that might be applied
to DOD. Rather, it is an in-depth treatment of
several of those practices. The practices we chose
to develop offer real advantage if adopted institu-
tionally by DOD, but there was clearly an ele-
ment of “randomness” in their selection. There are
many more commercial practices that are worthy
of further research, and we hope that this report
will establish a framework for such research.

It is important also to note that we did not find
any heretotore undiscovered, “gee whiz” panaceas
from among the range of commercial practices
that we examined. The term “commercial prac-
tice” really means “smart business practice.” Most
are strongly rooted in common sense. Many are
already in use sporadically throughout DOD
(reference appendix G discussion of MSE for ex-
ample). Ir keeping with this perspective, recognize
that our findings and are not novel or “inspired”
but instead seek to report for widespread im-
plementation some good things we saw consis-
tently in successful commercial programs, We
firmly believe the commercial practices identified
can and should be implemented by DOD.

Research Approach and Case Studies

We relied on a literature search and our Harvard
experience during the early phase of our research
to identify the range of commes:cial practices. We
assessed the various business practices in use in
the commercial sector against the background of
our individual acquisition experiences as Product
Manager, Contracting Officer, Financial Mana-
ger. Technical Manager, Logistics Manager and
Quality Manager in prior military assignments.
By doing so, we identified several potentially high
pay-off opportunities for in-depth research.

Once this focusing process was complete and we
had specific targets for study, interviewing became
our principle method of research. At that time we
embarked upon a course of face-to- face, inten-
sive, nonstandardized interviews with personnel
at various management levels in a broad range
of concerns.!® These concerns ranged from com-
panies with purely commercial business, to com-
panies engaged in a significant amount of defense
business, and finally to DGD program offices.
Thus, we were able to compare and contrast man-

agement practices being used to accomplish like
functions. The organizations that were the sub-
jects of our interviews are shown in Figure 1.
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Based on the first round of interviews, several op-
portunities for program specific case studies
developed. These are annotated on the exhibit.
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We found the case study method for further data
gathering most appropriate in order to investigate
not only what commercial management practices
were employed, but why, how, and how well.
Further, in examining specific cases we could
determine the interdependencies of the practices
within each program. All case studies were
developed without any preconceived bias as to
which practices or techniques to include for assess-
ment. The scope of cach case study program is
summarized below; the full zase study narratives
are in appendices. The cases cover a range of pro-
gram sizes and types that we feel are comparable
to defense system programs (all the commercial
cases (1-7) were financed privately).

1. PW4000 is a high thrust, fuel efficient, turbofan
cngine for large. wide-budy commercial aircraft
developed by United Technologies Pratt and
Whitney Commercial Engine Business. Cost $1B
(approximately); S4 months from concept to
deployment.

2. The Hewlett Packard (HP) Computer Business
Organization’s new product development
management process was studied and documented
in lieu of a specific case study. We discussed a ma-
jor program, the “Spectrum’ which was the total
HP 3000-series computer hardware and software
architecture development program conducted
from 1980-1985 and funded at approaching
$500M. Spectrum was not managed via the phase
review process. Also, we discussed a major new
surface mount technology facility program, now
in process, in the H’ Microwave and Com-
munications Instrument Group. This latter pro-
gram provides a state-of-the-art development and
production facility. It is scheduled to last 3 years
and will cost several hundred million dollars. It
too, does not use the phase review process, which
appears most applicable to product-line enhance-
ment and customer-unique application projects.

3. The Dow Chemical Company’s Michigan Divi-
sion’s new capital plant/equipment management
process was studied and documented in lieu of a
specific case study. The Michigan Division has
four or five major capital programs underway at
any point in time to build production facilities
(e.g., aspirin plant, plastics plant, etc.). The
typical program is on an 18-month schedule, from
approval for preliminary engineering to produc-

tion start-up and costs from several tens to several
hundreds of millions of dollars.

4. Six separate capital plant/equipment projects
were documented in the Tektronix case study.
Design and implementation of the following
plants is included: Integrated Circuit (IC) develop-
ment and production facility (cost $53.4M; 21
months to completion in 1981); Gallium Arsenide
(GaAs) IC development and production plant,
designed into the IC facility (cost $1.7M; 14
months to completion in 1985); Automated
Warehouse (cost $23M; 18 months to completion
in 1979); Cathode Ray Tube (CRT) production
plant; Hybrid Circuit production plant; and Cir-
cuit Board production plant. The latter three
plants cost between $20-50M each and were com-
pleied by the mid-1980s.

5. The “Factory of the Future” was designed and
built by General Electric Aircraft Engines. It is a
fully automated machining facility for process-
ing (i.e., turning, milling and drilling) rotating
components of high perforrance jet engines. The
project required 3 years from concept to initial
production start-up and cost $52M.

6. The Advanced Digital Network (ADN) is a
new digital line service customer providing full
duplex, point-to-point or multi-point service with
customer selectable data rates from 1.2 to 64
Kbps. It was implerented in 27 months from
completion of concept development to deploy-
ment in 1989. Program costs are not releasable.

7. The Fluorescence-Activated Cell Sorter
(FACStar), an automated systen, identifies blood
and tissue cells in a flow stream, separates them,
and collects them for further analysis. It is the lead
new product of Becton Dickinson Immuno-
cytometry Systems (BDIS). The development pro-
gram required 18 months and more than 51M. It
was completed in 1985.

8. Mobile Subscriber Lquipment (MSE) is a major
U.S. Army program to acquire a complete tac-
tical telephone, mobile-phone and facsimile
system for the entire field Army at Corps-and-
beiow levels. The system is provided by GTE
Government Systems Division. It is a $4.3B NDI
program requiring 10 years for system integration,
testing, production and deployment. The MSE
was selected for case analysis as a non-commercizl
program to determine what commercial practices




were employed and how they fared. The Army
Communications Electronics Command had been
directed to employ commercial management prac-
tices in the acquisition of MSE.

The 1985 DSB Summer Study developed the
following five major new commercial product case
studies; we considered their findings along with
the cases developed above:

A. The EES-4 telephone switch developed by
AT&T,; 2 years from requirement to start of
development; 8 years to deployment

B. The 767 aircraft developed by Boeing; long
conceptual development period; 4 years to
develop and deploy

C. Communications satellite developed by SBS;
14 manths from requirement to start of develop-
ment, 3¢ months to deploy

D. System 360 computer family developed by
IBM; 12 months from requirement to start of
development; 3 years to deploy.

E. The FAA National Air Traffic Conirol

System developed by MITRE; schedule not
provided.'®
The “guts” of our research effort is contained in
Sections Il and 11l of this report. There, we pre-
sent the findings of our research and make sug-
gestions vis-a-vis implementing certain commer-
cial practices in DOD. Section Il is dedicated to
the treatiment of issues affecting program stabili-
ty; Section Il covers individual topics in acquir-
ing quality systems, establishing buyer/seller rela-
tionships, and implementing certain regulatory
1ssues.
We recognize that our approach and methodology
to this research may not be considered “rigorous”
from a purely academic standpoint. We do feel,
however, that we garnered sutficient evidence,
albeit primarily anecdotal, to strongly support our
findings and suggested improvements, particularly
when considered in the context of the broad
acquisition experience of the authors. We believe
DOD can, infact. learn a great deal from the com-
mercial sector, and this report provides a blueprint
for doing so.
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A fundamental commercial practice in successful
major new product development and capital
systems project implementation is program stabili-
ty. The 1986 Packard Commission report
highlights stability as one of:

“six underlying features that typified the
most successful commercial programs”and
that “defense acquisition typically differs
from the commercial model in almost every
respect. . . (but that several) successful DOD
programs have incorporated some or all of
these management features to a greater or
lesser extent.”!

In this section, program stability is described; suc-
cessful commercial business management ap-
proaches to stabilizing programs are identified;
Department of Defense (DOD) policies and in-
hibitors impacting program stability and actuval
practice are discussed; and specific improvements
are proposed for application via DOD acquisition
policy changes. The motivation is to institu-
tionalize the use of those good business practices
which enhance program stability in the DOD ac-
quisition system.

Program stability features ripple across all of the
traditional functions associated with systems ac-




quisiticn. The obvious focus of this section is on
program/ project management functions, but our
treatment of program stability must, and will,
cross functional boundaries (i.e., engineering,
logistics, and financial management) to deal
effectively with the necessary complexity of
system programs. The criteria for measuring suc-
cess in systems acquisition—cost, schedule and
performance—as impacted by stabilizing manage-
ment techniques are the central treatment of
Chapter 2.

The research model, introduced in Section I, is
recast at the beginning of this section to highlight
the commercial practice, program stability. We
develop in Chapters 1-4 the principal management
techniques impacting the stability of systems pro-
grams, major and non-major, which we observed
employed in highly successful major commercial
systems programs.

A Working Description

The key attributes of program stability are
steadiness of purpose, a firmly established plan
and a supportive system.? For a program to have
stability it rnust have a goal of sufficient per-
manence that it outlives the time it takes to im-
plement the plan. The ~rogram plan links the pur-
pose to the resources (time, people, funls and
technology) needed. It organizes these resources
and defines the process for achieving consensus
and approval to implement. It then guides the ex-
ecution phase and provides for the integration of
effort. The plan should be realistic and provide
flexibility to adapt to unforeseen problems or
modest changes in purpose and resource availa-
bility. In a bureaucracy, such as DOD, the ap-
proved plan should be a product of systematic
corsensus and a clear decision rather than the
result of continual incremental decisions.

What's Wrong?

Figure l1-1 dramatizes the issue; it represents the
current imbalance of forces impacting program
stability. This situation is the result of decades of
piecemeal regulatory efforts to ensure against
recurrence of perceived (including some very real)
past transgressions. It shows DOD and Service
functional organizations and staffs attempting to
ensure against ineffective and excessively costly
detense systems.

FIGURE ii-1. ACHIEVING
PROGRAM BALANCE

v

S— % A -

-

v

L]
AUTHORITY [ 3 44
\‘“m”"'
80°e

L4 ]
AUTHOMITY

L) 144
SUPPORT

/4'!001\
A

The misfortune here is that defense acquisition
professionals are all on the same team but often
act counterproductively and very inefficiently in
both a micro and macro sense. Program Manager
(PM) perception is that DOD and Service func-
tional organizations and stafts are ofter the prob-
lem rather than team members in achi« ving pro-
gram success. These organizations and staffs often
operate as though PMs should not be trusted. In
Section I, we mention that cost and schedule con-
trols on major defense programs are no worse
than on other public or private programs. We all
recognize that cost, schedule and performance
accomplishment in defense systems acquisition is
not what it should be. Especially in times of
decreasing budgets and increasing operations and
maintenance needs, DOD must do better if it is
to continue essential force modernization.

From the PM's perspective, the essence of the
problem is instability. There are an inordinate
number of often conflicting requirements and
demands, coupled with a basic lack of authority
(anywhere) to tailor them into a cohesive plan.
And no one scems to remain in charge long
enough to see the plan through. It is the singular
intent of this section to identify and promote
adoption cf good business practices which can
begir. to bring our acquisition forces into construc-
tive balance.



Commercial Practices Enhancing Program
Stability —- What Are They?

Qur research used literature search and interviews
of practitioners of commercial practice in major
new product development and capital systems
development projects. There is a wealth of
literature in existence describing good and bad
business management practices; in general, this
material was useful to overview applicable
philosophy, but not particularly informative in
establishing how to implement the concepts. The
best scurces for implementation techniques were
those which used the case study method based on
real exampies or those which documented real
time issues and their resclution.

We anticipated researching only coiranercial
capital plant:equipment programs due tc their
functional similarity to defense weapons programs
{e.g., size, funding, technology, purpose, com-
plexity, etc.; but fourd that maior new product-
line programs were handled similarly. We decid-
ed to use evidence from buth types of programs.
On the surface, ane might initially question the
applicability of new product development techni-
ques since commercial businesses tend to execute
these programs internally versus contracting-out
to a prime contractor—the typical defense sysiem
approach. We also found that ali of the commer-
cial capital programs we saw were internally
managed and integrated, using contractors for
component subsystems and supplies. We leave to
you, the reader, the tinal call as to applicability
under these circumstances, but expect you will
recognize that the management techniques
discussed here are no more than good manage-
ment methods applicable to any large, complex
program within a large bureaucratic organization.

Based directly on this rescarch, we tound that the
zood business practices contributing most 1o pro-
gram stabilitv are: (1) top management involve-
ment, (27 on-time completion, and (3) the authori-
ty and accountability of acquisition line manage-
ment. We also found the commercial techniques
tor implementing these practices; these are oul-
lined in Figure 11-2. Each is developed in Chapters
1-3 along with DOD environmental innibitors.

FIGURE !l-2. COMMERCIAL.
TECHNIQUES FOR ENHANCING
PROGRAM STABILITY

1. Role of Top Management
(Chapter 1)

e Vision and Selectivity
e Active Involvement
* Supportive System

. Cost, Schedule, Performance
Prioritized (Chapter 2}

* Meet Schedule
e Sufficient Performance
* Flexible Funding

. Authority, Accountability,
Resource Control and
Rasponsibility to Line
Management (Chapter 3)

e Enable Line Managers
* Focus Responsibility
o Experienced People

Chapter 4 assesses several congressional and DOD
policies which impact across program stability,
and provides some suggested implementing steps
for institutionalizing these techniques into the
defense acquisition system,

Endnoles

1. President’'s Blue Ribbon Commission on
Detense Management, A Quest for Excellence,
Final Report to the President, June 1986, pp.
40-51.

2. These derive directly from defimitions of “pro-
gram” and “stability,” Webster's New Collegiate
Dictionary.
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THE ROLE OF TOP MANAGERS

FINDINGS

a. Active involvement of top corporate managers is essential to program success.

b. The commitment to program success crosses organizational lines.

DISCUSSION OF THE FINDINGS

1986 Packard Commission: At the outset
ot a commercial program, a program
rmanager enters into a fundamental agree-
meni or contract’ with his CEC on specifics
of performance, schedule, and cost. So long
as a program manager lives by this contract,
his CEQO provides strong management sup-
port throughout the life of the program. This
gives the program manager maximum incen-
tive to make realistic estimates, and max-
imum support in achieving them. In turn,
a CEQ does not authorize full-scale develop-
ment for a program until his board of direc-
tors is solidly behind it, prepared to fund the
program fully and let the CEQO run it within
the agreed-to iunding.”!

We tound that successful major systems programs
(i.e., new product line, new capital plant/equip-
ment) within the commercial acquisition environ-
ment are the product of unequivocal top manage-
ment approval and support. In the programs
which reflect the strategic emphasis of the
company, there was clear linkage to organiza-
tional business strategy and direct involvement
ot the Chief Executive Officer. Involvement did
not mean micromanagement, but <n awareness
of the program’s current status, active question-
ing, and a willingness to commit organizational
resources to resolve problems,

Strategic Vision and Selectivity

Best business practice is to develop project plans
tor new products, and any necessary new pro-
cesses, from top management's strategic vision of
what customers want and when it must be there
to beat the competition. Top management of suc-
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cessful businesses identity customers needs/v/ants
and what they are willing to pay; they are also
very aware of what the competition is doing and
likely to do.? These two facturs allow top
management to determine when they must bring
in a new product or new capability to cover costs
and make acceptable profits before the competi-
tion catches up. For example, Nissan's highly suc-
cessful implementation of their truck and auto
plant in Smyrna, Tenn., was, in part, attributed
to senior management’s focus on a single, simple
goal: “To build the highest quality truck sold in
North America.”?

Figure 1-1 diagrams the relationship of top
rnanagement to several key elements of program
management. Basically, it shows the top manager
is actively involved with strategic planning and
decision making as it applies to major programs;
it also shows top management commits to secing
programs through. Top managers are personally
involved in making early trade-offs to get to a
practical program baseline; and they select the
PM. Not all proj:'cts, conceived and proven fea-
sible in the bottom-up process most organizations
use to identify new opportunities, will directly
support such vision; those that do are seized upon
and made to work.

Active Involvement

Our assessment of top management's role in the
case studies (Figure 1-2) is that the predominant
role is active involvement: either they lead, ac-
tively champion the important projects; or they
enable, ensure the systern functions whereby the
whole o-ganization actively supports, approved
programs.
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Although procedural methods of establishing pro-
gram approval were not specifically investigated,
we did note that such decisions were often based
on intuitive judgment as opposed to detailed cost
and benefit analyses. Top management actively
participates in managing these selected programs
to ensure focus, focus of program objectives and
focus of organization etfort.

A senior HP executive stated that the most damag-
ing new product problem is failure to bring in 2
new system once development has begun.4
Major projects in all seven commercial case studies
were limited to two or fcwer "go/no-go " deci-
sions; typically, the first is a decision to create
a design and a mini-business case; the second is
approval to enter full-scale development and im-
plementation. For example, UTC committed $1B
on a new jel engine deveiopment (the PW4000)
based on market research and a decision to be
rcady with a new proven product when the
market needed it. There was no further need to
reconsider the commitment as the work was be-
ing done.’ Quinn went on to say that top
management should establish a “few critical
points” tor intervention (i.e., it cannot be a con-
tinuous necessity) and not depend solely on
elaborate planning and control systems. The
number of intervention points varies, but is
characterized by an acceptance of “chaos and
replication in early investigations...(but at the)
later stages, these managers have learned to main-
tain flexibility and to avoid the tyranny of paper
plans.”® We found that early conceptual plan-
ning is very decentralized to promote oppor-
tunitics for good ideas to bubble up; whereas pro-
grammatic decisions following the approval for
deveiopment/implementation were delegated to
acquisition line management.” Smaller projects,
such as product-life extensions or customer-unique
appligues were more rigidly controlled by a for-
mal, central decision process, Since these smaller
projects were not central to the thesis of this
rescarch, we did not pursue this area in most case
study efforts.

Supportive System,

Figure 1-2 also shows that i six out of seven cases
a line manager had authority to make program
decisions [ollowing BOI program approval. Ap-
proved programs were, therclore, no longer sub-
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ject to program oversight by committee unless the
approved baseline was expected to be breached.
The environment was set for speedy and effec-
tive execution. In each of the companies visited
there was a real organizational commitment to the
success of approved programs. New product line
development and capital acquisition programs are
strategic commitments reflecting the company’s
future direction and emphasis. Such program go-
ahead decisions are clearly communicated to all
participants in the corporation. Along with vision
and active involvement in creating and pursuing
strategically escential projects, top management
must establish the environment for success. This
includes simaller projects which would fragment
top management attention to oversee directly.
Delegation of top management decision authori-
ty and resource control is the technique they use
to provide smaller projects the same opportunity
for success as major programs. Division presidents
are the final decision authority on less-than-major
programs once approved for development/imple-
mentation (e.g., BDIS case #7).

As stated earlier, the commercial marketplace
severeiy penalizes companies which do not bring
new products on line once the decision has been
made to commit major resources (typically, en-
try into full-scale or detail engineering). The func-
tional staffs, operational and program managers
spoke of shared goals and direction. Functional
organizations recognized that they were account-
able to higher management for support of those
programs. Managers of functional departments
(e.g., VPs of marketing, engineering and manufac-
turing) were responsible for providing resources
(the right people and technology) and assisting the
PM in solving problems. They were not involved
with program oversight and direction, Correspon-
dingly, the program manager considered it to be
i his best interest to accommodate the recom-
mendations of departments such as engineering
and manutacturing because they bring the best
technical knowledge and experience to bear on in-
dividual program objeclives.

For example, Sony teels top management must
muanage the value system and atmosphere not the
details of all projects; nor should their staffs.
Depending on the scale of projects, PMs should
report as closely as possible to the management
level making the critical decisions concerning the




project.® However, no “best management struc-
ture” evolves out of the literature. It is situational;
various alternative approaches are needed
depending on the projects, the market area and
the people involved.

As a result of his investigation of decision-inaking
in large conglomerates, Richard ]J. Marshuetz
points out that these organizations must separate
decisions supporting daily operations from those
determining the future of the business (the same
people who manage daily operations are not
necessarily the right people to manage essential
change). To do that the program management
process must be simple and efficient. (Note, the
process must be efficient, not necessarily the pro-
jects; we'll take that up later.) Typically, “business
as usual” applies to daily operations but not
management of essential cnange; that is the arena
for line management.® There are sufficient layers
of line management in DOD that a hierarchy of
projects can be implemented, within resources,
if line management takes appropriate actions.

A system that spreads program oversight and
decision-making authority broadly, especially via
large powerful staffs and functionally segregated
organizations, but that fails to hold them account-
able for program success, is counterproductive.
Successful commercial companies recognize that
staffs are necessary to manage ongoing business
matters, but line management must assume the
risks of change. In Chapter 3, the authority, ac-
countability and oversight factors of stability will
be treated in detail. They are mentioned here to
establish the dependency on the environment set
by top management.

DOD PRACTICE AND INHIBITORS

In DOD. it appears that our large senior staffs
perform many of the roles associated with top
management in the commercial world. There ap-
pear to be major distortions between the role of
top management in competitive, commercial in-
dustries and DOD. In the former, the critical pro-
grams are recognized and made to work; in the

FIGURE 1-3. DOD ACQUISITION MANAGEMENT ORGANIZATION
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latter, it is often not clear which of the programs
are critical. McDonough and Spital found three
principle reasons for new project failures--
appearance that success or failure really doesn’t
matter to top management; slips are ignored; and
there is no reaction from top management to
status reports.10

Historically, in the Services, systems acquisition
has been an ancillary function of logistics support
to the operation forces. As such, top Service
management focused on other things; but, of
course, had to approve major resource com-
mitments. This beginning appears to have evolved
to a defense management system devoid of clear,
CEO-like, top management, Figure 1-3 depicts
DOD's organizational structure for acquisition.
The DAE is on the OSD staff; the SAE is on the
Service staff, both are without control over the
personnel resources who work for the military

Chief.

The implementation of the PEO—the SAE rela-
tionship was very different in cach Service; i.e.,
the Army PEO does not control personnel
resources and, the Navy and Air Force PEOs have
two different bosses.

The point here is that it is not clear who should
have and communicate his vision as applies to ac-
quisition priorities; this inhibitor contributes to
those covered in Chapters 2 and 3. Senior, ap-
pointed managers in DOD and the Services are
often transients who may never have the time to
develop clear visionary strategy objectives which
link to acquisition programs. One result is that
the bureancracy, the uniformed military and civil
staffs, function in the absence of a clear relation
to top management. These staffs and functional
organizations have grown great institutional
power which contributes to the Chapter 3 in-
hibitors. A second important result is that senior
leaders and staffs manage via committee consen-
sus, versus personally-attributable senior decision-
making. This has bred a practice whereby in-
dividual decision-making is often ignored or
watered down due to the continuous need to build
and r1aintain consensus with the many heads of
the bureaucracy; and committee consensus is rare-
ly timely, especially when it must handle many
diverse and complex projects on a continuing
basis.

A typical, Services, commodity-oriented, buying
command is responsible for support of current
operations of fielded systems plus the design-
through-implementation of new systems pro-
grams. (The Air Force is a major exception in this
respect.) On one hand, we should expect feedback
from current systems operating and support ex-
perience would be helpful in new systems. On the
other hand, functional organizations (e.g.,
maintenance or supply-support directorates) must
prioritize and standardize procedures for effec-
tiveness and efficiency. They tend to institutional-
ly impose many rigidly interpreted, standard deci-
sion systems optimized for dealing with support
of fielded systems. This latter tendency flies in the
face of effective innovation on systems in
development.

SUGGESTED IMPLEMENTATION FOR DOD

Improvement in this fundamental area boils down
to establishing who is in charge. Though layers
of organization are a major complicating factor,
the solution here is more one of delegation than
reorganization. The practical authority of the
DAE, in particular, is crucial. The DODD 500¢.1
and 5134.1 must clearly provide the relationship
of the DAE to the top DOD decision-making
authority and DODD 4245.1 must similarly treat
the SAE and the top Service decision-making
authority. If these positions, DAE and SAE, are
to be decision-makers, so state; if they are to be
staff advisors to the Secretary, so state; but don't
then confuse the direction with other names (e.g.,
Procurement Executive). This inhibitor is pro-
bably the toughest to fix, for many reasons, but
it must be fixed if major improvement is intended.
Suggested improvements in the following chapters
do not depend on this one, but will be much
enhanced if this problem is corrected. There are
sufficient layers of line management in DOD that
a hierarchy of projects by priority/resources can
be implemented if a clear chain of authority for
them is established frorn the top.

The 1986 Packard Commission concludes:

"He (the PM) should be fully committed to
abide by the program’s specified baseline
and, so long as he does so, the Defense and
Service Acquisition Executives should sup-



port his program and permit him to manage
it. This arrangement would provide much-
needed program stability 1!
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ON-TIME COMPLETION

FINDING

DISCUSSION OF THE FINDING

The 1985 DSB Summer Study on Practical Func-
tionai Performance Requirements found that in
5 successful, major commercial new product
development programs differed from the typical
defense program, of which 26 were analyzed, as
foliows:

* Financial and market considerations made
schedule top priority

* Performance requirements are traded to hold
scnedule; block upgrades, P31 for new
requirements

* Tendency toward proven technology as
schedule is paramount

* Quick reaction to mandatory changes.

Of the primary criteria for success in major com-
mercial capital investment or new product
development projects, we found on-time comple-
tion to be the first priority. If the first entrant in
a product field is considered to be a good value,
it will sell. Product price and performance are the
next most important criteria since the competi-
tion must bring in its competing products later
at a better overall perceived value in order to take
away market share from the leader.

Meet the Schedule

Without exception, schedule was the driving
motivation, in the commercial acquisition en-
vironment, once a program was approved for
development and/or implementation. This is not
to imply performance or cost are ignored but,
rather, they are considered principle variables
which may be adjusted, following baseline ap-
proval, in order to meet the scheduled introduc-
tion. This practice is primarily market driven due
to the implications of late entry on long term

Schedule is first among cost/schedule and performance.

market share and the need to recover investment
and overhead costs quickly. Seven out of seven
first-hand commercial case interviews (Figure 2-1)
systemalically established a “must” schedule and
traded cost and/or performance features to meet
it.

FIGURE 2-1. COMMERCIAL CASE
STUDIES COST VS. SCHEDULE
VS. PERFORMANCE

Casen 1 2 3 4 ] [] 7
Prior- Sked Sked Sked 8ked Skad Skad 8Sked
ity

Push Yes Yoo No Yes No No No
Tech

Perf Yas Yes Yes Yes Yoo Yoo Yeos
Yrades

Risk  10% 10% 10% 10% 10% 10% 10%
Bufter

Program stability both enhances and is enhanced
by a priority to on-time completion. First, a stable
program can be executed more quickly than one
which is continually changing or subject to change
in an unforeseen way. Second, a project com-
pleted quickly is naturally subject to forces of
change for the minimum time possible. Figure 2-2,
borrowed from Norm Augustine’s recent book
Augustine’s Laws shows that the absolute length
of the program development schedule beyond its
approval point is directly proportional to the
likelihood of cancellation (left graph); and any at-
tempt to change schedule (accelerate or stretch
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out) will always lead to increased costs for the
same capability.

The Finai Report of the Defense Science Board,
1985 Summer Study, alsc concluded, “Schedule
is paramount (in successful commercial pro-
grams), and resources—in terms of money and
people—are planned to solve problems in an ef-
fort to hold schedule "' Two examples, previ-
ously introduced are:

—The PW4000, a $1B jet engine project, depen-
dent first on completing development and FAA
certification within 54 months of approval.?

—Nissan’s Sinyrna truck and auto plant, a
$600M effort, required to be in full rate produc-
tion within 42 months of groundbreaking.?

Inindustry, schedule is measured in months, not
vears. This related observation is significant in
terms of tenure of program managers and senior

decision makers. It is a “chicken and egg” pro-
blem. A short schedule facilitates maintaining
tenure of management. Continuity in manage-
ment reinforces rapid decision-making and thus,
short schedules. If, as in DOD, system acquisi-
tion schedules are too long and management
tenures are too short it becomes more and more
difficult to acheive real program successes unless
the reinforcing negatives (i.e., long schedules and
short tenures) are broken.

Sufficient Performance

Performance features were next in priority. Suc-
cessful nor- DOD industry develops and proves-
out new technologies and then introduces them
into new products. Sufficient performance in
terms of mission capability, supportability, life-
cycle costs and unit costs, etc., was required. But
stretch goals were also used, along with con-
tingenry development to facilitate trade-off<
should the schedule be jeopardized or develop-
ment costs become excessive. Typically, top com-
mercial management recognized that not ail
technical goals could be achieved and delegated
to program management, or first level general
management, authority to make required trade-
offs. The PM had authority to use the best
technical support available in the company to
assess relative costs and benefits of performance
trades and to make timely trade-off decisions.
Functional department chiefs supported program
managers on performance trade decisions and in
solving technical problems in a cooperative man-
ner. Their motivation was frequently enhanced
by pay incentives associated with program
success.

1t takes industry about 10-12 years to bring new
technology into the market, so technology pro-
grams are usually separated from new product
development. Preplanned producl improvernent
and evolutionary development were the standard
approaches to pick up desired technology or
teatures not available at planned schedule cutoff
points. The fccus on new products is to get them
into the market fast. This is done by applying
available and proven technology. In this way,
commercial industry takes low cost chances on
small, new technology projects but few technical
chances on new products or produclion capability
which are too expensivi t~ experiment on.



Pianning for successful new products involves
avoiding early detail since the design nrocess is
iterative and many decisions should be flexible so
as to advantageously consider trade-offs as it
evolves. Our first hand interviews with commer-
cial firms established that seven of seven began
development and implementation with flexible
designs: seven ot the seven indicated that they
were prepared to, and did, trade off technical per-
formance requirements for overriding schedule or
cost reasons.

Flexible Funding

The commercial companies we researched had
business planning systems not unlike our PPBS
in most [unctional aspects. They were, barring
major revenue problems, less constrained than
DOD in committing funds over the full program
investment phase. The keys to successful integra-
tion of business plarning and stable funding in
commercial business enterprises are: 1) realistic
financiai planning —using the business planning
process in a disciplined manner to accurately
forecast revenues and expenses, thus capital fun-
ding available: 2) selective advancement of pro-
gram opportunities to BOD approved status—
ensuring that all approved programs were affor-
dable based on business planning; and 3) com-
pleting approved programs on schedule, thus sup-
porting the program assumptions used in the
business planning process.

Cost tends to be the buffer variable in the cost-
schedule- performance criteria for measurement
of project success in commercial industries. That
does mean cost is unmanaged; rather,
budgeting is done to expected cost and flexibility
is typically provided to acquisition line manage-
ment to proceed as long as costs are within 10 per-
cent of the approved budget. Robert N. Anthony
and David W Young, when describing manage-
ment controls in non-profit organizations, iden-
titied two subactivities—accounting and perfor-
mance. They attribute best accounting practice
to include establishment of “guidelines” and not
to focus on detailed resource breakdown fe.g.,
travel versus salaries versus materials versus con-
tracts, ctc.). Best practice involves management
uthority und accountability to meet project goals
and flexibility to change pians, it needed. They
also stated line management must have control

rot

over funds alloration and expenditure (versus
funds control by functional management).¢ In
six of seven out of our first hand cases, acquisi-
tion line management had direct funds control (if
the PM didn’t have funds control, his line manager
did). This evidence reinforces the concept that
fast, timely projects arc predictable in terms of
funding needs, and do more for effective cost con-
tainment than a priority focus on cost.

Of the twelve individual programs documented
in the seven commercial case studies we
documented, only two had overruns beyond 10
percent of the original estimated cost. The
evidence strongly supports the conclusion that
meeting schedule reduces risks of cost overruns
by limiting expenditures for direct and overhead
development costs.

DOD PRACTICE AND INHIBITORS

Of the fundamental criteria of proiect success,
DOD., on the other hand, effectively prioritizes
performance (overstated mission and ad-
minislrative requirements and overly detailed
specifications? and acquisition cost { or price) over
quality. We have an institutional willingness to
trade time for added funding or performance. Get-
ting the “most bang for the buck” is not necessarily
bad; but, it can be and is counterproductive if per-
formance is optimized independent of cost and
schedule objectives. Qur historic tailure to meet
schedule objectives also promotes excessive re-
quirements. Users must wait extremely long
periods before their needs are satisfied; the fur-
ther out requirements must be projected, the more
technologically impractical they will be. If, in
practice, system performance requirements are ex-
cessive they drive costs unnecessarily high and
stretch out schedules.?

Typical DOD programs take 10-15 years to com-
plete development, production and initial deploy-
ment. This is about twice as long as it takes to
see fundamental changes in defense strategy goals
with unique tvpes and quantities of forces required
to support it; and more than three times longer
than line managers have to commit to executing
approved programs. We must do something to
turn this around or forego necessary force moder-
nization in a constrained resource environment.

It is generally understood that 1DOI1)'s systems are
more complex than commercial. Thus, they tend




to suffer lower mean time between failure (MTBF)
and availability, larger O&M costs and are pro-
duced in smaller quantities. The higher complex-
ity and smaller quantities are sometimes
unavoidable; but unnecessary complexity together
with less mature production techniques (due to
smaller quantities) may impact availability and
O&M costs too much. Despite the obvious intent
of functional departments and staffs at all levels
of DOD to protect and “help” program managers
deal with the complexity of new systems, they ac-
tually complicate the process and confuse PMs
(Figure 2-3).

FIGURE 2-3. MANAGEMENT
VIA DETAIL POLICY, PROCEDURE
AND REGULATION
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INTENT IMPACT

The impact of innumerable functional directives
and regulations (many of which are countermand-
ing of each other) is to dump more requirements
on the programs in the form of excessive single
interest "-ilities” which drive the total performance
envelop, thus the time and cost to implement.

The job of trading-off counterproductive elements
of performance is exiremely difficult for most
DOD PMs. The typical DOD PM is a colonel or
Navy captain; whereas the “-ilities” functional
specialists have, and use, their senior executives
(who are usually generals, admirals and SESs) to
support them. Thus, performance trades are forc-
ed up into "Flag Officer” channels or are not ac-
complished. We should not become slaves to
unrealistic schedules; but we will perform better
if we have an achievable schedule obiective which
is not compromised by infiexible, bureaucratic
procedures.
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We have an institutioral aversion to budgeting
for risk and contingency. Though the Congress
has acted to permit a 15 percent cost growth in
development on Defense Enterprise Programs (5
percent in production), as part of its milestone
authorization process, the PPBS decision process
doesn't provide such flexibility. Typically, any
risk buffer is pulled out and committed elsewhere.
Thus, when needed, it requires contributions from
other "bill- payers,” which ripple down through
programs. Perhaps more important is our aver-
sion to committing funds more than 1 year into
the future, thus, limiting flexibility to change
priorities annually. This latter destablizing effect
is well documented and is above DOD's authori-
ty to direct change.

SUGGESTED IMPLEMENTATION FOR DOD

The DOD can simplify procedures and facilitate
success in executing essential programs. We can
simplify all programs, major and non-major, via
disciplined, program specific decision-making
(i.e., establishing priorities among prcgrams and
internal program objectives) from the top-down.
The milestone decision process must establish the
essential cost, schedule and performance criteria
for the program. Best commercial practice sug-
gests that: 1) performance should be treated with
minimum detail, not reems of standard “-ilities”
references; 2) a realistic schedule should be
established; 3) with funding guaranteed for the
duration of at least the development phase; and
4) the funding commitment should provide a buf-
fer to the program manager to give him some flex-
ibility to perform trade-offs and optimize the total
equation.

Figure 2-4 portrays several interrelated features
of what could be our PPBS and acquisition
management systems. The diagram is adapted
from one seen at HP's Computer Business
Organization. We need to link decisions made in
the acquisition management process to constrain
future decisions in the PPBS process. To be fully
consistent with successful commercial businesses,
approval occurs at what effectively is our MS 11
for developmental programs (MS 11 for NDI pro-
grams). The diagram shows PPBS driving funding
availability up to MS 11, then being driven by ac-
quisition pregram decisions at MS Il and beyond.
Implementation of this improvement would en-



tail phasing in Defense Enterprise-like Programs
at all levels (major and non-major) with mjlestone-
authorized stable funding for clearly essential pro-
grams, Key to this implementation is disciplined
decision-making based on realistic planning and
programming, and institutional follow-through
based on commitment to and communication of
strategic priorities.

Practical baselining of new systems requires a pro-
fessional, disciplined organization and process.
The suggested improvements of this chapter and
Chapters 1 and 3 are so interdependent, a fuller
treatment is provided in Chapter 4.
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PROGRAM AUTHORITY,
ACCOUNTABILITY AND RESOURCE CONTROL

FINDING

DISCUSSION OF THE FINDING
1986 Packard Commission: “We must give
acquisition personnel more authority to do
their jobs. We must make it possible for peo-
ple to do the right thing the first time and
allow them to use their common sense.”!

1986 DSB Summer Study: “The commercial
program manager has very great authority
and responsibility . His review levels are very
tew—2 or 3 at most."”?

We found that program stability in successful
commercia! projects is fundamentally dependent
on clear delegation of program responsibility,
authority, accountability and resource control.
Accountability, as used here, includes line
management’s accountability and the accounta-
bility of all program participants (e.g., functional
specialists, functional management and senior
staffs) for program success. Resource control is
further narrowed to mean control of participants;
funding stability is not a central focus of this study
due to the reality in DOD that funding is not go-
ing to be independently stabilized without
statutory changes; materials are not a central
focus for DOD acquisition programs because most
of that is provided by the prime contractor in-
volved. The other primary resources, time and
technology, we've addressed in preceding
paragraphs.

Enable Line Managers

Program management authority in commercial
systems programs is assigned to a clearly visible

acquisition line manager whose title may be pro-
gram/project manager (PM), vice president (VP),

Program managers are afforded significant authority and resource control, and
are held personally accountable.

or general manager (GM). Program authority was
not shared with functional managers. Acquisition
line managers generally are “captains of their
ships” held responsible and accountable for the
success of the project but given the authority to:
1) make timely decisions and, 2) control critical
resources (especially participating personnel). This
finding is intrinsically tied into the tindings in
Chapter 1. Our first-hand interviews (see Figure
3-1) established no consensus on (1) absolute
authority to the project manager (PM), (2) who
has absolute control of program resources nor,
(3) showing clearly the “best” project management
organizational approach. The best commercial
practices in this area of authority and accounta-
bility go deeper.

FIGURE 3-1. COMMERCIAL CASE

STUDIES AUTHORITY AND
RESOURCE CONTROL

Cases# 1 2 3 4 [ [} 7

PMO Ded. Matrixd Mix Matrix8  Mix Mix
Ded. Mix

Matrix

Type PM PC or PM PC or PM PCe PC.

PM: PM PM
Res. P GM or PM VP or PM Matrix PM
Auth'y PM PM

*PC no control; PC+ some control, PM full control

Best commercial practice is to place authority and
resource control in the hands of acquisition line
managers; then, they are fully accountable for



program success. Career success of the PM in the
company is linked to his project, but bad news
is not punished. Problems discovered as the pro-
ject progresses, if reported quickly and accurate-
ly, do not reflect poorly on the manager. Hiding
problems, even if the project is deemed a success,
would result in separation from the company. At
Tektronix, for example, there was a 50 percent
overrun in a critical, major capital project which
was not reported by program management to cor-
porate management; responsible line managers
were replaced, but the company philosophy and
system of total project authority and resource con-
trol to acquisition line management was not
changed. The real issue was not the overrun; it
was the matter of line management failing to
report a cost problem, thus surprising top
management when it was too late to consider
aiternatives.’ This example applies as well to the
environment (Chapter 1) for program success; the
rules were not changed just because someone
disobeyed the old rule.

Jerry 1. Chapin, in comparing major program
management at Jokn Deere, HP and Boeing with
DOD, attributes small central staffs and line
management authority and accountability as best
business practices.4 In a recent example, McDon-
nell Douglas Aircraft Company was reorganized
to remedy a burgeoning $26B backlog in orders
to “end the fingerpointing and frustration caused
by lack of authority and accountability.” The
solution included elimination of all five senior vice
presidents and provided each aircraft program
with departments for engineering, finance and
procurement. The iatter change was made to
avoid delays in ordering parts, hiring people and
getting other necessary support.s The lesson here
is to enable line acquisition managers.

Focus Responsibility

Successful commercial programs are also depen-
dent on focused decision-making up the line; PMs
of major systems have and use direct access to
top management to keep the CEC, or surrogate
(for example COO, a VP cr GM), up-to-date and
to resolve problems beyond the capability of the
PM. Staff review of the program prior to PM ac-
cess to the CEO is unusual since it would frag-
ment line management's responsibility and slow
down decision making. Senior functional ofticers

(e.g., VPs of marketing, engineering, manufac-
turing, etc.) are charged with providing support
to line management but not direction of lower-
line program management. The primary support
they provide is experienced, professional person-
nel to give ithe PM every opportunity to get it done
right the first time.

Quinn observed that bureaucrats require many
approvals in the “name of efficiency.” Successful,
competitive, commercial businesses know that
cuch “etficiencies” are not affordable in a com-
petitive marketplace. Some inefficiencies are
directly attributable to the way a specific program
is run but the concern here is the inefficiency
systematically iimposed on all programs by a large
bureaucracy if it is not held accountable for pro-
ject success; nor is it accountable for the overhead
costs it embodies.

In another recent example, Goodrich announced
the elimination of many vice presidential positions
and staff; the new CEO observed that “The com-
pany had VPs of every function imaginable” when
he joinec the company. He systematically went
about eliminating most of the people in “approv-
ing" types of jobs. He recalled that when he had
been a division general manager he had to obtain
corporate approval for $25,000-plus purchases.”

As seen in Figure 3-1, matrix management or a
mix of some dedicated project staff with matrix
support is normal. The way industry provides the
professional work force to the PM is to focus the
responsibility ¢ f matrix functional managers and
make them accountable tor program success. The
result is they provide responsive support or must
answer to top management directly. Companies
visited seemed not to require frequent top
management intervention to solve people prob-
lems because everyone understood the vision and
top management’'s commitment to successful pro-
jects. As well, these functional departments are
given no project oversight role; they are a resource
provider. Their only means of contributing to pro-
ject success is to be responsive to acquisition line
management, not by finding fault.

During our interview with the PW4000 Program
Director, he was asked about the role of senior
functional management; specifically, what reports
were required of him to assure them of proper ex-
ecution in their functional area? His answer was



in line with that of other companies visited but
still surprisingly concise; it was: “I don’t; they
assure me!'® Successful commercial companies
typically minimize project reporting requirements
to tnose essential to keeping upper line manage-
ment informed. The companies we visited did not
formally involve functional management in the
post-approval program review and decision
process.

Experienced People

1986 Packard Commission: “Generally,
commercial program management staffs are
much smaller than in typical defense pro-
grams, but personnel are hand-selected by
the program manager and are of very high
quality. Program staff spend their time
managing the program, not selling it or
defending it.”

“They involve, above all, trust in people.
They involve the belief that people in an
organization want to do a good job, and
they will, if given the opportunity...””

A key prerequisite for decentralized management
control is an experienced professional acquisition
work force. Successful businesses appear to
employ such a work force on projects which are
determined necessary to the future of the business.
Project manager selection criteria varied across
the companies visited. But there was a strong
lendency to appoint a technically oriented PM for
the early “sell” phase leading to project go-ahead
decision and then replace him with a strong
“organization” (business or production) oriented
PM to implement and initiate operations.

Commercial businesses (e.g., GE, P&W,
Tektronix, HP and Nissan) also focus much at-
tention to prequalifying and selecting the right
people into support positions on project dedicated
staffs or from matrix departments. They also in-
tentionally kept the skill categories few, prefer-
ring generalists who can appreciate the project
goals over the narrow disciplines traditionally
available from functiona! depariments. Mr.
Quinn also observed (during several years via
many industry case studies, including Sony, IBM,
AT&T, Intel, HP, 3M and Honda) that a clear
long term vision by top management will attract
quality people, focus creativity and channel ac-
tion to the high payoff opportunities.’®

The best available people are recruited tor the pro-
gram support positions and they are accountable
to only the PM. Their best efforts are orchestrated
by the PM and compromise among competing in-
terests is handled at that level, not by the cor-
porate functional staff. Senior level (corporate
staff) expertise is invited by the PM, not the sup-
porting functional specialists, if help is needed.

Though virtually all companies were matrix
organized, with many functional specialists
assigned to programs in a task organized fashion,
all functional personnel assigned to support a pro-
gram look only to the program manager for pro-
gram direction and decision-making. Program
managers, in turn, depended on the expertise and
recommendations of their assigned functional
specialists.

DOD PRACTICE AND INHIBITORS

A key difference between best commercial prac-
tice and typical DOD practice is that commercial
projects encourage compromise and consensus
building up to the point that the program is ap-
proved, then all participants support the solution.
In DOD, typically, the functional specialists con-
tinue attempting to optimize according to their
special interest and are supported in doing so by
policy (e.g., each OSD functional staff office
publishes detailed procedures for all components
to follow; these are translated and “enhanced” by
Service and command level regulations) and
reporting structure (OSD, the Services and all
levels of command have staff functional chiefs,
some of which are entitled “advocates”). Resolu-
tion of conflicts over functional issues often de-
pend on the Secretary’s personal involvement and
decision, one case at a time. This is very imprac-
tical due to time constraints on the Secretary, so
many counterproductive compromises are agreed
to if only to get on with something; lost is the op-
timal, tailored solution. The DOD acquisition
culture has become one of extremely strong cen-
tral control of the details of execution via com-
mittee consensus. The overwhelming strength of
our senior functional staffs has robbed: 1) PMs
of any significant discretion in making program
execution decisions and, 2) functional participants
of opportunities to comprom:se in the best interest
of the program.

Functional and special interest advocates exert



significant influence over the systems acquisition
process. Theyv often can stop or delay actions to
ensure their particular interest is accommodated;
and the defense bureaucracy is constructed so the
senior advocates outrank many PEOs and most
PMs. This latter feature causes PM/PEQOs, who
may disagree with senior advocates from time-
to-time, to have to consider career-risking, “fall-
on-your-sword” encounters with top acquisition
line and staff management every time (it could
be often) there are disagreements,

Economic utility theory provides a useful means
of analysis of our advocacy situation.)! i
stipulates that each program participant has a
unique set of indifference curves which , for ex-
ample, represent his willingness to trade off pro-
gram performance and schedule (cost is held con-
stant for this example). The participant is equal-
ly satisfied anywhere along a curve, but feels bet-
ter off on a higher curve. The point of tangency
between the program budget line and the highest
utility curve provides the optimal point for the
participant whose inditference curves are
emploved.

The dilemma is to identify the participant who
is best able to evaluate this trade-off. Whose utili-
ty function should be maximized? -

High

Low

Long

Figure 3-2, for example, represents the impact of
compromise between a prograrn manager and a
special interest advocate or narrowly defined func-
tional participant. The graphs are simplified to
show performance versus schedule indifference at
a constant cost. Here, performance is a composite
of mission performance and all “-ilities” which im-
pact the work effort on the project. The left graph
shows at point O(PM) the optimal intersection of
the program budget line with the PM's utility
function at U=4. The right graph shows that the
sarnc budget line applied to a functional
specialist’s utility function yields an optimal utility
at O(F) where, coincidentally, his U=4; his in-
difference curves are significantly biased toward
some added performance teature(s) and a will-
ingness to trade schedule as necessary for it. At-
tributing such bias may seem unfair but it is
typical in DOD given the direction of accounta-
bility of many functional specialists. The O(C) is
a hypothetical compromise along the budget line
between the M and the functional specialist. Of
course, compromise yields less utility for each par-
ticipant, U(PM) =3 and U(F) =3, in this case. This
compromise process is healthy if concluded prior
to program approval; but is unhealthy if it con-
tinues following that point.

FIGURE 3-3.
wen| 111111

Functional Utility (7)




Considering the impact these advocacy offices
have on the program decision process, it is im-
portant to undersiand their genesis. They large-
ly evolved in response to some real or perceived
problem.

Conceptually they can be considered like a fire
alarm system:12

FIGURE 3-4. FIRE ALARM
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This graph shows the trade-off between the alarm
sensitivity setting (which represents a special in-
terest being advocated) and response time (repre-
senting the impact that failure to accommodate
the special interest may trigger). A low alarm set-
ting (greater sensitivity) provides more response
lime in the event of a real fire but also may result
infalse alarms; false alarms tend to reduce atten-
tion given to the alarm system.

As problems are identified in the defense acquisi-
tion system, alarm settings have been madc more
sensitive to prevent possible reoccurrence. How-
ever, in doing so, the effectiveness of the system
to identify real problems or make practical trade-
offs between conflicting special interest demands,
has been reduced.

Rousabeth Kanter, in her 1983 book, The Change
Masters, defines two different organizational
cultures: 1) the "integrative” organizations which
minimize conflict between subunits; whereas, 2)
the “segmentist’ organizations which are anti-
change and compartmentalize issues and people.

The “segmentists’ approach, where the subunits
are kept separate from each other, causes hostili-
ty and difficulty in achieving consensus.1® The
segmentist attitude pervades defense acquisition.
we have evolved to the point that most DOD par-
ticipants in systems acquisition are checking to
see what the other guy is doing wiorg. Com-
promise is required continuously in order to over-
come the short memories of transient participa-
tion at all levels. The incentive for many seems
to be, “"How can | keep anything from going
wrong on my shift?” Instead, it slinuld be, “How
can 1 help thig program succeed?”

Another important inhibitor to professional func-
tional expertise to PMs in DOD is the civil ser-
vice system which requires people to be promoted
to earn more money. Promotions are tied to
organizational positions; the higher grade posi-
tions are on headquarters staffs, not in program
or functional operations offices.

The myth that fewer functional people can ac-
complish more in a part-time, indirect, consulting
role has further reduced the effectiveness of
defense acquisition. All programs are nol alike;
to effectively tailor standard solutions to program
unique situations requires functional knowledge,
program experience and an ability to trade-off.
Typical, offsite matrix management approaches
preclude functional participants from gaining pro-
gram experience and from feeling a part of the
program they must support. It boils down to there
peing no positive motivators for such matrixed
personnel to do their best and to accept some
risks.

SUGGESTED IMPROVEMENTS

Following approval for a program to enter full-
scale developraent, the PM and PEO should be
empowered to use the best expertise available to
them to solve problems and perform trade-offs
as necessary to complete the program within
baseline constraints and without independent pro-
gram oversight and direction from functional staff
managers. The SAE or DAE should be kept in-
formed of progress and problems, directly by the
PM, on a quarterly basis. The SAE or DAE should
then be the link to the DRB and the Congress
should there need to be a significantly altered pro-
gram baseline.




Implementation of this impiovement would en-
tail the decision-maker, at MS I, committing to
the program baseline with all subordinzte acquisi-
tion line managers and ensuring the baseline ob-
jectives were sufficiently prioritized that acquisi-
tion managers had flexibility to solve problems
encountered during execution.

Protessional functional support to program
managers should be strengthened and the need for
staff functional oversight of program execution
greatly reduced. Professional functional expertise
should be assigned in direct support of program
management. The thrust of this improvement is
to implement, within DOD, a system whereby top
functional executive statts are primarily focused
on creating and managing a system to educate,
train and govern the careers of acquisition pro-
tessionals. Such a systern would provide PMs and
PEQs the functional expertise they need to plan,
organize and direct programs right the first time
and be much less dependent on program review
by functional managers at all levels. A collateral
benefit is that programs would be less exposed to
the diffusion of responsibility associated with
committee decision-making.

Matrixed, functional, program support person-
nel should be dedicated to programs through
organizational alignment and incentives. To the
maximum degree possible, matrixed personnel
should work tull-time for, and be rated by, the
PM. In some of the Services and many subor-
dinate commands, functional acquisition
specialists and PMs/PEQOs have different chains
of command. The thrust of this suggestion is to
provide PMs and PEQOs the functional expertise
they require, and deserve (dependent on program
pricrity) to plan and execute the program. The
policy should be in the form of principles and
goals, not directives, due to the need to provide
flex'bility to local commanders to optimize the use
of scarce personnel expertise. Adoption of this ap-

proach should reverse the growing trend in some
commands to place functional participants (even
those full-time on specific programs) under the
control and evaluation of the functional matrix
manager.
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DOD ACQUISITION POLICY

WHAT IS IT?
HOW SHOULD IT BE IMPROVED?

1986 Packard Commission: “The program
manager finds that, far from being the
manager of the program, he is merely one
of the participants who can influence it. An
Army of advocates for special interests
descends on the program to ensure that it
complies with various standards for military
specitications, reliability, maintainability,
operability, small and disadvantaged busi-
ness utilization, and competition, to name
a few. Each ot these advocates can demand
that the program manager take or refrain
from taking some action, but none of them
has any responsibility for ultimate cost,
schedule, or performance of the program.
None of the purposes they advocate is
undesirable in itself. In the aggregate,
however, they leave the program manager
no room to balance their many demands,
some of which are in conflict with each
other, and most of which are in conflict with
the program’s cost and schedule objectives.
Even more importantly, they produce a dif-
tusion of management tesponsility in which
everyone is responsible, and no one is
responsible.”!

In this chapter we look at recent congressional
guidance and statute as applies to program sta-
bility then assess DOD’s major applicable direc-
tives and instructions.

Congressional Guidance. Though there are several
stalutes and implementing regulations controlling
relatively detailed aspects of procurement prac-
tice, recent congressional guidance and statute are
noticably in line with our previous descriptions
of best commercial practices as applies to program
stability: (1) baselining; (2) multiyear authoriza-
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tion commitments, (3) Elimination of the need to
follow policy and regulations and reduced report-
ing channels for PMs of designated major pro-
grams; (4) the need for a plan for improving pro-
fessionalism in acquisition managers; (5) buffers
in cost threshholds and milestone dates; (6) limits
in SECDEF authority to stretch out programs sole-
ly for budgetary reasons; and (7) direction to
SECDEF to review all programs transitioning from
development to production by 1993 to minimize
the demands for very limited funds. These are ali
statutory attempts to get DOD to stabilize major
programs. Limiting aspects of these laws include
the emphasis on independent Cost Estimating and
Operational Testers. Though these Jatter con-
straints do run counter tc best business practice
as they impact DOD leadership, the general thrust
is for DOD to implement stabilizing features in
major programs. Some of the committee language
accompanying the acts indicates congressional in-
tent to ultimately mandate more stability yet, to
wit: (1) HASC and SASC desire for all major pro-
grams to be milestone funded; (2) joint authoriza-
tion conferees desire for SECDEF to make recom-
mendations to reduce test time and climinate
philosophical problems in current test approaches.
(3) The SASC enceuraged SECDEF to develop a
system whereby IPMs and contrarting officers
have appropriate decision-making authority and
greater impact on the PPBS process; (4) the Con-
gress chided DOD for not linking programs to
strategy, policy and operational concepts.2 If the
latter is not considered fair criticism, then DOD
should clear up the appearance of lack of continui-
ty between strategy, policy, operational concepts
and svstem acquisition programs.

The DOD Policy
Next, we evaluate the key DOD acquisition policy




which tends to promote instability despite its
stated goal of facilitating stability. The top two
DOD policy documents dealing with acquisition
are DODD 5000.1, “Major and Non-major
Defense Acquisition Programs,” and DODI
5000.2, “Defense Acquisition Procedures.” The
former captures, fairly concisely, the essence of
congressiona! guidance, but with many counter-
stabilizing measures. The latter is, as entitled, a
procedures document. We will not repeat the con-
tents of these documents but critically identify
aspects which appear directly contrary to the ef-
fective adoption of best commercial practice in
defense acquisition.

(1) The DODD 5000.1 directs the policies, ptin-
ciple: and objectives in managing major DADPs be
apphicd to non-major DADPs. However, the prin-
ciples and objectives are not stated; they should
be, as lower-level staffs tend to overapply detailed
policy and procedures when in doubt. (2) The
DAE is described as an advisor; the SCCDEF is
the decision-maker. This appears contrary to the
Packard Commission recommendations. With the
SECDEF, USD(A), Service Secretary and SAE in
the chain of command and authority for defense
acquisition, there are six levels of acquisition line
management in DOD from the PM to the
SECDEF:; each layer has a staff checking on the
efforts of lower managers and stafts. What's
wrong with SECDEF and Service Secretary per-
manently delegating acquisition systems decision
authority to the DAE and SAE respectively? (3)
Five phases, with six DAB milestone reviews are
directed. This conflicts directly with best business
practice of two or fewer go/no-go prograrn deci-
sions: these should be our MS 11 and MS IlI at
maximum. We cannot afford, any better than in-
dustry, to second/third/fourth/etc.-guess our ap-
proved programs. The MS 0, MS 1 and MS 1V
reviews are appropriate but should not be DABs.
These reviews should be left to the PEO and user
communities. The MS V is a duplication of MS
0 and should be eliminated. (4) Affordability
should not be reconsidered at each milestone, only
once; MSILis optimal with adjustiment at MS [11
if necessary. (5) The ten DAB acquisition com-
mittees diffuse responsibility from line manage-
ment and set an example for lower executive
staffs. The requirement that they use senior staff
consensus to identify program issues and make
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recommendations to the USD(A) thence to the
SECDEF ensures time is wasted while line manage-
ment is put through a wringer. These committees
should be reduced and redirected to review and
advise the DAE but not have any directive power
over programs. For example, they should not meet
with the PM/PEO/SAE prior to and separate
from the full DAB. Senior functional staff, freed
from these committees, could then be assigned to
proactive work in managing the career system for
acquisition specialists, or to PM and PEO staffs.
(6) The Directive subordinates Acquisition Deci-
sion Memoranda (ADM) to the PPBS without
qualification; PPBS should be subordinated to
ADM basclines trem MS ll-on.

The DODI 5000.2, the second acquisition policy
in precedence, is a procedure. If a staff procedure
is necessary, and it probably is, it should be an
internal OUSD(A) SOP; it should not be ap-
plicable directly to the DOD components. The
bulk of the document directs procedures for
milestones and the preDAB process for which the
latter should be discontinued. Those enclosures
which would still be revelant to the DAB main
decision reviews (MS Il and Iil only) could be ap-
pended to DODD 5000.1.

The DODD 5000.45 and 5000.52 are key policy
divectives directly impacting the culture of defense
acquisition. The former establishes baselining,
whereas the latter establishes certain objectives
for acquisition career management. They both
need strengthening to establish the intent to pro-
vide authority, accountability, resource control,
and reasonable flexibility in the management of
defense acquisition programs,

This criticism has been brief and direct; there are
at least 50 second- and third-tier DOD directives
and instructions (and hundreds at lower tiers) that
add excruciating detail to OSD acquisition policy
and cascade down to Service staffs who must im-
plement via service directives, regulations and
procedures. All these should be reviewed keep-

ing in mind to eliminate or redirect are procedures
for internal OSD staff.

For DOD to emulate best commercial practices
will be difficult because the true solutions will cut
deep into our bureaucratic organizational
overhead. Successful commercial companies are
lean; DOD is fat. To begin providing effective




authority and accountability to acquisition
management, functional stafts must be removed
from program oversight and direction roles.

“The fundamental intent of the (Packard)
Commission’s recommendations is to
sirnplify the acquisition system by con-
solidating policy and oversight, reducing
reporting chains, eliminating duplicative
functions and excessive regulations, and
establishing an environment in which pro-
gram managers and their staffs can operate
as centers of excellence. This should allow
for a substantial reduction in the total
number of personnel in the defense acquisi-
tion system, to levels that more nearly com-
pare with commercial acquisition counter-
parts. Eliminating a layer of management by
moving the functions and people of that
layer to some other layer clearly will not
suffice.”?

Thus, stability in defense acquisition programs
boils down to the presence of strategic goals which
top management has committed to—a full organ-
izational commitment to on-time completion, and
the clear delegation of top management’s authori-
ty to acquisition line management to get it done.
Congressional impact upon DOD system acquisi-
tion is probably exaggerated. Yes, the Congress
does overly microinanage projects; but it is less
likely to step in if it, too, can identify the strategy
goals of the project and, most iinportantly, it is
confident that the project will deliver a satisfac-
tory product, on time and within cost allowance.

An Example, Mobile Subscriber Equipment

It can be inferred from our comparisons of suc-
cessful program management in commercial com-
panies and in the DOD environment, that there
is room for improvement in DOD acquisition
policy. Without enumerating all problems (that
would take more room than appropriate here),
an example of a major Army program ultimately
designated as a Defense Enterprise Program may
be illustrative. As part of our research, we in-
vestigated the Mobile Subscriber Equipment
(MSE) program and a case was developed which
is included as Appendix G. The MSE acquisition
strategy was an c¢xperiment by then Under
Secretary of the Army (USA), the Honorable
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James Ambrose, prior to the aforementioned con-
gressional acts, but which incorporated many of
their features. A look at the features of the MSE
case is instructive to see what good business prac-
tices were employed and several that were not (see
Figure 4-1). Many techniques like those attributed
to best commercial practice were used in MSE
with the result that it has been much more stable
than most major DOD programs. However, we
will focus on commercial practices that were not
employed as they illustrate the essence of some
remaining problems. Do not miss the point that
MSE is exceptional in the degree that innovative,
good business practices were used. A reading of
the MSE case will underscore the institutional dif-
ficulties MSE encountered in emplcying many
good business practices even with top-level com-
mitment and support. Unfortunately, just because
practices (see Figure 4-1) were used to advantage
in MSE, it would be wrong to assume DOD has
institutionalized them. Rather, the good tech-
niques used in MSE were due to extraordinary
top-management efforts and an unusually long,
stable tenure of key program management
personnel.

FIGURE 4-1. COMMERCIAL
STABILIZING FEATURES OF MSE
ACQUISITION

1. Those employed:

o Schedule prioritized over performance

* Top management (SAE) Involvement

+ Freedom from policy, regulation

¢ Fower Go/no-go decisions (effectively 3)
¢ Fiexibiiity to uee program savings

o Test schedule flexibility

+ Competed once for lite of program

* Used avallable production technology

. Contrary practices empioyed:

¢ Special interast and functiona! staff oversight
* No buffer to bottom line cost (Congressional cap)
* PM/PEO continual fight for people and travel funds

The Under Secretary of the Army made the uni-
que acquisition strategy work for MSE. The PM
and later the PEO, once appointed, are more like
project coordinators than directors. Due to the
Army'’s implementation of the PEO concept and,




within AMC, the simultaneous restructuring of
the functional matrix, there was a need for the
PM, with PEQO support, to continue to fight for
people resources and travel funds and with senior
functicnal and special interest executives to stay
with the program baseline and acquisition strategy
decisions made by the Secretary of the Army
when he approved entering full-rate production
in 1985. The DEP designation helped force prac-
tical trade-off decisions, but they had to be made
at the major general level and above (the PM is
a colonel; the PEQ is a brigadier general) to over-
ride the institutional biases of the lower-level ac-
quisition bureaucracy. These lower-level func-
tional staffs continue to try to standardize the “'-
illities” aspects of the program rather than pro-
actively applying their innovative, functional ex-
pertise to optimize program success. The PM, Col-
onel John Power, has committed to seeing MSE
through deployment. In doing so, he provides the
continuity essential to a managemenl system
which quickly forgets earlier program decisions.
His tenure as PM, MSE is expected to be 5
years—about twice the norm for PMs and key
program participants in the Army .4

Conclusion

If we in DOD can clearly link each major acquisi-
tion to the strategy supported; if we can show the
product being acquired is a practical, sufficient
product; and we remain on a practically achiev-
able schedvle; we should expect the Congress to
recognize the need to continue necessary funding.
If DOD top management can prioritize systems
needed and plan around reasonable funding levels
for all programs, then the project managers of
those truly essential systems can focus on system
capabilities and on-time delivery. The authority
requirements for acquisition line-management suc-
cess are really just good people-management
techniques. It is through our people that we con-
ceive, plan and implement projects.

We have recommended that acquisition line
managers be given clear authority to implement
approved projects without the intercession of in-
dependent review authorities and senior staff
burcaucrats, and be given the functional person-
nel resources to get the job done right the tirst
time. Inherent in this recommendation is the
understanding th.it not all programs are needed

“now” and that top DOD managcment must
decide which ones must be accomplished and
when, and communicate these decisions to the

field.

Our recommended authority and resourcing ap-
proach demand that all program participants be
girectly accountable to an acquisition line
manager. 1 hese acquisition line managers are few
by law; they are: the Project Manager, the Pro-
gram Executive Officer, the Service Acquisition
Executive, the Service Secretary, the Defense Ac-
quisition Executive, the Secretary of Defense, and
the President (the SECDEF and Service Secretaries
could be eliminated via proper delegation of
authority). Staff executives and staff officers, by
definition, are not in the line-management chain;
therefore, they must not have power to influence
programs executed at lower organizational levels,
except through line management and then only
via policy, not program specific, direction. This
recommendation would remove staff elements
from any review or approval role as pertains to
individual programs. Staff responsibility must be
to create and maintain concise policy so the ac-
quisition system works for line management, thus
facilitating the accomplishment of the programs
and the strategic goals which are the domain of
line management.

Each Service has implemented the PEO concept
differently, but each approach can work, and
work well, if the following inhibitors are removed:

— Staff executives who have direct program im-
pact such as resource control (i.c., personnel,
funds, schedule and other equipment) or program
approval

-—Functional personnel resources assigned and
accountable to other than acquisitior line manage-
ment (e.g., directorates of the Services’ materiel
commands or subordinate commodity
commands).

To effect such changes in DOD, which has grown
a large number of executive staff directorates, the
executive staffs must be reduced and functions
limited. Also, the Services’ commodity or product
divisions and headquarters, which provide the
functional participants to programs (e.g., engi-
neers, contracting officers, logisticians, testers,
controllers, etc.) must allocate their personnel to



acquisition line managers for the duration of need-
ed services without imposing additional layers of
program oversight. The key to an effective tran-
sition for such functional staff elements from pro-
gram oversight roles to program support is to en-
sure professional development and experience of
such personnel and program managers. This can
be done without major reorganization by the
senior functional staft at each organizational level,
once properly led and directed.

A good beginning would include a total rewrite
of DODD 5000.1, elimination of DOLT 5000.2,
and review of all DODDs and DODIs with the
intent to eliminate most. Our recommendations
to senior defense acquistion leaders for enhanc-
ing program stability are provided in the executive
summary.

In conclusion, the 1986 Packard Commission
report points out:

“Instead of concentrating on the things that
are being done wrong and trying to fix them

with more laws, more regulations, more in-
spectors, DOD should concentrate on those
things that are done right and use them as
models.”’s
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INNOVATIONS IN

THE SOURCING PROCESS

The previous section dealt with program stabili-
ty as fundamental property of many successful
commercial practices. The focus was on how
companies internally manage a project in order
to enhance the project’s stability, and correspond-
ingly, the project’s chance of success. The manage-
ment practices described were applicable to
projects performed in-house as well as those
performed by an external concern (i.e.,
contracted-out). Differentiation between in-house
and external projects was not relevant in Section
11, because the focus there was on project manage-
ment practices internal to the company; practices
found to be surprisingly consistent regardless of
the source of the project’s evecution.

In this section we direct our focus external to the
company, to the processes by whichk companies
g0 about procuring or sourcing from outside ven-
dors, suppliers, or subcontractors (terms which
will be used interchangeably throughout). Like
program stability, this area is a fundamental com-
ponent of successful business management. In the
context of our research model, this change can
be characterized as a shift from focus on the
stability “slice” of the model, to other “slices”
representing various other commercial practices.

Several factors are at work in today’s business
environment, making this focus on external
sourcing particularly relevant. First, companies
are increasingly giving suppliers a greater “share
of the action.” In the manufacturing sector the
amount of “action” placed with suppliers is cur-
rently 60 percent and rising.!

Second, the entire area of sourcing has been
extremely dynamic over the last decade, with
some fundamental changes, particularly in rela-
tionships existing between buyers and sellers in
the commercial marketplace.

FIGURE II1-1.
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This change, perhaps best described as an evolu-
tion toward a more cooperative buyer/seller rela-
tionship, will be explored fully in this section.
Specifically, the nature of the commercial
buyer/seller relationship wil! be examined, then
some lessons will be drawn for iinport into DOD's
way of doing business. Chapter 5 examines the
relationship as it pertains directly to the govern-
ment purchase decision, with particular focus on
how quality is made a viable factcr of that
sourcing decision. Chapter 6 wili drop a level, and
examine the relationship as it pertains to purely
commercial companies and DOD contractors
alike, as they make sovurcing decisions.

Finally, Chapter 7 provides a brief discussion of
the pervasive influence of government regulation
on sourcing, and all other decisions, of defense
contractors.

Endnote

1. Leenders, Michael R., and David L. Blenkhorn,
“Reverse Marketing - The New Buyer-Supplier
Relationship,” The Free Press, New York, N.Y.,
1988, p. 8.



QUALITY SOURCING

FINDING

DISCUSSION OF THE FINDING

The Packard Commission, identified the dif-
ference in approach toward price between the
commercial and defense decision processes and
suggested that industry practice could be adapted
as follows:

Commercial procurement competition
simultaneously pursues several related ob-
jectives: attracting the best qualified sup-
pliers, validating product performance and
quality, and securing the best price...Defense
procurement tends to concentrate heavily on
selecting the lowest price offer, but all too
often poorly serves or even ignores other im-
portant objectives.!

Throughout the United States there is renewed
emphasis on the importance of quality in all
aspects of the manufacturing and production pro-
cess. Within the Department of Defense, this em-
phasis has been shaped within the framework of
Total Quality Management as developed from the
works of W. Edwards Deming, Dr. J. M. Juran

AR P BT . Pocance this conceptTwRaEBbjecti v

successfully applied first in production and
manufacturing organizations, it is not as clearly
defined to defense purchasing. In defense pur-
chasing there are countervailing forces based on
law and regulation which restrict its full
implementation.

We found that ownership costs and dependable
quality are the dominant variables in commercial
buying decisions. Purchase price was not ignored,
but it was a variable which would be traded off
for desirable features, uniformity and
dependability .

Purchase decision-making in support of systems
programs was decentralized and geared to the re-

Price is but one element in the purchase decision.

quirements process. In systems programs, the
ultimate source selecting authority was the pro-
gram manager. Firms tended to employ strong
technical (engineering) background in the pur-
chase department so that they not only knew the
marketplace but also could understand the
requirement.

Quality in many firms is becoming a total com-
pany commitment with access and input to sup-
plier quality data base information being made
available to more organizations in the company.
Firms are developing systems to factor quality per-
formance into their source sejection decisions and
are communicating their use of these systems to
their suppliers.

Purchasing involves a complex ranking and
evaluation of objective and subjective factors.
These factors may be addressed explicitly in the
form of objective criteria or implicitly based upon
judgment or taste. Personal, commercial/in-
dustrial, and governmental purchases all adhere
to the “classical” definition of the purchasing
L _J L o -

Buy materials and services of the right quali-
ty, in the right quantity, at the right price,
from the right source, and at the right
time.?

The extent to which selection of the “right source”
may be based on subjective factors accounts for
the differences in personal, commercial/industrial
and government purchases.

In personal purchases. in contrast to those in the
commercial/industrial and governmental environ-
ments, selection may be completely subjective
based upon a mental evaluation of how a given
product meets the personal requirements of the
individual. The selection process is likely to be




unstructured, may change over time, and only
needs to satisfy the individual.

By comparison, in most government and indus-
trial offices, purchasing is structured in method,
centralized to some extent to provide consistency,
and open to audit and review. In governaent and
industry, the purchasing office takes written re-
quirements frorn the requesting office, matches
them with available suppliers, and negotiates the
most favorabie terms for the purchase. Their suc-
cessin selecting the right supplier is important to
the efficiency and effectiveness of any firm or
government agency. However, despite certain
common procedures, there are fundamental dif-
terences between government and commercial
organizations in terms of their siztus, accounta-
bility, process complexity, and objectives.3
These ditferences result in a significantly different
approach to value of quality and the role it plays
in the purchase decision.

It is useful in looking at the sourcing decision to
develop a simple, conceptual framework of an
organizational purchase decision. Such a simple
model includes only a user, purchaser, vendor and
quality assurance inspector. The loop begins and
ends with the user. The purchaser and the quali-
ty assurance inspector act as the user’s agents. This
model is diagrammed below:

FIGURE 5-1. THE FORWARD
PURCHASE FLOW

/‘—b Purchaser _—\

User <— Quality Assurance —» Vendor

Each individual in the purchase flow has multiple
objectives and incentives. For simplicity, we con-
sider only the most significant. The user has a re-
quirement, a budget and is responsible for the
costs of owning the item. The purchaser must con-
form to established organization practice, convert
the requirement into contract terms and evaluate
bids received from vendors. The vendor must
understand the requirement, produce the item and
be paid. Quality assurance inspects the item to
ensure that it meets the terms of the contract.
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Recalling the concept of competing utility func-
tions from Chapter 3, we can see the potential of
competing functional goals and objectives which
may lead to compromise solutions.

The flow of information becomes complex; it is
difficult to design a feedback loop which allows
the user, purchaser and quality assurance in-
dividuals each to accommodate each other's func-
tion and incentives. As organizations become
larger, with centralized purchasing, the distances
and barriers giow. In the study of government
contracting officers and industry purchasing
agents previously cited, there was a definite cor-
relation between the size and centralization of pur-
chasing and the quality information which the
purchaser had at the time of making the source
selection.

Within this model, purcliases are based upon the
purchaser’'s evaluation of price, quality and
ownership costs. Price is a concrete decision
measure, which represents an outflow of today’s
budget. Quality and life cycle considerations ac-
count for later year expenditures which may not
be visible at the time of the particular purchase
decision. Incentives placed on the purchaser in the
form of business practice are extremely important.
If such incentives emphasize price reduction, this
reduction may come at the expense of quality or
ownership costs. Trade-offs made by the pur-
chaser among price, quality and ownership costs,
may conflict with user preference. This problem
is compounded because often no accepted measure
of quality exists.¥ By comparison, price can be
easily and accurately measured.

Recognizing problems associated with obtaining
a workable detinition of quality, competing utility
functions for the players in the model, and the
need for a systematic approach to improving
quality, the following convention is developed.

Along the X axis is the sophistication in the quality
information available. The Y axis represents the
use of the information in making source selections.

In Quadrant 1, the organization has a limited
quality collection system and no objective way
of evaluating quality when it makes source selec-
tions. It must relv on subjective emphasis on
quality and hope that its suppliers will provide
adequate quality.




FIGURE 5-2. APPLICATION OF—-
QUALITY DATA

:.‘ wew ,
: “ ~&
o ]
a ~ 1 m ©
R I RRELI -
. (IR )"
g T e
: ®; ®
& e -
[ ]
ow L )
SOPISETICATION AND OBNICTIVENRSS
In Quadrant I!, while thereisar. 1. *nce of com-

prehensive qual iy information, there is a com-
mitment to use that which is available to make
future selections. Such systems are generally tied
to asingle measure such as schedule or are based
on inspections of supplier facilities and pro-
cedures. Because they are based on limited or
incomplete information they may measure and
emphasize measures not accurately reflecting the
quality of the material being received. Type Il
cases, however, provide a strong indication to
suppliers that quality is important and the firm
will use the data available to discriminate between
its suppliers.

Quadrant IV reflects an objective quality data col-
lection system, but little use of the information
in making selections. There are two primary
reasons for its lack of use in making selections.
First, this information is often collected in different
parts of the organization and not integrated 1n a
fashion which permits easy application in pur-
chase decisions. Second is the question of profes-
sional competency and relationship to suppliers.
An experienced purchasing agent knows the
market, coordinates with the manufacturing
elements of the firm, monitors the performance
of suppliers, and enjoys the confidence of manage-
ment in making the subjective evaluation of which
supplier will be selected. Such experienced pur-
chasers rnay not need a systematic quality-based
selection system because they subjectively make
qu:'ity-based selections.

Quadrant !l shows a high level ot sophistication
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in data collection and a willingness to use it.
Unlike Quadrant II, the bid factors are based on
a wide range of integrated data, closely monitored
and updated. [t seeks to systematize the profes-
sional evaluation discussed above into a method
which is objective and perceived as fair.

For most large firms, it would be preferable to
operate in Quadrant IlI, however for the reasons
already discussed most firms find themselves in
Quadrant IV, The following are some examples
of systems in use.$

—Company A

This large firm has a significant quality-control
organization and a large centrally-managed pur-
chasing department. For most purchases,
historical quality information is available in
addition to price information for review by the
purchasing department official. Selection of a
higher-priced item can be made only with the
approval of the purchasing supervisor.

In one division of the business, a comprehensive
supplier qualification and rating program has been
established. It looks at the quality control
documentation and system which is installed at
suppliers’ plants. Based on an annual review the
vendor is given a rating factor which is then
applied to all purchases trom that vendor. The
price basis is adjusted by this quality factor.

—Company B

This large organization has an elaborate quality
collection system which records the results of
facility certifications, on-site inspections and prob-
lems reported on receipt or users. Purchasing is
a separate organizational entity. Source selections
are made based upon competition with only
limited prequalification of the suppliers, and with-
out consideration of past history.

—Company C

The company implemented their quality system
in the early 1980s and following several refine-
ments, 40 percent of its production purchases are
made through the system. It is based on an on-
line computer system which contains information
provided by vendors as well as past company pur-
chase data. It concentrates on items with a signifi-
cant dollar volume or for commedities which
when taken together are significant. A value




analysis approach employs commodity-teams
early in the requirements process. These teams
include people from engineering, purchasing,
manufacturing, and marketing as well as vendors,
end users and customers. The result is a total
systems approach for those items which meet the
criteria for inclusion in the system. Thz rompany
believes that it is achieving cost savings and ob-
taining better quality items.

— Company D

This large firm has long collected quality infor-
mation from various sources. Recently, its efforts
have focused on the integration of this informa-
tion into a computer data base which is jointly
maintained by purchasing and quality and which
can be used by the ourchaser when making a
source selection. The system produces a supplier
evaluation rating ranging from outstanding to
unsatisfactory. Elements factored into purchase
decisions include past delivered performance and
a graduated assessment of any problems with the
supplier. Theassessment becomes progressively
more severe as problem discovery moves from the
supplier's self-identification to a problem reported
in an installed piece of equipment.

Presently, the rating system requires substantial
justification if a source selection 1s recommended
for a marginal or unsatisfactory vendor. Likewise,
substantial justification is required to select other
than a low bidder. It is planned that weighting
factors which will adjust the price basis to account
for past q.-ality performance.

—Company E

A vendor rating system was established to
systematically evaluate price, delivery and quali-
ty. Its goal is to allow the purchasing agent to
select the best vendor based on past pertormance.
It is purposefully simple to ensure that suppliers
understand the requirements. Each bid price is
adjusted by applying evaluation factors to
established prices. Evaluation of delivery a* 100
percent is based upon receipt plus or minus 7 days
of the established date, 75 percent if received 8-14
days early and 50 percent if received 8-14 d.ys
late. Quality adjustments to this rating are based
on sampling of incoming parts, and input from
the company’s quality control department.

—Company F

This large firm is developing a vendor perfor-
mance improvement system which stresses im-
proved communications between buyer and seller.
Early involvement in new product development
projects by potential suppliers, supplier process

“controls including statistical qualification of pro-
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cesses, and delivered performance measurement
are included. It is an integrated system which will
provide the firm with the ability to rate a sup-
plier's performance accurateiy. However, it does
not employ a bid factor to adjust the relative
prices between suppliers. Placing the six com-
panies on the conventional diagram, most fall in
quadrant IV. The ability to use quality informa-
tion to adjust prices is not common. The efforts
made by Company D to move in this direction
seem to provide the most promising example for
government procurement since the method of
selection will be open and objective.

FIGURE 6-3. APPLICATION OF
QUALITY DATA
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The policies, pressures and practices of govern-
ment purchasing places the DOD source selection
process in a unique environment. Individual
source selections must be made fairly and open-
ly with each being defensibly based upon legal and
technical criteria which can be demonstrated to
auditors, unsuccessful bidders and other interested
parties.




A definition of quality in the purchase decision
is murky.

Defining quality is complicated because in many
organizations, including the Department of
Defense, quality organizations have been separate
from line management. Major advocates of quali-
ty have focused on the importance to overall cor-
porate goals of a strong quality organization and
economic/profit benefits from a directed approach
led by these quality organizations. Such an ap-
proach concentrates primarily on improved
manufacturing methods and the need for top-
management support and has a twofold objective:

(1) The scope and authority of the quality con-
trol organization should be expanded.

(2) Top management must become personally
involved in promoting quality.

Since this emphasis is primarily outside the pur-
chase function and organization, it is not surpris-
ing that the principle advocates provide only a
minimal treatment of the purchase function.

Mr. Crosby, in his book Quality Is Free,¢ defin-
ed quality as “‘conformance to requirements.” His
major thesis was that the cost of scrap, rework,
service, warranty, inspections and tests which
result from “non-conformance” cost much more
than efforts to produce products which “do not
fail in the field.” However on the subject of pur-
chasing quality goods, Mr. Crosby devotes only
two pages of his work. He describes the futile ef-
fort as follows:

“Traditionally purchasing’s job has been to
take an order constructed by some other
department and place it. The operation has
not usually been involved in whether the
item specified offers the best purchasing
opportunity. The shortest time lag in the
operation is usually spent searching tor the
best supplier in terms of quality, cost and
delivery. Most of the time is spent in prod-
uct develcpment or conceptual design. Pur-
chasing has little opportunity to do a selec-
tion job, and quality doesn’t really know
how to help them."?

Mr. Crosby's assessment of the utility of the tradi-
tional audit and inspection approach was equally
pessimistic:

A tour of potential suppliers, conducting

“quality audits,” is next to useless. Unless the
vendor is a complete and obvious disaster
area, it is impossible to know whether their
quality system will provide the proper con-
trol or not. You can only know by being in-
side of the vendor's company.”®

The solution he posed to his problem was that
quality control personnel should get involved
earlier in evaluating key items that will be bought.
Such actions are evident in many commercial
firms.

Dr. Juran’s definition of quality is “fitness for
use.”’® This determination is made by the user,
based upon features the user recognizes as
beneficial. His development of the concept of
“fitness for use” is quite comprehensive. He
describes the interrelation of quality parameters
in a “tree” leading from fitness for use through
quality of design, quality of conformance, avail-
ability, and field service to a further breakdown
of twelve comronents.10

The comprehensive nature of Dr. Juran's work
makes specific application complex. Represen-
tative of this dilemma is the following:

For important purchases it is well to use
multiple sources of supply. A single source
can more easily neglect (o sharpen its com-
petitive edge in quality, cost and service.
Despite the evident advantages of multiple
sources, there is an enormous extent of use
of single sources....These operations are
quite successful in using monopolistic
sources of supply because they solve their
quality problems through a combination of
managerial tools.!!

Dr. Juran’s all-inclusive approach typifies the dif-
ficulty in quantifying and measuring quality in
purchased goods and materials. In a later book,
Quality Planning and Analysis,12 he includes a
chapter on how to foster cooperation with the
vendor without offering suggestions other than
two inspection sampling techniques. Dr. Juran is
perhaps the best advocate of the importance of
a strong quality contro] organization, but like Mr.
Crosby, he provides no objective measures to be
used ir purchasing quality supplies.

Dr. Deniing is perhaps the most widely-known
and respected person in the field of quality. He



is credited by many for the successful implemen-
tation of a tota! quality approach in Japanese
manufacturing.!? He does not try to provide an
operational definition of quality. Instead, he views
the concept in terms of who should judge quali-
ty. The closest he comes to defining the term is
in describing the difficulty of the task.

The difficulty in defining quality is to
translate future needs of the user into mea-
surable characteristics, so that a product can
be designed and turned out to give satisfac-
tion at a price that the user will pay....The
quality of any product or service has many
scales. A product may get a high mark in
the judgement of the consumer, on one scale
and a low mark on another.

Dr. Deming's thesis is that only a total approach
to quality will be successful. In his “14 Points for
Management,” a comprehensive cultural change
in operations is advocated; however, the method
of accomplishing the change is left to the manager.
Dr. Deming’s focus has been on the benefits to
top management of adopting a total quality man-
agement program. While he fails to provide a
specific process, the success attained by firms
which have adopted kLis methods make it
believable.

Of Dr. Deming's fourteen points, two deal with
the purchase of items from suppliers. They state:

# 3. Require statistical evidence of process
control along with incoming critical parts.

# 4. The requirement of statistical evidence
of process control in the purchase of critical
parts will mean in most companies a drastic
reduction in the number of vendors with
whom they deal.

David A. Garvin in a 1984 Sloan Management
Review article’s reviewed five approaches to
defining quality. His definition framework is sum-
marized below:

The Transcendent Approach is the
philosophic concept of “innate ex-
cellence” which is both absolute and
universally recognized. It cannot be
analyzed but is recognized through
experience.

The Product-Based Approach focuses
on the quantity of some ingredient or

attribute possessed by a product. As in
the amount of cream in ice cream it can
be assessed objectively and is based on
more than preferences alone.

The User-Based Approach begins with
the premise that quality “lies in the eyes
of the beholder.” Through maximiza-
tion of the composite individual
preferences a “proper” quality is deter-
mined. It is subjective and rooted in
consumer preferences.

The Manufacturing-Based Approach
focuses on engineering and manufactur-
ing practice. It identifies quality as
“conformance to requirements” and it
is equated with meeting specifications
or making a product right the first time.

The Value-Based Approach defines
quality in terms of costs and prices.
Quality provides performarce at an ac-
ceptable price. The phrase “affordable
excellence” summarizes the dilemma.
There are no defined limits and no
means of application.

The five approaches often conflict and, depending
on the perspective taken, lead to disparate con-
clusions. Under the product-based definition of
quality, we expect to pay more for quality because
we expect better materials, workmanship and
inspection were applied to achieve this quality.
Theoretically, from the product-based paradigm,
there should be a positive correlation between the
price of a high quality item over one of lower
quality. This is a marketable attribute which,
regardless of whether it is based upon fact, reputa-
tion, or simply impression, can be applied when
marketing under the user-based perspective. The
lack of precise information on the true attributes
of the product encourages managers to set higher
prices to “imply higher product quality.”1¢

Within the user-based paradigm, quality is an at-
tribute by which consumer goods are marketed.
Many products are labelled 115sing adjectives such
as “choice,” “select,” “prime,” “superior,” or
“distinctive” to demonstrate the perception that
quality is important and valuable. Perhaps
nowhere else is quality more extolled than in the
automobile industry. For reasons beyond the




scope of this rescarch the American automobile
manufacturers lost considerable market share to
the lapanese and German auto makers on this
issue.'” However, slogans such as “the quality
goes in before the name goes on,” and “quality
is job 1" indicate a focus on the manutacturing-
based definition of quality. Ford Motor Company
adopted a “defect prevention” approach to qual-
ity which while manufacturing based, has yield-
ed dramatic improvements and boosted Ford's
standings in consumer quality ratings.!8

Numerous studies have shown that in many con-
sumer products people will pay a premium for real
or perceived quality .1 In such simple items as a
pen or a pencil, suitable value-based products can
be found for under a dollar, while there are also
many value-based products marketed at a much
higher price. Production management and qual-
ity sampling techniques which operate under the
manufacturing-based definition can ensure that
the established quality standards for both the
Number 2 wooden lead pencil and the precision
drafting pencil are maintained. However, the
premium that will be paid for quality is deter-
mined by the market mechanism within the user-
based definition.°

No concise view of defense acquisition quality
emerges, rather one can infer, based on organiza-
tional structure and implementing policies. Dr.
Robert E. Costello, former Under Secretary of
Defense for Acquisition, in establishing a Total
Quality Management Program for the Depart-
ment argues that efforts toward a continuous im-
provement process are necessary. The following
excerpt from Costello’'s speech to the Defense
Logistics Agency Commanders’ Conference in
November 1987 establishes kis desire to push for
a change in focus:

For much too long we have been following
the concept of "minimum acceptable” quali-
ty. America’s manufacturers and our main-
tenance depots have pursued this concept
with the placid resignation that a persistent
level ot errors, perceived as irreducible is a
way of iife.... The process should continu-
ously strive tor improvement rather than
accept a predetermined level of
imperfection.?

The concept of continuous efforts toward im-

provement, abandoning “minimum acceptable”
quality, are philosophical shifts which have ma-
jor implications for defense acquisition practice.

The operational definition of quality which was
used to develop a plan to implement Dr. Costello’s
approach in DOD, was:

Conformance to correctly defined re-
quirements satisfying customer needs.22

This definition closely resembles a combination
of those of Mr. Crosby and Dr. Juran. It was also
the most commonly cited definition by industry
and government contracting officials in a survey
conducted during the Summer of 1989.

Cooperation and Competition Are Mutually
Exclusive

Companies are dealing with tewer suppliers. This
is not an abandonment of competition but a
recognition of its limits. Practices such as Just-in-
Time (JIT) and Material Requirements Planning
(MRP) depend on reliable deliveries of uniform
quality from suppliers. Performance information
is being collected on suppliers and is beginning
to be used in the purchase process.

In an interview with Dr. Broedling,? she ex-
pressed the conflict in terms of the bi-polar model
illustrated here:
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One pole is centered on competition and the
positive effects it has on price and the other
centered on cooperation as the most important
in quality decisions. The benefits of each can be
illustrated by analogy to team sports. Individuals
on the team must cooperate rather than compete
with cach other to be successful while they are
simultaneously competing rather than cooperating
with their opponent.




Dr. Deming views competition on a much larger
scale than an individual purchase decision. Com-
petitiveness in the international arena requires
cooperation in the many smail purchase decisions
which impact a firm’s product. What emerges is
not wide-open competition for each item but a
limited compectition in which repeat business,
stability and product improvement are
emphasized, 24

There is a definite conflict between free and open
competition (required by law in government pur-
chasing! and the cooperative concept. Dr. Deming
explained the justification for limiting suppliers
as follows:
We can no longer leave quality and price to
the forces of competition -- not in today's
requirements for uniformity and reliability.
Price has no meaning without a measure of
quality being purchased. American industry
and the U. S. Government are being rooked
by rules that award business to the lowest

bidder.?s

The recent awakening of the importance of quality
in American products has greatly expanded
wrilings in the field. Most authors, in discussing
quality, focus on application of one or more of
the principles discussed by Mr. Crosby, Dr. Juran
and Dr. Deming and adopt a “conformance to re-
quirements” type of definition. Those attempting
to deal with the role of purchasing focus on reduc-
ing the number of suppliers and increasing the
level of cooperation between the requiring and
supplying companies.

The dominant role that price plays in government
purchases stifles creativity and innovation. Ob-
jective evaluation, as practiced in government
purchasing, requires that there be little innova-
tion in the suppliers’ approach because the com-
petitive decision process becomes one that is based
on price. Dr. Harry Page described this process
as follows:

It has become traditional practice in govern-
ment to write purchase specifications in such
a way that any potential supplier can pro-
duce the item, and award can be based upon
lowest price.?

Since passage of the Competition-In-Contracting
Act (CICA) in 1984, the view that defense pro-

curement overemphasizes the importance of price
intensified. While not criticizing the intent of
CICA, the Packard Commission identified three
problems with its implementation by the Depart-
ment of Defense:

(1) Interpretation that the government must
buy from the lowest price bidder

(2) The notion that CICA precludes
qualification criteria, consideration of
technical expertise, or life cycle costs

(3) The resulting focus on the number of
competitions rather than the success the
competition achieves in terms of reduced
prices for current items or better products.

The Commission concluded that the {ull poten-
tial of CICA could not be realized until these prob-
lems were overcome.®

Recommendation F of the Packard Commission’s
final report was to “Increase the Use of Competi-
tion” which was explained as follows:

Federal law and DOD regulations should
provide for substantially increased use of
commercial-style competition, emphasizing
quality and established performance as well
as price.

In the government, procurement awards are made
within an environment influenced by history,
social legislation, budget pressures, a distinction
between price and cost, specification complexi-
ty, a definition of what distinguishes suitability
from gold-plagting, a preference for fixed-price
contracts anga preference for competition. In-
dividually and collectively, these environmental
influences may skew any procurement decision.

It is apparent that the theoretical foundation for
objective quality measurement is not established
well enough to facilitate objective evaluation of
quality factors in either the government or com-
mercial/industrial environments. The principle
authors in the field of quality: Mr. Crosby, Dr.
Juran and Dr. Deming fail to provide objective
methods of obtaining quality purchases. Current
conventional wisdom in obtaining quality is to
work toward development of long-term sym-
bionic relationships with suppliers. Such relatior.-
ships are impossible to attain under the current
environment of government rules and practice.



SUGGESTED AREAS FOR IMPROVEMENT
On-Line Contractor Performance History File

The first step in using quality information in mak-
ing source selections is to make it available to the
contracting officer. The elements of the file need
to be established and should include indices for
price, delivery, and reported quality problems.

Second, the ability to input and access the files
throughout DOD must be established. A partial
net will not be sufticient, since it will fail to pro-
vide the objective information needed eventual-
ly to make source selections.

Third, once the network is functioning, quality
factors can be established to adjust bid prices to
reflect the value associated with variations in
schedule, quality or other performance features.

There are several innovative techniques being
tried to implement such a system. We are aware
of efforts being sponsored by the Defense Logistics
Agency,™ and the Services: but. thev are limited
in scope. not exploiting the potential for more ac-
curate measurement, which is essential Lo their
widespread acceptance and application and their
ability to withstand administrative protest.

Quantification of Non-Price Factors

There is a need for a method to quantify evalua-
tion of factors in addition to price. Adapting the
dimensions of the quality framework established
by David Garvin, it is possible to segment qual-
ity into dimensions which could be weighted,
ranked and evaluated. A quantifiable, auditable
and defensible means could be developed for the
DOD contracting officer to use when evaluating
source selections.’ The challenge is to develop
an objective quality system which can operate ef-
fect: rely in the defense acquisition environment.

A review of the regulatory and policy directives
established no specific prohibition to the use of
guantitied non-price factors. The FAR specifically
states that source selections are 1o be made based
on price and other tactors. The reason for their
lack of application is the lack of a generally ac-
ceptable. theoretical criteria for quality. Measure-
ment of quality is identified consistently as a
major stumbling block. As discussed earlier, this
is because any system requiring information can
only be as good as the information input. The
problems associated with quality feedback in

DQOD also contribute to the need not only for an
on-line contractor performance file but im-
provements in quality data feedback. However,
several examples of attempts within DOD to
apply quantitative past performance to source
seiections should be noted. For example, the “Blue
Ribbon Suppiier” systems being established in the
Services and DLA recognize a supplier’s past per-
formance and apply a percentage cost bonus in
subsequent source selections.3!

A Variable-Incentive Specification

The current method of establishing a minimum
specification which, if satisfied, permits the selec-
tion to be made based on price, should be selec-
tively replaced by a method through which per-
formance specifications define the value of
variable features. Performance feature variations
would be evaluated using a preestablished and
published cost/ performance criteria.

Such a method would preclude the need to “'gold
plate " specitications. It would provide incentives
tor contractor who have better ways of meeting
the requirement to be selected over contractors
who barely meets minimum requirements at the
lowest cost. Presently there is little incentive for
a contractor to innovate or exceed the
minimum.3? Such a focus on low price makes the
rules of competition easy to apply, focusing prin-
cipally on price, with results such as those
reported in The Washington Post:

The Defense Department inspector general's
cffice, testing random samples of parts
bought by the Air Force the past two years,
estimated that as much as 98 percent of the
money spent for the spare parts surveyed
went for items with major or minor
defects. ™

To shift the emphasis from price competition, it
is important the vendor recognizes that something
more than price will go into the source selection;
that there will be an incentive provided for
delivering a better product even at a higher piice.

What makes a product better must be established
clearly in the sulicitation, as must the value of the
incentive. This can be viewed in terms of percent
improvement in the designated performance ele-
ment for a percentage differeace in price with an
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upward bound as illustrated in the following
figure.

This can raise the specter of “gold plating” and
too much subjective judgment. However, discus-
sions with senior DOD contracting officials con-
tirmed that, provided the relationship was clear-
ly staied in the solicitation and applicable to all
vendors, there is no impediment to its adop-
tion.3 The following examples illustrate the
concept.
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PERFORMANCE QUALITY FACTOR

An aircraft program has a need to reduce weight
of installed equipment. Assume the current stan-
dard communications radio weighs 10 pounds and
costs $100, and there is some value for a reduc-
tion in its weight. The current contract method
would specify 10 pounds or some lighter weight.
Contractors would then seek to minimize costs
to meet that specification, perhaps ignoring weight
savings which might cost “a little more.”
Simplistically, the proposed quality factors con-
tract would be structured as follows:

QUALITY FACTORS CONTRACT
SPECIFICATION

All other performance specifications are un-
changed. An incentive of 10 percent of total
price for each pound less than 10. Maximum
price incentive is 40 percent.

Assuming that three bids are received which
satisfy all the specifications as follows:

Company A Company B Company C
Weight 10 8 6
Price $100 $115 $150

Selection would be for Company B, because its
price is within the range specified for the incen-
tive and beats the cost/performance trade-off
ratio. The product proposed by Company C
would not be selected because the preestablished
weight/price relationship is exceeded and it pro-
vides less relative benefit per extra unit of cost.

RELIABILITY QUALITY FACTOR

Reliability improvement may also be desired for
the same ratio. If the current ratio has a Mean
Time Between Failures (MTBF) of 100 hours, a
similar relationship could be set where a 10 per-
cent improvement in MTBF would be valued at
S percent of the acquisition price. The contract
solicitation would be structured as follows:

QUALITY FACTORS CONTRACT
SPECIFICATION

All other performance specifications are un-
changed. An incentive of 5 percent of total
price for each 10 percent improvement in the
MTBE up to a maximum of 60 percent price
incentive.

Assuming that three bids are received which



satisfy all required specifications, they would be
evaluated as follows:

Company A Company B Company C
MTBF 100 110 200
Price $100 $115 $150

Using this specification, the selection would be
Company C's product.
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GENERALIZED APPROACH

From examples discussed, the contract proposal
process has become more complicated for the sup-
plier. No longer will attainment of the minimum
specification be sufficient. A product which ex-
ceeds the specification in a quality factor con-
sidered valuable to the requestor may be selected
over one which meets the specification. The ex-
amples cited are simplistic but not impractical for
application. Of course there is the potential of
adding so many incentive systems that the pro-
cess would become one of linear programming;
but, ever. in this case, the evaluation of the criteria
would be based objectively. It provides a means
to change the focus from lowest price to one of
best value.

One of the major distinctions between the govern-
ment and commercial purchasing practice is that
this relationship must be clearly stated in the re-
quest for bids. Because of the absolute require-
ment for fairness, all interested parties will need

to understand the relationships proposed and the
evaluation criteria.
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SOURCING BY DOD CONTRACTORS

FINDING

DISCUSSION OF THE FINDING

We have examined, in some detail, the nature of
the buyer/seller relationship in the commercial
marketplace, with particular emphasis on how
that relationship is evolving to improve quality.
This chapter continues that examination, look-
ing specifically at the buyer/seller relationship in
the context of commercial companies and their
suppliers and subcontractors (a.k.a. sourcing). We
established the prevailing commercial practices in
this arcra, ard examined hew they mav differ for
companies operating under the umbrella of a
DOD prime contract. Our premise at the outset
was that defense contractors are uniquely con-
strained or inhibited from using certain innovative
commercial practices in sourcing.

One need not look far to discover evidence that
commercial companies are definitely changing
their relationships with suppliers. They are mov-
ing down the continuum toward more cooperative
supplier relationships and away from the tradi-
ticnal, competitive way of doing business.

This new relationship goes by many names (part-
nering, strategic alliances, comakers, value-added
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Companies are adopting more cooperative relationships with their suppliers.

partnerships, etc.), but the central elements are
common. All are long-term arrangements with a
small number of high quality supgpliers; relation-
ships characterized by mutual dependence and
open communications.

Note that our focus in this chapter is exclusively
on relationships between companies and their sup-
pliers. What we do not discuss is the “teaming”
of major companies to spread the risk and return
of a major development effort. Also not discussed
is a company'’s internal “make-or-buy” decision.
While “make-or-buy” is a critical element of any
sourcing decision, we examine here relationships
external to the company.

To fully understand the forces driving companies
toward cooperative relationships with their sup-
pliers, it is important to understand first the forces
that drive the traditional way of doing business.

Traditional, Competitive Buyer/Seller
Relationship

The dependence theory of bargaining (Bacharach
and Lawler, 1981) provides an excellent concep-
tual framework for understanding the traditional,
competitive approach to the buyer/seller relation-
ship, a relationship often referred to as “competi-
tion”. The dependence theory asserts that the
power of buyer or seller is based on the degree
of dependence the other party in the relationship
has on the first. This degree of dependence is
driven principally by two factors—commitment
of each party to an outcome, and the degree to
which each party has alternative means of satis-
fying that outcome.! In the normal course of the
buying/selling process, each party seeks to max-
imize their power by making the other party more
dependent on them (in reality or perception),
and/or making themselves less dependent.




Traditionally, most relationships with suppliers
have followed this competitive model. Companies
g0 to great lengths to avoid being trapped in a
sole-scur~e position with its associated loss of
bargaining power. They feel the pressure of com-
petition is the best tool to avoid becoming over-
committed to a supplier, thereby maintaining
parity in the bargaining process. If this com-
petitive pressure is lost, companies fear their sup-
pliers will exploit the power of sole-source status,
and take advantage of them. Chester Karrass, a
noted expert on practical negotiation techniques,
savs of this sole-source situation, “Buvers fold
like a tent in front of a seller who has no
competition.”"?

Conversely, suppliers go to great lengths to
maneuver themselves into a sole-source position
so they can take advantage of the power differen-
tial. They employ what the Wall Street Journal
calls a “get-it-while-you-can strategy’’; recogniz-
ing that when the tables turn, as they inevitably
do, their profits will be “cut to the bone.”? Each
side inherently distrusts the other, and an arms-
length, often adversarial, relationship develops.
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Classic economic theory is useful also in
understanding this competitive approach to the
buyer/seller relationship. Competition is a fun-

damental element of our free enterprise system.
With multiple buyers and sellers in the market-
place, the laws of supply and demand make price
essentially self regulating. This is the situation
most buyers desire. Conversely, if there is only
one seller (a monopoly), or one buyer (a monop-
sony), or if the marketplace is not “free” (regulated
or collusive), then the laws of supply and demand
cannot be relied on to determine price effectively.

This traditional approach to the buyer/seller rela-
tionship is by no means passe, but is still the
favored approach by many in industry, and by
most in the government. However, there are an
increasing number who are employing, and
benefiting from, more cooperative approaches in
dealing with their suppliers.

Innovative Trends in Commercial Supplier
Relationships

The current literature of manufacturing science
is replete with examples of the “new" supplier rela-
tionship. Hayes, Wheelwright, and Clark of Har-
vard Business School found that one important
characteristic of what they termed a “world class
manufacturer” (1.e., a manutacturer able to com-
pete on equal footing with the Japanese) was a
redefined relationship with a small cadre of top
quality suppliers. Specifically, they assert:

“it is essential that suppliers change from
arm’s-length adversaries to co-makers.
Under the co-maker view, the buyer
organization seeks close working relation-
ships with a few key vendors over the
long-term. "

Elwood Buffa of U.C.L.A. made a similar find-
ing in Meeting the Competitive Challenge:

“there are economies that result from in-
telligent, cooperative bu_~r-seller relation-
ships,...which may even result in single
sourcing with the supplier located close to
the buyer.”

Finally, Richard Schonberger, a noted manufac-
turing consultant, said that a world-class
manufacturer found one good source of supply
for each part, and then treated that supplier as
a comaker.¢ These expert opinions are represen-
tative of what can be found in the current
literature.




They are also consistent with our findings after
visiting an array of commercial firms for this
research project; every firm visited was attempt-
ing in some systematic way to reduce their sup-
plier base, and many were trying to fundamen-
tally redefine their relationship with suppliers.
Purchasing, a journal of the commercial purchas-
ing profession, found in a 1988 survey that 68 per-
cent of respondents use some form of partnering
with suppliers, and another 10 percent said they
planned to do so in the nexi vear.?

FIGURE 6-3. SEEKING PARTNERS
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There are a number of innovative commercial
practices that are, at least in part, responsible for
this trend toward a closer, more cooperative rela-
tionship with suppliers. One practice, as discussed
earlier, is total quality management or TQM. One
aspect of TQM that is parti~.ularly relevant to this
discussion—TQM philosor hy with regard to the
supplier relationships. The Godfather of TQM,
Dr. W. Edwards Deming, rejects the idea that
“competition in the marketplace gives everyone
the best deal.” He argues that the leverage of com-
petition may get the best price in the short term,
but at the cost of reduced quality, which in the
long-term reduces value. Dr. Deming argues that

long-term, sole-source relationships with suppliers
are the answer.

Another commercial practice contributing to
redefined supplier relationships is the increasing
use of Just-in-time (JIT) manufacturing. The JIT
is a material management philosophy borrowed
from the Japanese designed to reduce inventory
and its associated costs. This is done by placing
greater reliance on suppliers to deliver the item
to the production site literally just-in-time for that
item to be incorporated into production. Since
safety stocks are minimized (or non-existent), tne
reliability of supplier’s deliveries are critical. As
such, just-in-time systems require closer, “open
kimono” relationships with sources and tend to
rely on a sinail number of highly-reliable sources.

The evidence is clear, more commercial firms are
recognizing the long-term benefit of concentrating
purchases with one or a limited number of
sources, and substantially altering their relation-
ship with those suppliers. They find a supplier that
can meet their quality and schedule requirements
and enter into long-term buying relationships with
that supplier. Without competitive pressures on
each purchase, the instant unit price may be
higher, but that price is typically offset by im-
proved quality, schedule performance, and/or
lower life-cycle cost. With one vendor supplying
a firm's total requirement for an item, quality
should become more consistent, causing fewer re-
iects and less rework. Similarly, a single vendor
should be more consistent and reliable in deliveries
allowing the firm to maintain smaller inventories
of the item, hence saving money. If a firm con-
centrates their purchases with one supplier they
should enjoy greater influence over that supplier
since they represent a significant portion of the
supplier’s total business. The level of communica-
tion and cooperation between the firm and the
supplier should increase, as each has a greater
stake in the success of the other.

In these cooperative arrangements, the buyer and
seller are agreeing *o become more dependent on
each other for the overall success of both com-
panies. Some would argue that this refutes the
dependence theory of the buyer/seller relaticn-
ship, the cornerstone of which is minimizing your
dependence on the other party. On the other
hand, proponents of the cooperative approach



would argue that in the leng-term, power is max-
imized on both sides of the ledger when each
becomes dependent on the other. Graphically, this
would be seen as a shift to the upper right
quadrant in the graphic shown earlier in this
chapter.

It appears that commercial firms are realizing ma-
jor benetits from adopting more cooperative rela-
tionships with a limited base of suppliers. Har-
vard Business Review attributes partnering with
suppliers as a major {actor in the recent turn-
arounds of both Ford and Chrysler.® The Pur-
chasing survey cited earlier found that 80 percent
of the respondents who use some form of part-
rering. found it met their gzoals of reduced inven-
tory, cost control, dependable supply levels, and
reduced lead times.?

FIGURE 6-4. PARTNERING GOALS

What are your goals when you enter
a partnering agreement?
(% of respondents who uae partnering agreements)
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Cost control 75%
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Government Attitude Toward the Buyer/Seller
Relationship

Like many other organizations with large procure-
ment budgets, the government is interested in the
economic merits of bargaining parity and a self-
regulated price offered by competition. It is a
widely-held perception in government circles that
competition does, in fact, lead to a superior prod-
uct at a lower price. Beyond these economic con-
siderations though, the government embraczc:
competition because of another important
dimension—the connotation of equity it conveys.
Full, open competition conducted at arm’s length
gives the public a perception of fairness and in-
tegrity in the use of their tax dollars, since
everyone is able to compete equally for a portion.

(Chapter 1 contains a more through treatment of
the concent of equity in public spending).

Consequently, at least since 1809, the government
has favored using competition in its purchasing.
The Armed Service Procurement Act and the
Federal Property and Administrative Services Act
require that gcvernment procurement be competi-
tive to the maximum extent practical. The July
1984 Competition in Contracting Act (CICA)
broadened the requirement for competition in
federal purchasing, and reaffirmed this need for
equity in defense spending.

Benefits of competition from an economic and an
equity standpoint can be compelling. The equity
consideration alone is so compelling it is unlikely
the U.S. Government will ever abandon competi-
tion as the preferred method of government pro-
curement. It should be recognized, though, that
in the comrnercial environment the need for equity
becomes much less compelling, and compelition
must stand on economic merits alone.

INHIBITORS

Clearly, commercial firms are increasingly using
new, cooperative supplier relationships to advan-
tage. When the commercial firm is a DOD con-
tractor, however, are they able to take full ad-
vantage of these innovative commercial ways of
doing business? The answer appears to be “no.”
Research did not indentify even limited cases
where a defense contractor sought sole-source
alliances with suppliers, regardless of arguments
for doing so. It is ciear these contractors feel, to
some degree, inhibited from entering into this type
of arrangement, so they avoid them. All had sup-
plier reduction programs, but never with the in-
tent of reducing to a single supplier for a given
item. A typical arrangement was for the defense
contractor to partner with several sources for each
item, thereby preserving competition, but poten-
tially at the cost of watering-dewn the benefits
of partnering. Alternately, deferse contractors
might have a sole-source of supply, but with
periodic {annual) competition. Again, the full
benefits of partnering are not being realized.

On the otiier hand, purely commercial companies
(i.e., those with little-or-no DOD business), were
not reluctant to enter into long-term, sole-source
arrangements when the business situation war-
ranted it. Interestingly though, Dr. Deming and




the current literature to the contrary, these fitms
(some of whom have industry-leading quality
records) tvpically de not use sole-source ar-
rangements on a wholesale, across-the-board
basis. Rather, they tend to usc them very judi-
ciously —only tor the procurement of selected
items of strategic importance. In a majority of the
¢ s these companies compete their supplier re-
gurements because it is in their best business judg-
ment to do so. Unlike DOD contractors, however,
thev seem uninhikited in using whatever supplier
arrangement the business situation dictates.

We will now enanmine what seem to be the major
imhibiting tactors to DOD contractors.

The DOD Intervention in Contractor's Internal
Management

One could argue that a DOD prime contractor,
as a commercial firm, should have complete: flex-
ibility dealing internally. and externally with other
cormmercial firms. However, this is not the case.
The DOD imposes a plethora of requirements dic-
tating how it's contractors conduct their business.
Many of these requirements flow through the
prime contractor directly to the subcontractors
and suppliers. The Defense Science Board ob-
served in 1986, “A typical military contract con-
tains 214 general and special provisions, 144 of
which fiow down to subcontractors.”1° Osten-
sibly, cach of ' < se provisions has some impact
on how that co spany (or subcontractor) conducts
business, In contrast, the Defense Science Board
found that in a purcly commercial environment,
even a complex contract would mere typically
have about 45 of these types of provisions. Of
course, DO requirements on its contractors are
not imposed arbitrarily; cach requirement is
designed to elicit desired behavior on the part of
the contractor (hiring from arcas ot high
unemployvment, for example). The weight of
many requirements when taken in aggregate,
however, can have the opposite effect and eli-it
undesirable behavior, such as bureaucratic
lethargy or resistance to innovation.

The DO Intervention into Cortractor’s
Sourcing Decisions
qe DIOD s particularly interested in how its
ume contractors carry out their sourcing func-
aon. Ideally, DO seems to want its contractors

to emulate the methods and procedures it uses in
awarding prime contracts, including the use of free
and open competition. To maintain this oversight
and control, the government uses the Contractor
Purchasing System Review (CPSR), the subcon-
tract consent and notification requirements, and
the subcontract plan requirement.

A CPSR is designed, “to evaluate the efficiency
and effectiveness with which the contractor spends
Government funds and complies with Govern-
ment policy when subcontracting.”? In conduct-
ing a CPSR, a team of government specialists
critically examines a prime contractor’s purchas-
ing system, with the objective of approving that
system if it meets government requirements . The
degree to which the system “provides for full and
open competition, or obtains competition to the
maximum extent practical” are central to the
government's decision to approve or disap-
prove.’ Where competition is not obtained, the
system must ensure that its absence is fully
justitied.1?

If a contractor does not have an approved pur-
chasing system, each individual subcontract
action falls subject to the sunce  -act consent or
rotification requirements. 1.: nsent require-
ment means the prime conti.«t.)r must obtain
prior written consent from the government before
they subcontract for work that ic particularly
complex or of high dollar value. Subcontracts for
less complex purchases are subject to the less
stringent notification reauirement. Notification
means the prime contractor must notify the
government of certain t hcontract awards; no
prior written consent i- 2ssary.

The subcontract plan req .rement 1s levied on a
cortract-by-contract basis, usually only on major
contracts. It is often tailored to the specifics of
the situation, but typically requires contractors
to submit subconiracting plans up front for eval-
ualion during the source-selection process. The
degree of competition expected is often a critical
element in the evaluation of such plans.

The purchasing system review, consent and
notification processes, and subcontract plan
requirement provide a systematic framework
under which DOD can have a direct influence on
how prime contractors do business with subcon-
tractors and suppliers. The degree to which DOD




exerts that influence to advocate competition in
awarding those subcontracts will inevitably affect
the degree to which DOD contractors pursue
more cooperative relationships with their sup-
pliers. Accordingly, a closer examination of the
nature and degree of DOD's advocacy for sub-
contract competition is called for.

Government Attitude toward Subcontract
Competition

As we established, the government has compelling
reasons to be interested in competition at the
prime contractor level. They have established
compelition advocates through various levels of
the government to maximize prime-contract-level
competition, and annually establish specific com-
petition goals for each department. Beyond this,
there are reasons why government leaders have
also become interested in the once neglected area
of competition at the subcontract level. On one
hand they are faced with tremendous pressure
from the Congress to increase the use of competi-
tion as a panacea for the ills of the procurement
system. On the other hand, less and less of DOD's
procurement budget is staying with prime con-
tractors, but rather, is flcwing through the primes
to subcontractors. Recent estimates place the
percentage of subcontracted content as high as 75
percent and rising; this is up from about 50 per-
cent in the early 1960s.'4 With an increasingly
smaller percentage of DOD's procurement budget
actually subiject to prime-level competition, it
could be argued that the government should,
therefore, subject all subcontracts to competition,
as well. Therein lies a major impetus behind
DOD's burgeoning advocacy for competition
below the prime contract level.

. 1984 the Deputy Secretary of Defense in a
memorandum entitled, “Increasing Subcontract
Competition,” identified circumstances where sub-
contract competition should be of particular in-
terest, including instances where large quantities
of nigh priced components were being subcon-
tracted. The Congress began showing an interest
in subcontract competition in 1983 in the law
reauthorizing the Oftice ot Federal Procurement
Policy (OFPP;. In that legislation, they specifically
required the administrator ot the OFPP to, “con-
duct studies...on the extent of competition in the
award of subcontracts by federal prime contrac-
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tors including an evaluation of the data available
on subcontracts awarded....” This interest in data
is significant since any effort to expand subcon-
tract competition must start with a quantifiable
baseline from which to measure success. While
the government collected data on competitive ex-
penditures at the prime-level for many years, there
has not beern a reliable way to collect data on com-
petition at the subcontract level. In response to
congressional interest, DOD began capturing
some data on subcontract competition, an action
some predicted would be a precursor to actual ad-
vocacy for subcontract competition. This predic-
tion proved to be true.

The U.S. Navy is on the forefront in actively ad-
vocating competition at the subcontract level. It
charges buyers to analyze carefully a prime con-
tractor's make-or-buy decision to ensure they are
maintaining “competitive pressure on cost or
quality.” The Navy's Competition Handbook
says, "Subcontractor competitions...can have
dramatic cost savings,” and cites examples where
they have done so. The Air Force, Army, and
DLA are less aggressive in advocating subcontract
competition, but all seem to do so subtlely
through the CPSR process which evaluates and
approves purchasing systems based on that
system’s ability to ensure “adequate price com-
petition,” among others. High-level DOD officials
resisted attempts to mandate subcontract competi-
tion goals or have advocacy institutionalized
through legislation, but they do advccate com-
petiticn at the subcontract level on any prime con-
tract awarded without competition. In some in-
stances, this advocacy manifests itself through
language on a specific contract that provides
monetary incentives to the prime contractor based
on the extent to which he attains subtier competi-
tion. This approach is, by definition, very nar-
row in application since it must be applied on a
contract-by-contract basis.’®

The primary inhibitor to effective supplier part-
nering by defense contractors is DOD's advocacy
for free and open arms-length competition for sub-
contracts under defense contracts. While the
strength and form of this advocacy are somewhat
amorphous, they seem to be sufficiently clear to
signal defense contractors on the desires of DOD.
Since, for most, DOD is their dorninant customer,
they react to those desires, and use partnering only

N




on a limited basis, stopping short of entering into
sole-source arrangements.

SUGGESTED AREAS FOR IMPROVEMENT

Adopt a Policy of Neutrality Regarding
Subcontract Competition

Because competition connotes fairness and equity
in expenditure of government funds. it will likely
be the preferred method of government procure-
ment for years to come. The need for equity is
much less compelling at the subcontractor level,
however, and the degree of competition or coop-
eration with suppliers is a business decision. In
many or perhaps most cases, prudent business
judgment will warrant using some form of com-
petition: but, in others, the benefits of improved
quality or reduced total costs will call for a sole-
source, cooperative arrangement. The DCD
should not restrict its contractors from using the
best business practice; then, as always, hold them
strictly accountable for ultimate results.

Two opposing arguments typically arise. One is,
“DOD doesn’t advocate subcontract competition,
they just track it”; the other, “DOD only wants
subcontract competition in cases where they don't
have prime competition.” Both are tantamount
to advocating subcontract competition across-the-
board. Tracking conveys the perception that
DO wants it; the contractors react accordingly.
Requiring it on a single contract results in the con-
tractor adopting a single system to ensure com-
petition on all purchases (reference Finding 7).
Further, the move toward partnering, TQM, etc.,
requires a fundamental philosophical shift that
cannot readily be turned or and off on a contract-
by-contract basis.

Notwithstanding these arguments, it is clear that
DOD contractors when making business judg-
ments vis-a-vis relationships with suppliers, are
factoring in DOD's rea! or perceived desire for
subcontract competition. Accordingly, if DOD
wants the benetit of business judgments without
this bias, it should adopt and communicate a
policy of complete neutrality with regard to com-
petition at the subcontract level. The degree of
competition or cooperation with suppliers would
then, like other business judgments, be left to the
discretion of the prime contractor. Only by grant-
ing this flexibility car the defense industry be

expected to fully implement new ways of doing
business like TQM.
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SOME REGULATORY IMPLICATIONS

FINDING

DISCUSSION OF THE FINDING

Discussion of business management approaches
with several firms which conduct both military
and commercial business (i.e., General Electric,
United Technologies, GTE and Westinghouse
Electric) showed that generally, these companies
segregated their business units so commercial and
military business was not collocated or coman-
aged. In an advertisement, a Washington-based
law firm highlighted the reasons for such barriers
as follows:

—Minimizing the cost of necessary controls
—Managing certification requirements

—Localizing cost accounting standards
compliance

--Using exemptions from cost and pricing data
disclosure

~—Limiting access to company records
—Protecting rights in technical data

—Narrowing exposure to suspension and
debarment.

In addition, there is a strong preference to employ
one set of administrative procedures. If the firm
was producing a military item and a commercial
item on the same floor, they would adopt the
military approach to sourcing, inspection and
quality control for all items on the floor. For ex-
amples of this, look at the MSE/CTE, and GE
cases in the appendices. The cost of managing two
systems was deemed too expensive and confus-
ing to the work force. We also found that relax-
ing a standard for a specific DOD contract was
counterproductive because a firm would not want
to be penalized for using a commercial practice
on a subsequent military buy. Generally, if a com-
pany had other defense contracts, it weuld im-

Companies Adopt Uniform Administrative Systems.

pose the defense requirement on itself so it would
not lose certification of its process. This has a
significant policy implication because we may
consider that relaxing the requirements for a good
contractor will ailow cost savings to be applied
to the contract. This may not be the case where
a contractor has other government business which
will not be affected, or may wish to compete for
other business for which the waiver of the require-
ment may not be granted.

INHIBITORS

The discussion of the finding has, in itself, been
a discussion of the inhibitors. The regulatory
aspect of governmental purchasing is recognized
in industry as a fact of life in doing business with
the government. The problem highlighted in this
section is the difficulty in selectively applying
good ideas. In our research, we spoke with several
individuals from programs designated as Defense
Enterprise Programs (DEP) which, theoretically,
could be excluded from governing policy direc-
tives. Unfortunately, viewed from government
and industry, DEP designation made little dif-
ference in the management and operation of these
programs. Simply stated, trying to gain accep-
tance of the exempt status from the functional
staffs and organizations in DOD became more dif-
ficult than simply adhering to the policies and
regulations.

The need for uniformity in industry/government
dealings is based on sound principles. It was large-
ly responsible for the consolidation of procure-
ment regulations into the Federal Acquisition
Regulation. Uniformity on the other hand, does
make selective relaxation of requirements tneo-
retically feasible, but extremely difficult to imple-
ment in practice.



SUGGESTED AREAS FOR IMPROVEMENT
Use the Contractor’s Cost Accounting System

The original intent of the Cost Schedule and Con-
trol System (CSCS) was to use contractor-
provided data to monitor the performance under
the contract. In intent and design it is not
significantly different from the systems described
as in place to monitor commercial capital im-
provement or new product development pro-
grams. Unfortunately, the CSCS system has
become a source of contention between the
government and the contractor in its application.
Despite observations about the extra costs of
multiple control systems, it can be advantageous
to the contractor to maintain two cost account-
ing systems—one for internal management and
one as a CDRL requirement under the contract.

Comrnercial program managers find that the
CSCS system provides too much information.
They use a system providing summaries of cost
and schedule progress, timely (i.e., actual, vice
massaged data) and accessible on a daily basis.
Detailed backup information, available on an
query-response basis, is used to investigate prob-
iems highlighted in the summaries. The CSCS
reports, a data-deliverable rather than a real-time
management system, delay status reporting and
focus too much time on extreme details and for-
matting. Consider again the fire alarm conven-
tion introduced in Chapter 3. The CSCS system,
as currently employed, provides too much detail
about what happened weeks or months before but
has become useless in real-time management.

There are unique instances in which the govern-

ment and prime defense contractors are working
from the same status data base. They are excep-
tions to CSCS requirements and we believe they
provide a more effective system for joint
government-industry program management. A
successful example is highlighted in the MSE/GTE
case; a Defense Enterprise Program (Appendix G).

Policy or Reporting Requirement Deviation and
Waivers Should Be Granted Only for an Entire
Commercial Activity and Only for an Extended
Period

We investigated commercial and defense
businesses znd it became obvious that commer-
cial entities and the military departments could
use similar standards to advantage. Policies en-
couraging perception of uniqueness in defense
systems management are counterproductive,
especially if the different administrative systems
serve only the burgeoning DOD bureaucracy. As
discussed in the inhibitors section, each Defense
Enterprise Program (DED) prime contractor con-
tacted (i.e., General Dynamics and GTE) indi-
cated there is little difference in the requirements
under which they and other non-DEP defense pro-
grams operate. Commercial business leaders felt
it was “too expensive” to operate parallel systems
that must meet different policy or reporting
requirements.

We believe policy or reporting changes need to
be implemented company-wide and for an ex-
tended period if positive results can be expected.
The target company must be convinced the rules
will not be changed often so it can have confidence
to employ best business practices across-the-
voard.
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CONCLUSIONS AND
SUGGESTED IMPROVEMENTS

CONCLUSIONS

Our opportunity to research systems acquisition
and purchasing management has been unique; for
7 months, we assessed private industry’'s manage-
ment of systems programs and purchasing. The
field of study we chose is great. The allegorical
analogy is that of a 7-year old child given $10 to
spend at a toy store. In our case, there was so
much to investigate. Though time, our main
resource, seemed substantial at the start, it ran
out long before we could satisfy all our research
desires.

We approached this research to find good ideas
and techniques; not more problems; the Press,
GAO, and the Congress have done enough of
that. Instead, we sought to build on our ex-
perience in program offices, buying commands
and at Harvard Business School to improve the
defense acquisition process. Focusing on commer-
cial practices permitted detailed investigation of
various topics and scoped the potential for fur-
ther research in the field.

The scenario of major commercial new product
development and major capital plant/equipment
programs closely parallels the acquisition of ma-
ior defense systems. Such programs involve many
years; major expenses upon which the future of
the company depends; often new technology, and
comprehensive employment of people, equinment
and services into an integrated whole.

Building on our defense acquisition experience and
the Harvard “case study” method, we investigated
literature for bost b u.indss practicas as applicable
to systems program management. Then we
develioped cases based on program exampies
otfered by industry contacts. We found several
commercial management practices definitely

applicable to how we do business. These are:

Finding 1. Active involvement of top corporate
managers is essential to program success.

Finding 2. Commitment to program success
crosses organizational lines.

Finding 3. Schedule is first among cost, schedule
and performance.

Finding 4. Program managers are afforded
significant authority and resource control, and are
held personally accountable.

Finding 5. Price is but one element in the pur-
chase decision.

Finding 6. Companies are adopting more coop-
erative relationships with their suppliers.

Finding 7. Companies adopt uniform ad-
ministrative systems.

Each chapter oi the report supports these
individual findings from published sources, our
industry interviews and the case studies.

The findings are not unique; with some differences
in approach or emphasis, they parallel those of
the Packard Commission and other studies of
government acquisition. To underscore this com-
monality, reference was made to specific sections
of the Packard Commission report as the findings
developed.

Our contribution is not that we discovered
something new but, rather, we have assessed
inhibitors to easy implementation within the
defense acquisition environment and generated
some practical, implementable, policy-level sug-
gested improvements The suggested improve-
ments that follow have been provided to senior
Department of Defense and military departments’
acquisition leadership.



We do not believe defense acquisition is beset with
rampant fraud, waste and abuse. Rather, it is a
huge, bureaucratic system operating in an
environment of conflicting objectives and expec-
tations and, thus, uracceptably inefficient. Also,
we reject the naive perspective that all answers
can be found in private industry because problems
can also be found in many failed products. Look-
ing at how industry acquires capital and develops
new products, we focused on successful programs,
identified contributing management practices and
recommended adoption of these practices for use
in defense acquisition.

SUGGESTED IMPROVEMENTS

Establish at MS II (MS 111
for NDI programs) the
relative priorities of pro-

Improvement 1.

gram cost, scheduie and
performance in the
baselines.

—Give the PM/PEO

flexibility and authority to
make trade-offs within
baseline constraints.

—Ensure there is maneu-
ver room between stretch
goals and practical, mini-
mum requirements.

At MS I, the baselined schedule should be as
short as practically achievable via prudent
cost/performance trade-offs made during the pro-
gram planning process. Performance features
should be designated between minimum require-
ments and stretch goal-.. “Performance” means all
features directly influencing design, engineering,
production, operat’::n and support of the product
or system; thus, il includes such things as unit
cost, life-cycle cost, reliability and maintaina-
bility, as well as mission features (i.e., speed,
range, accuracy, etc.). Stretch objectives should
be incorporated if technology permits, or reserved
for evolutionary upgrade if technological availa-
bility threatens the schedule. The PM should have
authority to use and the best functional support
available, and his judgment, to assess relative
costs and benefits of performance trcdes and to
make timely trade-off decisions. A cost buffer of
10 percent should be made available to

PMs:PEQOs, without need to revisit the PPBS or

program baselining process, to maintain schedule
and solve technical problems.

Unless our program schedules can be shortened
and met consistently, we will continue to be
unable to generate real teamwork so essential to
program success. Top defense leaders, program
managers and functional specialists must operate
as teams, with confidence in each other attained
through demonstrated, on-the-job performance.
With long and still unrealistic program schedules,
few reach this level of shared confidence; thus,
teamwork suffers. Obviously, this aspect of im-
proving systems acquisition is heavily dependert
on the professionalism and experience needed on
the part of all team members; Improvements 5 and
6 are key to implementation of this one.
Subordinate PPBS funding
decisions to DAB or
SSARC approved program
baselines at MS Il and
beyond.

Improvement 2.

—Recognize approval at
MiS Il as a commitment for
the life cycle.

Commercial companies we researched had
business planning systems not unlike our plan-
ning, programming and budgeting system (PPBS)
in most functional aspects. They were, barring
major revenue problems, less constrained than
DOD in committing funds resources over the in-
vestment phases to new programs. The keys to
successful integraticn of business planning and
stable funding in commercial business enterprises
are: 1) realistic financial planning—using the
business planning process in a disciplined man-
ner to forecast revenues and expenses, thus capital
funding available; 2) selective approval of
program opportunities—ensuring all approved
programs were affordable based on business plan-
ning; and 3) completing approved programs on
schedule, thus supporting the program assump-
tions used in the business planning process.

Implementation of this improvement would
entail:

1) Phasing in Defense Enterprise Program-
like (IDEP) programs (maior and non-major) with
milestone-authorized siable funding

2} Subordination of future PPBS decision-



making to program baseline decisions at MS 11
and MS 1II (too often budgetary cuts are applied
“across the beard” as though no priorities exist).

Key to this implementation is disciplined
decision-making, based on realistic planning and
programming: and institutional follow-through,
based on commitment to, and communication of,
strategic priorities.

This Figure portrays the point that PPBS drives
funding available to programs prior to MS I, then
it is driven by MS Il and beyond program deci-
sions. Thus, Milestones 0,1 and 5 would be subor-
dinate to PPBS, while I’'PBS would be subordinate
to Milestone 2-4 decisions. The Figure also sup-
ports aspects of the next improvement to reduce
the number and level of program milestone
decisions.

Reduce the number and
level of program decision
milestones

—Only MS 1I need be a
DAB-level decision.

Improvement 3.

Large commercial programs had only one or two
go/no-go program decision milestones. Typical-
ly, the organization conceived of many
technological or market-driven opportunities
which were winnowed down by committee ac-
tion, advance business planning and feasibility
studies to a relative few. Based on strategic vi-
sion and resources available, top management and
the Board of Directors (BOD) approved selected
programs for development and implementation.
It substantial technological uncertainty existed,
a second milestone was required to ensure there
was sufficient likelihood of success before major
rescurces were committed. The initial committee
screening of program possibilities was done at low
levels within the organization as part of periodic
business planning; line acquisition management,
without staff or committee oversight, was then
fully empowered to execute the program. The
CEO, or CEO-surrogate, stayed informed and
assisted line management as necessary throughout
the life cycle of approved programs.

Implementation of this improvement within DOD

FIGURE iV-1. LINKING DEFENSE STRATEGY, PPBS, AND MAJOR
SYSTEMS ACQUISITION MANAGEMENT

Objective: Provide capable systems to our users, efficiently and on time.

Defense PPBS System Systems Milestone Review Process
Strategy
Planning |Programming | Budgeting} 0 1 2 3 4 5
* History * Users e Initiate /’\\I | 1 ' —l I
Systems
* International | « Adversaries PEO SAE DAE DAE/ PEO PEO
Trends ¢ Prioritize SAE
-Economic |+ Resources Systems
-Soclal ]
-Technical |+ migslons * Resource | l | '
-Political Estimations
* Strategic User /f / ] L | Jf
Posiltion Needs ;—T» / — ! 3 L 9%
» Woridwide Budget Impact
Expectations Technology Baseline 1-2 yre
Neeas 25 yrs
Strategic _| -
lssuas | 515 yrs




would entail limiting DAB oversight and decision
to MS I only, for DOD major programs (SSARC
Il enly for component programs); accordingly
reduce the preceding and succeeding milestones
one level; and delegating all other milestone deci-
sions to the PEO in coordination with the “user”
(surrogate user).

Improvement 4. Empower acquisition line
managers (i.e., PM, PEO,
SAE and DAE) to make
program decisions, within
approved program baseline
constraints, without in-
terference from furctional
staff advocates at higher
organization levels.

This improvement augments Improvement 1. In-
dustry PMs and their first-line general manage-
ment are empowered to execute their programs
without external interference as long as baseline
requirements are met.

Following program approval as discussed in !m-
provement 3, to enter full-scale development, the
PM and PEO would be empowered to use the best
expertise available to solve problems and perform
trade-offs as necessary to complete the program
within baseline constraints and without indepen-
dent oversight or direction from functional staff
managers. The Service Acquisition Executive
(SAE) or Defense Acquisition Executive (DAE)
should be kept informed of progress and prob-
lems, directly by the PM/PEO, on a quarterly
basis. The SAE or DAE would then be the link
to the Defense Resources Board (DRB) and the
Congress, should the program baseline need alter-
ing. Should “fact-of-life” strategic events occur,
such as a major force reduction, the DAE and
DAB should act to implement applicable changes
to the baselines of impacted programs.

Implementation of this improvement would en-
tail the decision-maker (SECDEF, Service
Secretary, or manager with delegated program ap-
proval authority depending on program scope),
at MS1I, committing to the program baseline with
all subordinate acquisition line managers, and en-
suring the baseline objectives were sufficiently
priorntized so that acquisition line managers (PM,
PEQO, SAE and DAE) have flexibility to solve
technical problems during execution. A real

budget buffer is essential to success of this
improvement.

In DOD, our large senior staffs perform many of
the roles associated with top management;
systems acquisition is an ancillary function for
senior defense leadership, providing logistics sup-
port to operational forces. We have evolved to
an acquisition system devoid of clear, CEO-like,
top managers. The DAE and SAE are staff
elements, both are without control over person-
nel resources (who work for the military chiefs),
and without full decision authority over all ac-
quisition functional directors within the Depart-
ment or Service, respectively. The result is tran-
sient leadership, temporary policy, and a huge
functional bureaucracy which manages by con-
tinuous committee consensus.

Improvement requires clarification and simplifica-
tion of who is in charge. We must establish who
(singular) has program decision authority over the
whole acquisition process, once a program is ap-
proved at MS II. The DODD 5000.1 needs revi-
sion to define, clearly and simply, who (singular)
can make program specific decisions involving
trade-offs, personnel assignments and priorities.

Improvement 5. Strengthen the professional
functional support to pro-
gram managers and reduce
the dependence on staff
functional oversight of pro-

gram execution.

—Change the focus of
functional staff managers
from involvement in pro-
grams to the professional
development of acquisition
specialists.

Successful commercial programs were rernarkable
in the degree of organization commitment to pro-
gram success noted. Our discussions with pro-
gram and functional managers showed strong,
mutual, shared goals and commitment to success.
This is due partly to recognition of the importance
of specific programs to achievement of the cor-
porate business strategy, and partly to the
availability of professional functional expertise in
direct support of program management. Though
virtually all companies were matrix organized,
with many functional specialists assigned to pro-



grams in a task organized fashion, all functionai
personnel assigned to support a program look on-
ly to the program manager for program direction
and decision-making. Program managers, in turn,
depended on the expertise and recommendations
of their assigned functional specialists.

The thrust of this improvement is to implement,
within DOD, a system whereby top functional
staffs are focused primarily on creating and
managing a system to educate, train and govern
careers of acquisition professionals. Such a system
would provide PMs and PEOs the power to make
essential personnel and program decisions and the
functional expertise to plan, organize and execute
programs right the first time. A collateral benefit
would be less exposure to the diffusion of respon-
sibility associated with committee decision-
making.

This approach to matrix management is used ef-
fectively in military combat units where the “head-
quarters commandant” (consider like a tunctional
organization manager) provides staff assets to unit
commanders. The commanders make mission
decisions and the staff members are not authorized
to disagree. In the acquisition arena, the PM/PEO
must act with the user as “advocate” for the
system up to MS Il. Following MS 1I, the "sell-
ing” aspect of advocacy can end while the
PM/PEO and user shift full attention to leader-
ship of problem prevention and solution. This can
work only if real program execution authority
rests solely with the I’M, PEO, SAE, DAE chain
of command.

Ensure matrixed, func-
tional, program support
personnel are dedicated to
programs through organi-
zational alignment and
incentives.

Improvement 6.

—To the maximum de-
gree possible, matrixed per-
sonnel should work full

time for, and be rated by,
the PM.

Program managers in successful commercial pro-
grams have the full, dedicated support of func-
tional specialists. The PM has hire-and-fire
authority and evaluates the performance of the
specialists assigned (dedicated and functional

matrix). This improvement is intended to augment
Improvement S by extending implementation to
the acquisition and materiel commands of the Ser-
vices where, in many cases, the functional acquisi-
tion specialists and PMs/PEOs have different
chains of command. The thrust of this improve-
ment is to provide PMs and PEQOs the functional
expertise they require, and deserve (dependent on
program priority) to plan and execute the program
right the first time. We must get away from the
climate in which senior military and civilian
leadership tolerates, even encourages, PMs to
compete with each other for adequate resources,
and accepts the divided loyalty engendered in our
special advocacy system. These senior leaders
should stop acting as “judges” of programs and
actively manage the acquisition system.

Our policy should be in the form of principles and
goals, not directives, due to the need to provide
flexibility to local commanders to optimize the use
of scarce personnel expertise. Adoption of this
approach should reverse the growing trend in
some commands tc place functional participants
(even those full- time on specific programs) under
the control and evaluation of the functional matrix
manager, thereby taking authority from the
PM/PEQO and diffusing responsibility for program
success.

Improvement 7. Develop an on-line contrac-
tor performance history file
which is available to the
contracting officer (source
selection official in systems

programs).

This improvement is directed at procurement of
non-system equipment and services which usually
do not rate a source-selection-evaluation process.
Some elements could, as well, be applied to ma-
jor system acquisition, for example, the excellent
initiative of the Air Force Systems Command's

Contractor Performance Assessment Report
(CPAR).

The first step in using quality information in mak-
ing source selections is to make it available to the
contracting officer. Implementation of this im-
provement should be phased. First, elements of
the file should be established and should include
indices for price, delivery and reported quality
problems.




Second, the ability to input and access the files
throughout DOD must be established. A partial
net will not be sufficient, since it will fail to pro-
vide the objective information needed to eventual-
ly make source selections.

Third, once the network is functioning, quality
ractors can be established to adjust bid prices to
reflect the cost of schedule or other problems. (In
systems programs, past performance, including
quality, would be evaluation factors indepen-
dently considered along with price. cost.)

There are several evolving approaches to im-
plementing aspects of such a svstem. We are
aware of efforts sponsored by the Defense
Logistics Agency and the military services to move
in this direction. These are limited in scope and
do not exploit the potential for more accurate
measurement. This is essential in the acceptance
ot such systems and thdir ability to withstand
administrative protest.

Improvement 8. Establish a variable specifi-
cation method of contract
source selection for non-

system procurement.

The current method of establishing a minimum
specification which, if satisfied, permits the selec-
tion to be made based on price, should be selec-
tively replaced by a method through which target
performance specifications are set. Variations
around this target will be evaluated using a
preestablished and published cost/performance
trade-of! formula. For example, life-cvcle cost
elements of performance- quality (i.e., reliability,
maintainability, etc.) could be quantifiably related
to adjustments to the price basis tor award. The
U.S. Army Communicaticns Command has been
doing this successtully for several years in their
non-developmental item (NDI) program to ac-
quire commercial electronic test equipment.

Such a method would prec!ude the need to “'gold
plate” specifications, and would alter the incen-
tive systems for contractors. It would provide
incentives for contractors who have better ways
of meeting requirements to be selected over con-
tractors who barely meet the specification, as writ-
ten, at the lowest cost.

Adopt, communicate, and
enforce a policy of com-
plete neutrality with regard
to subcontract competition,
including a cessation of
data gathering.

Improvement 9.

Because competition connotes fairness and equity
in the expenditure of government funds, it will
likely be the preferred method of government pro-
curement for future years. The need for equity
is much less compelling at the subcontractor level,
however, and the degree of competition or
cooperation with suppliers is a purely business
decision. In many or perhaps most cases, prudent
business judgment will warrant the use of some
form of competition; but, in others, the benefits
of improved quality, or reduced total costs will
will call for a sole-source cooperative arrange-
ment. The DOD should not restrict its contrac-
turs from using tie best business practice; then,
as always, hold them strictly accountable for
ultimate results. Only with this flexibility can the
defense industry be expected to fully implement
new ways of doing business like TQM.

Typically, two opposing arguments arise. One is,
“DOD doesn't advocate subcontract competition,
they just track it”; the other, “DOD only wants
subcontract competition in cases where they don't
have prime competition.” Both are tantamount
to advocating subcontract competition across-the-
board. Tracking conveys the perception that
DOD wants it; the contractors react accordingly.
Requiring it on a single contract results in the con-
tractor adopting a single system to ensure com-
petition on all purchases (reference Finding 7).

Use the contractor’s cost ac-
counting system and
climinate duplicate report-
ing methods.

Improvement 10.

The irtent of the Cost Schedule and Control
System (CUSCS) was to use contractor-provided
data to monitor the performance under the con-
tract. In intent and concept, it is not significant-
ly difterent from the systems described as in place
to monitor cornmercial capital improvement pro-
jects or new product introductions. Unfortu-
nately, the CSCS system has become a source of
contention between the government and the con
tractor in its application. It can be advantageous




to the contractor to maintain two cost-accounting
systems—one for its internal management and a
separate one as a CDRL requirement under the
contract so as to limit exposure to external review.

Taken from the perspective of the commercial
program manager, the CSCS system provides too
much information. What is truly needed is a
system which provides top-level overview of cost
and schedule progress and which is timely (i.e.,
actual, vice massaged data) and accessible on a
daily basis. The detailed backup should be avail-
able on an “as needed” (query response) basis to
investigate any problems highlighted in the top-
level document. Presently, the time delay in
reporting is too long, and too much time is spent
investigating particulars of the reporting system.

Waivers of policy and
reporting requirements

Improvement 11.

should be granted for an
entire commercial activity
for an extended period of
time, not on a contract-by-
contract basis.

Commercial entities need and employ consistent
standards for administering activities. Policies that
encourage a perception ot uniqueness in defense
procurement are often counterproductive because
commercial business administrative systems have
difficulty adapting to tnem. Each of the prime
Defense Enterprise Program contractors contacted
indicated they saw little difference in the
requirements under which they operate and that
of other programs. Similarly, in the commercial
environment, it is felt to be just “too expensive”
to operate parallel systems which must meet dif-
ferent policy or reporting requirements.

Policy or reporting changes need to be company-
wide and for an extended period if any positive
results can be expected.




APPENDIX A
UNITED TECHNOLOGIES CORPORATION CASE

PROJECT NAME:  PW4000 Engine
COMPANY:
DATE OF VISIT/INTERVIEWS:

PERSONS INTERVIEWED:

14 April 89

United Technologies Corporation, Pratt and Whitney

Mr. Jaines Bruner, Director, PW4000 Engine Programs, Pratt and Whitney
Mr. Roger Chericoni, Vice President, Group Product Integrity, Pratt and Whitney
Mr. James Ward, Manager Internal Audit United Technologies Corporation

DESCRIPTION OF SYSTEM

The PW4000 is a high thrust ( $0,000-£5,000
pound), fuel efficient, turbofan engine for use on
large wide-body commercial aircraft. The
PW/4000 was initially designed, developed, and
FAA certified to cover a broad spectrum of air-
craft applications. It was then adapted to, and
recertifted with, each aircraft type it powers. It
is u: ' to power the Airbus A300 and A310,
Boeiny 767 and 747 and MD 11 airliners. The
engine devclopment goals, compared with its
predecessor engine JTOD-7R4, were low fuel con-
sumption (7 peccent less), low maintenance costs
(25 percent less) and iow manufacturing cost (50
puicent less). The thrust goal of 00,000+ pour.ds
was ostablished s i result of forccasting etforts
in 1981 "o predict comrnerdial aircraft needs of
the 1990s (the JTOI> thrust was 56,000 #). The Junc
1986 FAA certitication deadline was established
to ensuce availability of a mature engine system
in time to meet airline company needs and air-
frame cevapany offerings mvojected for 1927. Pratt
and Whitary (P&W) personnel explained that it
tukes airframe companies about 3 years to develop
a new airliner but 4.5 years to develop g new
engiae, so they had 1o start before the aitliners
were des‘pned.

SCOPE OF PROJECT
Study Phase - 1981
BOD /.pproval: Fall 1982

FAA Certification (PW4000):
June 1986

2. Funding. Up to $1B were invested by Pratt and
Whitney to design, develop and certify the
PW4000 and its principle aircraft spplications. Of
this, approximately 60 percent was fcr ' sign,
development and certification of t sic
FW4000, with the remaining 40 percent ... ap-
plications and improvements.

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

1. Program/Project Management

a. The PM (termed Program Director at P&W)
was given “carte blanche to do things different
ly” if necessary to meet the program goals. This
was interpreted to include coordination with, and
solicitation of, suprliers; such as inducing them
to “buy in” to the future business opportunities
of a long-term strategic alliance; another “sacred
cow’ attacked in the PV*/4000 program was “in-
serivs design and developmen*” —that is. maxi-
mizing concurrent engineering, Kespoasibility and

1. Timeframe.



authority to circumvent “business as usual”
attitude and procedures was driven down to the
lowest level in the organization.

b. Dedicated project team of 1,200 persons,
including matrixed specialty support, as required.
The PM'’s office was staffed by 250 personnel who
perfoimed business management, design (120
mechanical designers), management of develop-
ment, management of manufacturing and analysis
and marketing. Logistics management was done
in the support matrix. Excluding the design effort,
the immediate PM office was moderate in size for
the project scope.

c. Mr. Bruner indicated that he and each subor-
dinate manager had direct input to the selecticn
of all directly reporting personnel. The PM had
significant personnel management power and
could rapidly direct increases and decreases in
manpower applied to functional efforts; the
matrix was there to respond to the immediate
reeds of the project using an “equal hurt”
philosophy. To ensure high-quality participants,
some start-up manpower allocation efforts iagged.

d. The total programmed funds were commit-
ted by top management at the beginning and total
control of the funding was provided to the PM
annually. The PM had flexibility to transfer
funding between elements of the program as
required, providing he stayed within annual
budget increments. He could move efiort between
years as long as total annual expenditures were
according to plan.

e. Pratt and Whitney Commercial Engine
Business manages about 8-9 engine projects at any
time; these are managed under Program Direc-
tors. The PW4000 is currently the largest, but
extensive management is applied to other cirrent
cnpines and some developmental pro A
larger thrust {than the PW4000) engine ap, . 4fs
to be in the conceptive stages. it was noted that
all projects were funded according to expected
needs; they used the term “smooth funding” to
distinguish from other techrigues which may
involve large annual budeet jumps or drops. The
PWA000 vwius approved and tunded by the United
Technologies Corporation (UTC) Board of Direc-
tor~. Smaller projects are approved at the same
level La' funded and managed by Dratt and
Whitniey

f. The Director, Mr. Bruner (referred to as the
PM throughout) reports through the VP,
Engineering, to the President of the Commercial
Engine Business Division, thence to the President
of Pratt and Whitney and finally to the Chair-
man ot UTC.

g. Mr. Bruner indicated that his career has been
principally in project management which includes
aircraft integration and customer support. Pro-
gram participants were free to pursue their own
carzer paths into and out of project maragement,

2. System Engineering Management.

a. Key to accomplishing most program goals
was the first 6 months in which detail planning
and desigr: was done by a team of decign and
manufacturing engineers. This team created a con-
tract between designers and manufacturing on
features and technology to be used in the product.
This contract essentially was a functional
specification to guide and constrain . | sign
engineers. Using the production so. « for
development hardware enhances learnin;; and
lowers initial product cost, but dors require
significant compromises in a volume driven
facility.

b. The PW4000 pushed the state-of-the-art in
several areas (e.g., compressor airfoil
aerodynamics). Most etforts involved backup
designs using more conventional te:t.nnlogical
approaches should difticulties be encountered.
Technicai problem-solving was done by the PM
in concert with his peer leaders from the applicable
technology are -.

r.. The PW40CC PM had total responsibility
and authonty for configuration control.

d. The te: plan was developed by the PM in
coordination with Directors (peers) of various
engincering clements of Pratt and Whitney. The
test program was directed by the PW4000 pro-
ject team, not an independent tester. The FAA cer-
titication testing was planned and conducted by
the project team; the FAA monitored tests of
choice; the project team wrote and submitted test
reports, The PM had aathority to schedule,
res« hedule and resequence tests as he felt necessary
to meet project goals.




RESULTS ACHIEVED

The PW4000 has already been a major success for
Pratt and Whitney. Certification was completed
on time. June 1986, within budget. Of the pro-
gram performance goals, thrust and maintenance
cost goals were met; fuel consumption is not quite
as desired primarily due to competitive pressures
requiring further improvements. Post certification
improvements have been identified and are be-
ing incerporated, The competition still lags in all

aircraft installations. Manufacturing costs are still
slightly higher than the goal termed a “stretch
goal.” Improvement efforts are underway to meet
or beat original goals. Sales of the PW4000 thru
1988 were in excess of $4B despite the primary
U.S. competition introduction of an enhancement
of a current engine design 21 months ahead of
P&W. It appears that P&W's strategic forecast
correctly targeted the timing of the market need
and necessary features for success.
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PREFACE

“Instead of concentrating on the things that are being done wrong and trying to fix them
with more laws, more regulations, more inspectors. DOD should concentrate on those things

that are done right and use them as models.”
{Parkard Commission Report, p. 42.)

This report represents the etforts ot the first group of military Research Fellows at the Defense Systems
Management College. The 11-month senior Service, college-level tellowship included 3 months at Harvard
Business School's Program for Management Development. Commercial practice was selected as the
research topic area to capitalize on: 1) the apparent interest in having the Department of Defense (DOD)
"do business like business™; 2) contacts and knowledge gained at Harvard: and 3) the strong, func-
tionally diverse DOD acquisition backgrounds of the authors.

This volume is the fuil zesearch report which includes the commercial case studies documented during
industry site visits and the Maobile Subscriber Equipment (MSE) U.S. Army acquisition case study.
A Summary Findings and Recommendations volume has been completed and provided te senior DOD
acquisition leaders.
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EXECUTIVE SUMMARY

INTRODUCTION

Using commercial business practices, or “doing
business like business,” is a recurring theme of the
defense reform debate. The 1972 Commission on
Government Procurement called for the “busi-
nesslike” operation of federal procurement. The
1984 Grace Commission sought to apply “private
sector management tenets’ across the entire
tederal government. More recently, the Packard
Commission and the 1986 Defense Science Board

(DSB) noted the potential advantages of adopting
commercial practices in the Department ot
Defense and, in broad terms, identified some ot
those practices.

Despite the potential advantages that ccmmercial
practices offer, however, DOD has yet to imple-
ment them on a widespread basis. The exhibit
below shows basic reasons for delay.

EXHIBIT 1.
INSTITUTIONAL IMPEDIMENTS TO
THE GOVERNMENT
USING COMMERCIAL PRACTICES

—Confusion over specifically what they are
—Sheer size of public sector
—Innerent ditferences between the public and

private sector

PRIVATE SECTCR

PUBLIC SECTOR

Single Constituency:
*Shareholders’’

Singular Focus:
“'Efficiency’’

Clear Measure
of Success:
“*Bottom Line’’

Mulitiple Constituencies:

'Stakehoiders’’
Mixed Focus:

“EHiciency’’ & "'Equity”

No Clear Measure
of Success.




Some say these differences between the publicand  I’rincipal methods of investigation were literature
private sectors are so profound that government  review and personal interviews. Using facilities
: can never "“do business like business.” Others,  afforded by the Defense Systems Management
i notably the Packard Commission and the DSB,  College (DSMC) and Harvard University, exten-
recognize these differences but teel DOD canstill  sive readings were conducted of topics under the
benefit from lessons of the commercial sector.  gerneral heading of good business practice. The
Believing this, we investigated commercial prac-  research model we developed as the framework
tices for opportunities to improve the acquisition  for our investigations is shown below.
process in DOD.

EXHIBIT 2. .
RESEARCH MODEL
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Target commercial practices were investigated for
clearly successful applications and techniques
which can be implemented within the authority
of the Secretary of Defense, and woula have high
payoff if established in policy, communicated, im-
plemented, and carried into general practice by
DOD and the Services. Our selected target prac-
tices are: 1) program stability (aspects other than
funding which remains largely in the domain of
the Congress), 2) quality sourcing, 3) supplier rela-
tionships, and 4) regulation. Our investigation
drew heavily on our interviews with industry
representatives of the firms identified in Figure 1.

FIGURE 1. RESEARCH CONTACTS
WITH INDUSTRY
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We developed seven commercial case studies com-
prising twelve successful, major, new product and
capital plant/equipment programs by commercial
business entities; the scope of these is shown in
Figure 2; the full case studies are provided in the

FIGURE 2. COMMERCIAL CASE
STUDIES DEVELOPED
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appendices. In addition, we developed a case
study lo document the experience of one of the
Defense Enterprise Programs, the Army’s Mobile
Subscriber Equipment, because it utilized substan-
tial commercial-like acquisition pra-tices.

Case studies were also extracted from the 1985
DSB Summer Study on Practical Functional Per-
formance Requirements. These provided addi-
tional opportunities to investigate commercial
programs of similar scope and are identified in
Figure 3.

FIGURE 3. 1985 DSB
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Funding was not identitied in cases by DSB.

In our findings, specific techriques for managing
successful major commercial programs are iden-
tified and attributed to these cases. These findings
and suggested improvements are related to the
target practices we investigated via Figure 4.

FIGURE 4. RELATIONSHIP OF
STUDY FOCUS TO FINDINGS
AND RECOMMENDATIONS

8TUOY FOCUS

FINDINGS

AECOMMENMDATIONS

- Peioritise among
C.8.F obje st M6 1

- Subordinale FPES o
baceline al Wb N

- Redute # and leve!
of decision Wbe

.

Top menagemeni
involvement

+ Organization
commiiment
Program sisdility - Empowsr PM/PEO/SAE
© Imorove soq'n prote’
cerser mgmi system
- Olve personad
« Bchadule Primacy contrel o PM/PED

-Prgvide on-line

* Lins scqulsition
agmt suthority

*» Belecticn besie ¥¢ pertoramence tile
quaity § price - Use weriabla apeds

Bupplier * Cooparetion ve - Blup subconiract
relgtionship compatition comeatition
sdvooucy
Vse Kr CaS
Aaguiation * Unilorm admin * Roply reporiing
systems gmis 0 compeny. 2

not o contrect




FINDINGS
There are no “gee-whiz”” answers!

We observed little in the commercial acquisition
environment new or different from what has
always been known as good management prac-
tice. Correspondingly, little has not been
associated with DOD policy, identified as a prob-
lem by the Department in the past, or is not be-
ing tried someplace in DOUD. Many good ideas
proposed by the Packard Commission and the
Defense Science Board must overcome tremen-
dous organizational inertia. As a direct result,
many good business practices, though employed
somewhere in DOD, are not used widely. The
Department is like a supertanker—superb at ac-
complishing its primary mission but sluggish in
changing course.

Finding 1. Active involvement of top corporate
managers is essential to program success,

Successful major systems programs in the com-
mercial acquisition environment are the product
of unequivocal top-management approval and
support. In projects reflecting the strategic em-
phasis of the company, there is clear linkage to
organization business strategy and direct involve-
ment of the Chief Executive Officer (CEO). In-
volvement deces not mean micromanagement, but
does mean awareness of the project’s currant
status, active questioning, and willingness to com-
mit organization resources to resolve problems.

Top management leads (e.g., promotes within)
selected programs by: 1) communicating the vi-
sion, 2) reviewing programs often, and 3) solv-
ing problems beycnd the control of lower-line
managers. Once a decision is made to enter
engineering development, the CEO commits to
seeing it through.

Finding 2. Commitment to program success
crosses organization lines,

In each company visited, there was a real
organization commitment to the success of ma-
jor programs. The commercial marketplace
severely penalizes companies which do not bring
new products on line once major resources have
been committed (typically, entry into full-scale
or detail engineering). The functional staffs,
operational and program managers, exhibited
shared goals and direction. Managers of func-

tional departments (e.g., vice presidents of
marketing, engineering, manufacturing) and staff
directoratcs were responsible for providing
resources (the right people and technology) and
assisting the program/project manager (PM) to
solve problems; they were riot involved with pro-
gram oversight and direction.

Finding 3. Program managers are afforded signifi-
cant authority and resource control, and are held
personaily accountable.

Program management authority was assigned to
a clearly-visible acquisition line manager whose
title may be program manager (PM), vice presi-
dent (VP) or general manager (GM), but this
authority was rot shared with functional mana-
gers. Acquisition line managers generally are “cap-
tains of their ships,” held responsible and account-
able for the success of the project but given the
authority to make timely decisions and control
critical resources (especially participating
personnel).

Successful commercial programs also depend on
focused decision-making up the line; PMs of ma-
ior systems have and use direct access to top
management to keep the CEQ, or surrogate, in-
formed and to resolve problems beyond the
capability of the PM. Senior functional officers
(e.g., VPs of marketing, engineering, manufac-
turing, etc.) are charged with providing support
to line management but not direction of lower-
line program management. They provide ex-
perienced, professional personnel to give the PM
every opportunity to get it done right the first
time.

Finding 4. Schedule is first among cost, schedule
and performance.

Without exception, we found that schedule was
the driving motivation, thus, the first priority in
the commercial acquisition environment, once a
program is approved for development and/or im-
plementation. This practice is primarily market
driven due to implications of late entry on long-
term market share and need to recover investment
and overhead costs quickly.

Performance features are the next priority. Suf-
ficient performance (mission capability, support-
ability, life-cycle costs and unit costs, etc.) is en-
sured. But, stretch goals were used, with con-
tingency developments to facilitate trade-offs




should the schedule be jeopardized or develop-
ment costs become excessive. Preplanned prod-
uct improvement, or evolutionary development,
was the standard approach to pick up desired
technology or features not available at planned
schedule cutoff points.

Funding is the business tool to achieve on-time
program compleiion. In all cases a 10 percent buf-
fer was provided to the PM or his tirst-line general
manager to use to stay on schedule and solve
unexpected technical problems.

Finding 5. Price is but one element in the purchase
decision.

QOwnership cost and dependable quality were
dominant variables in commercial buying deci-
sions. Purchase price would be traded off for
desirable teatures, uniformity and dependability
in required products. Firms tended to have a
strong technical (engineering) background in the
purchase department so they knew the market-
place and could understand requirements.

Companies prefer dealing with a few suppliers.
They o not abandon competition, but recognize
its limits. Practices like Just-in-Time (JIT) and
Material Requirements Planning (MRP) depend
on reliable deliveries of uniform quality from sup-
pliers. Quality is becoming a total company com-
mitment with access and input to data base in-
formation being made available to more organiza-
tions in the company. Firms are developing
systems to factor past performance into their
source-selection decisions and are communicating
these systems to their suppliers.

Finding 6. Companies are adopting couperative
relationships with their suppliers.

There is a trend for companies to adopt
cooperative relationchips with suppliers, away
from the traditional, competitive way of doing
business. This new relationship goes by many
names (partnering, strategic alliances, co-makers,
value-added partnerships, etc.), but the central
elements are common: long-term arrangements
with a small number of high-quality suppliers;
relationships characterized by mutual dependence
and open communications.

Every company we visited was using partnering
to some degree. Programs like Total Quality
Management (TQM) and Just-in-Time (JIT) fuel

FIGURE 5.
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the trend. Dr. W. Edwards Deming, of TQM
fame, says that best value can be realized only
through long-term, sole-source supplier relation-
ships. Similarly. JIT often drives companies
toward sole-source arrangements with suppliers.

Commercial companies do not use sole-source on
a whoiesale basis. Rather, they apply business
judgment to each situation, forming partnerships
with a few suppliers for most items, but reserv-
ing scle-source arrangements for items of par-
ticular importance. Department of Defense con-
tractors stop short of effective partnering with
suppliers, seemingly because they perceive DOD
desires full and open competition in
subcontracting.

Finding 7. Companies adopt uniform adminis-
trative systems,

We visited firms doing defense and commercial
business. Generally, these companies segregated
their business units so commercial and defense
business was not colocated or comanaged. In cases
where the firm was producing a defense item and
a commercial item on the same fivur, they
adopted the defense approach to sourcing, inspec-
tion and quality control for all items on the fioor.
The cost of managing two systems was deemed
too expensive and confusing to the work force.

We tound also that relaxing a standard for a given
contract was, in many ways, ineffective. General-
ly, if the company had other defense contracts,
it imposed the defense standard requirement on
itself so it would not lose certitication of its pro-
cess. This has a significant policy implication
because we may consider waiving certain require-
ments for a good contractor expecting cost sav-
ings to be applied to the contract. But, this may
not be the case if the contractor has other govern-




ment business which will not be affected or may
wish to compete for other business for which the
waiver or the requirement may not be granted.

IMPROVEMENTS, INHIBITORS AND
IMPLEMENTATION

QOur recommendations are similar to those ot
previous studies: therefore, it is reasonable to ask
why thev have not already been implemented. We
realize that overcoming irstitutional inertia is a
major impediment to successfu! application of
good ideas across a huge bureaucracy. In this sec-
tion, we acknowledge certain environmental con-
straints inhibiting ready adoption of our recom-
mendations and suggest some implementing steps
we feel can begin overcoming the inertia.

The Department recently underwent a major ac-
quisition reorganization in response to the
Packard Commission recommendations. There-
fore, we do not attempt to deal with organiza-
tion issues but, instead, concentrate on people and
process management issues. Nor, do we propose
any manpower adjustments. We do sense strongly
that most acquisitions professionals can be more
effecdve and the acquisition process more efticient
if these commercial management techniques are
institutionalized in DOD.

Table 1 identifies specif. improvements in ac-
quisition practice, principle environmental in-
hibitors and suggested implementing approaches.

TABLE 1

SUGGESTED
IMPROVEMENTS

1. Estabhish at MS 1T (MS {11
for NDI programs) the relative
priorities of program cost,
schedule and performance :n the

INHIBITORS

performance.
baselines.

— Give the PM-PEO Hexibility
and authority to make trade-ofts
within baseline constraints.

— Ensure there is maneuver
room between stretch gnals apd
practical minimum requirements.

contingency.

Institutional willingness tc
trade time for added funding or

Historical faifure to meet
schedule objectives promotes
cxcessive requirements.

Institutional aversion to
budgeting for risk and

IMPLEMENTATION

Revise DODD 5000.45
policy: principles.

Educate decision-makers and staff
advisors on costs of requiring
perfection and benefits of
practical trade-olfs.

Relates to Recommendations 2-6
below.

Program development and

production phases far exceed
tenure of decision-makers; thus,
decisions are reccnsidered by
later decision-makers.

2. Suburdinate PI'BS funding
decisions to approved program
baselines at MS |l and beyond.

— Recognize approval at MS 11
as commitment for life-cycle.

Institutional aversion to
reducing flexibility in future
budgets.

Lack of clear linkage between
essential programs and military
strategy objectives.

Tendency of senior military and
civilian leadership to act as
“judges” of programs instead of
maniagcrs of the system.

Revisz DODD 5000.1, para E.3.
and flow-down to other
directives/instructions.

Build up the number of DEP
programs with milestone
authorizations.




SUGGESTLD
IMPROYEMINTS

< Reduce the number and level
cf pragram decision unlesiones

—Only MS I nead be a DAB-

leve! deaision

4. Empower designated system
acgusition managers .., M,
I'EQ and SAL® to make program
dedisons witiyn approved
basdine corstraints without
interterence trom functional
statl advodates at higher
orgamzatnonsd levels

S Slrenyxtben the proi-.-a,\mna';
functional support to proyram
managers and reduce the
dependency on staff functional
ovuersight «f program execution.

—Change focus of functionai
stalt managers from involvement
in programs to professional
development of acquisition
specalists.

6 Ensure that matrixed.
functional, program support
personnel are dedicated to
programs through organizational
alignment and incentives.

-=To the maximum degree
possible, matrixed personnel
sheuld work full time and be
rated by the PM.

7. Develop an on-line
contractor performance history
file which 15 available to the
contracting officer.

TABLE 1 (CONTINUED)

INHIBITORS

institutional teadency to
overcontrol actions ot
subordinate lavers

Institutional tendency for
cont:nuous management by
committee.

Institutional tendency for
functional specialists to appeal
to staff advocates rather than
compromise 1 the best interest
ot program as a whule

Lack of suthcient functional
expertise in direct suppert of PN

and I'EOs

Institutional tendency ta
regulate and check vs make
long-term systemic
improvements.

Historical lack of institutional
motivators for functiona!
speuidiists Lo 1ematn al
operational levels uf
ofganization.

Myth that matrix management

ol programs can be effective on a
parl-ime, indirect consulting
basis.

Lack of institutional trust in
PM - PEQs to consider functional
input which may compromise
cost, schedule or mission
pertormance.

Institutional attitude that PMs
should compete against each other
for resources.

Information is not currently
collected or maintained in a
DOD-wide system accessible
to the contracting othicer.

System of evaluation must be
abjective and open to review.

Service and agency difference in
the appruach to performance
monitoring.

IMPLEMENTATION

Revise DODD 5000.1, para D.3.
and flow-down to other
directives instructicns

Relates to Recommendations 1, 3, 5-6.

Strengthen DODD 5000 52 to
include central career management
for all functional specialists.

Discontinue use ot DAB
acquisition committees and
Sirvice equivalents (¢ preparc

programs for MS decisions.

See Recommendations 1, 4-5.

Ensure PMs have rating and teward
control over assigned functional
speciaiists.

Make functional matrix managers
responsible for ongoing execution
of system introduced in
Recommendation 5.

Us.ng the DLA system as a base,
link ait DOD contracting vtficers
and major ACOs with a data
network.




SUGGLESTED
IMPROVEMENTS

# Estekish the vasiabie
specibication method of source

seiection

9 Adept. communicate and
entarce 4 pohicy of complete
neutrality with regard to
subcontract competition,
including a cessation of data
gathering.

10. Use the contractor's cost
accounting syatem and eliminate
any duplicate reporting methods.

11 Waivers of policy and
reporting requirements should be
granted for an entire commercial
activity for an extended period
of time. not on a contract-oy-
contract basis.

TABLE 1 (CONTINUED)

INHIBITORS

Complicates the source selection
process tor non-systems
Procurements.

Dependent on gaod speciiication
detinition with levels of
acceptability.

While no legal or regulatory
restriction it will be ditticult
to overcome institutional
emphasis on acquisition price.

Defense contractors react to
what they perceive to be DCOD's
desire tor full and open
competition in subcontracting.

This severely restricts eftective
partnening with suppliers and
inhibits tull application of TQM
and JIT implementation.

DOD's cost reporting system has

bocome paper bound.

The current 7SCS syster. an
provide inf rmation important
to managing a program.

The regulatory dilernma, companies
decry the cost of regulation

while exoloiting the advantage of
"knowing the system."

Waivers on individual contracts
are considered ways of bypassing
costly elements of standard
systems.

Difficulty of startup
implementation and determining
hew to react te peor performance
on a single contract.

Contractors performing on
multiple government contracts
adopt the standard.

IMPLEMENTATION

Select 25 developmental or
upgrade contracts as a pilot
test.

Adopt. communicate and 2nforce
the policy.

For all contracts which are not
Firm Fixed Pr ce, use the
contractors data system for Cost
schedule and control information.
This information should be the
same as that which is fed into
the company’s financial reports.

Disapprove any deviation or
waiver which is net company-wide.
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INTRODUCTION

Background

There is a longstanding public debate over how
the Department of Defense (DOD) acquires it's
weapons; a debate fueled by periodic “break-
downs” in DOD’s acquisition system. Recent,
highly-visible breakdowns have eroded public and
congressional confidence in DOD acquisition to,
perhaps. an all time low; and the defense reform
debate has increased in fervor and pitch.

One recurring theme of much of that debate is,
why can't DOD simply “do business like
business?”; in other words, why car t DOD adopt
commercial ways of doing business in buying?
Early thrusts ir this direction centered around
recommendations that DOD adopt the use of
commercial products whenever possible. Some
feel that if DOD would eliminate unnecessary
specifications, it could purchase readily-available,
off-the-shelf items, and by doing so, enjoy the
benefits of the commercial marketplace (com-
petitive pricing, the latest product development,
and rapid availability, to name just a few).
Arguments to this effect go back at least to the
1972 Cornmission ¢n Government Procurement
which acknowledged the merit of buying commer-
cial products in lieu of items manufactured to
federal specifications. That Commission called tor
a”...shift in the fundamental (DOD) philosophy
relative to commercial product procurement....”
Although the primary emphasis during this period
was on the use of commercial products, the 1972
Commission seemed to have comrercial ways of
doing business in mind as well when they stated,
“The system we advocate will enable the executive
branch to ensure thai procurement operations are
businesslike and or' rly and that goods and ser-
vices are acquired ctticiently ) The “busicsslike”
operations referred to here are the forerunners of
what later came to be known as “commercial
practices.”

It is important at this juncture to better define the
semantical difference between “commercial prod-
ucts” and “commercial praciices.” While the two
are closely related and often confused, they are
distinctly different. "Commercial products’ are
off -the-shelf items developed to comrercial stan-
dards for the commercial marketplace. “Commer-
cial practices” is a much broader term, meaning
the entire process by which commercial companies
conduct their business. In the latter case, the focus
on the business process rather than on acquiring
the end-product.2 While DOD's use of commer-

COMMERCIAL COMMERCIAL
PRODUCTS V. PRACTICES
Oft-tha-sheii items
| developed 1o Commercial ways

of going about the

commaercial standards
full range of

for commaercial

markets. buciness activities.
Emphasis on Emphasis on
PRODUCT | PROCESS

cial products has been the subject of multiple
studies since the 1972 Commission, the use of
commercial practices suffers from a dearth of
focused study. Accordingly, our research em-
rhasis here will be on the use of commercial prac-
.."es by the Department of Detense.

In the decade of the 1980s the defense reform
rhetoric has been building to a crescendo, with
recornmendations to “‘do business like business”
as an essential element of much of the debate. In
1981, then Deputy Secretary of Defense Frank C.
Carlucci introduced a comprehensive reforin
package known as the Acquisition Improvement
Program (although probably better known as the
Carlucci Initiatives). This program embodied a
number of reccommendations, many of which are




based on commercial business models, such as the
call tor more responsibility, authority, and
accountability tor DOD program managers.t In
1983 President Ronald Reagan was so interested
in the idea of running the government like a
brusiness that he asked industrialist, J. Peter Grace,
to lead a study of how to achieve that objective.
That study, known as the President’s Private Sec-
tor Survey on Cost Control  or the Grace
Commission, came ap with 2,478 specitic recom-
mendations that would yield projected savings of
$424.4B over 3 vears it implemented government-
wide inot just DODY. In their report the Com-
mission said these savings could be realized oy
applving “private sector management tenets”
across the broad spectram of the federal govern-
ment.s Sinvlarly, in 1980, the President’s Blue
Ribbon Commission on Detense Management (the
Packard Commission? strongly advocated the use
ob commeraal products, then went on to say,
“Even when commerdial products are not suitable
tor DCGD's purposes, it can still use commercial
buviry practices to real advantage.™ A 1986
Detenae Science Board that was chartered to focus
on the use of commercial products in DOD
stepped outside their charter to reach a similar
finding. They said, " .although the increased use
ol commerdial equipment tin DO s good, the
increased use of commerdial practices could be
cven better,

FIGURE I-1. “DOING BUSINESS
LIKE BUSINESS”

""Even when commaercial products are

Packard not puitable for DOD's purposes, it
Commission D can s'ill use commercial buying

1986 practicas to resl advantage.'’

Defense *...although the incressed use nf

Science commercizl equipment (in DOD) is
Board good. increased use of commercial
1966 practices could be even better.'’
Grace ...apply "‘private sector mansgement

Cemmission ) tenets’’ across the broad spectrum of
1984 " the fedaral goverr.ment.

Commission on , We seek to '‘enable the axecutive
Government r’> branch to ensure that DOD procure-
Proturement ment upearations are businessike.'’

1672

The Congress apparently shares the belief that
there is potential payoff in DOD’s expanded use
ot commercial practices, enthusiastically embrac-
ing the findings of the Packard Commission. More
recently, Dr. Robert B. Costello, while Under
Secretary of Delense for Acquisition, identified
commercial practices as an important element in
the far-reaching Total Quality Management
{TQM initiative for the Department. At this
point, it should be clear that there is a develop-
ing consensus favoring the use of commercial
practices as a solution for some of the seemingly
intractable problems tacing detense procurement.
Of course, this should not be viewed as a panacea.
but rather a sourze of good ideas for selective ap-
plication within DOD.

Iastitutional Impediments to Adopting
Commercial Practices

Given this developing consensus tor the use of
commercial practices in DOD, why doesn't DOD
simply adopt them and be done with itt Granted,
some laws and regulations would have to be
changed, but the lawmakers and regulators as par-
ties to the consensus should be willing to do so.
In reality, however, many of the impediments to
DOD’s adopting commercial practices are not
based in laws or regulations, but are rooted
deeper, in a more basic, institutional foundation.

Perhaps the most basic of these reasons is confu-
ston over exactly what commercial practices are.
At the macro level people seem to have a reason-

FIGURE 1-2. INSTITUTIONAL
IMPEDIMENTS TO THE
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ablc understanding of what is meant by “doing
business like business.” They tend to think of less
burcaucracy. taster. cheaper develonment cvcles,
more tlexibility in decision-making. and, finally,
greater accountability for results. But these fac-
tors are really benetits emanating trom the ideal-
ized cornmercial acquisition system, rather than
actual characteristics of such a system. What then
arc the specitic business practices used in the com-
merdial sector that vield these desirable charac-
teristics? We must have this level of specificity
beofore we can implement commercial practices in
1YOD. but it is here that the detinition ot these
practices is unclear. It is not surprising that this
lack of detinition has worked against DOD's
wholesale adoption of commercial practices.

Anotier tactor that mitigates against adoption of
coinmercial practices in DOD is the inherent dif-
terence between a public activity and a conuner-
cial ene. A commercial activity has essentially a
single constituency fthe stockholders), and a
singleness of purpose in pursuing their chosen
business endeavor in the most efficient, ettective
manner possible. They have the bottom line of
their protit and loss statement to objectively assess
their performance toward that goal.

A tyvpical government activity, on the other hand,
serves o multitude  of  constituencies  (the
stokcholders), many of whom have different,
otten contlicting, expectations of that activity. A
povernment activity does not enjov the clarity and
singularity of tocus customary tor a commercial
achivity. The tocus oi the government activity is
Likely to be ambiguous and rapidly changing, with
changes made for political reasons rather than
ctticency. Inoaddition, the service provided by
the activity mav be abstract. making measurement
of that service very difficult.” As such, an activ-
itv's success can not be measured easily by a single
guantitative parameter such as the commercial
firm's bottom line but, rather, by a general feel-
ing ot goadness.

Finally, commercial and government activities dit-
{er sipnibicantly in the tlexibility they have inex-

pending tunde. The commerdal  activity s

primarily concerned about the etticiency ol an
expenditure in furthering the objectives of that
activity. On the other hand, since o government
achivity deals with public tunds, there is a need

tor fairness or equity in their expenditure, as well
as the necd tor some level of efficiency. Most
Americans believe government funds should be
experded in a forthright, fair, and accountable
manner. They believe all citizens should have an
equal chance to compete for a portion of those
government expenditures. This longstanding prin-
ciple of equity was reaffirmed by the Congress
in 1984 with passage of the Competition in Con-
tracting Act (CICA) requiring “full and open com-
petition” in DOD procurement.® However,
equity is sometimes achieved only at the expense
of efficiency. The two concepts often conflict. Pro-
curement procedures that ersure equity may be
patently inetficient.” As Plato observed many
centuries ago, a democracy is an inherently inef-
ficient torm of government, primarily because it
is a government of compromise and consensus. 0
Consistent with that observation, in this country
we routinely trade off efticiency to ensure that
equity is preserved in government spending.i!
An example might be the mandate that a portion
of government business go to small business firms.
While arguments supporting this mandate are
compelling from a ¢quity standpoint, buying from
small business may not necessarily be the most
efficient way for the government to do business.
Another example might be the CICA requirement
that most government purchases be competitive,
since competition connotes the fairness and equity
the public expects. There are instances, though,
when a competitive purchase may not be the most
efficient, or even the most prudent way of doing
business. Again, the concept of equity overrides
what might be the best business practice.

This is not to imply that the public does not want
cthiciency in DOD vrocurement. Quite the con-
trary, Dr. F. Ronald Fox, speaking of the ’ackard
Commission’s 1986 survey of public attitudes,
said, "The commission’s survey made clear (that
the public teels) that inefficiency in DOD spend-
ing is a problem of major proportions.”? Many
would argue that at this point in the defense
reform debate, the public is demanding efficiency
in detense procurement. However, they have not
abandoned their desire tor equity in order to
achieve it

These institutional ditlerences between private
and public activities are indecd sigmhbicant; some




feel so significant that the government can simply
never do business like business.’® Others,
notably the Packard and Grace Commissions,
recognize the deep-seated ditferences, buit still
believe there are areas where the government can
borrow selected business practices trom the com-
miercial sector to great advantage.

Commercial Practices: A System Worthy of
Emulation?

Finally, it isinteresting and instructive to look at
the actual performance of the commercial sector
that the Department of Defense is being encour-
aged to emulate. In doing so it is important to
recognize the technical complexity of many DOD
acquisitions, with the typical program pushing the
state-ot-the-art in several technologies
simultaneocusly. The tindings of a study by The

Analytic Sciences Corporation and another by the
Rand Corporation suggest that given roughly
equivalent project complexity (a large facility
project tor example), the commercial sector does
no better than DOD in delivering a project within
budget.14.1

The Packard Commission said of these studies,
“"The good news. ..is that DOD is no worse than
other large bureaucratic organizations in manag-
ing major programs.” However, Packard then
identifies a number of specific commercial ven-
tures that were, in fact, “models cf excellence”
worthy of emulation.le

Notwithstanding this conflicting evidence, the
generai perception persists that the government
can benefit from adopting commercial ways of do-
ing business.
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Direction and Scope of Research Effort

It is with a sincere belief that selected commer-
cial practices can be of benefit to DOD, that we
embarked upon this course of research. Briefly
stated, our objectives were:

1) To define commercial practices

2} Toidentify practices which seem to be ap-
plicable to, and ofter high payoff in DOD

3) To explore fuliy how to implement those
selected practices.

Qur approach in pursuing these objectives was
partly driven by the nature and duration of the
Defense Systems Management College (DSMC)
research fellowship in which we participated.
Ezrly inthat fellowship we attended ar executive
education program at the Harvard Business
Schor ! (The Program for Management Develop-
meni). This education program provided aca-
demic exposure to the latest in theory and prac-
tice of managirg commercial companies. In
addition to significant classroom experience, we
were sequestered during the 12-weck program
with 135 ciassmates who were up-and-coming
middle managers frcm many of the world's most
prestigious companies. The combination of the
two forums proved to be a superb learning expe-

rience and opportunity to “kick off” our research;
we were able to effectively immerse ourselves in
the ways commercial companies do business.

Because our research objective is to import some
of these smart commercial ways of doing business
into DOD, we focused on commercial business
functions that were comparable to functions car-
ried out by DOD. Specifically, we focused on how
commercial companies develop new products, and
how they acquire major capital projects. We felt
these activities most closely parallel the acquisi-
tion of major military systems because:

—Such products and systems require large com-
mitment of corporate resources with extended
payback periods.

—They often incorporate new technology and
push the state-of-the-art.

—They require a comprehensive management
system to integrate the efforts of many people,
equipment and technologies.

Even with our focus constrained to new product
developments and capital projects, it became clear
that the universe of conunercial practices was ex-
pansive. To conceptualize this universe, we
developed a three-dimensional model as shown
in this exhibit:

FIGURE |4. RESEARCH MODEL
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We designated the axes ot the model as follows:
on the X axis, the traditional measures of project
success; on the Y axis, the tunctions or disciplines
of acquisition; and on the Z axis, "commercial
practices.” Our objective hcre is to show not only
the broad universe of commercial practices, but
to show their interdisciplinary and interdependent
nature. We will now briefly explore the variables
that make up each ot these axes.

The bottom line of any management practice is
the degree to which that practice contributes to
the success of the mission, and the success ot a
“project,” whetner commercial or defense, is
judged on three variables: cost, schedule, and per-
formance. Accordingly, we felt these success
criteria should be an integral part of the analysis
of any commercial practice. We include them in
our model to retlect this importance. The three
variables are so highly interrelated that the suc-
cess of a project is dependent not only on each
variable independently, but also on the eftect that
each exerts on Lhe cthers. Mathematically, this
relationship would appear:

Sl =1t(, Q)

SI = successtul implementation
S = Scheduie

P = Pertormance

C = Cost

The goal is optimization of the total equation
rather than its individual variable values. The
impediments to doing so lie in the complexity and
amorphous nature of the interrelationships, as
well as the difficulty of traditioral, functional
organizations to work across organizational lines.
While it is possible to optimize one (or even two)
component(s) of the equation, it is practically
impossible to optimize all three independently 7
The process of making effective trade-offs between
variables is, therefore, critical to the overall suc-
cessof any project. We found stark contrasts be-
tween how this process is treated in the defense
acquisition environment versus the commercial
world.

The second element of our model, depicted on the
Y axis, is the array of functional disciplines im-
plicit in acquisition. While many conventions
were possible, we adopted the approach used by
the Defense Systems Management College

(DSMC). They include seven discrete disciplines
under the umbrella of systems acquisilion
management; to wit: quality, systems engineer-
ing, production, contracting, logistics, program
and business/financial management. Each in-
teracts with the others, so that policy changes
designed to improve one area may impact
another perhaps adversely. Each function has
specific policy, doctrine, and culture, as well as
multiple levels of advocacy within the acquisition
hierarchy. Any analvsis of commercial practices
must, therefore, examine the impact across the en-
tire range of disciplines, although this research is
focused particularly on those of program manage-
ment, quality, contracting and financial
management.

The final axis of our model is the crux of this
research effort-—commercial practices. As a point
ot departure we used commercial practices iden-
tified by the Packard Comiuuission and the 1986
Defense Science Buatd (shown on the left side of
our research model). Qur real target, however,
was a level of specificity below those that the
Packard Conrunission and the DSB identiflied. We
sought to identify management techniques,
strategics, and practices used in the commercial
sector to develop major new products, or manage
capital plant/equipment projects.

Again, our ultimate objective is “lessons learned”
for DOD, so we constrained our focus to com-
mercial practices that: 1) seem to be consistently
successful, and 2) are different from those typi-
cally employed by DOD. We found many. Too
many, in fact, for this research effort of limited
duration and resources. Therefore, it became
necessary to concentrate our in-depth research on
a selected number of these practices. In choosing
from among the many "good ideas ' for additional
study we used the tollowing criteria:

1) Commercial practices that DOD could im-
plernent within it's existing authority

2) Practices that offered high payoff if im-
plemented in DOD

3) Practices that complemented the diverse
functional background and interests of members
of the research team.

This fecusing process is depicted in the model as
a funnel yielding an output of targets for further
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research. It isimportant to note that this research
ettert does not purport to be an all-inclusive study
of the commercial practices that might be applied
to DOD. Rather, it is an in-depth treatment of
several of those practices. The practices we chose
to develop otfer real advantage if adopted institu-
tionally by DOD, but there was clearly an ele-
ment of “randomness” in their selecticn. There are
many more commercial practices that are worthy
of turther research, and we hope that this report
will establish a framework for such research.

It is important also to note that we did not find
anv heretotore undiscovered, “gee whiz” panaceas
from among the range of commercial practices
that we examined. The term “commercial prac-
tice really means “smart business practice.” Most
are strongiy rooted in common sense. Many are
already in use sporadically throughout DOD
(reterence appendix G discussion of MSE for ex-
ample). In keeping with this perspective, recognize
that our findings and are not novel or “inspired”
but instead seek to report for widespread im-
plementation some good things we saw consis-
tently in successful commercial programs. We
firmly believe the commercial practices identitied
can and should be implemented by DOD.

Research Approach and Case Studies

Werelied on a literature search and our Harvard
experience during the early phase of cur research
to identify the range of commescial practices. We
assessed the various business practices in use in
the commercial sector against the background of
ourindividual acquisition experiences as Product
Manager, Contracting Officer, Financial Mana-
ger. Technical Manager, Logistics Manager and
Quality Manager in prior military assignments.
By doing so. we idertified several potentially high
pay-cff oppurtunities for in-depth research.

Once this tocusing process wac complete and we
had specific targets for study, interviewing became
our principle method of research. At that time we
embarked upon a course of face-to- tace, inten-
sive, nonstandardized interviews with personnel
at various management levels in a broad range
of concerns.'® These concerns ranged from com-
panies with purely commercial business, to com-
panies engaged in a significant amount of defense
business, and tinally to DOD program offices.
Thus, we were able to compare and contrast man-

agement practices being used to accomplish like
functions. The organizations that were the sub-
jects of our interviews are shown in Figure 1.
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Based on the tirst round of interviews, several op-
portunities for program specific case studies
developed. These are annotated on the exhibit.

FIGURE 1-6. COMMERCIAL
CASE STUDIES DEVELOPED
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We tound the case study method for further data
gathering most appropriate in order to investigate
not only what commercial management practices
were employed, but why, how, and how well.
Further, in examining specific cases we could
determine the interdependencies of the practices
within each program. All case studies were
developed without any preconceived bias as to
which practices or techniques to include for assess-
ment. The scope of cach case study program is
summarized below; the full zase study narratives
are in appendices. The cases cover a range of pro-
gram sizes and types that we feel are comparable
to defense system programs (all the commercial
cases (1-7) were financed privatelyi.

1. PWi1000 is a high thrust, fuel efficient, turbofan
engine for large. wide bud, coimamercial aircraft
developed by United Technolegies Pratt and
Whitney Commercial Engine Business. Cost $1B
tapproximatelyr: 54 months from concept to
deployment.

-

2. The Hewlett Packard (HP) Computer Business
Organization's new product development
management process was studied and documented
in lieu of a specific case study. We discussed a ma-
jor program, the “"Spectrum” which was the total
HD 3000-series computer hardware and software
architecture development program conducted
from 1980-1985 and funded at approaching
$500M. Spectrum was not managed via the phase
review process. Also, we discussed a major new
surtace mount technology facility program, now
in process, in the HI' Microwave and Com-
munications Instrument Group. This latter pro-
gram provides a state-of-the-art development and
production facility. 1t is scheduled to last 3 years
and will cost several hundred million dollars. It
too, does not use the phase review process, which
apprars most applicable to product-line enhance-
ment and customer-unique application projects.

3. The Dow Chemical Company’s Michigan Divi-
sion’s new capital plantequipment management
process was studied and documented in lieu of a

fic case siudy. The Michigan Division has
tour ur five major capita! programs underway at
any puint in time to build production facilities
(e.g.. aspirin plant, plastics plant, etc.). The
typical program js on an 18-month schedule, from
approval for preliminary engineering to produc-

spect

10

tion start-up and costs from several tens to several
hundreds of millions of dollars.

4. Six separate capital plant. equipment projects
were documented in the Tektronix case study.
Design and implementation of the following
plants is included: Integrated Circuit (IC) develop-
ment and production facility (cost $53.4M; 21
months to completion in 1981); Gallium Arsenide
(GaAs) IC development and produciion plant,
designed into the IC facility (cost $1.7M; 14
months to completion in 1985); Automated
Warehouse (cost $23M; 18 months to completion
in 1979); Cathode Ray Tube (CRT) production
plant; Hybrid Circuit production plant; and Cir-
cuit Board preduction plant. The latter three
plants cost between $20-50M each and were com-
pleied by the mid-1980s.

5. The “Factory of the Future” was designed and
built by General Electric Aircraft Engines. It is a
fully automated machining facility for process-
ing li.e., turning, milling and drilling) rotating
components of high perforrnance jet engines. The
project required 3 ycars from concepl to initial
production start-up and cost $52M.

6. The Advanced Digital Network (ADN) is a
new digital line service customer providing full
duplex, point-to-point or multi-point service with
customer selectable data rates from 1.2 to 64
Kbps. It was implerented in 27 months from
completion of concept development to deploy-
ment in 1989. Program costs are not releasable.

7. The Fluorescence-Activated Cell Sorter
(FACStar), an automated system, identifies blood
and tissue cells in a flow stream, scparates them,
and collects them for further analysis. It is the lead
new product of Becton Dickinson Immuno-
cytometry Systems (BDIS). The development pro-
gram required 18 months and more than 31M. [t
was completed in 1985,

8. Mobile Subscriber Equipment (MSE) is a major
U.S. Army program to acquire a complete tac-
tical telcphone, mobile-phone and facsimile
system for the entire field Army at Corps-and-
beiow levels. The system is provided by GTE
Government Systems Division. It is a $4.3B NDI
program requiring 10 years for system integration,
testing, production and deployment. The MSE
was selected for case analysis as a non-commercial
program to deiermine what commercial practices




were employed and how they fared. The Army
Communications Electronics Command had been
directed to employ commercial management prac-
tices in the acquisition of MSE.

The 1985 DSB Summer Study developed the
following five major new commercial product case
studies; we considered their findings along with
the cases developed above:

A. The EES-4 telephone switch developed by
AT&T; 2 years from requirement to start of
development; 8 years to deployment

B. The 767 aircraft developed by Boeing: long
conceptual development period; 4 vyears to
develop and deploy

C. Cemmunications satellite developed by 5BS;
14 months from requirement to start of develop-
ment, 34 months to deploy

D. Svstem 360 computer family developed by
IBM; 12 months from requirement to start of
development; 3 years to deploy.

E. The FAA National Air Traffic Cenirol
System developed by MITRE; schedule not

Y 1y

The “"guts” of our research effort is contained in
Sections 1] and Il of this report. There, we pre-
sent the findings of our research and make sug-
gestions vis-a-vis implementing certain commer-
cial practices in DOD. Section 11 is dedicated to
the treatment of issues affecting program stabili-
ty, Section lll covers individual topics in acquis-
ing, quality systems, establishing buyer:seller rela-
tionships. and implementing certain regulatory
issues.

Ve recognize that our approach and methodology
to this research may not be vonsidered “rigorous”
from a purely academic standpoint. We do feel,
however, that we garnered sufticient evidence,
albait primarily anccdotal, to wirongly support our
findings and suggested improvements, particularly
when considered in the context of the broad
acquisition experience of the authors. We believe
DO can, infadt. learn a great deal from the com-
mercial sector, and this report provides a blueprint
tor doing s0.
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MEASURES OF SUCCESS

A iundamental commercial practice in successful
major new product development and capital
systems project implementation is program stabili-
tv. The 1986 Packard Commission report
highlights stability as one of:

“six underlying teatures that typified the
most successful commercial programs”and
that “defense acquisition typically differs
from the commercial model in almost every
respect . .(but that several) successful DOD
pregrams have incorporated some or all cf
these management features to a greater or
lesser extent.'!
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In this section, program stability is described; suc-
cessful commeercial business management ap-
proaches to stabilizing programs are identified;
Department of Defense (DOD) policies and in-
hibitors impacting program stability and actual
practice are discussed; and specitic improvements
are proposed for application via DOD acquisition
policy changes. The motivatien is to institu-
tionalize the use of those good business practices
which enhance program stability in the DOD ac-
quisition system.

Program stability features ripple across all of the
traditional functions associated with systems ac-




quisiticn. The obvious focus of this section is on
program, project inanagement functions, but our
treatment of program stability must, and will,
cross functional boundaries (i.e., engineering,
logistics, and financial management) to deal
etfectively with the necessary complexity of
system programs. The criteria for measuring suc-
cess in systems acquisition—cost, schedule and
performance—as impacted by stabilizing manage-
ment techniques are the central treatment of
Chapter 2.

The research model, introduced in Section I, is
recast at the beginning of this section to highlight
the commercial practice, program stability. We
develop in Chapters 1-4 the principal management
techniques impacting the stability of systems pro-
grams, major and non-major, which we observed
employed in highlv successful major commercial
systerns programs.

A Working Description

The key attributes of program stability are
steadiness of purpose, a firmly established plan
and a supportive system.? For a program to have
stability it rnust have a goal of sufficient per-
manence that it outhives the time it takes to im-
plement the plan. The rrogram plan links the pur-
pose to the resources {time, people, funds and
technology) needed. It organizes these resources
and defines the process for achieving consensus
and approval to implement. It then guides the ex-
ecution phase and provides for the integration of
effort. The plan should be realistic and provide
flexibility to adapt to unforeseen problems or
modest changes in purpose and resource availa-
bility. In a bureaucracy, such as DOD, the ap-
proved plan should be a product of systematic
consensus and a clear decision rather than the
resuit of continual incremental decisions.

What's Wrong?

Figure 11-1 dramatizes the issue, it represents the
current imbalance of forces impacting program
stability. This situation is the result of decades of
piccemeal regulatory efforts to ensure against
recurrence of perceived (incduding some very real)
past transgressions. It shows DOD and Service
functional organizations and staffs attempting to
ensure against ineffective and excessively costly
detense systems.
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FIGURE 11-1. ACHIEVING
PROGRAM BALANCE
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The misfortune here is that defense acquisition
professionals are all on the same team but often
act counterproductively and very inefficiently in
both a micro and macro sense. Program Manager
(PM) perception is that DOD and Service func-
tional organizations and staffs are ofter the prob-
lem rather than team members in achis ving pro-
gram success. These organizations and staffs often
operate as though PMs should not be trusted. In
Section I, we menticn that cost and schedule con-
trols on major defense programs are no worse
than on other public or private programs. We all
recognize that cost, schedule and performance
accomplishment in defense systems acquisition is
not what it should be. Especially in times of
decreasing budgets and increasing operations and
maintenance needs, DOD must do better it it is
to continue essential force modernization.

From the PM's perspective. the essence of the
problem is instability. There are an incrdinate
number of often conflicting requirements and
demands, coupled with a basic lack of authority
(anywhere) to tailor them into a cohesive plan.
And no one seems to remain in charge long
cnough to see the plan through. It is the singula
intent of this section to identify and promote
adoption of good business practices which can
begir. to bring our acquisition forces into construc -
tive balance.




Commercial Practices Enhancing Program
Stability —-What Are They?

Our research used literature search and interviews
ol praciitioners of commercial practice in major
new product development and capilal systems
development projects. There is a wealth of
literature in existence desciibing good and bad
business imanagement practices; in general, this
material was useful to overview applicable
philosophy. but not particularly informative in
establishing how to implement the concepts. The
best seurces tor implementation technigues were
those whiv b used the case study method based on
real exampies or those which documented real
time issues and their reselution.

We anticipated researching only  commerdial
capital plant cquipment programs due (o their
functional similarity to defense veapons programs
e,y eize, tunding, technology, purpose, com-
plexity, cte.i but tound that major new product-
line programs were handled similariv. We decid-
ed to use evidence from buth types of programs,
On the surtace, ane might initially question the
apphcability ot new product development techni-
ques since commeccial businesses tend to execute
these programs internally versus contracting-out
to a prime contractor--the typical detense svsiem
approach. We also found that ali of the commer-
cial capitai programs we saw were irternaily
managed and integrated, using contractorsy tor
component subsystems and supphies. We leave to
vou, the reader, the tinal call as to applicability
under these drcumstances, bat expect you will
recognize that the management echniques
discussed here are ne more than good manage-
ment methods applicable to any large, complex
program within 2 large burcaucratic organization.

Based directly on this rescarch, we tound that the
zood busiress practices contributing most to pro-
pram stability are: (1) top management involve-
ment, £25 on-time completion, and (3) the authori-
ty and accountability of acquisition line manage-
ment. We also found the commerdial technigues
tor implementing these practices; these are out-
linedin Figure 1-2. Lach is developed in Chapters
1-3 along witk DOD environmental innibitors.

FIGURE !1-2. COMMERCIAL
TECHNIGUES FOR ENHANCING
PROGRAM STABILITY

1. Role of Top Managasment
(Chapter 1)

e Vision and Selectivity
* Active Invoivement
e Supporiive System

2. Cost, Schedule, Performance
Prioritized (Chapter 2)

» Meet Schedule
o Sufticient Performance
* Flexible Funding

3. Authority, Accountability,
Resource Control and
agponsibifity tc Line

Management (Chapter 3)

e Enable Line Managers
¢ Focus Responsibility
 Experienced People

Chapter 4 assesses several congressional and DOD
pohcies which impact across program stability,
and provides some sugpested implementing steps
for institutionalizing these technigues into the
defense acquisition system.

Fndnotes

1. President’s Blue Ribbon Commission on
Detense Management. A Quest for Excellence
Final Report to the President, June 1986, pp.
40-51.

2. These derive directly trom detinitions of “pro-
pram’ and “stability,” Webster's New Collegiate
Lictionary.




THE ROLE OF TOP MANAGERS

FINDINGS

a. Activeinvolvement of top corporate managers is essentiai to program success.

h. The commitment to program success crosses organizational lines.

DISCUSSION OF THE FINDINGS
1986 FPackard Commission: At the outset
a commwerdial program, ¢ program
rmanager enters into a fundamental agree-
rrene or vontract” with his CEC on specitics
ot performance, schedule, and cost. Se long
as & program manager lives by this contract,
his CEQ provides strong management sup-
port throughout the life of the program. This
pives the program manager maximnum incen-
make realistic estimates, and max-
imum supportin achieving them. In turn,
a CEQ does not authorize full-scale develop-
ment for a program until his board of direc-
tors is sohidly behind it, prepared to fund the
program tully and let the CEO run it within
the agreed-to runding,™

ot

tives, by
(TR AR

We tound that successful major systems prrograms
(.¢., new product line, new capital plant:equip-
ment) within the commercial acquisition environ-
ment are the product of unequivocal top manage-
ment approval and support. In the programs
which reflect the strategic emphasiz of the
company, there was clear linkage to organiza-
tional business strategy and direct involvement
ot the Chiet Lxecutive Officer. Involvement did
nol mean micromanagement, but .n awareness
ot the program’s currint status, active question-
ing. and a willingness to commit organizational
resotrees to resolve probleps,

Strategic Vision and Selectivity

Best business practice is to develop project plans
tor new products, and any necessary new pro-
ceosty, fram top management's strategic vision of
what customers want and when it must be there
to heat the competition. Top management of suc-
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cesstul businesses identity customers needs/vsants
and what they are willing to pay. they are also
very aware of what the competition is doing and
likely to do.? These two factors allow top
management te determine when they must bring
in a new product or new capability to cover costs
and make acceptable protfits before the competi-
tion catches up. For example, Nissan's highly suc-
cessful implementation of their truck and auto
plant in Smyrna, Tenn., was, in part, zattributed
to senior management’s focus on a single, simple
goal: “To build the highest quality truck sold in
North America.”?

Figure 1-1 diagrams the relationship of top
management to several key elements of program
management. Basically, it shows the top manager
is actively involved with strategic planning and
decision making as it applies to major programs;
it also shows top management commits to secing
programs through. Top managers are personally
involved in making early trade-offs to get to a
nractical program baseline; and they select the
PM. Not all projucts, conceived and proven fea-
sible in the bottom-up process most organizations
use to identify new opportunities, will directly
support such vision; those that do are seized upon
and made to work.

Active Involvement

Qur assessment of top management’s rele in the
case studies (Figure 1-2) is that the predominant
role is active involvement: either they lead, ac-
tively champion the important projects; or they
enable, ensure the systern functions whereby the
whole o.ganization actively supports, approved
programs.




FIGURE i-1. ROLL OF TOP MANAGEMENT
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FIGURE I-2. COMMERCIAL CASE STUDIES

Case# 1 2 3 4 5 6 7
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» Strategic Programs Had 1 Go/No-Go Decision




Although procedural methods of establishing pro-
gram approval were not specifically investigated,
we did rote that such decisions were often based
on intuitive judgmenrt as opposed to detailed cost
and benefit analyses. Top management actively
participates in managing these selected programs
to ensure focus, focus of program objectives and
focus of organization etfort.

A senior HP executive stated that the most damag-
ing new product problem is failure to bring in a
new system once development has begun.?
Major projects in all seven commercial case studies
were limited to tiwwo or fewer “go.'no-go " deci-
sions; typicaily, the first is a decision to create
a design and a mini-business case; the second is
approval to enter full-scale development and im-
plementation. For example, UTC committed $1B
on a new jel engine deveiopment (the PW4000!
based on market research and a decision to be
ready with a new proven product when the
market needed it. There was no further need to
reconsider the commitment as the work was be-
ing done.®* Quinn went ou to say that top
management should establish a “few critical
points” for intervention (i.e., it cannot be a con-
tinuous necessity) and not depend solely on
elaborate planning and control systems. The
number of intervention points varies, but is
characterized by an acceptance of “chaos and
replication in early investigations...(but at the)
later stages, these managers have learned to main-
tain flexibility and to avoid the tyranny of paper
plans.”¢ We tound that early conceptual plan-
ning is very decentralized to promote oppor-
tunitics for good idcas to bubble up; whereas pro-
yrammatic decisions following the approval for
developmentrimplementation were delegated to
acquisition line management.” Smaller projects,
such as product-hfe extensions or customer-unique
appliques were more rigidly controlled by a for-
mal, centrai decision process. Since these smaller
projects were not central to the thesis of this
rescarch, we did not pursue this area in most case
study eftorts.

Supportive System.

Figgure 1-2 also shows that i six out of seven cases
a line manager had authority to make program
dedisions following BOI) program approval. Ap-
proved programs were, therefore, no longer sub-
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ject to program oversight by committee unless the
approved baseline was expected to be breached.
The environment was set for speedy and effec-
tive execution. In each of the companies visited
there was a real organizational commitment to the
success of approved programs. New product line
developrment and capital acquisition programs are
strategic cornmitments reflecting the company's
future direction and emphasis. Such program go-
ahead decisions are clearly communicated to all
participants in the corporation. Along with vision
and active involvement in creating and pursuing
strategically essential projects, top management
must establish the environment for success. This
includes sialler projects which would fragment
top management attention to oversee directly.
Delegation of top management decision authori-
ty and resource control is the technique they use
to provide smaller projects the same opportunity
for success as major programs. Division presidents
are the final decision authority on less-than-major
programs once approved for development/imple-
mentation (e.g., BDIS case 7).

As stated earlier, the commercial marketplace
severeiy penalizes companies which do not bring
new products on line once the decision has been
made to commit major resources (typically, en-
try into full-scale or detail engineering). The func-
tional staffs, operational and program managers
spoke of shared goals and direction. Functional
organizations recognized that they were account-
able to higher management for support of those
programs. Managers of functional departments
(e.g., VPs of marketing, engineering and manufac-
turing) were responsible for providing resources
(the right people and technology) and assisting the
PM in solving problems. They were not involved
with program oversight and direction. Correspon-
dingly, the program manager considered it to be
in his best interest to accommodate the recom-
mendations of departments such as engineering
and manufacturing because they bring the best
technical knowledge and experience to bear on in-
dividual program objectives.

For example, Sony teels top management must
manage the value system and atmaosphere not the
details of all projects; nor should their staffs.
Depending on the scale of projects, PMs should
report as closely as possible to the management
level making the critical decisions concerning the




project.® However, no “best management struc-
ture” evolves out of the literature. It is situational;
various alternative approaches are needed
depending on the projects, the market area and
the people involved.

As a result of his investigation of decision-making
in large conglomerates, Richard J. Marshuetz
points out that these organizations must separate
decisions supporting daily operations from those
determining the future of the business (the same
people who manage daily operations are not
necessarily the right people to manage essential
change). To do that the program management
process must be simple and efficient. (Note, the
process musl be efficient, not necessarily the pro-
jects; we'll take that up later.) Typically, “business
as usual”’ applies to daily operations but not
management of essential cnange; that is the arena
for line management.® There are sufficient layers
of line management in DOD that a hierarchy of
projects can be implemented, within resources,
if line management takes appropriate actions.

A system that spreads program oversight and
decision-making authority broadly, especially via
large powerful slaffs and functionally segregated
organizations, but that fails to hold them account-
able for program success, is counterproductive.
Successful commercial companies recognize that
staffs are necessary to manage ongoing business
matters, but line management must assume the
risks of change. In Chapter 3, the authority, ac-
countability and oversight factors of stability will
be treated in detail. They are mentioned here to
establish the dependency on the environment set
by top management.

DOD PRACTICE AND INHIBITORS

In DOD, it appears that our large senior staffs
perform many of the roles associated witn top
management in the commercial world. There ap-
pear to be major distortions between the role of
top management in competitive, commercial in-
dustries and DOD. In the former, the critical pro-
grams are recognized and made to work; in the

FIGURE !-3. DOD ACQUISITION MANAGEMENT ORGANIZATION
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latter, it is often not clear which ot the programs
are critical. McDonough and Spital found three
principle reasons for new project failures-~
appearance that success or failure really doesn't
matter to top management: slips are ignored; and
there is no reaction from top management to
status reports. o

Historically, in the Services, systems acquisition
has been an ancillary function of logistics support
to the operation forces. As such, top Service
management focused on other things; but, of
course, had to approve major resource com-
mitments. This beginning appears to have evolved
to a defense management system devoid of clear,
CEOQO:-like, top management. Figure 1-3 depicts
DOD’s organizational structure for acquisition.
The DAE is on the OSD staff; the SAE is on the
Service staft, both are without control over the
personnel resources who work for the military

Chiet.

The implementation of the PEO—the SAE rela-
tionship was very different in cach Service; i.e.,
the Army PEO does not control personnel
resources and, the Navy and Air Force PEOs have
two ditterent bosses.

The point here is that it is not clear who should
have and communicate his vision as applies to ac-
quisition priorities; this inhibitor contributes to
those covered in Chapters 2 and 3. Senior, ap-
pointed managers in DOD and the Services are
often transients who may never have the time to
develop clear visionary strategy objectives which
link to acquisition programs. One result is that
the bureancracy, the uniformed military and civil
staffs. function in the absence of a clear relation
to top management. These staffs and functional
organizations have grown great institutional
power which contributes to the Chapter 3 in-
hibitors. A second important result is that senior
leaders and staffs manage via committee consen-
sus, versus personally-attributable senior decision-
making. Thic has bred a practice whereby in-
dividual decision-making is often ignored or
watered down due to the continuous need to build
and maintain consensus with the many heads of
the bureaucracy, and comrmittee consensus is rare-
ly timely, especially when it must handle many
diverse and complex projects on a continuing
basis.

A typical, Services, commodity-oriented, buying
command is responsible for support of current
operations of fielded systems plus the design-
through-implementation of new systems pro-
grams. (The Air Force is a inajor exception in this
respect.) On one hand, we should expect feedback
from current systems operating and support ex-
perience would be helpful in new systems. On the
other hand, functional organizations (e.g.,
maintenance or supply-support directorates; must
prioritize and standardize procedures for etfec-
tiveness and efficiency. They tend to institutional-
ly impose many rigidly interpreted, standard deci-
sion systers optimized for dealing with support
of fielded systems, This latter tendency flies in the
face ot effective innovation on systems in
development.

SUGGESTED IMPLEMENTATION FOR DOD

Improvement in this fundamental area boils down
to establishing who is in charge. Though layers
of organization are a major complicating factor,
the solution here is more one of delegation than
rearganization. The practical authority of the
DAE, in particular, is crucial. The DODD 5000.1
and 5134.1 musl clearly provide the relationship
of the DAE to the top DOD decision-making
authority and DODD 4245.1 must similarly treat
the SAE and the top Service decision-making
authority. If these positions, DAE and SAE, are
to be decision-makers, so state; if they are to be
staff advisors to the Secretary, so state; but don't
then confuse the direction with other names (e.g.,
Procurement Executive). This inhibitor is pro-
bably the toughest to fix, for many rcasons, but
it must be fixed if major improvement is intended.
Suggested improvements in the following chapters
do not depend on this one, but will be much
enhanced if this problem is corrected. There are
sufficient layers of line management in DOD that
a hierarchy of projects by priority/resources can
be implemented if a clear chain of authority for
them is established frora the top.

The 1986 Packard Commission cuncludes:

"He (the PM) should be fully commiitted to
abide by the program’s specified baseline
and, so long as he does so, the Defense and
Service Acquisition Executives should sup-

23




port his program and permit him to manage
it. This arrangement would provide much-
needed program stability."
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ON-TIME COMPLETION

FINDING

DISCUSSION OF THE FINDING

The 1985 DSB Summer Study on Practical Funec-
tional Performunce Requirements found that in
S successtul, major commercial new product
development programs ditfered from the typical
defense program, of which 26 were analyzed, as
toliows:

* Financial and market considerations made
schedule top priority

* Pertormance requirements are trtaded to hold
scnedule; block upgrades, P31 for
requireinenls

new

* Tendency toward proven technology as
schedule is paramount

»

Quick reaction to mandatory changes.

Of the primary criteria for success in major com-
mercial capital investment or pew product
development projects, we found on-time comple-
tion to be the first priority. If the first entrant in
a product field is considered to be a good value,
it will sell. Product price and performance are the
next most important criteria since the competi-
tiont must bring in its competing products later
at a better overall perceived value in order to take
away market share from the leader,

Meet the Schedule

Withonu! exception. schedule was the driving
motivation, in the commerdial acquisition en-
vironmen!, once a program was approved for
development and/ or implementation. This is not
to imply performance or cost are ignored but,
rather, they are considered principle variaoles
which may be adjusted, following baseline ap-
proval, in order to meet the scheduled introduc-
tion. This practice is primarily market driven due
to the implications of late entry on long term
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Schedule is first among cost/schedule and performance.

market share and the need to recover investment
and overhead costs quickly. Seven out of seven
first-hand commercial case interviews (Figure 2-1)
syslemalically established a “must” schedule and
traded cost and/or performance features to meet
it.

FIGURE 2-1. COMMERCIAL CASE
STUDIES COST VS. SCHEDULE
VS. PERFORMANCE

Case s 1 2 3 4 -] [} 7
Prior- Sked Sked  Sked 8ked Sked Skad Shked
ity

Push  Yes Yes No Yes No No No
Tech

Per! Yas Yo (]} Yes Yes Yeos Yes
Trades

Risk 10% 10% 10% 10% 10% 10% 10%
Butter

Program stability both enhances and is enhanced
by a priority to on-time compietion. First, a stable
program can be executed more quickly than one
which is continually changing or subiect to change
in an unforeseen way. Second, a project com-
pleted quickly is naturally subject to forces of
change for the minimum time possible. Figure 2-2,
borrowed from Norm Augustine’s recent book
Augustine’s Laws shows that the absolute length
of the program development schedule beyond its
approval point is directly proportional to the
likelihood of cancellation (left graph); and any at-
tempt to change schedule (a.celerate or stretch

“
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out) will alwawvs lead to increased costs tor the
same capability.

The Final Report of the Defense Science Board,
19085 Summer Study, alsc concluded, “Schedule
is paramount {in successful commercial pro-
prams’, and resources—in terms of money and
people—are planned to solve problems in an ef-
fort to hold schedule ' Two examples, previ-
ously introduced are:

—The PW4000. a $1B jet engine project, depen-
dent first on completing development and FAA
certification within 54 months of approval.?

—~Nissen’s Smyrna truck and auto plant, a
$600M ctfort, required to be in full rate produc-
tion within 42 months of groundbreaking.?

Inindustry, schedule is measured in months, not
vears. This related observation is signiticant in
terms of tenure of program managers and senior

decision makers. It is a “chicken and egg” pro-
blem. A short schedule tacilitates maintaining
tenure of management. Continuity in manage-
ment reinforces rapid decision-making and thus.
short schedules. If, as in DOD, system acquisi-
tion schedules are too long and management
tenures are too short it becomes more and more
difficult to acheive real program successes unless
the reinforcing negatives (i.e., long schedules and
short tenures) are broken.

Sufficient Performance

Performance features were next in priority. Suc-
cessful non- DOD industry develops and proves-
out new technologies and then introduces them
into new products. Sufficient performance in
terms of mission capability, supportability, life-
cycle costs and unit costs, etc., was required. But
stretch goals were also used, along with con-
tingency development to facilitate trade-of-
should the schedule be jeopardized or develop-
ment costs become excessive. Typically, top com-
mercial management recognized that not all
technical goals could be achieved and delegated
to program management, or first level peneral
management, authority to make required trade-
offs. The M had authority to use the best
technical support available in the company to
assess relative costs and benefits of performance
trades and to make timely trade-off decisions.
Functional department chiefs supported prograrm
managers on performance trade decisions and in
solving technical problems in a cooperative man-
ner. Their motivation was frequently enhanced
by pay incentives associated with program
SUCCesSs.

It takes industry about 10-12 years to bring new
technology into the market, so technology pro-
grams are usually separated from new product
development. Preplanned product improvernent
and evolutionary development were the standard
approaches to pick up desired technology or
features not available at planned schedule cutoff
points. The focus on new products is to get them
into the market tast. This is done by applying
available and proven tecrhnology. In this way,
commercial industry takes low cost chances on
small, new technology projects but few technical
chances on new products or production capability
which are too expensivi ¢ experiment on.



Pianning tor successtul new products involves
avording early detail since the design nrocess is
iterative and many decisions should be flexible so
as to advantageously consider trade-offs as it
evolves. Qur first hand interviews with commer-
cial firms established that seven of seven began
development and implementation with flexible
desipns: seven of the seven indicated that they
were prepared to, and did, trade off technical per-
forimatice requirements for overriding schedule or
cost reasons.

Flexible Funding

The commerdial companies we researched had
business planning systems not unlike our 'PBS
in most tunctional aspects. They were, barring
ma;or revenue problems, less constrained than
DOD in committing tunds over the tull program
investment phase. The kevs to successful integra-
tion of business planning and stable funding in
commuercial business enterprises are: 1) realistic
firanciai planning —using the business planning
process 1 a <hisciplined manner to accurately
torecast revenues and expenses, thus capital fun-
diny available: 21 selective advancement of pro-
pram opportunities to BOD approved status -
ensuring that ali approved programs were aftor-
dable based on business planning: and 3 com-
pleting approved prosgrams on schedule, thus sup-
porting the program assumptions used in the
business planning, process.

Costterds o be tire Badtor variable in the cost-
schedules performene e criteria for measurement
o project successin cormmercial industries. That
mean cos! is unmanaged: rather,
budpeting is done to evprected cost and fleaibility

does nal
v pically provided to acguisition line manage-
ment to proceed as long as costs are within 10 per-
cent of the approved budger. Robert No Anthony
andd Dovid W Youny when describing manage-
ment Conlrols in non-pratit organizations, iden-
titicd two subactivities-—accounting and pertor-
mance. They attribute best accounting practice
to include establichiment ot “yeidedines” and not
o focus on detailed resource bicakdown ey,
trave] versus salaries versus materials versus cone
racts, ety Best practice mvolves nandgcement
wdhority and wccountability to mect project goals
and flexibility to chanye pians, it needed. They
aiso wtated line managetnent must have control

over funds alloration and expenditure (versus
funds contro! by functional management).4 In
six of seven out of our first hand cases, acguisi-
tion line management had direct funds control (if
the PM didn't have funds control, his line manager
did). This evidence reinforces the concept that
fast, timely projects arc predictable in terms of
funding needs, and de more for effective cost con
tainment than a priority focus on cost.

Of the twelve individual programs documented
in the seven commercial case studies we
documented, only two had overruns bevond i0
percent of the original estimated cost. The
evidence strongly supports the conclusion that
mecting schedule reduces risks of cost overruns
by limiting expenditures for direct and overhead
development costs.

DOD PRACTICE AND INHIBITORS

Of the fundamental criteria of project success,
DOD, on the other hand. eftectively prioritizes
performance (overstated mission and  ad-
ministrative requirements and overly detailed
specitications? and acquisition cost { or price) over
trade time for added funding or pertorrmance. Get-
ting the "most bang tor the buck” is not necessarily
Lad; but, it can be and is counterproductivef per-
formance is optimized independent of cost and
schedule objectives, Qur historic tailure to meet
schedule objediives also promotes excessive re-
quirements. Users must wail extremely long
periods before their needs are satisiied; the tur-
ther out requirements rnust be projected, the more
technologically nmpractical they will be. 1f, in
Practice, systemn pertormance requirements are ex-
cessive they drive costs unnecessarily high and
stretch out schedules.”

1 ypical DOD programs take 10-15 vears to com-
pirte development, production and initial deploy-
ment. This is about twice as long as it takes to
see fundamental changes in defense strategy goals
with unique types and guantities of forces required
to suppart it: and more than three times longer
than line managers have to commit to executing
approved programe. We must do sornething to
turn this around or forego necessary force moder-
nization in a constrained resource environment.

Itis gencerally understood that DDOD's systems are
more complex than commerdial, Thus, they tend




to suffer lower mean time between failure (MTBE)
and availability, larger O&M costs and are pro-
duced in smaller quantities. The higher complex-
ity and smaller quantities are sometimes
unavoidable; but unnecessary complexity together
with less mature production techniques {(due to
smaller quantities! may impact availability and
O&M costs too much. Despite the obvious intent
of functional departments and staffs at all levels
of DOD to protect and “help” program managers
deal with the complexity of new systems, thev ac-
tually complicate the process and confuse PMs
Figure 2-3).

FIGURE 2-3. MANAGEMENT
VIA DETAIL POLICY, PROCEDURE
AND REGULATION
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INTENT IMPACT

The impact of innumerable functional directives
and regulations (many of which are countermand-
ing of cach other) is to dump more requirements
on the programs in the form of excessive single
interest "-ilities” which drive the total performance
envelop, thus the time and cost to implement.

The job of trading-off counterproductive elements
of performance is exiremely difficull for most
DOD PMs. The typical DOD PM is a colonel or
Navy captain; whereas the “-ilities” functional
specialists have, and use, their senior executives
(who are usually generals, admirals and SESs! to
support them. Thus, performance trades are forc-
ed up into "Flag Officer” channels or are not ac-
complished. We should not become slaves to
unrealistic schedules; but we will pertorm better
it we have an achievable schedule obiective which
is not compromised by infiexible, burcaucratic
procedures.
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We have an institutional aversion to budgeting
for risk and contingency. Though the Congress
has acted to permit a 15 percent cost growth in
development on Defense Enterprise Programs (5
percent in production), as part of its milestone
authorization process, the PPBS decision process
doesn’t provide such flexibility. Typically, any
risk buffer is pulled out and committed elsewhere.
Thus, when needed, it requires contributions from
other “bill- payers,” which ripple down through
programs. Perhaps more important is our aver-
sion to committing funds more than 1 year into
the future, thus, limiting flexibility to change
priorities annually. This latter destablizing effect
is well documented and is above DOD's authori-
ty to direct change.

SUGGESTED IMPLEMENTATION FOK DOD

The DOD can simplify procedures and tacilitate
success in executing essential programs. We can
simplify all programs, major and non-major, via
disciplinred, program specific decision-making
(1.e., establishing priorities among prcgrams and
internal program objectives) from the top-down.
The milestone decision process must establish the
essential cost, schedule and performance criteria
for the program. Best commercial practice sug-
gests that: 1) performance should be treated with
minimum detail, not reems of standard “-ilities”
references; 2) a realistic schedule should be
established; 3) with funding guaranteed for the
duration of at least the development phase; and
4) the funding commitment should provide a buf-
fer to the program manager to give him some flex-
ibility to perform trade-offs and optimize the total
equation.

Figure 2-4 porirays several interrelated features
of what could be our PPBS and acquisition
management systems. The diagram is adapted
from one seen at HP's Computer Business
Organization. We need to link decisions made in
the acquisition management process to constrain
tuture decisions in the PPBS process. To be fully
consistent with successful commercial businesses,
approva, occurs at what effectively is our MS 11
for developmental programs (MS Il for NDI pro-
grams). The diagram shows PPBS driving funding
availability up to MS 11, then being driven by ac-
quisition program decisions at MS 1l and beyond.
Implementation of this improvement would en-




tail phasing in Defense Enterprise-like Programs
at all levels tmajor and non-major) with milestone-
authorized stable funding for clearly essential pro-
grams. Key to this implementation is disciplined
decision-making based on realistic planning and
programming, and institutional follow-through
based on commitment to and cocmmunication ot
strategic priorities.

Practical baselining of new systems requires a pro-
fessional, disciplined organization and process.
The suggested improvements of this chapter and
Chapters 1 and 3 are so interdependent, a fuller
treatment is provided in Chapter 4.
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PROGRAM AUTHORITY,

ACCOUNTABILITY AND

FINDING P’rogram managers are afforded

are held personally accountable.

DISCUSSION OF THE FINDING
1986 Packard Commission: “We must give
acquisition personnel more authority to do
their jobs. We must make it possible for peo-
ple to do the right thing the first time and
allow them to use their common sense.”"!

1986 DSB Summer Study: "The commercial
program manager has very great authority
and responsibility . His review levels are very
few—2 or 3 at most.”?

We found that program stability in successful
commercia! projects is fundamentally dependent
on clear delegation of program responsibility.
authority. accountability and resource control.
Accountability. as used here, includes line
management’'s accountability and the accounta-
bility of all program participants (e.g., functional
specialists, functional management and senior
staffs) for program success. Resource control is
turther narrowed to mean control of participants;
funding stability is not a central focus of this study
due to the reality in 120D that funding is not go-
ing to be independently stabilized without
statutory changes: materials are not a central
focus tor DOD acquisition programs because most
of that is provided by the prime contractor in-
volved. The other primary resources, time and
technology, we've addressed in preceding
paragraphs.

Enable Line Managers

Program management authority in commercial
systems programs is assigned to a clearly visible

acquisition line manager whose title may be pro-
gram ‘project manager (M), vice president (VP),
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RESOURCE CONTROL

significant authority and resource control, and

or general manager (GM). Program authority was
not shared with functional managers. Acquisition
line managers generally are “captains of their
ships” held responsible and accountable for the
success of the project but given the authority to:
1) make timely decisions and, 2) control critical
resources {especially participating personnel). This
tinding is intrinsically tied into the tindings in
Chapter 1. Our first-hand interviews (see Figure
3-1) established no consensus on (1) absolute
authority to the project manager (PM), (2) who
has absolute control of program resources nor,
(3) showing clearly the “best” project management
organizational approach. The best commercial
practices in this area of authority and accounta-
bility go deeper.

FIGURE 3-1. COMMERCIAL CASE
STUDIES AUTHORITY AND
RESOURCE CONTROL

Caser 1 2 3 4 [ 6 7 ,

PMO Ded. Matrix8 Mix Matrixd Mix Mix  Matrix ;
Deg. Mix .

Type PM  PC or PM PC or PM PC- PC.

PM: PM PM
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«PC na control; PC+ some cantrol. PM full control

Best commercial practice is to place authority and
resource control in the hands of acquisition line
managers; then, they are fully accountable for




program success. Career success of the PM in the
company is linked to his project, but bad news
is not punished. Problems discovered as the pro-
ject progresses, if reported quickly and accurate-
ly, do nut reflect poorly on the manager. Hiding
problems, even if the project is deemed a success,
would result in separation from the company. At
Tektronix, for example, there was a S0 percent
overrun in a critical, major capital project which
was not reported by program management to cor-
porate management; responsible line managers
were replaced, but the company philosophy and
system of total project authority and resource con-
trol to acquisition line management was not
changed. The real issue was not the overrun; it
was the matter of line management failing to
report a cost problem, thus surprising top
management when it was too late to consider
aiternatives.' This example applies as well to the
environment {Chapter 1) for program success; the
rules were rot changed just because someone
disobeyved the old rule.

Jerry L. Chapin, in comparing major program
management at John Deere, HP and Beeing with
DOD, attributes small central staffs and line
management authority and accountability as best
busiress practices.? In a recent example, McDon-
nell Douglas Aircraft Company was reorganized
to remedy a burgeoning $26B backlog in orders
to “end the fingerpointing and frustration caused
oy lack of authority and accountability.” The
solution included eliminaticn of all five senior vice
presidents and provided each aircraft program
with departments for engineering, finance and
procurement. The latter change was made to
avoid delays in ordering parts, hiring people and
getting other necessary support.® The lesson herc
is to enable line acquisition managers.

Focus Responsibility

Successtul commerdal programs ere also depen-
dent on focused dedision-making up the line; PMs
of major systems have and use direct access to
top management to keep the CEC, or surrogate
(for example COO., a VI’ ¢r GM), up-to-date and
to resolve problems beyond the capability cf the
M. Staff review of the program prior to PPM ac-
cess to the CEO s unusual since it would frag-
ment line managiement’s responsibility and slow

down dedision making. Senior functional ofticers

(e.g., VPs of marketing, engineering, manufac-
turing, etc.) are charged with providing support
to line management but not direction of lower-
line program management. The primary support
they provide is experienced, professional person-
nel to give ihe "M every opportunity to get it done
right the first time.

Quinn observed that bureaucrats require many
approvals in the "name of efficiency.” Successful,
competitive, commercial businesses know that
such “etficiencies’” are not affordable in a com-
petitive marketplace. Some inefficiencies are
directly attributable to the way a specific program
is run but the concern here is the inefficiency
systematically imposed on all programs by a large
bureaucracy if it is not held accountable for pro-
ject success; nor is it accountable for the overhead
costs it embodies.®

In another recent example, Goodrich announced
the elimination of many vice presidential positions
and staff; the new CEQO observed that “The com-
pany had VPs of every function imaginable” when
he joineu the company. He systematically went
about eliminating most of the people in “approv-
ing” types of jobs. He recalled that when he had
been a division general manager he had to obtain
corporate approval for $25,000-plus purchases.’

As seen in Figure 3-1, matrix management or a
mix of some dedicated project staff with matrix
support is normal. The way industry provides the
professional work force to the PM is to focus the
responsibility of matrix functional managers and
make them accountable tor program success. The
result is they provide responsive support or must
answer to top management directly. Companies
visited seemed not to require frequent top
management intervention to solve people prob-
lems because everyone understood the vision and
top management’s commitment to successful pro-
jects. As well, these functional departments are
given no project cversight role; they are a resource
provider. Their only means of contributing to pro-
ject success is to be responsive to acquisition line
management, not by finding fault.

During our interview with the PW4000 Program
Director, he was asked about the role of senior
functional management; specifically, what reports
were required of him to assure them of proper ex-
ecution in their functiondal area? His answer was




in line with that of other companies visited but
stili surprisingly concise; 1t was: "1 don't; they
assure me!”® Successful commercial companies
typically minimize project reporting requirements
to trose essential to keeping upper [ine manage-
ment intormed. The companies we visited did not
formally involve functional management in the
post-approval program review and decision
process.

Experienced People

1986 Packard Commission: “Generally,
commercial program management staffs are
much smaller than in typical defense pro-
grams, but personnel are hand-selected by
the program manager and are of very high
quality  Program staff spend their time
managing the program. not selling it or
defending it.”

“They involve, above all, trust in people.
They involve the belief that people in an
organization want to do a good job, and
they will, if given the opportunity...'?

A koy prerequisite for decentralized management
control is an experienced professionul acquisition
work force. Successful businesses appear to
employ such a work force on projects which are
determined necessary to the future of the business.
Project manager selection criteria varied across
the companies visited. But there was a strong
lendency to appoint a technically oriented PM for
the early * sell” phase leading to project go-ahead
decision and then replace him with a strong
“organization” (business or production) oriented
M to implement and initiate operations.

Commercial businesses fe.g., GE, DP&W,
Tektronix, HP and Nissan) also focus much at-
tention to prequalifying and selecting the right
people into support positions on project dedicated
staffs or trom matrix departments. They also in-
tentionally kept the skill categories few, prefer-
ring generalists who can appreciate the project
goals over the narrow disciplines traditionally
available from functiona! depariments. Mr.
Quinn also observed (during several years via
many industry case studies, including Sony, [BM,
AT&T, Intel, HP, 3M and Honda) that a clear
Jong term vision by top management will attract
quality people, fecus creativity and channel ac-
tion to the high payoff opportunities. v
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The best available people are recruited tor the pro-
gram support positions and they are accountable
to only the M. Their best efforts are orchestrated
by the PM and compromise among competing in-
terests is handled at that level, not by the cor-
porate functional staff. Senior level (corporate
staff) expertise is invited by the PM, not the sup-
porting functional specialists. it help is needed.

Though virtually all companies were matrix
organized, with many tunctional specialists
assigned to programs in a task organized fashion,
all functional personnel assigned to support a pro-
gram look only to the program manager for pro-
gram direction and decision-making. Program
managers, in turn, depended on the expertise and
reccommendations of their assigned functional
specialists.

DOD PRACTICE AND INHIBITORS

A key difference between best commercial prac-
tice and typical DOD practice is that commercial
projects encourage compromise and consensus
building up to the poini that the program is ap-
proved, then all participants support the solution.
In DOD, typically, the functional specialists con-
tinue attempting to optimize according to their
special interest and are supported in doing so by
policy te.g., each OSD functional staff office
publishes detailed procedures for all components
to follow; these are translated and “enhanced” by
Service and command level regulations) and
reporting structure (OSD, the Services and all
levels of command have staff functional chiefs,
some of which are entitled “"advocates”). Resolu-
tion of contlicts over functional issues often de-
pend on the Secretary’s personal involvement and
decision, one case at a time. This is very imprac-
tical due to time constraints on the Secretary, so
many counterproductive compromises are agreed
to if only to get on with something; lost is the op-
timal, tailored solution. The DOD acquisition
culture has become one of extremely strong cen-
tral control of the details of execution via com-
mittee consensus. 1The overwhelming strength of
our senior functional staffs has robbed: 1) PMs
of any signiticant discretion in making program
execution decisions and, 2) functional participants
of opportunities to comprom:se in the best interest
ot the program.

Functional and special interest advocates erert




significant influence over the systems acquisition
process. They often can stop or delay actions to
ensure their particular interest is accommodated:
and the detense bureaucracy is constructed sc the
senior advocates outrank many PEOs and most
PN, This latter feature causes PM/PEQOs. who
mayv disagree with senijor advocates from time-
to-time, to have to consider career-risking, “fall-
on-your-sword” encounters with top acquisition
line and staff management every time (it could
be often) there are disagreements.

Economic utility theorv provides a uselul means
of analysi> of our advocacy situation.'! li
stipulates that cach program participant has a
unique set of indifference curves which | for ex-
ample, represent his willingness to trade off pro-
gram performance and schedule (cost is held con-
stant for this example). The participant is equal-
Iv satistied anywhere along a curve, but feels bet-
ter oft on a higher curve. The point of tangency
between the program budget line and the highest
utility curve provides the optimal point for the
participaint whose indifference curves are
('ﬁ\p'nypd_

The dilemma is to identify the participant who
is best able to evaluate this trade-off. Whose atili-

ty function should be maximized? -

FIGURE 3-2.
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Figure 3-2, for example, represents the impact of
compromise between a prograrn manager and a
special interest advocate or narrowly defined func-
tional participant. The graphs are simplified to
show performance versus schedule indifference at
a constant cost. Here, performance is a composite
of mission performance and all “-ilities” which im-
pact the work effort on the project. The left graph
shiows at point O(PM) the optimal intersection of
the program budget line with the PM's utility
function at U=4. The right graph shows that the
sarnc budget line applied to a functional
specialist’s utility function yields an optimal utility
at O(F) where, coincidentally, his U=4; kis in-
difference curves are significantly biased toward
some added performance teature(s) and a will-
ingness to trade schedule as necessary for it. At-
tributing such bias may seem unfair but it is
typical in DOD given the direction of accounta-
bility of many functional specialists. The O(C) is
a hypothetical compromise along the budget line
between the PM and the functional specialist. Of
course, compromise yields less utility for each par-
ticipant, U(PM) =3 and U(F) =3, in this case. This
compromise process is healthy if concluded prior
to program approval; but is unhealthy if it con-
tinues following that point.
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Considering the impact these advocacy offices
have on the program decision process, it is im-
portant to understand their genesis. They large-
ly evolved in response to some real or perceived
problem.

Conceptually they can be considered like a fire
alarm system:1?

FIGURE 3-4. FIRE ALARM
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This graph shows the trade-off between the alarm
sensitivity setting (which represents a special in-
terest being advocated) and response time (repre-
senting the impact that failure to accommodate
the special interest may trigger). A low alarm set-
ting (greater sensitivity) provides more response
lime in the event of a real fire but also may result
in false alarms; false alarms tend to reduce atten-
tion given to the alarm system.

As problems are identified in the defense acquisi-
tion system, alarm settings have been made more
sensitive to prevent possible reoccurrence. How-
ever, in doing so, the effectiveness of the system
to identify real problems or make practical trade-
offs between conflicting special interest demands,
has been reduced.

Rousabeth Kanter, in her 1983 book, The Change
Masters, defines two different organizational
cultures: 1) the “integrative” organizations which
minimize conflict between subunits; whereas, 2)
the “"segmentist’ organizations which are anti-
change and compartmentalize issues and people.
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The "segmentists” approach, where the subunits
are kept separate from each other, causes hostili-
ty and difficulty in achieving consensus.?® The
segmentist attitude pervades defense acquisition.
we have evolved to the point that most DOD par-
ticipants in systems acquisition are checking to
see what the other guy is doing wrong. Com-
promise is required continuously irt vider to over-
come the short memories of transient participa-
tion at all levels. The incentive for many seems
to be, “"How can | keep anything from going
wrong on my shift?” Instead, it zhnald be, “How
can | help this program succeed?”

Another important inhibitor to professional func-
tional expertise to PMs in DOD is the civil ser-
vice system which requires people to be promoted
to earn more money. Promotions are tied to
organizational positions; the higher grade posi-
tions are on headquarters staffs, not in program
or functional operations offices.

The myth that fewer functional people can ac-
complish more in a part-time, indirect, ccnsulting
role has further reduced the effectiveness of
defense acquisition. All programs are not alike;
to effectively tailor standard solutions to program
unique situations requires functional knowledge,
program experience and an ability to trade-off.
Typical, offsite matrix management approaches
preclude functional participants from gaining pro-
gram experience and from feeling a part of the
program they must support. It boils down to there
being no positive motivators for such matrixed
personnel to do their best and to accept some
risks.

SUGGESTED IMPROVEMENTS

Following approval for a program to enter full-
scale developrent, the PM and PEQO should be
empowered to use the best expertise available to
them to solve problems and perform trade-offs
as necessary to complete the program within
baseline constraints and without independent pro-
gram oversight and direction from functional staff
managers. The SAE or DAE should be kept in-
formed of progress and problems, directly by the
PM, on a quarterly basis. The SAE or DAE should
then be the link to the DRB and the Congress
should there need to be a significantly altered pro-
gram baseline.




Implementation of this imptovement would en-
tail the decision-maker, at MS 11, committing to
the program baseline with all subordin=te acquisi-
tion line managers and ensuring the baseline ob-
jectives were sufficiently prioritized that acquisi-
tion managers had flexibility to solve problems
encountered during execution.

Protessional functional support to program
managers should be strengthened and the need for
staff functional oversight of program execution
greatly reduced. Professional functional expertise
should be assigned in direct support of program
management. The thrust of this improvement is
to implement, within DOD, a system whereby top
functional executive statfs are primarily focused
on creating and managing a system to educate,
train and govern the careers of acquisition pro-
tessionals. Such a systern would provide PMs and
PEOs the functional expertise they need to plan,
organize and direct programs right the first time
and be much less dependent on program review
by functionai managers at all levels. A collateral
benetit is that programs w~uld be less exposed to
the diffusion of responsibility associated with
committee decision-making.

Matrixed, functional, program support person-
nel should be dedicated to programs through
organizational alignment and incentives. To the
maximum degree possible, matrixed personnel
should work tull-time for, and be rated by, the
PM. In some of the Services and many subor-
dinate commands, functional acquisition
specialists and PMs/PEOs have different chains
of command. The thrust of this suggestion is to
provide PMs and PEOs the tunctional expertise
they require, and deserve (dependent on program
pricrity) to plan and execute the program. The
policy should be in the form of principles and
goals, not directives, due to the need to provide
flex bility to local commanders to optimize the use
of scarce personnel expertise. Adoption of this ap-
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proach should reverse the growing trend in some
commands to place functional participants (even
those full-time on specific programs) under the
control and evaluation of the functional matrix
manager.
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DOD ACQUISITION POLICY

WHAT IS IT?
HOW SHOULD IT BE IMPROVED?

1986 Packard Commission: “The program
manager finds that, far from being the
manager of the program, he is merely one
of the participants who can influence it. An
Army of advocates for special interests
descends on the program to ensure that it
complies with various standards for military
specitications, reliability, maintainability,
operability, small and disadvantaged busi-
ness utilization, and competition, to name
a few. Each of these advocates can demand
that the program manager take or refrain
trom taking some action, but none ot them
has any responsibility for ultimate cost,
schedule, or performance of the program.
None of the purposes they advocate is
undesirable in itself. In the aggregate,
however, they leave the program manager
no room to balance their many demands,
some of which are in conflict with each
other, and most of which are in conflict with
the program’s cost and schedule objectives.
Even more importantly, they produce a dif-
fusion of management responsility in which
everyone is responsible, and no one is
responsible.”t

In this chapier we look at recent congressional
guidance and statute as applies to program sta-
bility then assess DOD’s major applicable direc-
tives and instructions.

Congressional Guidance. Though there are several
statutes and implementing regulations controlling
relatively detailed aspects of procurement prac-
tice, recent congressional guidance and statute are
noticably in line with vur previous descriptions
of best commerdial practices as applies to program
stability: (1) basclining; (2) multiycar authoriza-
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ticn commitments, (3) Elimination of the need to
follow policy and regulations and reduced report-
ing channels for PMs of designated major pro-
grams; (4) the need for a plan for improving pro-
fessionalism in acquisition managers; (5) buffers
in cost threshholds and milestone dates; (6) limits
in SECDEF authority to stretch out programs sole-
ly for budgetary reasons; and (7) direction to
SECDEF to review all prograrns transitioning from
development to production by 1993 to minimize
the demands for very limited funds. These are ali
statutory attempts to get DOD to stabilize major
programs. Limiting aspects of these laws include
the emphusis on independent Cost Estimating and
Operational Testers. Though these latter con-
straints do run counter to best business practice
as they impact DOD leadership, the general thrust
is for DOD to implement stabilizing features in
major programs. Some of the committee language
accompanying the acts indicates congressional in-
tent to ultimately mandate more stability yet, to
wit: (1) HASC and SASC desire for all major pro-
grams to be milestone funded; (2) joint authoriza-
tion conferees desire for SECDEF to make recom-
mendations to reduce test time and climinate
philosophical problems in current test approaches.
(3) The SASC enccuraged SECDEF to develop a
system whereby I’PMs and contracting officers
have appropriare decision-making authority and
greater impact on the PPPBS procesy; (4) the Con-
gress chided DOD for not linking programs to
strategy. policy and operational concepts.? If the
latter is not considered fair criticism, then DOD
should clear up the appearance of lack of continui-
ty between strategy, policy, operational concepts
and svstem acquisition programs,

The DOD Policy
Next, we evaluate the key DOD acquisition policy




which tends to promote instability despite its
stated goal of facilitating stability. The top two
DOD policy documents dealing with acquisition
are DODD 5000.1, “Major and Non-major
Defense Acquisition Programs,” and DODI
5000.2. "Defense Acquisition Procedures.” The
former captures, fairly concisely, the essence of
congressiona! guidance, but with many counter-
stabilizing measures. The latter is, as entitled, a
procedures document. We will not repcat the con-
tents of these documents but critically identify
aspects which appear directly contrary to the ef-
fective adoption of best commercial practice in
defense acquisition.

(1) The DODD 5000.1 directs the policies, prin-
ciple and objectives in managing major DADPs be
apphud to non-major DAPs. However, the prin-
ciples and objectives are not stated: they should
be, aslower-level staffs tend to overapply detailed
policy and procedares when in doubt. (2) The
DAE is described as an advisor; the SECDEF is
the decision-maker. This appears contrary to the
Packard Commission recommendations. With the
SECDEF, USIXA), Service Secretary and SAE in
the chain of command and authority for defense
acquisition, there are six levels of acquisition line
management in DOD from the PM to the
SECDEF; each layer has a staff checking on the
efforts of lower managers and stafts. What's
wrong with SECDEF and Service Secretary per-
manently delegating acquisition systems decision
authority to the DAE and SAE respectively? (3)
Five phases, with six DAB milestone reviews are
directed. This conflicts directly with best business
practice of two or fewer go/no-go prograin deci-
sions: these should be our MS 11 and MS I at
maximum. We cannot afford, any better than in-
dustry, to second/third/fourth/ctc.-guess our ap-
proved programs. The MS 0, MS | and MS IV
reviews are appropriate but should not be DABs.
These reviews should be left to the PEO and user
communities. The MS V is a duplication of MS
0 and should be eliminated. (4) Affordability
should not be reconsidered at each rnilestone, only
once; MS I is optimal with adjustiment at MS 111
if necessary. (5) The ten DAB acquisition com-
mittees diffuse responsibility from line manage-
ment and set an example for lower executive
stafls. The requirement that they use senior staft
consensus to identity program issues and make
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recommendations to the USD(A) thence to the
SECDEF ensures time is wasted while line manage-
ment is put through a wringer. These committees
should be reduced and redirected to review and
advise the DAE but not have any directive power
over programs. For example, they should not meet
with the PM/PEQ/SAE prior to and separate
from the full DAB. Senior functional staff, freed
from these committees, could then be assigned to
proactive work in managing the career system for
acquisition specialists, or to PM and PEO staffs.
(6) The Directive subordinates Acquisition Deci-
sion Memoranda (ADM) to the PP’BS without
qualification; PPBS should be subordinated to
ADM baselines trem MS 1l-on.

The DODI 5000.2, the second acquisition policy
in precedence, is a procedure. If a staff procedure
is necessary, and it probably is, it should be an
internal OUSID(A) SOP; it should not be ap-
plicable directly to the DOD components. The
bulk of the document directs procedures for
milestones and the preDAB process for which the
latter should be discontinued. Those enclosures
which would still be revelant to the DAB main
decision reviews (MS Il and lil only) could be ap-
pended to DODD 5000.1.

The DOLCD 5000.45 and 5000.52 are key policy
divectives directly impacting the culture of defense
acquisition. The former establishes baselining,
whereas the latter establishes certain objectives
for acquisition career management. They both
need strengthening to establish the intent to pro-
vide authority, accountability, resource control,
and reasonable flexibility in the management of
defense acquisition programs.

This criticism has been brief and direct; there are
at least 50 second- and third-tier DOD directives
and instructions (and hundreds at lower tiers) that
add excruciating detail to OSD acquisition policy
and cascade down to Service staffs who must im-
plement via service directives, regulations and
procedures. All these should be reviewed keep-
ing in mind to eliminate or redirect are procedures
for internal OS1) staff.

For DOD to emulate best commercial practices
will be difficult because the true solutions will cut
deep into our bureaucratic organizational
overhead. Successful commercial companies are
lean; DOD is tat. To begin providing effective




authority and accountability to acquisition
management, functional stafts must be removed
from program oversight and direction roles.

“The fundamental intent of the (Packard)
Commission’s recommendations is to
sirnplify the acquisition system by con-
solidating policy and oversight, reducing
reporting chains, eliminating duplicative
functions and excessive regulations, and
establishing an environment in which pro-
gram managers and tneir staffs can operate
as centers of excellence. This should allow
for a substantial reduction in the total
number of personnel in the defense acquisi-
tion system, to levels that more nearly com-
pare with commercial acquisition counter-
parts. Eliminating a layer o management by
moving the functions and people of that
layer to some other layer clearly will not
suffice.”3

Thus, stability in defense acquisition programs
boils down Lo the presence of strategic goals which
top management has committed to—-a full organ-
izational commitment to on-time completion, and
the clear delegation of top management’s authori-
ty to acquisition line management to get it done.
Congressional impact upon DOD system acquisi-
tion is probably exaggerated. Yes, the Congress
does overly micromnanage projects; but it is less
likely to step in if it, too. can identify the strategy
goals of the project and, most inportantly, it is
confident that the project will deliver a satisfac-
tory product, on time and within cost allowance.

An Example, Mobile Subscriber Equipment

It can be inferred from our comparisons of suc-
cessful program management in commercial com-
panies and in the DOD environment, that there
is room for improvement in DOD acquisition
policy. Without enumerating all probiems (that
would take more room than appropriate here),
an example of a major Army program ultimately
designated as a Defense Enterprise Program may
be illustrative. As part of our research, we in-
vestigated the Mobile Subscriber Equipment
(MSE) program and a case was developed which
is included as Appendix G. The MSE acquisition
strategy was an c¢xperiment by then Under
Secretary of the Army (USA), the Honorable
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James Ambrose, prior to the aforementioned con-
gressional acts, but which incorporated many of
their features. A look at the features of the MSE
case is instructive to see what good business prac-
tices were employed and several that were not (see
Figure 4-1). Many techniques like those attributed
to best commercial practice were used in MSE
with the ~esult that it has been much more stable
than most major DOD programs. However, we
will focus on commercial practices that were not
employed as they illustrate the essence of some
remaining problems. Do not miss the point that
MSE is exceptional in the degree that innovative,
good business practices were used. A reading of
the MSE case will underscore the institutional dit-
ficulties MSE encountered in emplcying many
good business practices even with top-level com-
mitment and support. Unfortunately, just because
practices (see Figure 4-1) were used to advantage
in MSE, it would be wrong to assume DOD has
institutionalized them. Rather, the good tech-
niques used in MSE were due to extraordinary
top-management efforts and an unusually long,
stable lenure of key program management
personnel.

FIGURE 4-1. COMMERCIAL
STABILIZING FEATURES OF MSE
ACQUISITION

1. Those employed:

* Schedule prioritized over performance

* Top management (SAE) involvement

¢ Freedom from pollcy, regulation

* Fewer Go/no-go decisione (elfectively 3)
* Flexibllity to use program eavings

+ Teat schedule flexibility

* Competed once for life of program

¢ Usad avallable production technology

. Contrary practices empioyed:

* Special interest and functioneal sta!f oversight
* No bufier to bottom lina coet (Congressional cap)
* PM/PEQ continual tight for people and travel funds

The Under Secretary of the Army made the uni-
que acquisition strategy work for MSE. The PM
and later the PEQ, once appointed, are more like
project coordinators than directors. Due to the
Army's implementation of the PEO concept and,
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within AMC, the simultaneous restructuring ot
the functional matrix, there was a need for the
PM, with PEQ support, to continue to fight for
people resources and travel funds and with senior
functicnal and special interest executives tc stay
with the program baseiine and acquisition strategy
decisions made by the Secretary of the Army
when he approved entering full-rate production
in 1985. The DEP designation helped force prac-
tical trade-off decisions, but they had to be made
at the major general level and above (the PM is
a colonel; the PEO is a brigadier general) to over-
ride the institutional biases of the lower-level ac-
quisition bureaucracy. These lower-level func-
tional statfs continue to try to standardize the “-
illities” aspects of the program rather than pro-
actively applying their innovative, functional ex-
pertise to optimize program success. The PM, Col-
onel John Power, has committed to seeing MSE
through deployment. In doing so, he provides the
continuity essential to a managemenl system
which quickly forgets earlier program decisions.
His tenure as PM, MSE is expected to be 5
years —about twice the norm for PMs and key
program participants in the Army.*

Conclusion

If we in DOD can clearly link each major acquisi-
tion to the strategy supported; if we can show the
product being acquired is a practical, sufficient
product; and we remain on a practically achiev-
able schedule; we should expect the Congress to
recognize the need to continue necessary funding.
If DOD top management can prioritize systems
needed and plan around reasonable funding levels
for all programs, then the project managers of
those truly essential systems can focus on system
capabilities and on-time delivery. The authority
requirements for acquisition line-management suc-
cess are really just good people-management
techniques. It is through our people that we con-
ceive, plan and implement projects.

We have recommended that acquisition line
managers be given clear authority to implement
approved projects without the intercession of in-
dependent review authorities and senior staff
burcaucrats, and be given the functional person-
nel resources to get the job done right the tirst
time. Inherent in this recommendation is the
understanding th.it not all programs are needed

“now” and that top DOD managcment must
decide which ones must be accomplished and
when, and communicate these decisions to the

field.

Qur recommended authority and resourcing ap-
proach demard that all program participants be
directly accountable to an acquisition line
manager. These acquisition line managers are few
by law; they are: the Project Manager, the Pro-
gram Executive Officer, the Service Acquisition
Executive, the Service Secretary, the Defense Ac-
quisition Executive, the Secretary of Defense, and
the President (the SECDEF and Service Secretaries
could be eliminated via proper delegation of
authority). Staff executives and statf officers, by
definition, are not in the line-management chain;
therefore, they must not have power to influence
programs e«ecuted at lower organizational levels,
except through line management and then only
via policy, not program specific, direction. This
recommendation would remove staff elements
from any review or approval role as pertains to
individual programs. Staff responsibility must be
to create and maintain concise policy so the ac-
quisition system works tor line management, thus
facilitating the accomplishment of the programs
and the strategic goals which are the domain of
line management.

Each Service has implemented the PEO concept
differently, but each approach can work, and
work well, if the following inhibitors are removed:

—Staff executives who have direct program im-
pact such as resource control (i.e., personnel,
funds, schedule and other equipment) or program
approval

-~Functional personnel resources assigned and
accountable to other than acquisitior: line manage-
ment (¢.g., directorates of the Services’ materiel
commands or subordinate commodity
commands).

To effect such changes in DOD, which has grown
a large number of executive staff directorates, the
executive statfs must be reduced and functions
limited. Also, the Services’ commaodity or product
divisions and headquarters, which provide the
functional participants to programs (e.g., engi-
neers, contracting officers, logisticians, testers,
controllers, etc.) must allocate their personnel to




acquisition line managers for the duration of need-
ed services without imposing additional layers of
program oversight. The key to an effective tran-
sition for such functional staff elements from preo-
gram oversight roles to program support is to en-
sure professional development and experience of
such personnel and program managers. This can
be done ‘without major reorganization by the
senior functional staft at each orgarizational level,
ance properly led and directed.

A good beginning would include a total rewrite
of DODD 5000.1, elimination of DOLI 5000.2,
and review of all DODDs and DODIs with the
intent to eliminate most. Our recommendations
to senior detense acquistion leaders for enhanc-
ing program stability are provided in the executive
summary.

In conclusion, the 1986 Packard Commission
report points out:

“Instead of concentrating on the things that
are being dori< wrong and trying to fix them

with more laws, more regulations, more in-
spectors, DOD should concentrate on those
things that are done right and use them as
models.”s

Endnotes

1. A Quest for Excellence, Final Report to the
President, pp. 46-47.

2. Officc of the Under Secretary of Defense (Ac-
quisition), “Legislative Guidelines Data Base,”
January 1989. An analysis and summary ot
1986-68 Senate and House iegislation and public
law.

3. A Quest for Excellence, p. 55.

4. Interview with Colonel John R. Power, USA,
Project Manager, Mobile Subscriber Equipment,
January 18, 1989.

5. A quest for Excellence, p. 42.
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INNOVATIONS IN
THE SOURCING PROCESS

The previous section dealt with program stabili-
ty as fundamental property of many successful
commercial practices. The focus was on how
companies internally manage a project in order
to enhance the project’s stability, and correspond-
ingly, the project’s chance of success. The manage-
ment practices described were applicable to
projects performed in-house as well as those
performed by an external concern f(i.e.,
contracted-out). Differentiation between in-house
and external projects was not relevant in Section
11, because the focus thete was on project manage-
ment practices internal to the company; practices
found to be surprisingly consistent regardless of
the cource of the project’'s evacution.

In this section we direct our focus external to the
company. to the processes by whick companies
£o about procuring or sourcing from outside ven-
dors, suppliers, or subcontractors (terms which
will be used interchangeably throughout). Like
program stability, this area is a fundamental com-
ponent of successtul business management. In the
context of our research model, this change can
be characterized as a shift from ftocus on the
stability “slice” of the model, to other “slices”
representing various other commercial practices.

Several factors are at work in today's business
environment, making this focus on external
sourcing particularly relevant. First, companies
are increasingly giving suppliers a greater "share
of the action.” In the manufacturing sector the
amount of “action” placed with suppliers is cur-
rently 60 percent and rising.i

Second, the entire area of sourcing has been
extremely dynamic over the last decade, with
some fundamental changes, particularly in rela-
tionships existing between buyers and sellers in
the commercial marketplace.
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This change, perhaps best described as an evolu-
tion toward a more cooperative buyer.szller rela-
tionship, will be explored fully in this section.
Specifically, the nature of the commercial
buyer seller relationship wil! be examined, then
some lessons will be drawn for iinport into DOD's
way of doing business. Chapter 5 examines the
relationship as it pertains directly to the govern-
ment purchase decision, with particular focus on
how quality is made a viable factcr of that
sourcing decision. Chapter 6 wili drop a level, and
examine the relationship as it pertains to purely
commercial companies and DOD contractors
alike, as they make suvurcing decisions.

Finally, Chapter 7 provides a brief discussion of
the pervasive influence of government reguiation
on sourcing, and all other decisions, of defense
contractors.

Endnote

1. Leenders, Michael R., and David L. Blenkhorn,
"Reverse Marketing - The New Buyer-Supplier
Relationship,” The Free Press, New York, N.Y,,
1988, p. 8.




QUALITY SOURCING

FINDING

DISCUSSION OF THE FINDING

The Packard Commission, identified the dif-
ference in approach toward price between the
commercial and defense decision processes and
suggested that industry practice could be adapted
as follows-

Comimercial procurement competition
simultaneously pursues several related ob-
jectives: attracting the best qualified sup-
pliers, validating product performance and
quahty, and securing the best price...Defense
procurement tends to concentrate heavily on
selecting the lowest price offer, but all too
ofter poorly serves or even ignores other im-
portant objectives.!

Throughout the United States there is renewed
emphasis on the importance of quality in all
aspects of the manufacturing and production pro-
cess. Within the Department of Defense, this em-
phasis has been shaped within the framework of
Total Quality Management as developed from the
works of W. Edwards Deming, Dr. J. M. Juran

el P BTTER | P-rance this concepT WA T Bbjecti v

successfully applied first in production and
manufacturing organizations, it is not as clearly
defined to defense purchasing. In defense pur-
chasing there are countervailing forces based on
laww and regulation which restrict its full
implementation.

We found that ownership costs and dependable
guality are the dominant variables in commercial
buviny decisions. Purchase price was not ignored,
but it was a variable which would be traded off
for desirable features, unitormity and
dependability

Purchase decision-making in support of systems
programs was decentralized and geared to the re-
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Price is but one element in the purchase decision.

quirements process. In systems programs, the
ultimate source selecting authority was the pro-
gram manager. Firms tended to employ strong
technical (engineering) background in the pur-
chase department so that they not only knew the
marketplace but also could understand the
requirement.

Quality in many firms is becoming a total com-
pany commitment with access and input to sup-
plier quality data base information being made
available to more organizations in the company .
Firms are developing systems to factor quality per-
formance into their source seiection decisions and
are communicating their use of these systems to
their suppliers.

Purchasing involves a complex ranking and
evaluation of objective and subjective factors.
These factors may be addressed explicitly in the
form of objective criteria or implicitly based upon
judgment or taste. Personal, commercial/in-
dustrial, and governmental purchases all adhere
to the “classical” definition of the purchasing
- - -

Buy materials and services of the right quali-
ty, in the right quantity, at the right price,
from the right source, and at the right
time.?

The extent to which selection of the “right source”
may be based on subjective factors accounts for
the differences in personal, commercial/industrial
and government purchases.

In personal purchases, in contrast to those in the
commercial/industrial and governmental environ-
ments, selection may be completely subjective
based upon a mental evaluation of how a given
product meets the personal requirements of the
individual. The selection process is likely to be




unstructured. may change over time, and only
needs to satisty the individual.

By comparison, in most government and indus-
trial offices, purchasing is structured in method.
centralized to some extent to provide consistency,
and open to audit and review. In government and
industry. the purchasing office takes written re-
quirements trom the requesting office. matches
them with available suppliers, and negotiates the
most tavorabie terms for the purchase. Their suc-
cess in selecting the right supplier is important to
the etticiency and eftectiveness of any firm or
government agency. However, despite certain
common procedures, there are fundamental dif-
ferences hetween government and coramercial
arganizations in terms of the.r zizius, accounta-
bility. process complexity, ard objectives.?
These ditferences result in a significantly different
approach to value of guality ard the role it plays
in the purchase decision.

It is usctul in locking at the sourcing decision to
develop a simple, conceptual framework of an
organizational purchase decision. Such a simple
model includes only a user, purchaser, vendor and
quality assurance inspector. The loop begins and
ends with the user. The purchaser and the quali-
ty assurance inspector act as the user's agents. This
model is diagrammed below:

FIGURE 5-1. THE FORWARD
PURCHASE FLOW

/T-b Purchaser _\

User <— Quality Assurance — Vendor

Each individual in the purchase flow has multiple
objec tives and incentives. For <implicity, we con-
sider only the most significant. The user has a re-
quirement. a budget and is responsible for the
costs oF owning the item. The purchaser musi con-
torm to established organization practice, convert
the requirement into contract terms and evaluate
bids received from vendors. The vendor muslt
understand the requirement, produce the item and
be paid. Quality assurance inspects the item to
ensure that it meets the terms of the contract.
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Recelling the concept ot competing utility func-
tions from Chapter 3, we can see the potential of
competing functional goals and objectives which
may lead to compromise solutions.

The flow of information becomes complex: it is
difficult to design a ieedback loop which allows
the user, purchaser and quality assurance in-
dividuals cach to accommodate each other’s func-
tion and incentives. As organizations become
larger, with centralized purchasing, the distances
and barriers grow. In the study of government
contracting. officers and industry purchasing
agents previously cited, there was a definite cor-
relation between the size and centralization of pur-
chasing and the quality intormation which the
purchaser had at the time of making the source
selection.

Within this model, purcliases are based upon the
purchaser’s evaluation of price, quality and
owneirship costs. Price is a concrete decision
measure, which represents an outflow of today's
budget. Quality and life cycle considerations ac-
count for later year expenditures which may not
be visible at the time of the particular purchase
decision. Incentives placed on the purchaser in the
form of business practice are extremely important.
If such incentives emphasize price reduction, this
reduction may come at the expense of quality or
ownership costs. Trade-offs made by the pur-
chaser among ptice, quality and ownership costs,
may conflict with user preference. This problem
is compounded because often no accepted measure
of quality exists.® By comparison, price can be
easily and accurately measured.

Recognizirg problems associated with obtaining
a workable detinition of quality, competing utility
functions for the plavers in the model, and the
need for a systematic approach to improving
quality, the following convention is developed.

Along the X axis is the sophistication in the quality
information available. The Y axis represents the
use of the information in making source selections.

In Quadrant 1, the organization has a limited
quality collection system and no objective way
of evaluating quality when it makes source selec-
tions. It must rely on subjective emphasis on
quality and hope that its supplicers will provide
adequate quality.



FIGURE 5-2. APPLICATION OF
QUALITY DATA
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SOPMSTICATION AND OBCTIVENESD

In Quadrant I!, while thereisan o :nce of com-
prehensive gual ty ‘nformation, there is a com-
mitment to use that which is available to make
future selections. Such systems are generally tied
to a single measure such as schedule or are based
on nspections of supplier facilities and pro-
cedures. Because they are based on limited or
incomplete information they may measure and
emphasize measures not accurately reflecting the
quality of the material being received. Type Il
cases, however, provide a strong indication to
suppliers that quality is important and the tirm
will use the data available to discriminate between
its suppliers.

Quadrant IV retlects an objective quality data cel-
lection system, but little use of the information
in making selections. There are two primary
reasons for its lack of use in making selections.
First, this information is often collected in different
parts of the organization and not integrated 1n a
fashion which permits easy application in pur-
chase decisions. Second is the question of profes-
sional competency and relationship to suppliers.
An experienced purchasing agent knows the
market, coordinates with the manufacturing
elements of the firm, monitors the performance
of suppliers, and enjoys ihe contidence of manage-
ment in making the subjective evaluation of which
supplier will be selected. Such experienced pur-
chasers may not need a systematic quality-based
selection system because they subjectively make
gu.tity-based selections.

Quadrant Hl shews a high level of sophistication
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in data collection and a willingness to use it.
Unlike Quadrant I, the bid factors are based on
a wide range of integrated data, closely monitored
and updated. {t seeks to systernatize the profes-
sional evaluation discussed above into a method
which is objective and perceived as fair.

For most large firms, it would be preferable to
operate in Quadrant 111, however for the reasons
already discussed most firms find themselves in
Quadrant IV. The following are some examples
of systems in use.’

—Conmipany A

This large firm has a significant quality-control
organizat'on and a large centrally-managed pur-
chasing department For most purchases,
historical quaiity information is available in
addition to price information for review by the
purchasing department official. Selection of a
higher-priced item can be made only with the
approval of the purchasing supervisor.

In one division of the business, a comprehensive
supplier qualification and rating program has been
cstablished. It looks at the quality coatrol
documentation and system which is installed at
suppliers’ plants. Based on an annal review the
vendor is given a rating factor which is then
applied to all purchases trom that vendor. The
price basis is adjusted by this quality factor.

—Company B

This large organization has an elaborate quality
collection system which records the results of
facility certifications, on-site inspections and prob-
lems reported on receipt or users. Purchasing is
a separate organizational entity . Source selections
are made based upon competition with only
limited prequalification of the suppliers, and with-
out consideration of past history.

—Company C

The company implemented their quality system
in the early 1980s and following several refline-
ments, 40 percent of its production purchases are
made through the system. It is based on an on-
line computer system which contains information
provided by vendors as well as past company pur-
chase data. It concentrates on items with a signifi-
cant dollar volume or for commedities which
when taken together are significant. A value




analysis anproach employs commodity-teams
earlv in the requirements process. These teams
include people from engineering. purchasing,
manufacturing, and marketing as well as vendors,
end users and customers. The resuit is a total
systems approach for those items which mest the
criteria for inclusion in the system. The company
believes that it is achieving cost savings and ob-
taining better quality items.

—Company D

This large firm has long collected quality infor-
mation from various sources. Recently, its efforts
have focused cn the integration of this informa-
tion into a computer data base which is jointly
maintained by purchasing and quality and which
can be used by the purchaser when making a
source selection. The system produces a supplier
evalvation rating ranging from outstanding to
unsatisfactory. Elements factored into purchase
decisions include past delivered performance and
a graduated assessment of any problems with the
supplier. Theassessment becomes progressively
more severe as problem discovery moves from the
supplier's self-identification to a problem reported
in an installed piece of equipment.

Presently, the rating system requires substantial
justification if a source selection is recommended
for amarginal or unsatisfactory vendor. Likewise,
substantial justification is required to select other
than 2 low bidder. It is planned that weighting
factors which will adjust the price basis to account
for past quality performance.

—Company E

A vendor rating system was established to
systematically evaluate price, delivery and quali-
ty. Its goal is to allow the purchasing agent to
select the best vendor based on past pertormance.
It is purposefully simple to ensure that suppliers
understand the requiremenis. Each bid price is
adjusted by applying evaluation factors to
established prices. Evaluation of delivery &* 100
percent is based upor receipt plus or minus 7 days
of the established date, 75 percent if received 8-14
days early and 50 percent if received 8-14 days
late. Quality adjustments to this rating are based
on sampling of incoming perts, and input from
the company’'s quality control department.

—Compary F

This large firm is developing a vendor perfor-
mance improvement system which stresses im-
proved communications between buyer and seller.
Early involvement in new product development
projects by potential suppliers, supplier process

“controls including statistical qualification of pro-

50

cesses, and delivered performance measurement
are included. It is ar: integrated system which will
provide the firm with the 2"ility to rate a sup-
plier’s performance accurate;y. However, it does
not employ a bid factor to adjust the relative
prices between suppliers. Placing the six com-
panies on the conventional diagram, most fall in
quadrant [V. The ability to use quality informa-
tion to adjust prices is not common. The efforts
made by Company D to move in this direction
seem to provide the most promising example for
government procurement since the raethod of
selection will be open and objective.

FIGURE 6-3. APPLICATION OF
QUALITY DATA
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The policies, pressures and practices of govern-
ment purchasing places the DOD source selection
process in a unique environment. Individual
source selections must be made fairly and open-
ly with each being defensibly based upen legal and
technical criteria which can be demonstrated to
auditors, unsuccessful bidders and other interested
parties.




A definition of quality in the purchase decision
is murky.

Defining quality is complicated because in many
organizations, including the Department of
Defense, quality organizations have been separate
from line management. Major advocates of quali-
ty have focused on the importance to overall cor-
porate goals of a strong quality organization and
economic/profit benefits from a directed approach
led by these quality organizations. Such an ap-
proach concentrates primarily on improved
manufacturing methods and the need for top-
management support and has a twofold cbjective:

(1) The scope and authority of the quality con-
trol organization should be expanded.

t2) Top management must become personally
irvolved in promoting quality.

Since this emphasis is primarily outside the pur-
chase function and organization, it is not surpris-
ing that the principle advocates provide only a
minimal treatment of the purchase function.

Mr. Croesby, in his book Quality Is Free,® defin-
ed quality as “conformance to requirements.” His
major thesis was that the cost of scrap, rework,
service, warranty, inspections and tests which
result from “non-conformance” cost much more
than efforts to produce products which “do not
fail in the field.” However on the subject of pur-
chasing quality goods, Mr. Crosby devotes only
two pages of his work. He describes the futile ef-
fort as follows:

“Traditionally purchasing’s job has been to
take an order constructed by some other
department and place it. The operation has
not usually been involved in whether the
item specified offers the best purchasing
opportunity. The shortest time lag in the
operation is usually spent searching tor the
best supplier in terms of quality, cost and
delivery. Most of the time is spent in prod-
uct develcpment or conceptual design. Pur-
chasing has little opportunity to do a selec-
tion job, and quality doesn't really know
how to help them."”

Mr. Crosby’s assessment of the utility of the tradi-
tional audit and inspection approach was equally
pessimustic:

A tour of potential suppliers, conducting
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"quality audits,” is next to useless. Unless the
vendor is a complete and obvious disaster
area, it is impossible to know whether their
quality system will provide the proper con-
trol or not. You can only know by being in-
side of the vendor's company.”®

The solution he posed to his problem was that
quality control personnel should get involved
earlier in evaluating key items that will be bought.
Such actions are evident in many commercial
firms.

Dr. juran’s definition of quality is “fitness for
use.””® This determination is made by the user,
based upon features the user recognizes as
beneficial. His development of the concept of
“fitness for use” is quite comprehensive. He
describes the interrelation of quality parameters
in a “tree” leading from fitness for use through
quality of design, quality of conformance, avail-
ability, and field service to a further breakdown
of twelve comronents.10

The comprehensive nature of Dr. Juran's work
makes specific application complex. Represen-
tative of this dilemma is the following:

For important purchases it is well to use
multiple sources of supply. A single source
can more easily neglect to sharpen its com-
petitive edge in guality, cost and service.
Despite the evident advantages of multiple
sources, there is an enormous extent of use
of single sources....These operations are
quite successful in using monopolistic
sources of supply because they solve their
quality problems through a combination of
managerial tools.!

Dr. Juran’s all-inclusive approach typifies the dif-
ficulty in quantifyine and measuring quality in
purchased goods and materials. In a later book,
Quality Planning and Analysis,12 he includes a
chapter on how to foster cooperation with the
vendor without offering suggestions other than
two inspection sampling techniques. Dr. Juran is
perhaps the best advocate of the importance of
a strong quality control organization, but like Mr.
Crosby, he provides no objective measures to be
used ir purchasing quality supplies.

Dr. Deming is perhaps the most widely-known
and respected person in the field of quality. He




is credited by many for the successful implemen-
tation of a tota! quality approach in Japanese
manutacturing.i* He does not try to provide an
operational definition of quality. Instead, he views
the concept in terms of who should judge quali-
ty. The closest he comes to defining the term is
in describing the ditficulty of the task.
The ditficuity in defining quality is to
translate future needs of the user into mea-
surable characteristics, so that a product can
be designed and turned out to give satisfac-
tion at a price that the user will pay....The
quality of any product or service has many
scales. A product may get a high mark in
the judgement of the consumer, on one scale
and a low mark on another.

Dr. Deming's thesis is that only a total approach
to quality will be successtul. In his “14 Points for
Management.” a comprehensive cultural change
in operations is advocated; however, the method
of accomplishing the change is left to the manager.
Dr. Deming's focus has been on the benefits to
top management of adopting a tota! quality man-
agement program. While he fails to provide a
specitic process, the success attained by firms
which have adopted his methods make it
believable.

Of Dr. Deming's fourteen points, two deal with
the purchase ot items from suppliers. Thev state:

# 3. Require statistical evidence of process
control along with incoming critical parts.

# 1. The requirement of statistical evidence
of process control in the purchase ot critical
parts will mean in most companies a drastic
reduction in the number of vendors with
whom they deal.

David A. Garvin in a 1984 Sloan Management
Review article’> reviewed five approaches to
defining quality. His definition framework is sum-
marized below:
The Transcendeni Approach is the
philosophic concept of “innate ex-
cellence” which is both absolute and
universally recognized. It cannot be
analyzed but is recognized through
experience.
Trne Product-Based Approach focuses
on the quantity of some ingredient or
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attribute possessed by a product. As in
the amount of cream in ice cream it can
be assessed objectively and is based on
more than preferences alcne.

The User-Based Approach begins with
the premise that quality “lies in the eyes
of the beholder.” Through maximiza-
tion of the composite individual
preferences a “proper” quality is deter-
mined. It is subjective and rooted in
consumer preferences.

The Manufacturing-Based Approach
focuses on engineering and manufactur-
ing practice. It identifies quality as
"conformance to requirements” and it
is equated with meeting specificatiois
or making a product right the first time.

The Value-Based Approach defines
quality in terms of costs and prices.
Quality provides performance at an ac-
ceptable price. The phirase “affordable
excellence” summarizes the dilemma.
There are no defined limits and no
means of application.

The five approaches often conflict and, depending
on the perspective taken, lead to disparate con-
clusions. Under the product-based definition of
quality, we expect to pay mere for quality because
we expect better materials, workmanship and
inspection were applied to achieve this quality.
Theoretically, from the product-based paradigm,
there should be a positive correlation between the
price of a high quality item over one of lower
quality. This is a marketable attribute which,
regardless of whether it is based upon fact, reputa-
tion, or simply impression, can be applied when
marketing under the user-based perspective. The
lack of precise information on the true attributes
of the product encourages managers to set higher
prices to “imply higher product quality.”1

Within the user-based paradigm, quality is an at-
tribute by which consumer goods are marketed.
Many products are labelled 1sing adjectives such
as 'choice,” “select,” "prime,” “superior,” or
“distinctive” to demonst-ate the perception that
quality is important and valuable. Perhaps
nowhere else is quality more extolled than in the
automobile industry. For reasons beyond the




scope of this research the American automobile
manufacturers lost considerable market share to
the lapanese and German auto makers on this
issue." However, slogans such as “'the quality
goes in betore the name goes on,” and “"quality
is job 17 indicate a focus on the manufacturing-
based definition of quality. Ford Motor Company
adopted a “detect prevention” approach to qual-
ity which while manutacturing based. has yield-
ed dramatic improvements and boosted Ford's
standings in consumer quality ratings.'®

Numerous studies have shown that in many con-
sumer products people will pay a premium for real
or perceived quality.’? In such simple items as a
pen or a pencil, suitable value-based products can
be found for under a dollar, while there are also
many value-based products marketed at a much
higher price. Production management and qual-
ity sampling techniques which operate under the
manufacturing-based detinition can ensure that
the established quality standards for both the
Number 2 wooden lead pencil and the precision
dratting penal are maintained. However, the
premium that will be paid for quality is deter-
mined by the market mechanism within the user-
based definition.>®
No condise view of defense acquisition quality
emerges, rather one can infer, based on organiza-
tional structure and implementing policies. Dr.
Robert k. Costello, former Under Secretary of
Defense for Acquisition, in establishing a Total
Quality Management Program for the Depart-
ment argues that efforts toward a continuous im-
provement process are necessary. The following
excerpt from Costello’s speech to the Defense
Logistics Agency Commanders’ Conference in
November 1987 establishes his desire to push for
a change in focus:
For much too long we have been following
the concept of “minimum acceptable” quali-
ty. America’s manufacturers and our ain-
tenance depots have pursued this concept
with the placid resignation that a persistent
level of errors, perceived as irreducible is a
way ot iife....The process should continu-
ously strive tor improvement rather than
accept  a  predetermined  level  of
imperfection.

The concept of continuous ¢fforts toward im-
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provement, abandoning “minimum acceptable”
quality, are philosophical shifts which have ma-
ior implications for defense acquisition practice.

The operational definition of quality which was
used to develop a plan to implement Dr. Costello’s
approach in DOD, was:

Conformarce to correctly defined re-
quirements satisfying customer needs.??

This definition cioselv resembles a combination
of those of Mr. Crosby and Dr. Juran. It was also
the most commonly cited definition by industry
and government contracting officials in a survey
conducted during the Summer of 1989

Cooperation and Competition Are Mutually
Exclusive

Companies are dealing with tewer suppliers. This
is not an abandonment of competition but a
recocnition of its limits Practices such as Just-in-
Time (JIT) and Material Requirements Planning
(MRDP) depend on reliable deliveries ot uniform
quality from suppliers. Performance information
is being collected on suppliers and is beginning
to be used in the purchase process.

In an interview with Dr. Broedling.?3 she ex-
pressed the conflict in terms of the bi-polar model
illustrated here:
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One pole is centered on competition and the
positive eftects it has on price and the other
centered on cooperation as the most important
in quality decisions. The benefits of each can be
illustrated by analogy to team sports. Individuals
on the team must cooperate rather than compete
with cach other to be successful while they are
simultancously competing rather than cooperating,
with their opponent.




Dr. Deming views competition on a much larger
scale than an individual purchase decision. Com-
petitiveness in the international arena requires
conperation in the many small purchase decisions
which impact a firm’s product. What emerges is
not wide-open competition for each item but a
limited competition in which repeat business,
stability and product improvement are
emphasized.?

There is a definite conflict between free and open
competition (required by law in government pur-
chasing! and the cooperative concept. Dr. Deming
evplained the justification for limiting suppliers
as tollows:
We canno longer leave quality and price to
the forces ol competition == not in today’s
requirements for unitormity and reliability .
P’rice has no meaning without a measure of
quality keing perchased. American industry
and the U. 5. Government are being rooked
by rules that award business to the lowest

bidder.2

The recent awakening of the importance of guality
in Amencan products has greatly expanded
writings in the hield, Most authors, in discussing
quality, focus on application of one or more of
the principles discussed by Mr. Crosby, Dr. Juran
and Dr. Deming and adopt a “conformance to re-
guirements” type of definition. Those attempting
to deal with the role of purchasing focus on reduc-
ing the number of suppliers and increasing the
level of cooperation between the requiring and
supplying companies.
The dominant role that price plays in government
purchases stifles creativity and innovation, Ob-
jecive evaluation, as practiced in government
purchasing, requires that there be little innova-
tion in the suppliers” approach because the com-
petitive deasion process becomes une that is based
on price. Dr. Harry Page described this process
as tollows:

It has become traditional practice in govern-

ment te write purchase specitications in such

a way that any potential supplier can pro-

duce theitem, and award can be based upon

lowest price.
Since passage of the Competition-In-Contracting,
Act TCICAY in 1984 the view that defense pro-

curement overemphasizes the importance of price
intensified. While not criticizing the intent of
CICA, the Packard Commission identified three
problems with its implementation by the Depart-
ment of Defense:

(1) Interpretation that the government must
buy from the lowest price bidder

(2) The notion that CICA precludes
qualification criteria, consideration of
technical expertise, or life cycle costs

(3) The resulting focus on the number of
competitions rather than the success the
competition achieves in terms of reduced
prices for current items or better products.
The Commission concluded that the {ull poten-
tial of CICA could not be realized until these prob-
lems were overcome. 2t
Recommendation F of the Packard Commission’s
final report was to “Increase the Use of Competi-
tion” which was explained as follows:
Federal law and DOD regulations should
provide for substantially increased use of
commercial-style competition, emphasizing
quality and established performance as well
as price.

In the government, procurement awards are made
within an environment influenced by history,
social legislation, budget pressures, a distinction
between price and cost, specification complexi-
ty, a definition of what distinguishes suitability
from gold-pl}ting. a preference for fixed-price
contracts and a preference for cempetition., In-
dividually and collectively, these environmental
influences may skew any procurement decision.

It is apparent that the theoretical foundation for
obiective quality measurement is not established
well enough to tacilitate vbjective evaluation of
quality factors in either the government or com-
mercial/industrial environments. The principle
authors in the tield of quality: Mr. Crosby, Dr,
juran and Dr. Deming fail to provide objective
methods of obtaining quality purchases. Current
conventional wisdom in obtaining quality is to
work toward development of long-term sym-
bionic relationships with suppliers. Such relatior.-
ships are impossible to attain under the current
environment of government rules and practice.




SUGGESTED AREAS FOR IMPROVEMENT
On-Line Contractor Pertormance History File

The first step in using quality information in mak-
ing source selections is to male it available to the
contracting otlicer. The elements of the tile need
to be established and should include indices {or
price, delivery, and reported quality problems.,

Second, the ability to input and access the tiles
throughout DOD must be established. A partial
net will not be sutticient, since it will fail to pro-
vide the objective information needed eventual-
Iy to make source selections.,

Third, once the network s tundtioning, guality
tactors can be established to adjust bid prices to
retlect the value assoaated with variations in
schedule, quality or other performance teatures.
There are several innovative techniques being
tricd to implement such a system. We are aware
of ettorts being sponsored by the Defense Logistics
Agency. and the Services: but. thev are limited
in scope. not exploiting the potential for more ac-
curate measurement, which iq essential to their
widespread acceptance and application and their
ability to withstand administrative protest.

Quantification of Non-Price Tactors

There is a need for a method to quantify evalua-
tiorcot tactors in addition to price. Adapting the
dimensions of the quality tramework established
by David Garvin, it is possible to segment qual-
ity into dimensions which could be weighted,
ranked and evaluated. A quantitiable, auditable
and detensible means could be developed for the
0D contracting ofbicer to use when evaluating
source sclections. ™ The challenge 1s to develop
an objective guality system which car operate ef -
feetively inthe defense acquisition environment.
A review or the regulatory and policy directives
established no specitic prohibition to the use of
quantiticd non-price tactors The PAR speafically
stales that source selections are to be made based
on price and other factors, The reason for then
lack ol application is the lack ot a pencrally ac-
ceplable, theoretical critena for quality. Measure-
ment of quality s identificd consistently as a
major stumbling block. As discussed carlier, this
is because any system requiting information can
only be as good as the information input. The
preblems associated with quahty feedback i

DOD also contribute to the need not only for an
on-line contractor performance file but im-
provements in quality data feedback. However,
several examples of attempts within DOD to
apply quantitative past performance to source
sciections should be noted. For example, the “Blue
Ribbon Supplier” systems being established in the
Services and DLA recognize a supplier's past per-
formance and apply a percentage cost bonus in
subsequent source selections. ™

A Variable-Incentive Specification

The current method of establishing a minimum
spucification which, it satisfied, permits the sclec-
tion to be made based on price, should be selec-
tively replaced by a method through which per-
tormance specifications define the value of
variable features. Performance feature variations
would be evaluated using a preestablished and
published cost/performance criteria.

Such a method would preclude the need to “gold
ptate " specitications. It would provide incentives
{or contractor who have better ways ot meeting
the requirement to be selected over contractors
who barely meets minimum requirements at the
lowest cost. Presently there is little incentive for
a contractor to innovate or exceed the
minimum.* Such a focus on low price makes the
rules of competition easy to apply, focusing prin-
cipally on price, with results such as those
reported in The Washington Post:

The Deterise Department inspector general's
cifice, testing random camples of parts
bought by the Air Force the past two years,
estimated that as much as 98 percent ot the
money spent tor the spare parts surveyed
went for items with major or minor
defects

Ta chiit the emphasis from price competition, it
is important the vendor recognizes that something
muore than price will go into the source selection;
that there will be an incentive provideo for
delivening a better product even at a higher e,

What makes a product better must be established
clearly in the solicitation, as must the value of the
incentive, This can be viewed in terms of percent
improvement in the designated performance eie-
ment tor a percentage differeace in price with an
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upward bound as illustrated in the following
figure.

This can raise the specter of “gold plating” and
too miuch subjective judgment. However, discus-
sions with senior DOD contracting officials con-
tirmed that, provided the relationship was clear-
lv staiud in the solicitztion and applicable to all
vendors, there is no impediment to its adop-
tion.¥ The following examples illustrate the
concept.
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PERFORMANCE QUALITY FACTOR

An aircraft program has a need to reduce weight
of installed equipment. Assume the current stan-
dard communications radio weighs 10 pounds and
costs $100, and there is some value for a reduc-
tion in its weight. The current contract method
would specify 10 pounds or some lighter weight.
Contractors would then seek to minimize costs
to meet that specification, perhaps ignoring weight
savings which might cost “a little more.”
Simplistically, the proposed quality factors con-
tract woulkd be structured as follows:

QUALITY FACTORS CONTRACT
SPECIFICATION

All other performance specifications are un-
changed. An incentive of 10 percent of total
price for each pound less than 10. Maximum
price incentive is 40 percent.

Assuming that three bids are received which
satisfy all the specifications as follows:

Company A Company B Company C
Weight 10 8 6
Price $100 8115 $150

Selection would be for Company B, because its
price is within the range specified for the incen-
tive and beats the cost/performance trade-off
ratio. The product proposed by Company C
would not be selected because the preestablished
weight/price relationship is exceeded and it pro-
vides less relative benefit per extra unit of cost,

RELIABILITY QUALITY FACTOR

Reliability improvement may also be desired for
the same ratio. If the current ratio has a Mean
Time Between Failures (MTBF) of 100 hours, a
similar relationship could be set where a 10 per-
cent improvement in MTBF would be valued at
5 percent of the acquisition price. The contract
solicitation would be structured as follows:

QUALITY FACTORS CONTRACT
SPECIFICATION

All other pertormance specifications are un-
changed. An incentive of 5 percent of total
price [or each 10 percent improvement in the
MTBF up to a maximum of 60 percent price
incentive.

Assuming that three bids are received which



satisfy all required specifications, they would be
evaluated as follows:

Company A Company B Company C
MTBF 100 110 200
Price $100 $115 $150

Using this specitication, the selection would be
Company C's product.

FIGURE 5-7. VARIABLE
SPECIFICATION
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GENERALIZED APPROACH

From examples discussed, the contract proposal
process has become more complicated for the sup-
plier. No longer will attainment of the minimum
specification be sufficient. A product which ex-
cceds the specification in a quality factor con-
sidered valuable to the requestor may be selected
over one which meets the specification. The ex-
amples cited are simplistic but not impractical for
applicaiion. Of course there is the potential of
adding so many incentive systems that the pro-
cess would become one of linear programming;:
but, even in this case, the evaluation of the criteria
would be based objectively. It provides a means
to change the focus from lowest price to one of
best value.

One of the major distinctions between the govern-
ment and commercial purchasing practice is that
this relationship must be clearly stated in the re-
guest for bids. Because of the absolute require-
ment for fairness, all interested parties will need
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to understand the relationships proposed and the
evaluation criteria.
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SOURCING BY DOD CONTRACTORS

FINDING
DISCUSSION OF THE FINDING

We have examined, in some detail, the nature of
the buyer/seller relationship in the commercial
marketplace, with particular emphasis on how
that relationship is evolving to improve quality.
This chapter continues that examination, look-
ing specifically at the buyer/seller relationship in
the context of commercial companies and their
suppliers and subcontractors (a.k.a. sourcing). We
established the prevailing commercial practices in
thizarra and examined hcw they mav differ for
companics operating under the umbrella of a
DOD prime contract. Our premise at the outset
was that defense contractors are uniquely con-
strained or inhibited from using certain innovative
commercial practices in sourcing.

One need not look far to discover evidence that
commercial companies are definitely changing
their relationships with suppliers. They are mov-
ing down the continuum toward more cooperative
supplier relationships and away from the tradi-
ticnal, competitive way of doing business.

This new relationship goes by many names (part-
nering, strategic alliances, comakers, value-added
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Companies are adopting more cooperative relationships with their suppliers.

partnerships, etc.), but the central elements are
common. All are long-term arrangements with a
small number of high quality suppliers; relation-
ships characterized by mutual dependence and
open communications.

Note that our focus in this chapter is exclusively
on relationships between companies and their sup-
pliers. What we do not discuss is the “teaming”
of major companies to spread the risk and return
of a major development effort. Also not discussed
is a company’s internal “make-or-buy” decision.
While “make-or-buy’’ is a critical element of any
sourcing decision, we examine here relationships
external to the company.

To fully understand the forces driving companies
toward cooperative relationships with their sup-
pliers, it is important to understand first the forces
that drive the traditional way of doing business.

Traditional, Competitive Buyer/Seller
Relationship

The dependence theory of bargaining (Bacharach
and Lawler, 1981) provides an excellent concep-
tual framework for understanding the traditional,
competitive approach to the buyer/seller relation-
ship, a relationship often referred to as “competi-
tion”. The dependence theory asserts that the
power of buyer or seller is based on the degree
of dependence the other party in the relationship
has on the first. This degree of dependence is
driven principally by two factors—commitment
of each party to an outcome, and the degree to
which each party has alter:iative means of satis-
fying that outcome.! In the normal course of the
buying/selling process, each party seeks to max-
imize their power by making the other party more
dependent on them (in reality or perception),
and/or making themselves less dependent.




Traditionally, most relationships with suppliers
have followed this competitive model. Companies
go to great lengths to avoid being trapped in a
sole-scur~e pzsition with its associated loss of
bargaining power. They feel the pressure of com-
petition is the best tool to avoid becoming over-
committed to a supplier. thereby maintaining
parity in the bargaining process. If this com-
petitive pressure is lost, companies fear their sup-
pliers will exploit the power of sole-source status,
and take advantage of them. Chester Karrass, a
noted expert on practical negotiation techniques,
savs of this sole-source situaticn, “"Buvers fold
ke a tent in front of a seller who has no
competition.”’

Conversely, suppliers go to great lengths to
maneuver themselves into a sole-source position
so they can take advantage of the power differen-
tial. They employ what the Wall Street Journal
calls a "get-1t-while-you-can strategy’’; recogniz-
ing that when the tables turn, as they inevitably
do, their profits will be “cut to the bone.”* Each
side inherently distrusts the other, and an arms-
length. often adversarial, relationship develops.
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Classic economic theory is useful also in
understanding this competitive approach to the
buyer/seller relationship. Competition is a tun-

damental element of our free enterprise system.
With multiple buyers and sellers in the market-
place, the laws of supply and demand make price
essentially self regulating. This is the situation
most buyers desire. Conversely, if there is only
one seller (a monopoly), or one buyer (a monop-
sony), or if the marketplace is not “free” (regulated
or collusive), then the laws of supply and demand
cannot be relied on to determine price effectively.

This traditional approach to the buyer:seller rela-
tionship is by no means passe, but is still the
favored approach by many in industry, and by
most in the government. However, there are an
increasing number who are employing, and
beneftiting trom, more cooperative approaches in
dealing with their suppliers.

Innovative Trends in Commercial Supplier
Relationships

The current literature of manufacturing science
is replete with examples of the “new" supplier rela-
tionship. Hayes, Wheelwright, and Clark of Har-
vard Business Schoel found that one important
characteristic of what they termed a “world class
manufactirer  (1.e., a manutacturer able to com-
pete on equal tooting with the Japanese) was a
redefined relationship with a small cadre of top
quality suppliers. Specifically, they assert:

“it is essential that suppliers change from
arm’'s-length adversaries tc co-makers.
Under the co-maker view, the buyer
organization seeks close working relation-
ships with a few key vendors over ihe
long-term "3

Elwood Buffa of U.C.L.A. made a similar tind-
ing in Mecting the Competitive Challenge:

“there are economies that result from in-
telligent, cooperative bu_“r-seller relation-
ships,...which may even result in single
sourcing with the supplier located close to
the buyer.”s
Finally, Richard Schonberger, a noted manufac-
turing consultant, said that a world-class
manufacturer found one good source of supply
for each part, and then treated that supplier as
a comaker.® These expert opinions are represen-
tative of what can be found in the current
literature.



Theyv are also consistent with our findings after
visiting an array of commercial firms tor this
research project; every firm visited was attempt-
ing in some systematic way to reduce their sup-
plier base. and many were trying to fundamen-
tally redetine their relaticnship with suppliers.
Purchasing, a journal of the commercial purchas-
ing protession, found in a 1988 survey that 68 per-
cent of respondents use some torm of partnering
with suppliers, and another 10 percent said they
planned to do so in the nexi vear.”

FIGURE 6-3. SEEKING PARTNERS
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There are a number of innovative commercial
practices that are, at least in part, responsible for
this trend toward a closer, more cooperative rela-
tionshap with suppliers. One practice, as discussed
earlier, is total quality management or TQM. One
aspect of TQM that 1s particularly relevant to this
discussion—TQM philosog hy with regard to the
supplier relationships. The Godfather of TQM,
Dr. W. Edwards Deming, rejects the idea that
“competition in the marketplace gives everyone
the best deal.” He argues that (ke leverage of com-
petition may get the best price in the short term,
but at the cost of reduced quality, which in the
long-term reduces value. Dr. Deming argues that

long-term, sole-source relationships with suppliers
are the answer.

Another commercial practice contributing to
redefined supplier relationships is the increasing
use of Just-in-time (JIT) manufacturing. The JIT
is a material management philosophy borrowed
from the Japanese designed to reduce inventory
and its associated costs. This is done by placing
greater reliance on suppliers to deliver the item
to the production site literally just-in-time for that
item to be incorporated into production. Since
safety stocks are minimized (or non-existent), the
reliability of supplier’s deliveries are critical. As
such, just-in-time systems require closer, “open
kimono” relationships with sources and tend to
rely on a suiail number of highlv-reliable sources.

The evidence is clear, more commercial firms are
recognizing the long-term benefit of concentrating
purchases with one or a limited number of
sources, and substantially altering their relation-
ship with those suppliers. They find a supplier that
can meet their quality and schedule requirements
and enter into long-term buying reiationships with
that supplier. Without competitive pressures on
each purchase, the instant unit price may be
higher, but that price is typically offset by im-
proved quality, schedule performance, and/or
lower life-cycle cost. With one vendor supplying
a firm’s total requirement for an item, quality
should become more consistent, causing fewer re-
jects and less rework. Similarly, a single vendor
should be more consistent and reliable in deliveries
allowing the firm to maintain smaller inventories
of the item, hence saving money. If a firm con-
centrates their purchases with one supplier they
should enjoy greater influence over that supplier
since they represent a significant portion of the
supplier’s total business. The level of communica-
tion and cooperation between the firm and the
supplier should increase, as each has a greater
stake in the success of the other.

In these cooperative arrangements, the buyer and
seller are agreeing to becorne more dependent on
each other for the overall success of both com-
panies. Some would argue that this refutes the
dependence theory ot the buyer:seller relation-
ship, the cornerstone of which is minimizing your
dependence on the other party. On the other
hand, proponents ot the cooperative approach



would argue that in the tong-terra, power is max-
imized on both sides of the ledger when each
becomes dependent on the other. Graphically, this
would be seen as a shitt to the upper right
guadrant in the graphic shown earlier in this
chapter.

1t appears that commercial tirms are realizing ma-
jor benetits from adopting more cooperative rela-
tionships with a fimited base of suppliers. Har-
vurd Business Review attributes partnering with
suppliers as a major {actor in the recent turn-
arounds ot both Ford and Chrysler.® The Pur-
chasing survey cited earlier found that 80 percent
of the respondents who use some torm of part-
rering. tound it met their goals of reduced inven-
tory. cost control, dependable supply levels, and
reduced lead times.”

FIGURE 6-4. PARTNERING GOALS

What are your goals when you enter
a partnering agreement?
{% of respondents who use parinering agreements)

Reduced inventory 76%0
Cost control 5%
Dependable supply levels 70%
Reduced lead times 67%
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Government Attitude Toward the Buyer:Seller
Relationship

Like many other organizations with large procure-
ment budgets, the government is interested in the
ecoromic merits of bargaining parity and a self-
regulated price offered by competition. It is a
widelv-held perception in government circles that
competition does, intact, lead to a superior prod-
uct ar a lower price. Beyond these cconomic con-
siderations though the government embraccs
competition because of another important
dimension--the connotation of equity it conveys.
Fuil, open competition conducted at arm’s length
gives the public 2 perception of fairness and in-
tegnity in the use of their tax dollars, since
everyone is able to compete equally for a portion.

(Chapter 1 contains a more through treatment of
the concent of equity in public spending).

Consequently, at least since 1809, the government
has tavered using competition in its purchasing.
The Armed Service Procurement Act and the
Federal Property and Administrative Services Act
require that government procurement be competi-
tive to the maximum extent practical. The July
1984 Competition in Contracting Act (CICA)
broadened the requirement for competition in
federal purchasing, and reatfirmed this need for
equity in defense spending.

Benetits of competition from an economic and an
equity standpoint can be compelling. The equity
consideration alone is so compelling it is unlikely
tne U.S. Government will ever abandon competi-
tion as the preferred method of government pro-
curerment. [t should be recognized, though, that
in the cominercial environment the need for equity
becomes much less compelling, ard compeiition
must stand on economic merits alone.

INHIBITORS

Clearly, commercial firms are increasingly using
new, cocperative supplier relationships to advan-
tage. When the commercial firm is a DOD con-
tractor, however, are they able to take full ad-
vantage of these innovative commercial ways of
doing business? The answer appears to be "no.”
Research did not indentify even limited cases
where a defense contractor sought sole-source
alliances with suppliers, regardless of arguments
for doing so. It is ciear these contractors feel, to
some degree, inhibited from entering into this type
of arrangement, so they avoid them. All had sup-
plier reduction programs, bui never with the in-
tent of reducing to a single supplier for a given
item. A typical arrangement was for the defense
contractor to partner with several sources for each
itemn, thereby preserving competition, but poten-
tially at the cost of watering-dewn the benefits
of partnering. Alternately, deferse contractors
might have a sole-source of supply, but with
periodic fannual) competition. Again, the full
benefits of partnering are not being realized.

On the otier hand, purely commercial companies
(i.c., those with little-or-no DOD business), were
not reluctant to enter into long-term, sole-source
arrangements when the business situation war-
ranted 1t. Interestingly though, Dr. Deming and




the current literature to the contrary, thesc fitins
(suine of whom have industry-leading guality
recordst tvpically de not use sele-source ar-
angements on a wholesale, across-the-board
basis. Rather, they tend to usc them very judi-
ciously—aonly tor the procurement of selected
items ot strategic importance. Ina majority of the
¢ s these companies compete their supplier re-
guirements because it s in their best business judg-
ment Lo do so. Unlike DOD contractors, however,
they seent uninhibited in using whatever supplier
arranpement the business situatior dictates.

Wewili nosy examine what seem to be ithe major
inhibiting tactrs to DOD contractors.

The DOD Intervention in Contrector’s Internal
Management

One could argue that a DO prime contractor,
as a commeraal firm should have complete tlex-
inility deahing internally - and externally with other
cordmeraal tirms, However, this is not thic casc.
The DODY imposes a plethora ot requirements dic-
tating how it's contractor- conduct their business.
Many o these requitements flow through the
prie contiactor dircetly to the subcontractors
and sappliers. The Defense Sdence Boeard ob-
served in 1986, A typical military contract con-
taine 214 general and spedial provisions, 144 ot
whech tiow down to subcontractors.”® Qsten-
wbly, cach o0 . se previsions has some impact
on how that coapany tor subcontractor) conducts
business. Incontrast, the Defense Science Board
tound that in a purely commerdial environment,
even a complex contract would more typically
have about 45 ot these types of provisions, Of
course, DODYs requirements on its contradors are
not imposed arbitrarly; cach reqguirement s
designed to elicit desired behavior on the part of
the contractor (hiring from arcas ot high
unemployiment, for example) The weight of
many requirements when taken in aggregate,
Fowever, can have the opposite eftect and ¢l it
undesirable behavior, such as burcaucratic
Jetharsy o1 resistance to innovation.

The DO Intervention into Cor tractor’s
S urding Dedisions
e DODY s particulasly interested in how it
T contrectors carry out their sourding func-
o Tdeally, DO seems to want its copractors
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to emutate the methods and procedures it uses in
awarding prime contracts, including the use of free
and open competition. To maintain this oversight
and control, the goverrment uses the Contractor
Purchasing System Review (CPSR), the subcon-
tract consent and notitication requirements, and
the subcontract plan requirement.

A CPSR is designed, “'to evaluate the efficiency
and eftectiveness with which the contractor spends
Government funds and complies with Govern-
ment policy when subcontracting.”!! In conduct-
ing a CPSR, a team of government specialists
critically examines a prime contractor’s purchas-
ing system. with the objective of approving that
system it it meets government requirements . The
degree to which the system “provides for full and
open competition, or obtains competition to the
maximum extent practical’ are central to the
government’s decision to approve or disap-
prove.'> Where competition is not obtained, the
svstem must ensure that its absence is fully
justified. s

If a contractor does not have an approved pur-
chasing system, cach individual subcontract
action talls subject to the subee acl consent or
rotitication requirements. To ~sent require-
ment means the prime contrcot ) must obtain
prior written consent from the government before
they subcontract tor work that i, particularly
complex or of high dollar value. Subcontracts for
less complex purchases are subject to the less
stringent notification recuirement. Notification
means the prime contractor must notify the
government of certain - “contract awards; no
prior written consent ; -essary.

The subcontract plan -equirement 1s levied on a
cortract-by -contract vasis, usually only on major
contracts. {t is often taitored to the specifics of
the situation, but typically requires contractors
to submit subcontracting plans up front tor eval-
uation during the source-selection process. The
degree ot competition expected is often a critical
element in the evaluatien of such plans

The purchasing system review, consent and
notitication  processes, and subcontract plan
requirement provide a systematic framework
under whica DOD can have a direct influence on
how prime contractors do business with subcon-
tractors and suppliers. The degree to which DOD



exerts that influence to advocate competition in
awarding those subcontracts will inevitably affect
the degree to which DOD contractors pursue
more cooperative relationships with their sup-
pliers. Accordingly, a closer examination of the
nature and degree of DOD's advocacy for sub-
contract competition is called for.

Government Attitude toward Subcontract
Competition

As we established, the government has compelling
reasons to be interested in competition at the
prime contractor level. They have established
compelition advocates through various levels of
the government to maximize prime-contract-level
competition, and annually establish specific com-
petition goals for each department. Beyond this,
there are reasons why government leaders have
also become interested in the once neglected area
of competition at the subcontract level. On one
hand thev are faced with tremendous pressure
trom the Congress to increase the use ot competi-
tion as a panacea for the ills of the procurement
system. On the other hand, less and less of DOD's
procurement budget is staying with prime con-
tractors, but rather, is tiewing through the primes
to subcontractors. Recent estimates place the
percentage of subcontracted content as high as 75
percent and rising; this is up from about 50 per-
cent in the early 1960s.'* With an increasingly
smaller percentage of DOD's procurement budget
actually subiect to prime-level competition, it
could be argued that the government should,
therefere, subject all subcontracts to competition,
as, well. Therein lies a major impetus behind
DOD’s burgeoning advocacy [or competition
below the prime contraci level.

1o 1984 the Deputy Secretary of Defense in a
memorandum entitied, “Increasing Subcontract
Compeiition.” identilied drcumstances where sub-
contract compcetition should be of particular in-
terest, inciuding instances where large quantities
of high priced components were being subcon-
tracted. The Congress began showing an interest
in subcontract competition in 1983 in the law
reauthorizing the Oftice ot Federal Procurement
Policy (OFPP). In that legislation, they specifically
required the administrator of the QFPP to, “con-
duct studies...on the extent of competition in the
award of subcontracts by tederal prime contrac-

tors including an evaluation of the data available
on subcontracts awarded....” This interest in data
is significant since any effort to expand subcon-
tract competition must start with a quantifiable
baseline from which to measure success. While
the government collected data on competitive ex-
penditures at the prime-level for many years. there
has not been a reliable way to collect data on com-
petition at the subcontract level. In response to
congressional interest, DOD began capturing
some data on subcontract competition, an action
some predicted would be a precursor to actual ad-
vocacy for subcontract competition. This predic-
tion proved to be true.

The U.S. Navy is on the forefront in actively ad-
vocating competition at the subcontract level. It
charges buyers to analyze carefully a prime con-
tractor’s make-or-buy decision to ensure they are
maintaining “competitive pressure on cost ot
quality.” The Navy's Competition Handbook
says, "Subcontractor competitions...can have
dramatic cost savings,” and cites examples where
they have done so. The Air Force, Army, and
DLA are less aggressive in advocating subcontract
competition, but all seem to do so subtlely
through the CPSR process which evaluates and
approves purchasing systems based on that
system’s ability to ensure “adequate price com-
petition,” among others. High-level DOD officials
resisted attempts to mandate subcontract competi-
tion goals or have advocacy institutionalized
through legislation, but they do advccate com-
petition at the subcontract level on any prime con-
tract awarded without competition. In some in-
stances, this advocacy manifests itself through
language on a specific contract that provides
monetary incentives to the prime contractor based
on the extent to which he attains subtier competi-
tion. This approach is, by definition, very nar-
row in application since it must be applied on a
contract-by-contract basis.1®

The primary inhibitor to effective supplier part-
nering by defense contractors is DOD's advocacy
for free and open arms-length competition for sub-
contracts under defense contracts. While the
strength and form of this advocacy are somewhat
amorphous, they seem to be sufficiently clear to
signal defense contractors on the desires of DOD.
Since, for most, DOD is their dominant customer,
they react to those desires. and use partnering only




on a limited basis, stopping short of entering into
sole-source arrangements.

SUGGESTED AREAS FOR IMPROVEMENT

Adopt a Policy of Neutrality Regarding
Subcontract Competition

Because competition connotes fairness and equity
in expenditure of government funds, it will likely
be the preferred method of governinent procure-
ment for years to come. The need for equity is
much less compelling at the subcontractor level,
howewver, and the degree of competition or coop-
eration with suppliers is a business decision. In
many or perhaps most cases, prudent business
judgment will warrant using some form of com-
petition: but, in others, the benetits of improved
quality or reduced total costs will call for a sole-
source, cooperative arrangement. The DCD
should not restrict its contractors from using the
best Business practice; then, as always, hold them
strictly accountable tor ultimate results.

Two opposing arguments typically arise. One is,
"DOD doesn’t advocate subcontract competition,
they just track it”; the other, “DOD only wants
subcontract competition in cases where they don't
have prime competition.” Both are tantamount
to advocating subcontract competition across-the-
board. Tracking conveys the perception that
DOI3 wants it: the contractors react accordingly.
Requiring it cn a single contradt results in the con-
tractor adopting a single system to ensure com-
petition on all purchases (reference Finding 7).
Further, the move toward partniering, TOM, etc..
requires a turdamental philosophical shift that
cannot readily be turned or and off on a contract-
by-contract basis.

Notwithstanding these arguments, it is clear that
DO contractors when making business judg-
ments vis-a-vis relationships with suppliers, are
factoning in [DOD's real or perceived desire tor
subcontract competition. Accordingly, if DOD
wants the benetit of business judgmoents without
this bias, it should adopt and communicate a
policy of comiplete nentrulity with regard to com-
petition at the subcontract Tevel. The degree of
competiton or cooperation with suppliers would
then, like other business judgments, belett to the
discretion of the prime contracter. Only Iy grant-
ing this tlexability can the defense industry be

expected to tully implement new ways of doing
business like TQM.
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SOME REGULATORY IMPLICATIONS

FINDING
DISCUSSION OF THE FINDING

Discussion of business management approaches
with several firms which conduct both military
and commercial business (i.e., General Electric,
United Technologies, GTE and Westinghouse
Electric) showed that generally, these companies
segregated their business units so commercial and
military business was not collocated or coman-
aged. In an advertisement, a Washington-based
law firm highlighted the reasons for such barriers
as follows:

—Minimizing the cost of necessary controls
—Managing certification requirements

—Localizing cost accounting standards
compliance

--Using exemptions from cost and pricing data
disclosure

—Limiting access to company records
—Protecting rights in technical data

—Narrowing exposure to suspension and
debarment.

In addition, there is a strong preference to employ
one set of administrative procedures. If the firm
was producing a military item and a commercial
item on the same floor, they would adopt the
military approach to sourcing, inspection and
quality control for all items on the floor. For ex-
amples of this, look at the MSE/CTE, and GE
cases in the appendices. The cost of managing two
systems was decemed too expensive and confus-
ing to the work force. We also found that relax-
ing a standard for a specific DOD contract was
counterproductive because a firm would not want
to be penalized for using a commercial practice
on a subsequent military buy. Generally, if a com-
pany had other defense contracts, it weuld im-
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Companies Adopt Uniform Administrative Systems.

pose the defense requirement on itself so it would
not lose certification of its process. This has a
significant policy implication because we may
consider that relaxing the requirements for a good
contractor will ailow cost savings to be applied
to the contract. This may not be the case where
a contractor has other government business which
will not be affected, or may wish to compete for
other business for which the waiver of the require-
ment may not be granted.

INHIBITORS

The discussion of the finding has, in itself, been
a discussion of the inhibitors. The regulatory
aspect of governmental purchasing is recognized
in industry as a fact of life in doing business with
the government. The problem highlighted in this
section is the difficulty in selectively applying
good ideas. In our research, we spoke with several
individuals from programs designated as Defense
Enterprise Programs (DEP) which, theoretically,
could be excluded from governing policy direc-
tives. Unfortunately, viewed from government
and industry, DEP designation made little dif-
ference in the management and operation of these
programs. Simply stated, trying to gain accep-
tance of the exempt status from the functional
staffs and organizations in DOD became more dif-
ficult than simply adhering to the policies and
regulations.

The need for uniformity in industry/government
dealings is based on sound principles. It was large-
ly responsible for the consolidation of procure-
ment regulations into the Federal Acquisition
Regulation. Uniformity on the other hand, does
make selective relaxation of requirements theo-
retically feasible, but extremely difficult to imple-
ment in practice.




SUGGESTED AREAS FOR IMPROVEMENT
Use the Contractor’s Cost Accounting System

The onginal intent of the Cost Schedule and Con-
trol System (CSCS) was to use contractor-
provided data to monitor the performance under
the contract. In intent and design it is not
signiticantly ditterent from the systems described
as in place to monitor commercial capital im-
provement or new product development pro-
grams. Unfortunately, the CSCS systern has
become a source of contention between the
government and the contractor inits application.
Despite observations about the extra costs of
multiple control systems, it can be advantageous
to the contractor to maintain two cost account-
ing systems—one for internal management and
one as a CDRL requirement under the contract.

Comrnercial program managers tind that the
CSCS system provides too much information.
They use a system providing summaries of cost
and schedule progress, timely (i.e., actual, vice
massaged data) and accessible on a daily basis.
Detailed backup intormation, available on an
query-response basis, is used to investigate prob-
lems highlighted in the summaries. The CSCS
reports, a data-deliverable rather than a real-time
management system, delay status reporting and
focus ton much time on extreme details and for-
matting. Consider again the fire alarm conven-
tion introduced in Chapter 3. The CSCS system,
as currently employed, provides too much detail
about what happened weeks or months before but
has become useless in real-time management.

There are unique instances in which the govern-
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ment and prime defense contractors are working
from the same status data base. They are excep-
tions to CSCS requirements and we believe they
provide a more effective system for joint
government-industry program management. A
successful example is highlighted in the MSE/GTE
case; a Defense Enterprise Program (Appendix G).

Policy or Reporting Requirement Deviation and
Waivers Should Be Granted Only for an Entire
Commercial Activity and Only for an Extended
Period

We investigated commercial and defense
businesses w.d it became obvious that commer-
cial entities and the miiitary departments could
use similar standards to advantage. Policies en-
couraging perception of uniqueness in defense
systems management are counterproductive,
especially if the different administrative systems
serve only the burgeoning DOD bureaucracy. As
discussed in the inhibitors section, each Defense
Enterprise Program (DED) prime contractor con-
tacted (i.e., General Dynamics and GTE) indi-
cated there is little difference in the requirements
under which they and other non-DEI’ detense pro-
grams operate. Commercial business leaders felt
it was “too expensive” to operate parallel systems
that must meet different policy or reporting
requirements.

We believe policy or reporting changes need to
be implemented company-wide and for an ex-
tended period if positive results can be expected.
The target company must be convinced the rules
will not be changed often so it can have confidence
to employ best business practices across-the-
voard.
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CONCLUSIONS

Our opportunity to research systems acquisition
and purchasing management has been unique; for
7 months, we assessed private industry’s manage-
ment of systems programs and purchasing, The
field of study we chose is great. The allegorical
analogy is that of a 7-year old child given $10 to
sperd at a toy store. In our case, there was so
much to investigate. Though time, our main
resource, seemed substantial at the start, it ran
out long before we could satisty all our research
desires.

We approached this research to find good ideas
and techniques; not more problems; the Press,
GAO, and the Congress have done enough of
that. Instead, we sought to build on our ex-
perience in program offices, buying commands
and at Harvard Business School to improve the
defense acquisition process. Focusing on commer-
cial practices permitted detailed investigation of
various topics and scoped the potential tor tur-
ther research in the field.

The scenario of major commercial new praduct
development and major capital plant/equipment
programs ciosely parallels the acquisition of ma-
jor defense systems. Such programs involve many
years; major expenses upon which the iuture of
the company depends; often new technology, and
comprehensive employment of people, equinment
and services into an integrated whole.

Building on our defense acquisition experience and
the Harvard “case study” method, we investigated
literaturc forboot buLinss practices oo applicable
to systems program management. Then we
deveioped cases based on program exampies
otfered by industry contacts. We found several
commercial management practices definitely
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applicable to how we do business. These are:

Finding 1. Active involvement of top corporate
managers is essential to program success.

Finding 2. Commitment to program success
crosses organizational lines.

Finding 3. Schedule is first among cost, schedule
and performance.

Finding 4. Program managers are afforded
significant authority and resource control, and are
held perscnally accountable.

Finding 5. Price is but one element in the pur-
chase decision.

Finding 6. Companies are adopting more coop-
erative relationships with their suppliers.

Finding 7. Companies adopt uniform ad-
ministrative systems.

Each chapter of the report supports these
individual findings from published sources, our
industry interviews and the case studies.

The findings are not unique; with some differences
in approach or emphasis, they parallel those of
the Packard Commission and other studies of
government acquisition. To underscore this com-
monality, reference was made to specific sections
of the Packard Commission report as the findings
developed.

Our contribution is not that we discovered
something new but, rather, we have assessed
inhibitors te casy implementation within the
defense acquisition environment and generated
some practical, implementable, poiicy-level sug-
gested improvements The suggested improve-
ments that follow have been provided to senior
Department of Defense and military departments’
acquisition leadership.




We do not believe defense acquisition is beset with
rampant fraud, waste and abuse. Rather, it is a
huge, bureaucratic system operating in an
environment of conflicting objectives and expec-
tations and, thus, uracceptably inefficient. Also.
we reject the naive perspective that all answers
can be found in private industry because problems
can also be tound in many failed products. Look-
ing at how industry acquires capital and develops
new products. we focused on successful programs,
identified contributing management practices and
recommended adoption of these practices tor use
in defense acquisition.

SUGGESTED IMPROVEMENTS

Establish at MS II (MS 111
for NDI programs) the
relative priorities of pro-
gram cost, scheduie and
performance in the

baselines.

Improvement 1.

—Give the PM/PEO
flexibility and authority to
make trade-offs within
baseline constraints.

— Ensure there is maneu-
ver room between stretch
goals and practical, mini-
mum requirements.

At MS I, the baselined schedule should be as
short as practically achievable via prudent
cost. performance trade-offs made during the pro-
gram planning process. Performance features
should be designated b-'tween minimum require-
ments and stretch goal . “Performance” means all
features directly influencing design, engineering,
production, operat n and support of the product
or system; thus, it includes such things as unit
cost, life-cycie cost, reliability and maintaina-
bility, a« well as mission features (i.e., speed,
range, sucuracy. etc.). Stretch objectives should
be incorporated if technology permits, or reserved
for evolutionary upgrade if technological availa-
pility threatens the schedule. The PM should have
authority to use and the best functionai support
available, and his judgment, to assess relative
costs and benefits of performance tr.des and to
make timely trade-off decisions. A cost buffer of
10 percent should be made available to

’Ms:PEOs, without need to revisit the PPBS or

program baselining process, to maintain schedule
and solve technical problems.

Unless our program schedules can be shortened
and met consistently, we will continue to be
unable to generate real teamwork so essential to
program success. Top defense leaders, program
managers and functional specialists must operate
as teams, with confidence in each other attained
throughk demonstrated, on-the-job performance.
With long and still unrealistic program schedules,
few reach this level of shared confidence; thus,
teamwork sufters. Obviously, this aspect of im-
proving systems acquisition is heavily dependent
on the protessionalism and experience needed on
the part of all team members; Improvements 5 and
6 are key to implementation of this one.

Subordinate PPBS funding
decisicns to DAB or
SSARC approved program
baselines at MS 1l and
beyond.

Improvement 2.

—Recognize approval at
iS 1l as a commitment [or
the life cycle.

Commercial companies we researched had
business planning systems not unlike our plan-
ning, programming and budgeting system (PPBS)
in most functional aspects. They were, barring
major revenue problems, less constrained than
DOD in committing funds resources over the in-
vestment phases to new programs. The keys to
successful integraticn of business planning and
stable funding in commercial business enterprises
are: 1) realistic financial planning—using the
business planning process in a disciplined man-
ner to forecast revenues and expenses, thus capital
funding available; 2) selective approval of
program opportunities—ensuring all approved
programs were. aftfordable based on business plan-
ning; and 3) completing approved programs on
schedule, thus supporting the program assump-
tions used in the business planning process.

Implementation of this improvement would
entail:
1) Phasing in Defense Enterprise Program-
like (DEP) programs (major and non-major) with
milestone-authorized siable funding

2) Subordination of future PI’BS decision-



making to program baseline decisions at MS 11
and MS 111 (too often budgetary cuts are applied
“across the beard” as though no priorities exist).

Key to this implementation is disciplined
decision-making, based on realistic planning and
programming; and institutional follow-through,
based on commitment to, and communication of,
strategic priorities.

This Figure portrays the point that PPBS drives
funding available to programs prior to MS I, then
it is driven by MS Il and bevond program deci-
sions. Thus, Milestones 0,1 and 5 would be subor-
dinate to PPBS. while [’'PBS would be subordinate
to Milestone 2-4 decisions. The Figure also sup-
ports aspects of the next improvement to reduce
the number and level of program milestone
decisions.

Reduce the number and
level of program decision
milestones

—Only MS Il need be a
DAB-level decision.

Improvement 3.

Large commercial programs had only one or two
go/no-go program decision milestones. Typical-
ly, the organization conceived of many
technological or market-driven opportunities
which were winnowed down by committee ac-
tion, advance business planning and feasibility
studies to a relative few. Based on strategic vi-
sion and resources available, top management and
the Board of Directors (BOD) approved selected
programs for development and implementation.
It substantial technological uncertainty existed,
a second milestone was required to ensure there
was sufficient likelihood of success before major
resources were committed. The initial committee
screening of program possibilities was done at low
levels within the organization as part of periodic
business planning; line acquisition management,
without staff or committee oversight, was then
fully empowered to execute the program. The
CEO, or CEO-surrogate, stayed informed and
assisted line management as necessary throughout
the life cycle of approved programs.

Implementation of this improvement within DOD

- FIGURE IV-1. LINKING DEFEI\ESE STRATEGY, PPBS, AND MAJOR
SYSTEMS ACQUISITION MANAGEMENT
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would entail limiting DAB oversight and decision
to MS Il only, for DOD major programs (SSARC
II cnly for component programs); accordingly
reduce the preceding and succeeding milestones
onelevel; and delegating all other milestone deci-
sions to the PEO in roordination with the “user”
(surrogate user).

Improvement 4. Empower acquisition line
managers {i.e., PM, PEO,
SAE and DAE) to make
program decisions, within
approved program baseline
constraints, without in-
terference from furctional
staff advocates at higher

organization levels.

Thisimprovement augments Improvement 1. In-
dustry PMs and their first-line general manage-
ment are empowered to execute their programs
without external interference as long as baseline
requirements are met.

Following program approval as discussed in !m-
provement 3, to enter full-scale development, the
PM and PEO would be empowered to use the best
expertise available to solve problems and perform
trade-offs as necessary to complete the program
within baseline constraints and without indepen-
dent oversight or direction from functional staff
managers. The Service Acquisition Executive
(SAE) or Defense Acquisition Executive {DAE)
should be kept informed of progress and prob-
lems, directly by the PM/PEO, on a quarterly
basis. The SAE or DAE would then be the link
to the Defense Resources Board (DRB) and the
Congress, should the program baseline need alter-
ing. Should “fact-of-life” strategic events occur,
such as a major force reduction, the DAE and
DAB should act to implement applicable changes
to the baselines of impacted programs.

Implementation of this improvement would en-
tail the decision-maker (SECDEF, Service
Secretary, or manager with delegated program ap-
proval authority depending or: program scope),
at MSII, committing to the program baseline with
all subordinate acquisition line managers, and en-
suring the baseline objectives were sufficiently
prioritized so that acquisition line managers (PM,
PEO, SAE and DAE) have flexibility to solve
technical problems during execution. A real

budget buffer is essential to success of this
improvement.

In DOD, our large senior staffs perforin many of
the roles associated with top management;
systems acquisition is an ancillary functicn for
senior defense leadership, providing logistics sup-
port to operational forces. We have evolved to
an acquisition system devoid of clear, CEO-like,
top managers. The DAE and SAE are staff
elements, both are without control over person-
nel resources (who work for the military chiefs),
and without full decision authority over all ac-
quisition functional directors within the Depart-
ment or Service, respectively. The result is tran-
sient leadership, temporary policy, and a huge
functional bureaucracy which manages by con-
tinuous committee consensus.

Improvement requires clarification and simplifica-
tion of who is in charge. We must establish who
(singular) has program decision authority over the
whole acquisition process, once a program is ap-
proved at MS II. The DODD 5000.1 needs revi-
sion to define, clearly and simply, who (singular)
can make program specific decisions involving
trade-offs, personnel assignments and priorities.

Improvement 5. Strengthen the professional
functional support to pro-
gram managers and reduce
the dependence on staff
functional oversight of pro-

gram execution.

—Change the focus of
functional staff managers
from involvement in pro-
grams to the professional
development of acquisition
specialists.

Successful commercial programs were rernarkable
in the degree of organization commitment to pro-
gram success noted. Qur discussions with pro-
gram and functional managers showed strong,
mutual, shared goals and commitment to success.
This is due partly to recognition of the importance
of specific programs to achievement of the cor-
porate business strategy, and partly to the
availability of professional functional expertise in
direct support of program management. Though
virtually all companies were matrix organized,
with many functional specialists assigned to pro-



grams in a task organized fashion, all functionai
personne!l assigned to support a program look on-
ly to the program manager for program direction
and decision-making. Program managers, in turn,
depended on the expertise and recommendations
of their assigned functional specialists.

The thrust of this improvement is to implement,
within DOD, a system whereby top functional
staffs are focused primarily on creating and
managing a system to educate, train and govern
careers of acquisition professionals. Such a system
wouid provide PMs and PEOs the power to make
essential personnel and program decisions and the
functional expertise to plan, organize and execute
programs right the first time. A collateral benefit
would be less exposure to the diffusion of respon-
sibility associated with committee decision-
making.

This approach to matrix managemert is used ef-
fectively in military combat units where the “head-
quarters commandant” (consider like a tunctional
organization manager) provides staff assets to unit
commanders. The commanders make mission
decisions and the staff members are not authorized
to disagree. In the acquisition arena, the PM/PEO
must act with the user as “advocate” for the
system up to MS 1l. Following MS II, the "sell-
ing” aspect of advocacy can end while the
PM PEO and user shift {ull attention to leader-
ship of problem prevention and solution. This can
work only if real program execution authority
rests solely with the M, PEO, SAE, DAE chain

of command.

Ensure matrixed, {unc-
tional, program support
personnel are dedicated to
programs through organi-
zational alignment and
incentives.

Improvement 6.

—To the maximum de-
gree possible, matrixed per-
sonnel should work full
time for, and be rated by,
the M.

Program managers in successful commercial pro-
grams have the full, dedicated support of func-
tional specialists. The PM has hire-and-fire
authority and evaluates the performance of the
specialists assigned (dedicated and functional
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matrix). This improvement is intended to augment
Improvement S by extending implementation to
the acquisition and materiel commands of the Ser-
vices where, in many cases, the functional acquisi-
tion specialists and PMs/PEOs have different
chains of command. The thrust of this improve-
ment is to provide PMs and PEQOs the functional
expertise they require, and deserve (dependent on
program priority) to plan and execute the program
right the first time. We must get away from the
climate in which senior military and civiliar
leadership tolerates, even encourages, PMs to
compete with each other for adequate resources,
and accepts the divided loyalty engendered in our
special advocacy system. These senior leaders
should stop acting as “judges” of programs and
actively manage the acquisition system.

Our policy should be in the form of principles and
goals, not directives, due to the need to provide
flexibility to local commanders to optimize the use
of scarce personnel expertise. Adoption of this
approach should reverse the growing trend in
some commands tc place functional participants
(even those full- time on specitic programs) under
the control and evaluation of the functional matrix
manager, thereby taking authority from the
PM/PEO and diffusing responsibility for program
success.

Develop an ou-line contrac-
tor performance history file
which is available to the
contracting officer {source
selection official in systems
programs).

Improvement 7.

This improvement is directed at procurement of
non-system equipment and services which usually
do not rate a source-selection-evaluation process.
Some elements could, as well, be applied to ma-
jor system acquisition, for example, the excellent
initiative of the Air Force Systems Command'’s
Contractor Performance Assessment Report
(CPAR).

The first step in using quality information in mak-
ing source selections is to make it available to the
contracting officer. Implementation of this im-
provement should be phased. First, elements of
the file should be established and should include
indices for price, delivery and reported quality
problems.




Second, the ability to input and access *he files
throughout DOD must be established. A partial
net will not be sutticient, since it will tail to pro-
vide the cbjective information needed to eventual-
ly make source selections.

Third, once the network is functioning, quaiity
factors can be established to adjust bid prices to
reflect the cost ot schedule or other problems. (In
systems programs, past performance. including
quality, would be evaluation tactors indepen-
dently considered along with price cost.)

There are several evolving approaches to im-
plementing aspects oi such a svstem. We are
aware ot etforts sponsored by the Defense
Logistics Agency and the militany services to move
in this direction. These are limited in scope and
do not exploit the potential tor more accurate
measurement. This is essential in the acceptance
ot such systems and thdr ability to withstand
administrative protest.

Improvement 8. Establish a variable specifi-
cation method of contract
source selection for non-

system procurement.

The current method of establishing a minimum
specification which, if satistied, permits the selec-
tion to be made based on price, should be selec-
tively replaced by a rnethod through which target
performance specifications are set. Variations
around this target will be evaluated using a
preestablished and published cost. performance
trade-off formula. For example. lite-cycle cost
elements of performance- quality (i.e., reliability,
maintainability etc.) could be quantifiably related
to adjustments to the price basis tor award. The
U.S. Army Cemmunicaticns Command has been
doing this successtully for several years in their
ncn-developmental item (NDI' program to ac-
quire commercial electronic test equipment.

Such a method would preclude the need to “gold
plate” specifications, ard would alter the incen-
tive systems for contractors. It would provide
incentives for contractors who have better ways
of meeting requirements to be selected over con-
tractors who barely meet the specification, as writ-
ten, at the lowest cost.

)

o

Adopt, communicate, and
enforce a policy of com-
plete neutrality with regard
to subcontract competition,
including cessation of
data gathering.

Improvement 9.

a

Because competition connotes fairness and equity
in the expenditure of government funds, it will
likely be the preferred method of government pro-
curement for future years. The need for equity
is much less compelling at the subcontractor level,
however, and the degree of competition or
cooperation with suppliers is a purely business
decision. In many or perhaps most cases, prudent
business judgment will warrant the use of some
form of competition; but, in others, the benetits
of improved quality, or reduced total costs will
will call tor a sole-source cooperative arrange-
ment. The DOD should not restrict its contrac-
iuis from using lhe best business practice; then,
as always, hold them strictly accountable for
ultimate results. Only with this flexibility can the
defense industry be expected to fully implement
new ways of doing business like TQM.

Typically, two opposing arguments arise. One is,
“DOD doesn't advocate subcontract competition,
they just track it”; the other, “DOD only wants
subcontract competition in cases where they don't
have prime competition.” Both are tantamount
to advocating subcontract competition across-the-
board. Tracking conveys the perception that
DOD wants it; the contractors react accordingly.
Requiring it on a single contract results in the con-
tractor adopting a single system to ensure com-
petition on all purchases (reference Finding 7).

Use the contractor’s cost ac-
counting svstem and
climinate duplicate report-
ing methods.

Improvement 10.

The irtent of the Cost Schedule and Control
Svstem (CSCS) was to use contractor-provided
data to monitor the performance under the con-
tract. In intent and concept, it is not significant-
ly difterent from the systems described as in place
to monitor commercial capital improvement pro-
jects or new product introductions. Unfortu-
nately, the CSCS system has become a source of
contention between the government and the con
tractor in its application. It can be advantageous



to the contractor to maintain two cost-accounting
systems—one for its internal management and a
separate one as a CDRL requirement under the
contract so as to limit exposure to external review.

Taken trom the perspective of the commercial
program manager, the CSCS system provides too
much information. What is trulv needed is a
system which provides top-level overview of cost
and schedule progress and which is timely (i.e.,
actual, vice massaged data) and accessible on a
daily basis. The detailed backup should be avail-
abic on an “as needed” tquery response; basis to
investigate any problems highlighted in the top-
level document. Presently. the time delay in
reporting is too long, and toe much time is spent
investigating particulars of the reporting system.

Improvement 11. Waivers of policy and
reporting requirements
should be granted for an
entire commercial activity
for an extended period of
time, not on a contract-by-

contract basis.
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Commercial entities need and employ consistent
standards for administering activities. Policies that
encourage a perception of uniqueness in detense
procurement are often counterproductive because
commercial business administrative systems have
difticulty adapting to tnem. Each of the prime
Detense Enterprise Program contractors contacted
indicated they saw little ditference in the
requirements under which they operate and that
of other programs. Similarly, in the commercial
environment, it is felt to be just “too expensive”
to operate parallel systems which must meet dif-
terent policy or reperting requirements.

Policy or reporting changes need to be company-
vide and for an extended period if any positive
results can be expected.




APPENDIX A
UNITED TECHNOLOGIES CORPORATION CASE

PROJECT NAME: PW4000 Engine
COMPANY:
DATE OF VISIT/INTER IEWS:

PERSONS INTERVIEWED:

14 April 89

United Technologies Corporation. Pratt and Whitney

Mr. Jarnes Bruner, Director, PW4000 Engine Programs, Pratt and Whitney
Mr. Roger Chericoni, Vice President, Group Product Integrity, Pratt and Whitney
Mr. James Ward, Manager Internal Audit United Technologies Corporation

DESCRIPTION GF SYSTEM

The PWAOC0 is a high thrust ( 50,000-£5,000
pound), fuel efficient, turbofan engine for use on
large wide-body commercial aircraft. The
PVW4000 was initially designed, developed, and
FAA certified to cover a broad spectrum of air-
craft applications. It was then adapted to, and
recertified with, each ai-craft type it powers. It
iv u to power the Airbus A30C and A310,
Boeirg 767 and 747 and MD 171 airliners. The
engine development goals, compared with its
predecessor engine ] T9ND-7R4, were low fuel con-
sumption (7 percent less), low maintenance costs
(25 percent less) and jow manufacturing cost (50
percent less). The thrust goal of ©0,0004 pounds
was established as a result ot forecasting etforts
1n 1981 o predict commercial aircraft neceds of
the 19995 (the JVOLS thrust was 56,000 #). The June
1060 FAA certitication deadline was established
to ensure availability of 4 matvre engine system
antime {o aneet airline company needs and air-
frame coiapany offcings srojected for 1967, Pratt
and Whithey (P&W personne] explained that it
tahes airframe companies about 3 years to develap
a new culiner bt 15 years to develop o nev
eng. o so they had (o start before the airliners
were des.pned

SCOPE OF PROJECT
Study Phase - 1981
BCD spprovai: Fall 1982

FAA Certification (PW4000):
June 1986

2. Funding. Up to $1B were invested by Pratt and
Whitney to design, develop and certify the
PW4000 and its principle airciaft cpplications. Of
this, approximately 60 percent was fo' ~ vign,
development and certification of h 3¢
IF'W4000, with the remaining 40 percent ... ap-
plications and improvements.

ACQUISITION MANAGEMENT
TLCHNIQUES EMPLOYED

1. Program/Project Managcment

a. The PM {termed I'rogram Director at P&W)
was given “carte blanche to do things different
lv" if necessary to meet the program goals. This
was interpreted to include coordination with, and
solicitation of. suprliers; such as inducing thern
to "buy in” to the fulure business opportunities
of along-term strategie alliance; another “sacred
cow’ attacked in the PVW4000 program way “in-
serivs design and developmen “—-that is, maxi-
mizing concurrent engineetitg. Resnaasibility and

1. Timeframe.




authority to circumvent “business as usual”

attitude and procedutes was driven down to the
lowest level in the organization.

b. Dedicated project team of 1,200 persons,
including matrixed speaalty support, as required.
The PM's ottice was statfed by 250 personnel who
perforned business management, design (120
mechanical designers), management of develop-
ment, management of raanufacturing and analysis
and marketing. Logistics management was done
in the support matrix. Excluding the design effort,
the immediate PM office was moderate in size for
the project scope.

¢. Mr. Brurer indicated that be and each subor-
dinate manager had direct input tc the selection
of all directly reporting personnel. The PM had
signiticant personnel management power and
could rapidly direct increases and decreases in
manpower applied to functional efforts; the
matrix was there to respond to the immediate
rneeds of the project using an “equal hurt”
philosophy. To ensure high-quality participants,
some start-up manpower allocation efforts :agged.

d. The total programmed funds were commit-
tcd by top managiement at the beginning ana total
control of the funding was provided to the PM
annually. The PM had tlexikility to transfer
funding between clements of the program as
requi.ed, providing he stayed within annual
budget increments. He could move efiort between
years as long as total annual expenditures were
aceording to plan.

c. I'ratt and Whitney Commercial Engine
Business manages about 8-9 ¢ngine projects at any
time: these are manayed under Program Direc-
tory. The I'W4000 is currently the largest, bult
extensive management is applied to other ¢ irrent
chigines and sume developmental pro A
larger thrust {thar the PW4a000! enyine ap., ars
to bean the conceplion stages, It was noted that
all projects were tunded according to expected
needs they used the term “smooth tunding” to
shstinguishy from other techmques whoch may
mvolve Large annual badset jumps or drops The
PWA000 was approveu and tunded by the United
Technologies Corporatinn (UTC) Board of Dire
tors Smaller projects are approved at the same
level bar funded and managed by Pratt and
Wlatie

f. The Director, Mr. Bruner (referred to as the
PM throughout) reports through the VP,
Engineering, to the President of the Commercial
Engine Business Division, thence to the President
of Pratt and Whitney and finally to the Chair-
man ot UTC.

g. Mr. Bruner indicated that his career has been
principally in proiect management which includes
aircraft integration and customer support. Pro-
gram participants were free to pursue their own
career paths into and out of project mar.agement.

2. System Engineering Management.

a. Key to accomplishing most program goals
was the first 6 months in which detail planning
and desigii was done by a team of design and
manufacturing engineers. This team created a con-
tract between designers and manufacturing on
features and technology to be used in the product.
This contract essentially was a functional
specification to guide and constrain . ., sign
engineers. Using the production sv. e for

development hardware enhances lcarnin; and
lowers 1nitial product cost, but do.s requirc
significant compromises in a volume driven
tacility.

b. The PW4000 pushed the state-of-the-art in

several areas (e.3., compressor airfoil
arrodynamics). Most etforts involved backup
designs using more conventional ezt ~logical
approaches should difficulties be encountered.
Technicai problem-solving was done by the PM
in concert with his peer 'eaders from the applicable
technology atc

=. The PW4GLC PM had total responsibility
anu authority for configuration control.

d. The te: plan was developed by the 'M in
cooidination with Directors (peers) of various
engineering clements of Prart and Whitney. The
test program was directed by the PW4000 pro-
ject team, pot an independent tester. The FAA cer-
titication testing was planned and conducted by
the project team; the FAA monitored tests of
choice, the project team wrote and submitted test
reports. The 'M had aathonty to schedule,
res hedule gnd resequence tests as he felt necessary
to meet project poals.




RESULTS ACHIEVED

The PYW4000 has already been a majaor success for
Pratt and Whitney. Certification was completed
on time, June 1986, within budget. Of the pro-
gram perfermance goals. thrust and maintenance
cosl goals were met; fuel cunsumption is not quite
as desired primarily due to compelitive pressures
requiring further improvements. Post certificaticn
improvements have been identified and are be-
ing incerporated. The competition still lags in all

aircraft installations. Manufacturing costs are still
slightly higher than the goal termed a “stretch
goal.” Improvement efforts are underway to meet
or beat original goals. Sales of the PW4000 thru
1988 were in excess of £4B despite the primary
U.S. competition introduction of an enhancement
of a current engine design 21 months ahead of
P&W . It appears that P&W's strategic forecast
correctly targeted the timing of the market need
and necessary features for success.




APPENDIX B
HEWLETT PACKARD CASE

PROJECTS: New Product and New Product-line Development and Capital Systems Implementation

COMPANY: Hewlett Packard Microwave and Communications Group {MCG), Santa Rosa, Calif.
Hewlett Packard Computer Business Organization (CBO), Cupertino, Calif.

DATES OF VISIT/INTERVIEWS: 21-22 March 89

PERSONS INTERVIEWED:

Mr. Joe Gattuso, Defense/Aerospace Programs Manager, Hewlett Packard MCG
Mr. Douglas Scribner, Group Manufacturing Manager, Hewlett Packard MCG
Mr. Don Wolf, Quality/Customer Support Manager, Hewlett Packard Signal Analysis Division,

MCG

Mr. George Bodway, Director of Product Development, Hewlett Packard CBO

Mr. Carl Snyder, Director of Program Maragement, Hewlett Packard CBO

Mr. Dean Morton, Chief Operating Officer, Hewlett Packard CBO

Mr. Bob Walker. Otfice of the Chief of Financial Management, Hewlett Packard CBO

DESCRIPTION QOF SYSTEMS

Three types of systems programs were reviewed
at Hewlett Packard facilities:

1. Phase Review Process Systems, These are
typically programs composed of hardware, soft-
ware, and/or customer-unique application
developments building on the computer system
baselines ir existence at HPP Computer Business
Organization. The phase review process,
described herein, has been in place for about 3
years and is intended for management of all
systems prograins at Hewlett Packard ‘HP) CBO.

2. The HP ""Spectrum’ was a major program
to develop the HP 3000-senies computer hardware
and software architecture baseline from which
most HI’ computer systems have evolved during
the past 5 years. Spectrum did not use the cur-
rent phase review management process.

3. Tne HP MCG is implementing a surface
mount technology facility. The new facility will
improve prototype turnaround capability, build
productior capacity, provide for controlled ex-
pansion capability, increase automation, control
growth inincoming parts, and tacilitate reduction

in circuit board size. The management of this
facility project does not use the CBO phase review
process.

SCOPE OF PROJECTS

1. The phase review process is intended for
programs/projects which span 6 months to 3 years
duration (all phases) and of any funding scope up
to the largest approaching $500M investment cost.

2. The “Spectrum” program required 4.5 years
from program approval to market and several
hundred million dollars invested.

3. The surface mount technology facility will
span 3 years from approvel to full break-even
operation (the facility will bring in revenues at
least equal to expenses by the third year). Several
hundred million dollars are budgeted tor
implementation.

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

Due to the diversity of the programs and manage-
ment techniques emnloyed for each, the follow-
ing are organized by interview versus a functioral
presentation.



1. Interview with Mr. Scribner, MCG Manu-
facturing Manager.

a. Subject: Business Planning at Hewlett
Packard. The process highlights how HP
establishes business plans which facilitate attain-
ment of strategic objectives and enable effective
new product/process management.

b. The business plannirg process includes
10 parts; it is prepared to cover a S-year period
and is updated annually:

—Statemer:it of purpose

—Specific objectives to achieve during a
S-year period

—Description of customers and channels
ot distribution

—Description of competition

—Descripticn of necessa.y products and
services

—Plan for development or purchase and
introduction of products and services

—Financial analysis of costs and returns

—~DPotential problem areas

—Recommendations

—First year tactical plan.

¢. Business planning is a bottom-up pro-
cesy, responding to periodic top management
guidance. reviewed and approved annually by the
Chiet Executive Officer (CEQO).

d. Mr. Scribner’s philosophy is that the
operational paradigm must change when you can
see recurring, fundamental problems. He defined
paradigm as:

~A set of rules (usually unwritten)
--The way you view your environment
~How things “get done around here.”

¢. He described the paradigmatic responses
ol the 198Cs to the natural contradictions in
business:

—1igh Quality Vs. Low
Cost > > > Tota! Quahty Control

—Responsive Delivery vs. Low Inven-
tary > > > Just In Time

~—Innovation ve. lLarge QOrganiza:
tions > 2> 2> Management by Objectives

—Rapid Design vs. Low Development
Coust > > > Design for Manufacturability.

He described the following contradiction and
operational paradigm for the 1990s:

—Low Cost Production vs. Rapid Cus-
tomer Solutions > > > Strategic Alliances.

f. During use of the above planning pro-
cess, Hewlett Packard's Microwave and Com-
munications Group proposed establishing a sur-
face mount technology facility. For this capital
proje<t, a PM had been selected; he was a divi-
sional VP, R&D laboratory manager, and is
expected to manage the facility into production.
The M is assured continued employment at HP
even if the project should fail. The project has
been chartered to break even within 3 years. It
is budgeted annually but stabilized by the strate-
gic decision to invest over a 3-year period.
The PM must submit quarterly reviews to top
manzgement,

2. Interview with Mr. Wolf, MCG Quality and
Customer Support Manager

a. Subject: Quality Management at Hewlett
Packard.

Mr. Wolf has substantial experience with DOD
quality requirements.

b. The most significant difference between
DOD and HP in managing quality is that DOD
focuses on paper systems to document quality
management process whereas HP focuses on
mezsurable results. He explained that the cost of
quality documentation on DOD purchases of HP
products adds about $1,000 to each end item pur-
chased and has resulted in less actual quality than
the same items delivered to commercial cus-
tomers. This is due to the fact that HP must
employ someone to create the paper; they employ
their field service force to unpackage the end items
and run them through tests on field support
systems which are frequently not as accurate as
the in-line manufacturing process delivers.

¢. He acknowledged that DOD is apparently
unable to feed back specific field faiiure to HP in
a timely manner to support fundamental correc-
tive actions. He described quality feedback as an
essential element of any viable quality system.

d. Hewlett Packard, on the other hand, reacts
quickly to returns from the field to subject failed




items to analysis; reasons for failure are then
arrayed by type failure and cause and subjected
to pareto prioritization to preclude recurrence.
This may require a change to HI”'s processes (40
percent of the time). a change to HP's purchase
specifications (30 percent of the time), com-
munication with parts vendors for warranty cor-
rection (20 percent of the time}, or other actions.

e. Heexplained that during the past 15 years,
defects of vendor supplied items have been driven
down to 28 parts per million. Given that rate, HP
fecls its apprcach to forming strategic alliances
with suppliers is correct and it need not imple-
ment incoming screening procedures. Normal
assembly testing and fina! assembly testing is con-
sidered tully adequate. The purchasing system is
very decentralized and involves few "how to" pro-
cedures. There is no specific corporate require-
ment to compete purchases, nor is there any
second guessing of single source purchasing deci-
sions. In tact, onc of HP manufacturing’s strategic
visions is to procure commodities from “a
minimum number of long-term, world-class sup-
pliers” who would be “partners in success.” Mr
Wolt described a recently concluaed alliance
between HP and an OEM manufacturer for a
cemponent commoen to many of HP's products.
He did not appear concerned about potential loss
of leverage associated with committing to a single
supplier for a long period of time,

¥ He feels that MIL-Q type requirements of
DOD are wiiiien to the lowest common
derominator of supplier quality and a furda...n-
tal change is necessary for DOD to see quality
dehveries on the vrder of HI's.

g. It was observed at HP that a good rule of
thumb for tracking and systematically improv-
ing quality in their products was to trend end item
fatlures per $1000 of end item cost. In 1976 the
rale was 10 percents$1000 ‘that is: .1 end-item
failure per year per $1,000 of end-item value); by
1980 the rate was 3 percent$1,000 and it is now
3 percenti$1,000 due to continued emphasis (o
find and analyze failures and correct problems so
they don't recur. They allow that this quality
metric is not perfect, but feel it has some strong,
merits Fust, it s sunple and relevant Lo overall
product quelity . Theretore, they teel improvement
on this metrnic is casily understood and will have
a «ollateral bernehit o improving quality on all
fronts, not just specibic areas being, measured.
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Second, the metric is rooted in history.
Hewlett Packard has been tracking this metric for
many vears and has a data base from which to
make meaningful comparisons, and the metric
was developed by founder, Bill Hewlett. To their
credit, HP has resisted attempts to change this
single most important measure of quality.

h. Hewlett Packard has a vendor
rating/evaluation system called TQRDC. The
elements of that system include evaluation and
rating of: technology, quality, responsiveness,
dependability, and cost, seemirgly in that order.

i. Mr. Wolf's final point was that technology
is changing so fast that a paper-based quality
system cannot define all important factors before
there are fundamental changes that invalidate the
system.

3. Interview with Mr. Bodway, CBQ Director of
Product Development.

a. Subject: Product Development Process for
HP Information Systems.

The presentation and discussion describes
the standard “phase review process’” composed of
seven serial phases and the responsibilities
involved with new product development. The
typical project cornpletes all phases in from 6
months to 3 vears with an overall 70 percent
likelihood of successful completion.

b. A new product is composed of computer
hardware, basic operating .ystems, and/or
operating system overlay software in combina-
tions necessary to enhance existing product lines
or create new ones, plus if applicable, customer
system solutiens and interface to customer IS net-
works. Their PM is callad System Manager
though this report will term this individual the
I’'M.

¢. The process has been in use since 1986 to
permit management of 20-30 new projects at any
pointin time; it i composed of 7 phases (0-6) as
follows:

—Requirementy: Plun.  ldentifies  oppor-
tunities, deiines lite-cyde resource requirements
and commits resources for next phase. Links pro-
ject to buiness planning. About 50 percent of all
projects proceed to next phase

=Study Define, Sclects the competitive
alternative that satisfics corporate expected return.
Lotablishes functional planning and commits




resources for next phase. About 80 percent of all
projects completing this phase are ultimately com-
pleted and marketed.

—Specify/Design. Contirms total project
baseline (cost, schedule, performance and payoff)
and commits resources for all follow-on phases.

— Develop/Test. Authorizes publication of
specifications of price, performance and availa-
bility and may authorize limited customer acress.

—User Test/Ramp Up. Authorizes unre-
stricted trade shipment to customers.

—Entrance/Support. Complete R&D
enhancements and system management activities.

—Maturity. Implements discontinuance
plan (like transitior: plan) and removes from phase
review process.

d. At each phase review, the phase review
committee decides if the project will proceed
immediately (with or without conditions}, will be
delayed or cancelled. The committec is composed
of the highest corporate functional managers:
marketing, R&D), quaiity, manutacturing, cus-
tomer support, and finance. The phase reviews
are often conducted with the Chief Operating
Oflicer, Mr. Morton, in attendance. They are
scheduled for exactly 30 minutes. They are not
design reviews or problem-solving sessions. The
primary purpose is to discipline the product
development system to work on schedule, and to
ensure all issues are resolved before the review.
There is no tormal preparatory review with the
committee; rather, the PM is expected to identify
all problems well before the 1eview and resolve
them via direct action with the necessary func-
tional groups.

¢. The critical factor tor successful projects is
the business plan; if it is well thought-out and
integrated. the corporate system will successfully
execute accordingly. The PM conducts weekly
reviews with all functional participants who are
accountable to the corporation for support. The
’M s an orchestrator, with no decision or direc-
tive authority other than to coordinate ali actions
and ¢nsure fuli compliance with corporate sys-
tems; he also has no direct control of project
funding,.

f. The typical '™M iy two levels below the
..1'.‘,igm-(] divisional general manager (GMy The

divisional GM reviews all reports to the phase
review committee but does not “vote.” Should the
project require more than the previously approved
project funding, the Computer Business Executive
Council must decide (composition of the CBEC
is the COO and corporate executive vice
presidents).

S. Interview with Mr. Snyder, CBO Director of
Program Management.

a. Subject: Strategic Direction of the New
Product (Phase Review) Development System.
The discussion included specific reference to the
major new product line, “Spectrum,” in which the
HP 3000-series computer hardware and software
architecture was changed; the project required 4.5
years, completion in 1985, and was conducted via
a different process than described for current new
products.

b. The “Spectrum” project was managed by
a hand-picked, dedicated team of 200 experienc-
ed personnel organized urder a system program
manager (SPM), as distinct from a system
manager, due to scope. The SP'M and other senior
participants had “assured round trips” back to
previous positions should they have to "bail nut”
from “"Spectrum.” Spectrum was clearly a project
in which HP "bet the companv.” The SPM set the
<chedule and controlled funding; he had direct
communications with the CEQ and regularly used
them to resolve issues among functional partici-
pants. Schedule was the critical criteria of success;
funds were overrun somewhat and performance
objectives adjusted as necessary to achieve on-
time market introduction.

¢. Mr. Snyder indicated that the success of
Spectrum laid in a stable baseline for the whole
information system product line for about 16
years; that is, another project of similar scope
should not be needed for another approximately
8 years.

d. The SPM reported monthly to the COO
and CEOQ to inform, explain and. if needed, get
assistance. Financial management support was
provided by the matrix.

¢. For the projects managed under the phase
review system, Mr. Snyder explained his otfice
decides which projects will proceed past ["hase 2
and when. He stated that the intent is to choose
the projects which will otfer maximum market




penetration first; but nearly all projects, once ap-
proved for Phase 4, will be completed. The pro-
cess provides a set of “technology platforms”
which can be selected trom for earliest introduc-
tion of satistactory canability; the result is that
very few projects require pushing the state-of-
the-art.

f. He explained that the primary problem for
industry is failure to complete a maior deveiop-
ment; the HP system facilitates rapid, tailored
introduction ot solutions for customer use. He
stated that a precept of HI™'s system is to ensure
against “surprise.” If anyone iies, or hides behind
legal interpretations, that person is fired. If sup-
pliers fail to live up to agreements, they are
eliminated from the industry.

6. Interview with Mr. Morton, CBO Chief
Operating Officer, and Mr. Walker, CBO Office
of Chief of Financial Management.

a. Subject: Strategic Planning and Decisions.

b. Mr. Morton described HI? as being good
at disceminating corncrate obiectives <o all per-
sonnel know the priorities. He explained that he
attended most phase reviews in order to keep
abreast of progress and to ensure the system was
working.

¢. He described the business planning process
as one that builds consensus and ensures good
short-term performance without sacrificing iong-
term R&D programs.

d. He described the IP'M as a facilitator to the
standard structure and when he was unable to
resolve all problems, the group and sector
managers would step in to assist,

¢. Mr. Morton mentioned that a divisional
realignment had been accomplished in November
1988 to better facilitate integrated program plan-
ning and exceution.
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f. He further explained that the Computer
Business Executive Council was empowered to

make strategic decisions, review selected
businesses and integrate planning across
businesses.

g. Mr. Walker described the process of
attributing financial data to projects as fairly
relaxed, giving the line managers flexibility to
adjust funding to accomplish priority objectives.

RESULTS ACHIEVED

No specitic project was tracked at HP, either at
the Microwave and Communications Group or
the Computer Business Organization; therefore,
achievement of specitic cost, schedule or perfor-
manc2 goals was not assessed. It appeared that,
as a general observation, emphasis was on timely
achievement of strategic goals. Major programs
(e.g., "Spectrum” and the surface mount
technology facility) were controlled at the PM
-evel with frequent PM to CEO-surrogate status
updates. Success of these major programs was
measured in terms of timeliness first. Technical
performance was next in importance, the prod-
uct‘plant must be fully sufficient when intro-
duced, but could, and would be improved
through planned enhancements over its life cycle.
Investment cost was not over-controlled, funds
were the tool to achieve strategic breakthroughs.
The smaller, produci enhancement and apglica-
tion projects were tightly administered by the
phase review process. In this latter process, PMs
had little authority, acting as coordinators for nor-
mal operationai managers. Timing, performance
and cost for these projects appeared to be
orchestrated through a committee management
process. Project achievement versus original pro
ject baselines was not assessed.,




APPENDIX C
DOW CHEMICAL CASE

PROJECTS: Capital Plant and Equipment

COMPANY: Dow Chemical Company, Michigan Division

DATE OF VISIT/INTERVIEWS: 23 March 89

PERSONS INTERVIEWED:

Dr. Robert Pangborn, Laboratory Cirector
Mr.
Mr.
Mr.
Mr.
Mr.

Larry Meir, Division Engineering
Norm Hozak, Division Engineering
Stan Nelson, Dow Purchasing
Mike Wond, Dow Purchasing

DESCRIPTION OF SYSTEMS:

This case documents the Dow Chemical Com-
pany, Michigan Division process for managing
implementation of major capital/equipment
systems. Four to five of these systems are in pro-
cess at any point in time. Recent examples include
an aspirin production facility, a special purpose
plastics plant, etc. Such plants include a structure;
a process-flow line composed of incoming
materials storage, handling and processing; in-
process and final product storage; process
monitoring and control systems, safety and waste
disposal systems, etc.

SCOPE OF PROJECTS

1 Timeframe. Typically, 18 months from Board
of Director approval for detail engineering
through operational start-up.

2. Funding. Investment funding of $2M :o
$500M; the typical new plant costs about $100M.

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

1. Program Management
Engineering

and Process

a. Dow manages all capital projects in
phases, as {ollows:

Phase Effort

1 Scope. An outline proposal from any
element

Frank Aerstin, Section Manager, Process Engineering

2 Preliminary Engineering. At this stage
authorization! is given to proceed from
the appropriate level dependent on pro-
jected cost. Program Manager is
assigned.* Long lead Items are placed on
order.

3 Plan for Engineering. The operational re-
quirements for equipment and buildings
are established.

The steps abave (which result in a detailed cost
estimate and business plan, as well as, engineer-
ing descriptions) are the respons;bility of the Pro-
cess Engineering Department. It is handed over
to Division Engineering upon completion of "hase
3. The lead Process Engineer normally reverts to
a consulting role with the lead ’roject Engineer
taking over. There is a formal review at the end
of Phase 3; the Head of Process Engineering has
the authcrity to move the program into Phase 4.
The PM has the authority to bypass this review
if he feels 1t is essential to meet program
objectives.

Phase Effort
4 Detail Engineering. Contract require-
ments are documented, sources solicited
and evaluated.
5 Construction. Contractor accomplishes

building and installs vendor provided
equipment.




6 Drestart-up. Cleaning and testing of facil-
1ity. This is a joint PM and gaining Plant
Manager run test with the PM retaining
decision authority.

Start-up. The facility is turned over to
operations.

b. The mortality rate of projects is nearly S0
percent before Phase 4. This cancellation does not
necessarily represent a bad program but may be
in response to a change in the market or business
plan. Dow Purchasing (worldwide) has apprex-
imately $2B capital expenditure budget annually.

¢. The size of the typical program manage-
ment core staff is 5-10 with the remainder matrix
assigned as required. The entire program staff
with its matrix support is moved near the con-
struction site, usually in a set of trailers. This gives
the PM signiticant effective authority over all pro-
ject team members.

d. Nearly all PMs come from manufactur-
ing because the result will be a manufactu-ing
plant. They are experienced in manufacturing
operations. Characteristics looked for in a PM are:

—Gcod leadership
—Plant operation experience.

Most PMs do two or less projects in a career.
They are high-risk operations, that is they can ter-
minate advancement but will not terminate
employment.

e. Previously, most Dow projects took 3
years from scope to turrover, now the emphasis
is on a shorter start period. There is a move
toward concurrency and away from a strict se-
quence as described above.

f. Detailed financial control 1s maintained.
A detailed cost estimate is established at Phase
three and lod".ed in at Phase 4. It clearly identifies
cost to the equipment level.

g Program managers have authority to pick
a supplier, with price not the only factor.

2. Detail Engineering Management.

a. Volume of business has ariven Dow to in-
stitutionalized “fast track (12-18 months cycle)
programs where emphasis has been on budget and
timing. There is recognition that cost and time are
related and the firm is emphasizing schedule
within budget limits. Time is a competitive ad-
vantage. Once the Board of Directors funded a

program, total control of these funds goes to the
program manager. He musl obtain approval from
the Board of Directors prior to commitment if he
expects to exceed his budget by over 10 percent.

b. Dow Purchasing is normaliy its own
prime systems integrator. Contract administration
is in the engineering division. They visit plants
and inspect processes. Program management
employs detailed control using Pert and basic cost
accounting information, updated weekly. In con-
struction programs, one division utilizes MAC
computers with MAC Project Il software. Several
of the local construction firms use the same in-
formation data bases to track schedule. There is
a great deal of attention paid to the detailed master
plan; the PM reports menthly to upper manage-
ment (normally one level above the PM). Program
managers and plant managers are generally five
levels below the Chief Executive Cfficer of Dow;
intervening layers are ([rom the top) President,
Dow, USA; VP Manufacturing; GM, Michigan
Division: and Major Manager, Product XYZ.

¢ The firm is using a financial management
system which would probably pass CSCS audit.
They look at it in detail as they manage their work
but only report up aggregated data. They can,
however, focus on a particular cost or schedule
variance as required.

3. Purchasing Capital Fquipment Items and
Construction Services.

a. Dow has only a few major purchase items
or commodities centrally purchased. Otherwise
each operating location (e.g., Michigan Division)
controls its own purchases.

b. In purchasing, most of the professionals
are degreed engineers from the technical field sup-
ported. Emphasis is on the buyer’s professional
knowledge t> understand acquired technology.

c. Specifications are general in nature. Dow
expects *he vendor to produce specific solutions
for operational requirements. A great deal of emr-
phasis is on technical evaluaticn. I{ the engineer
and the project buyer disagree, the program man-
ager is the tiebreaker.

d. When making a source selection, cost is
only one factor. It must be integrated with
schedule and quality.

e. The company concentrates on maintain-
ing a stable vendor base, The basis for this base




is the experience of the professionals in the com-
pany. The company spends a good deal of time
on prequalification.

f. Dow uses competition when it is ap-
propriate. There is no corporate goal or policy
mandating its use. Guidance is based on common
sense. Supplier relationships are developed to
emphasize schedule and put less emphasis on cost.
We were provided copies of their supplier evalua-
tion system which was quite similar in use in other
cases. Itis a supplier audit system which evaluates
the supplier’'s processes. The goal is to screen out
poor suppliers with the collateral benefit of reduc-
ing the supplier base. They have not used the
system as a weighted factor in making contract
awards, but are considering this later.

g. Procurement administrative lead time is
rareily longer than a month. It can be done in 1-2
days when necessary. Because most projects are
on a fast track, with considerable concurrency,
this dictates making purchase decisions as late as

possible in the process, giving the greatest flex-
ibility in making engineering decisions.

RESULTS ACHIEVED

No specific project was tracked at Dow Chemical;
therefore, no specific cost/schedule/performance
goals were set. In general, schedules appeared to
be met as a first priority; performance objectives
were met though detailed requirements were
traded-off with the exception of safety features
which were never compromised; cest objectives,
plus-or-minus the 10 percent management reserve
to the PM were met.

Endnote

1. Authorization - The company’s Business
Management Team can authorize the scoping of
a project. If it is more than $2M, it must be ap-
proved by the Board of Directors. This decision
is reviewed at the end of Phase 3 when the Board
gives its final approval. Approved program fund-
ing is allocated to the program manager.




APPENDIX D
GENERAL ELECTRIC AIRCRAFT ENGINE CASE

PROJECT NAME: “Factory of the Future”

COMPANY: General Electric Aircraft Engines (GEAE), Lynn, Mass.

DATE(s) OF VISIT/INTERVIEW(s):
PERSONS INTERVIEWED:

14-15 Feb 89

A non-attribution request vras made by interviewees. Personnel were interviewed at several
management levels including general management, project management, and functional department

management.
DESCRIPTION OF SYSTEM

The General Electric (GE) Aircraft Engine Group
“Factory of the Future” is a fully automated
machining {acility for processing rotating com-
ponents of high performance jet engines. It is one
of several new manufacturing plants planned and
implemented from the mid-1970s to present to
modermnize GE's worldwide competitiveness across
many commercial and military product lines. All
such plant projects shared many of the same
guiding principles such as automation and team
management. The factory system includes a
modern process area which houses approximately
25 nurnerically controlled (NC) machines for turn-
ing, milling and drilling vendor-delivered raw
materials. Numerically controlled machines are
linked to a mainframe computer controller which
directs interaction of machines between process
runs with automated materials handling and other
support systems (e.g., incoming inventory staging
and delivery system, tools staging and delivery
system, and the system: for finished product clean-
ing and preparation for shipping). Production
control and status is automatically provided to
the production control room. In operation, a part
undergoing processing in the plant is never
touched by human hands from the time raw
materials are unpackaged until the tinished part
is packaged for shiprent. About 22 rotating parts
for various jet engines are currently being pro-
cessed in the plant with growth to about 3C parts
during the next 2 years. The plant facility is run
by 120 union personnel supported by abcut €0
management personnel, 24 hours/day. 362

days/year. Management personnel are production
planners, systems and maintenance engineers;
union personnel are of two skills—parts receiv-
ing and shipping handler and automated factory
mechanics. There are no direct machine operators
in the plant.

SCOPE OF PROIECT
Conceived: 1982,
Planned: 1983-1984.

Implemented: 1985 ground
breaking; 1986 initia} produc-
tion startup

Full Operation: 1987 24-hr.
operation; 1990 tull capacity
loading.

1. Timeframe.

2. Funding. A %52 million internal venture
capitalizatior: of which about $6 million is for the
building and $46 million for the automated
machines and materials handling systems.

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

1. Program/Project/Plant Management
a. Matrix managed,; aspects are as follows:

—The PM has a staff of about 60
dedicated personnel, hired via the standard com-
pany personnel system for the implementation
and production phases; about 120 additional peo-
ple were provided by functional directorates, as
negotiated between the company and the union.

—Statfing appears to be very stable over
the implementation and production phases to
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date. The PM has a strong positicn reference per-
scnnel retention due largely to strength of per-
sonality and knowledge of the personnel system.

—In production, the PM is not responsi-
ble tor the business plan; that is the responsibility
of the PMs of customer engine programs.

—The plant PM is resporsible for qual-
ity, cost and delivery of machined parts to the
plant responsible for the follow-on process.

-—The PM has no authority to operate
outside of normal G.E. aircraft engine procedures;
tor example, purchasing exercised strict autonomy
in source solicitation and selection procedures.

b. Project was baselined via a plant ap-
propriation request (PAR), a projected business
plan, resource allocation, schedule, and technical
descripticn. The baseline 'AR plan is developed
by operational management, approved by the
Chief Executive Officer, and presented to the im-
plementation PM for executicn. Changes to the
PAR must be approved by the Departirent Gen-
eral Manager (PM’s immediate superior) unless
sighificant changes Lo budget. scheduie or ultimate
capability are to be made. The PAR is not a de-
tailed document but an objective-uiientated one.

c. Progress./status reports were made
quarterly to the GEAE Vice President (two levels
sbove 'M). The reports were detailed and pro-
vided for information. The GEAE has eliminated
all \'P positions at Lynn, Mass.; thus division
general inanagers directly report t> the GEAE VP.
The "Factory of the Future” P reports to the
Manutacturing Department Generai Manager.

d. Plant organizaticn in the production
phase i based on management worker teams
rather than traditional line and staff elements.
Oniy two worker skill categories exist—part
handlers and machine maintainers. {his permits
great tlexibility in employing teams in that thev
are motivated to work cooperatively to optimize
productivity and quality.

e. The PM selection criteria is ditferent for
the PM designated to plan and gain corporate ap-
proval tor the project from the PM charged with
implementing the plan and running the plant. The
“Factory of the Future” has had three PMs. The
first managed concept development and pianning
through approval of the PAR by the CEO.
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The second PM implemerited the plan
and continued as the plant manager for | year
following initial production start-up.

The current PM is principally responsible
for production, but also is seeing tc the evolu-
tionary nature of application software develop-
ment and implementation, and initial processing
of the remaining ten parts planned for full capacity
operation in 1-2 years.

2. System Engineering Management.

a. Specification of systems to be acquired
from vendcrs was done iteratively and
cooperatively with system vendors. The require-
ment, solicited competitively, was a capabilities
detinition; vendor proposals established what
would be provided; these proposals were
negotiated to ensure full understanding and the
capability to be provided. The GEAE did not in-
itially sperify subsystem requirements but did
spell out all critical interfaces to other systems,
including control system. Vendors were selected
based on their technical proposals; solicitations
were open, though the design team did suggest
prcbable sources. A somewhat unique aspect of
vendor contracts was since there was significant
risk there wculd be problems integrating various
systems which must operate automatically
together, vendors were obligated to perform un-
til all systems were operating successfully. Fixed-
price contracting applied to most vendor efforts.

b. It was noted that, though GEAE uses
CAD/CAM and has acquired a CAD/CAM com-
pany, it can not automatically transfer CAD
documentation to the CAM system due to the
detailed and time-consuming process of review
and approval of design results. Should this pro-
cess be improved, there appears to be substan-
tial promise of directiy trenslating design criteria
into nunierically controlled machine instructions.

3. Purchasing and Quality. (Suvbparagraphs
apply to all elements of GEAE, not just the sub-
ject plant.)

a. It was observed by GEAE managers that
the attitude concerning ethics has evolved during
the past few years to one of total compliance with
the letter of government regulations and guidc-
lines. This strongly subordinates project perfor-
mance, cost and schedule objectives to that of




compliance. This situation is driven by findings
ot unethical behavior in the 1984 timeframe and
the tremendous emphasis government agencies
have made to define and enforce ethical practices
forindustry. Therefore, for consistency, DOD re-
quirements are implemented across the board, to
include their application to commercial products
and processes.

b. The corporation uses MIL-Q quality re-
quirements on all aircraft engines, commercial and
military. GEAE touts quality as the first element
in successful engine products due to implications
of failure of aircraft safety and company reputa-
tion. A supplier quality rating system is in place
for a few component commodities: a classic qual-
ity control approach is employed involving the
following:

—Audit of suppliers’ QC system to en-
sure sutficiency

—On-site visits to ensure systems are be-
ing used according to plan.

—Performance is assessed based on the
foilowing:
--Delivered quality: reported quarterly;
value-40 percent; measured using an exception
reporting system

--Definition of the quality system and
conformance; value-60 percent.

¢. The goal of the supplier qualification
system is to narrow their supolier base while en-
couraging suppliers to become more selt-sufficient
and responsive to a greater line of component re-
quirements. The system is not used as a “bid fac-

tor” for government orders but is in use for com-
mercial orders.

d. Numerically controlled machine self-
checking accuracy, coupled with off-line but in-
tegrated testing capability, all linked to the con-
trol system minirizes the need for off-line testing
to verify quality of machining. This capability can
be of use in two important ways: 1) Normal ac-
curacy of the numerically controlled machines,
backed up by automatic calibration may permit
component specifications to be detailed knowing
the inherent NC accuracy/quality; 2) When qual-
ity reporting is required, the reports requirement
can be adjusted to use computer output from NC
machines directly, versus using off-line tests and
differently formatted reports.

4. Production.

The “Factory of the Future” has potential for
significantly reducing WIP inventories due to
predictability of process time. The JIT and TQM
reality in the plant forms a cornerstone for ex-
panding these capabilities out into the integra-
tion/assembly plants.

RESULTS ACHIEVED

The “Factory of the Future” is clearly a technical,
cost and schedule success. However, due to
reduced orders for the principle parts to be
processed in it, the plant has yet to achieve the
financial success upon which it was approved. The
shorttall of business is being made up by pulling
processing of other production parts from older
plants. This requires more application software
development and integration and should be
achieved in 1-2 years.




APPENDIX E
TEKTRON({X CASE

PROJECT NAME: World Class Manutacturing Plants

COMPANY: Tektronix, Beaverton, Ore.

TriQuint, Beaverton, Ore.
DATE of VISIT/INTERVIEWS: 30 March 89
PERSONS INTERVIEWELD:

Mr John Ristow, Director, Corporate Quality Assurance

Mr. Soren Vestergaard, General Manager, Portable Test Instruments Division
Mr. Kobert Dueltgen, Marketing Manager, Portable Tesl Instruments Division
Mrs. Bonnie Sullivan, Director, Corporate Procurement

Mr. Don Tucker, Marager, Operaticns Group, Federal Systems Division

Mr. Neil Shiller, Army Account Manager

Mr. Richard Ailen, Director, Quality and Reliability Assurance, TriQuint
Mr. Alan Patz, President, TriQuint and former Director, Finance and Operations, Tektronix

Technology Group

Mr. Richard Anderson, Financial Manager. Multi-Comp and tormer Financial Manager, Tektronix

Capital Projects

DESCRIPTION OF PROGRAM

Six capita! programs, planned and implemented
from the late-1970s to mid-1980s, were investi-
pated. They were efforts by Tektronix to position
iteclt as a world class manufacturer and supplier
of clectronic test and measurement equipment and
communications systems, Corpomtc strategy was
to ensure and improve their market share in the
tace of the mounting Japanese invasion of world-
wide markets for electronic test and measurement
equipment, Centerpiece of the strategy was a new
2400 -series poriable oscilloscope product line. The
niew scopes required much higher performance,
smaller and less power-demanding components
than previous instiuments as well as improved
availability of thousands of vendor supplied com-
ponents. In additon, a purchasing program
originally termed the “Supplier Reduction Pro-
pram’ was investigated; it was implemented over
the period 19871988, The tour capital projects
were:
Buildmyg 59, hitegrated Circuit Manufuctur-
Tanf. A 185,000 sq,. L, production facility
ed spedifically for integrated circue (1C)

production. The building project involved a pro-
duction area:

—Isolated from vibrations cof corridors and
elevatars and with work areas isolated from each
other (conceptually like a Beautyrest mattress)

—With overpressure atmosphere which. with
air cleaning filters, provides atmosphere cleaner
than 10 parts (1 micron or larger) per cubic foot
(this is 1000 times cleaner than a hospital
operiting room)

—With extremely tight temperature and
humidity control, compressed air and special pro-
duction gases (including poisonous and explosive)
distribution systems, and with five separate con-
taminated waste material dispcsal systems,

The plant currently produces silicon bipolar ICs,
charge-coivpl~d devices and gallium  arsenide
(GaAs) IC«. 'The GaAs capability was a business
spin-off in 1645 to TriQuint, a totally owned sub-
sidiary, to prcduce and market GaAs technology
to Tektronix and other customers (including com-
petitors): it is the subject of a separate caselette
below,




2. GaA: IC Plant. This plant occupies 35,000
sq. tt.. of Building 59 (above) and is operated by
TrnQuint. The plant was planned and imple-
mented as a part of Tektronix as part of a long-
range design to ultimately spin it off. Tektronix
feresaw its needs would be far less than plant
capacity. The plant produces GaAs ICs to cus-
tomer order and a number of standard cempo-
nents for Tektronix and other customers. At this
time Tektronix represents 10 percent ot TriQuint's
sates while direct sales to the government (mostly
rescarch and advanced development efforts) are
about 20 percent and sales to industry tincluding
primes on government contracts) are another 70
percent. The project involved designing, pro-
viding. instailing and testing automated equip-
ment tor IC production te.g., ion implanting
devices: and ali utilities te g, gases, air, waste,
etc.) whith would auginent or adapt to the
Building 59 tacility. The GaAs is the most
demanding 1C technology currently in production
in Building 59.

3. Building 78, Automated Warehouse. Building
78 was designed to be the central incoming parts
receiving, storage and retrieval facility. The
building was designed around an automated sys-
tem for storing and retrieving parts and a high-
vav storage area for oversized items; this storage
area utilizes special 50 vertical foot fork-type lifts
ithese lifts are manned). The objective of the facil-
ity was to integrate and reduce all parts inven-
tories and to improve cycle-time in finding and
moving nceded parts to appropriate manufactur-
ing plants.

4. Cathode Ray Tube (CRT). Hybrid Circuit,
and Circuit Board (CBy Manufacturing Plants.
These projects were referred to during interviews
about the above projects and were similar in
scope, timing, and overall corporate objective.
They are included to rousd out the application
of project management approaches used in
Tektronix.

SCOPE of PROJECTS

1. Buiiding 59 (1C facilityy. Cost: $33.4M; Ap-
nroved by Board of Directors (BOD) in 1979, re-
guired 21 months tc implement.

o dAds Tiant Gn Bullding 59). Cost: §1.7M;
Approved by BCD February 1984; completed and
siun off as TnCQuint in April 1985,

3. Building 78 (automated warehouse). Cost:
%$23M; Approved by BOD in 1977; completed in
1976,

4. CRT, Hybrid Circuit and CB Plants. Cost:
$20-50M each; approved and implemented be-
tween the late-1970s and mid-1980s.

5. The Supplier Reduction Program reduced
manufacturing material suppliers from more than
2,900 to approximately 200 in 1'% years. These
suppliers represent more than $380M annually in
Tektronix purchases.

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

Tektronix went through a major reorganization
in the late 1970s from central control to decen-
tralized. It is composd of three fairly autonomous
business groups (managed by vice presidents),
each with several product divisions and/or com-
ponent manufacturing plants. These divisions and
plants are managed by general managers and are
profit-and-loss centers. Each of the above capital
projects was conceived during ¢ period of centrai
management and most were execeted during
decentralized operations. In all cases, Tektronix
was the integrating organization, hiring con-
sultants and systermn/subsystem contractors as
required.
1. Building 59 (IC facility).

a. Program/Project Management (including
functional management). The vce pesident for
mnutacturing was initially the responsible senior
manager for the project {later the project was
reassigned to the VI of Tektronix Technology
Group); the former chose to assign a project coor-
dinater (I’C) to share the coordination function
with a PC assigned by the corporate Director of
Facilities. This VD retained all project decision-
making authority. The project team consisted of
several industrial enginecrs who, among other
duties, managed various building and subsystems
contractual cflerts, and who reported to the VP
through channels; representatives of four pre-
existing semiconductor manufacturing facilitics
(these were users) who reported through their
channels to the same VI, and a consulting con-
tractor Procurement was, at the time, a central
corporate function, The project team was reor-
ganized about 12 months into the 21 month im-
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plementation due to corponate teanganization the
underway At about the same time several bey
participants (incduding the VI' and engineering
PCY were changed due partially to a significant
unauthorized cost overrun condition. The facl-
ities PPC function was assumed under the new
Director of Finance and Qperations who reported
to the new VI of Tektronix Technology Group.
The s ronduccted Lw:(‘lv:ly status reviews with
all teamy munbers except the VI who was bricted
s NUCUSSaly

b Tedoncal Regurements NManagement
Liviroranental requirements for the fachty varied
among tho user gronp representatives duc to the
ditterent JO technojopices to be resident i thy
Luildimg. Oranally cach teehnology would get
on arcd tadored to s peeds eack dsalated trom
the other However space tobe allocated to car b
technolopy weas Adithicut to detetmine, due to dif -
ferig Forecests of future business for carh The
result was the entice {& 2ility was built to the most
strinpent rugrarement Uhat of GaAs JCs). Becaust
A Chene e seoid costione, ihere way some eifori,
dusing inpleseatabion, to hold down costs by
tracdhig bl sorne construction matenalys choijces
(v st Looper pipes instead of stainlcws sived
bt et pas pipes) . Fachties specihications were
drvclopud by andestoal engineers in coordination
vk the facihtic - P sone users felt Tobe out of
e prrocen entl oo late,

« Fnaal Management, The funcon vae
cinally centralized at corporate headquatters,
then moved to the new Ditector of Finance and
Opcrations when that position was created. The
orpanal BODY approval autlcrized $42M for the
projectwith up to a 10 percent reserve allocated
to thee VI Cornorate financial management did
not track cotnmitments of funds for the project,
the project team did Whep corporate finandial
manapement discovered actual expenditures ex-
ceeded authorization plus reserve, commitments
for the project were even barger, I ntcresting
tonote that Tebtramx contimucs to leave projedt
firand al management fothe responsible VT and
bas pol |m|;(.~.¢-d more stringent tules for authoris
s and track my projecttunds. Rather, they rely
ancactauntabality of assipnicd management

d
tine and to full speaificaion, total cost to imple:
el aber b pereast i that indbally autho

Foodt, The propct way completed on

~e

nzed. The 2400-series osailloscopes which de-
pended upon the tacdility were introduced on-
target and have become the highly successtul,
main preduct line at Tektronix. Over-design of
Building 59 has facilitated technological expan-
sion and will continue to do so for up to 20 more
years; any significantly lesser facility would be
approaching technological obsolescence by the
carly 1990s. It appears that if overruns had been
reported ina timely manner to the BOD, they
might have been approved without need to replace
those gesponsible. In any case Tehtronix has not
implemented severe procedures which would pre-
cJuae any possible cecurrence, rather they con-
boue o rdy oncappointed managers to operate
aceording to pood business prachioe.

2. The GaAs lacllity in Building $9

a. Program Project Munugement. The pro-
jrct was approved to be internally implemented
then spun off as o seprarate busingss enterprize
following completion, The former Director of
Finance and Operations, Tektronix Tedhinology
Croup, was appuinted General Manager (GM) of
the prospective new businesy and had full cuthor
ity to commit up to the approved $1.9M pius 10
percent reserve without reporting back to cor-
porate headgquarters; he was not reguired to report
progiesy to the laboratory VI This GM ap-
pointed a full tine Project Manager, who, follow-
ity completion, became Viee President of
Manufacturing in the new business, TriQuint; the
GM become: President of TriQuint.

b Kesults. The project was completed on
onginal schedule despite a delay in BOD) approval
ol 4 months, It came in 10 percent under approved
cost and in (ull compliance with technical re-
yuircments. TnQuint s now a $1OM/vear busi-
ness. Iy GaAs techinology is commerdially sold
to Industry at large and iy one of the aitical
technologies provided to space programs,

s pullding 78 Automated Warchouse

a. Program/Piojec! Management, ‘The vice
president responsible Tor this project hited a pro
fesslonal project manager, This I'M was em-
powered to task Tebtronix staff and conmit
authorized for the project. Mt
Andirson, thon the projects finandial manager,
il g d ultinate success of the project to three
things:

Tesolr ety




—~Hinny a protssional M

—Detailed business and techrical plan-
ming prior to BOD approval, including solidting
andd evaluating bids tor all building and sub-
systemns contracts on a range-bid basis. This re-
quired bidding tirm tixed prices with contingency
values should brdders encounter bad weather,
unexpected soil conditiops, sottware intertacing
prablems. etoo. The project team then analvzed
potential costs established a best estimate with
rangie contingendics and obtained approval tor the
best estimate plus a 10 percent reserve.

- The requirement was not changed dur-
mys impiementabion Increased requirements were
mnplemented as tollow-on “block upsrades.”

b Techincal Reguooments Marnagerment.
The project was planned tor evolutionary imple-
rentation. The baseling ettort was implemented
tocbaciltate future upprades (e initial ground
proparation was beyend the minimum needed to
tab.t advantage of fow costs it done all at once:
1t was used later during an upgrade). This ap-
proach permitted low cost expansion once such
v donned aed approved without complicating
mitral naplementation.

¢ RKesudtss The project was completed on
tme, within 1 percent of authorized $23M cost
and adhicved total required performance. This
tacality oltimarely provides more capacity than
Tebvonn reamres, due 1o later decisions to
inplermont T with selected verdors delivering
directly tomanutacturing divisions. This was, in
part, doe to decentralization ot corporate tunc -
tons, Tebtrons has acted touse the extra capacity
tesellmventory capability to outside tivms, It
teod about o months to complete training, ot
Unasbings watenousing personned to use the auto-
mated capability . Salary incentives were used to
rotivate these warchousers to assume more com-
plex aspects ol computer use.

4 Other plants (CRT, hybrid circuit and CB
manulacturimg were cucce stul ond employed dif -
ferent projodt roanagement techmgues &t the
discretion of top corporate otlicers responsible
vice presidents), One plant was impleinented
g contiact project marager who was piven

I

auihiony to dyaw ane] ¢ore st Telporate renanroe

necded tor implementation.

5. Purchasing and Quality. In April 1987,
Tektronix chartered a project manager. respon-
sible to Director ot Corporate Procurement, to
reduce the number of suppliers of manufacturing
materials trom the estimated number of 1,500 te
350 by October 1988. Objectives were to reduce
purchasing overhead and improve delivered qual-
ity of component items and materials. Later, this
project was renamed the Preterred Supplier Pre-
gram (PSP). It was planned following examples
of Xerox and General Electric who provided some
carly puidance. The goal (350 suppliers) was
approved by the Executive Vice President for
Operations. The concept evolved {rom their
Manufacturing Excellence Program (MED), an
adapted form ot Total Quality Management. The
MED consisted ot four integrated programs:

—JIT: just-in-time

—TQC: total quality cornmitment

— MRP:
planning

rmanufacturing resource

—PI: people involvement.

a. The PSP foresaw a need to continue us-
ing some suppliers who may never become “pre-
ferred” but support mature product lines. These
have been termed “strategic suppliers” and are ex-
pected to be phased out.

b. The project was managed as follows:

—A Procurement Council (Counci!),
headed by the Director of corporate procurement.
Each division has its own procurement function;
corporate procurement is now a staff agency. The
Council established criteria and approved plans
for the project to ensure fairness and consistency.
The Courdil also selected members of:

—The Management Review Team
(MR1), including cross-functional managers who
were peers of the PN The MRT provided inter-
divisional and staff coordination and selected
members of:

--The Supplier Reduction Teams
(SRTY, one per commodity of material, totaling
18 SRTs. Each SK1 was chiaired by applicable pro-
curement commodity managers from corporate.
Membership included engineers and other user

dopnesihnaii oo Lo cadvinlerested manutactur-
ing division. These divisional members were




responsible to communicate progress and tindings
to their divisions. Now that the project is in the
sustaining mode. SRTs are employed to develop
corporate contracts where appropriate, periodi-
cally review supplier pertormance (e.g.. delivery
statistics ¢ nertormance exception reports) and
adjust any commodity supplier decisions, as
needed. These teams are now called “stakeholder
tearns.”

¢. The project is eltectively constrained by
povernment requirements to maintain a minimum
percentage ot small, disadvantaged, and minor-
ity owned businesses. To date this has not been
too Jimiting due to the tact that tew such firms
supply high-technology  manutacturing com-
ponents: rather. they typically provide local value
added services which aie sutticient to cover
government requirements when applied across the

business.

d. Tektronix employs a “dosed loop correc-
hive action process” whereby corporate contract
supplicr problems are solicited peniodically, or on-
event basis to corporate procurement. (Problems
with division-unique suppliers are handied at the
division level .t These are anaivzed by stakeholder
teams with teedback provided to suppliers in
guarterly or annual meetings. These meetings
sypically consider in-process price adjusiments
based on market trends: Tektronix does not wait
until the ¢end of contract pertormance periods to
adjust prices. Typically, no incoming inspection
tests are Jone at Tektronix. In the past such tests
were done: over time the need has declined due
to practice of developing strong partnerships with
the best suppliers. Rather, testing done at board
and assembly levels during manutacture at
Tektronix tinds any tailures which are then aggre-

E-S

gated and fed back to procurement via the above
closed lonp process. It was tound that conversion
to JIT has supported corporate test philosophy
since any lot problems are likely to be noted early
and littie inventory will be on hand or incor-
porated into final products.

e. In addition to periodically polling divisions
for supplier data, Tektronix pericdically polls sup-
pliers to assess their opinion ot Tektronix as a
customer. Questionnaires and follow-un meetings
attempt to identify highlights and shortcomings
in any Tektronix division procurement practices
or policies.

t. Results. By October 1988 the number of
preterred suppliers had been reduced to 207 (i.e..
suppliers to be used in new product development);
during the project a total of 2,898 suppliers were
noted to have been in use (almost twice the
original estimate). These 207 suppliers provide
component material in 276 component technol-
ogles and covering an estimated 100,000 part
numbers (number not available during the inter-
view). Tektronix also utilized another 200°
“strategic” suppliers to support existing product
requirements. Tektronix has an objective of one
supplier only for most parts. Ofter: several other
suppliers are noted as capable of meeting needs
in a crisis, but no special effort is underway to
keep multiple suppliers available. Tekironix ac-
tively encourages suppliers to consider long-term
strategic alliances in cooperative development of
new products; an example mentioned was an
alliance with Motorola where both companies an-
nounced that a Tektronix computer work station
would be the first user of a new Motorola
microprocessor.  Tektronix also  solicits for
strategic ailiance partners in Japan.




APPENDIX F
PACIFIC BELL CASE

PROJECT NAME: Advanced Digital Network (ADN;

COMPANY: Pacilic Bell, San Ramon, Calif.
DATE OF INTERVIEWS: 17 Nlar 89

PERSONS INTERVIEWLD:

Mrs. judy Bradtord Director, Digital Product Introduction, Product Management
Mr. Lawrence Kunke. Director. Human Resource Management; former Director, Marketing and New

I'roduct Development

DESCRIPTION OF SYSTEM

Pacific Beil's Advanced Digital Network (ADN)
i> a digital line service tor subscribers which pro-
vides tull duplex. point-to-point or multipoint ser-
vice with customer-selectable data rates of 1.2,
24, 4.8 96, 192, 32, 38.4 and 64 Kbps. The
syatem provides interconnectivity to other net-
work services such as public packet switching,
Pacific Bell's local area network and others.
Unique features of ADN are customer network
control and diagnostic capabilities, speed selec-
tivity, and network reconfigurability. The system
is composed of equipment and software added to
existing Pacific Bell digital transmission network
central office plants to provide the host capability ;
subscribers order service from Pacific Bell and
acquire terminal data sets from independent
vendors.

SCOPE OF PROJECT

-Conceived by Bell Labs prior
to Beil System divestiture in

1. Timeframe.

1984

-Concept development by
Bellcore, 1984-85

-System development by

Pacific Bell, start May 1985

-Project redirected, November
1986

-System deployment February
1989: rurrently orders are be-
ing taken and service initiated
for customers.
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2. Funding. Since November 1986, Pacific Bell
has invested $2.5NMi for planning, design, develop-
ment, testing and analysis, prior to approval for
implementation; significantly greater funding was
approved tor system-wide implementation (actual
amount is not releasable according to Pacific Bell
sources).

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

Pzcific Bell wns created out of the Bell System
divestiture in 1984. Prior to that time, it had no
in-house acquisition system or activity except their
role to implement Bell system enhancements con-
ceived and managed at corporate level. Therefore,
Pacific Bell was described as a start-up company
with a $9B revenue stream when created in 1984.
It took several years to formalize an acquisition
process within Pacific Bell; it also took several
vears for new product development to become a
priority business at I’acific Bell. These factors may
have been principal contributors to the decision
in 1986 to redirect and restart the development
of ADN. Though schedule was determined the
first priority in achievir.g project success accord-
ing to the ’M, lack of top-level management link-
ing strategic objectives to project goals delayed
the process of trading-off system technical require-
ments for cost advantages that customers
ultimately demandrd. The following discussion
focuses on the systems development process in
Pacific Bell as observed through the ADN case.




1. Program Project Management

a. Matrix Maaged. The desigpaicd P M was
provided a dedicated team or tive tunctional
managers who report directly, and are totally
responsible to the PN to coordinate their tunc-
tional tasks through their departments organic
tunctional directorates. One ot these subordinate
managers chaired an interdepartmental project
team ot 13 persons. The PPMowas directly respon-
oibie ta the corporate Market Planning Board
(MDPBY consisting of carporate afticers. The M
chaired adistrict directorate manager-level Steer-
ing Comnuttee composed ot peers. There are
approximately 130 such PMs in new product or
capital development at Padific Dell: new product
development i+ organized under the Vice Presi-
dent ot Marketing. There are approximately 60
active new product development projects under-
wavy at this time. At peak activity periods, about
300 people were working ADN in dedicated or
time-shared tasks. Mrs. Bradford described her
authority as informal: most project personnel
waorked tor other peer or senior management. so
she telt that apen and frequent communications
with those peers and senior managers was the only
practical way to sustain effective and integrated
invelvement of all participants. The six-person
project team organized itselt to establish sets of
primary tunctional interfaces with the follewing
matrixed tunct:ons:

—Miarket.ng — Network Bneineering

several clermentes

- Fance - Irrormation Syetems

—Customer iiiling —{Iperabons

— Regulator, —Strateae Plannie,:

—lepal - External Atfairs

—"tol CTERend -Adverisiny
b. The new product development process is
a~ tojlows.

—Adea Processing and Feasibilitv Analusis
by astandmy study team. This team culls through
Allseggrestedideas tor thewe appearing most prom-
ising. feasible, and consistent with corporation
stratepy . For selected ideas. an approximately
30-page  mini-business plan is prepared  for
submission ta the MPB which selects the best,
prioritizes amony
development tunds and directs that development

them,  allecates  necessary

commence. At this time the PM s assigned: PNy
were normally tour levels beneath the vice
presidential tevel. Beginning with ADN, Dacitic
Bell began appointing PMs for priority systems
trom district manager tdirector? ranks taone level
higher:.

—Design. Test and Trials. and Develop-
ment Anaiusis. Design consists of detailed project
planning to include business planning, specitica-
tion and stanaords development, estabiishment
of vendor sources “nd development ot support
systems. Development tests are done in-house and
arrangements made tor selected customers to par-
ticipate in operational testing. Permission to con-
duct customer tests must be obtained trom the
Calitornia Public Utilities Commission. Follow-
ing cenclusion of operational tests, the business
case is submitted to the MDPB for approval to
impiement and to aliocate necessary resources. A
taritf is prepared for filing upon MPB approval.
The ADN proceeded through this design. test and
development phase twice (only one taritt was
tiled): however, the first time was followed by an
aborted attempt to implement via project team
“hand-ott” to the matrix tor impiementation. As
a result the project was restarted in 1986 trom the
design stage. The tirst developmental effort was
attempted too quickly resulting in the PN's deci-
ston to conduct an intensive customer survey to
find out what digital transmission services the
market really wanted, and at what price. The
result was a significant meadification to the
specification. Mrs. Bradford described this as the
salvation of the project which. up to that point
tocused more on technology than customer need.

—Following approval for tull-scale im-
plementation, the process involves deployment
planning and technical implementation to prepare
communications backbone and control tacilities
tor the new public oftering. At this time, the taritf
is filed. Once the network is prepared and tariff
approved, customer orders can be solicited and
satistied. The ADN completed this phase and
would be tinished but the PM insists she be
allowed to carry the project for several additional
weeks to manage issues that may arise as customer
service is cut over and Held service fully institu-
tionalizes the provisioning and activation process.
As of late March 1886, 120 customer orders are
in and 25 operational. Another unique aspect ot

—




this phase is the PM's decision to prepare an audit
and evaluation of the process as experienced by

ADN.

—Once the project is completed it is
terned over to the lite-cvele management and
product porttolio tultillment process as a standard
service ottering. Itis interesting to note there is
no tormal vice-presidential level decision regquired
to activate the new service. Ettectively, itis a IPM
deasion made in coordination with operational
management. The ADN required 27 months of
imiensive manayement to complete development
and impicmentation once redirected in 1986,

¢. Top management lie., President and Ex-
ceative VP are not involved with new product
development business except to approve major
implementation budgets tADN was approved by
tive [Presidents.

d. The PN noted the development process
was perhaps unnecessarily long tor ADN due to
the “heel-to-toe” nature ot process guidelines and
could be improved by tailoring and parailel
activitics,

¢. Thereporting requiremenis for ADN were
guarterly presentations 13 minutes) to the
NMarketing Planning Board, She feit that was in-
adequale to sustain interest by the functional
matrix in order to continue on schedule. There-
tore, she unilaterally decided to provide monthly
status reports to the planning group and to tunc-
tonal district managers upon whom she depended
tor personnel resources and funds status.

t. The "N teeds that ADN was guite suc-
cesstui but could have been much more so if it
was conceived as an evolutionary project com-
posed of several phased implementations. The
drawback 15 that there may have been substan-
taliv dess high-ievel suppart for ADN (it was
nul “sigriticant” under those

perceived  as

arcumstances.,

e o Bradiord described her qualifications

tor as multi-

turctionar experience during her 22-vear career

Program  menager significant
with the wlephone company. She developed in-
sight into many aspects of the company. She has
no husiness degree or engineering background
She telt this did not inordinately hamper her,
brcause she teeds people management and com-
municabions skills are most conclusive to project

3

success. She had 5§ davs of 'M training during,
development of AN, none before. She did teei
inadequately prepared to understand the tinan-
cial aspects of project management and felt
somewhat compromised due to lack of budget
management authority; only $1M of the total
allocated tor implementation was under her con-
trol. The biggest drawback in finances was dif-
ficulty in tracking funding resources within the
matrix to whom most tunds were released. Matrix
tunctional managers had a tendency to unilater-
allv decide how and when to commit or expend
project tunds. The 'l had a 10 percent reserve
in the implementation phase: if that bufter were
exceeded, a revised business case would have been
submitted to the MI'B tor project go no-go deci-
sion. This was not an issue with ADN which com-
pleted successtully within budget.

~

Purchasing

a. The ADN acquired the basic design tech-
and test phase. The design source was and is a
small business. However, Pacitic Bell has acquired
ownership of the technoclogy.

b. Due to regulation ot the public com-
munications business, Pactfic Bell is precluded
trom manufacturing or marketing any cusiomer
premises equipment bevend an interface point
(e.g.. aline jack). This poses several technical and
procurement issues. The ADN project’s ultimate
business success is tied to the capacity and well-
being of vendors who offer the customer premises
adapters which control data line access at terminal
locations. Mrs. Bradtord indicated that Pacific
Bell is trving to encourayge other vendors to license
the technoiogy so access to the necessary hard-
waie for system proliferation is not limited. She
said it is ditficult tor a company as large as Pacihc
Bell to appreciate the severe limitations of small
companies once a large-scale product line goes
into tull-scale production and deployment. The
ADN is now limited in the sales effort due to lack
of vendor participation marketing customer
adapters. During the development phase, frequent
visits of Pacific Bell engincers and managers to
the vendor facility often overwhelmed its capacity
to host visits and continue development work.




RESULTS ACHIEVED

The Advanced Digital Network is one of the first
signiticant new products to successfuily transition

to market at Dacitic Bell. Success seems to have

beer attributable to a deiermined professicnal
core project leam, moreso than the management
process. The dual oversight of the Market Plan-
aing Board fwithin Pacitic Belll and various

regulatory agencies (FCC, California Public Ser-
vice Commission, and the Department of Justice)
results in a confusing and uncooperative environ-
ment for new products. The ADN complet~d on
time and under budget for the final developmrent
and implemc.iation phases. It is selling well and
promises to be a major contributor to Pacific Beil's
profits in the future.




ALPPENDIX G
BECTON DICKINSON CASE

PROJECT NAME: FACStar

COMPANY: Becton Dickinson Immunocytometry Systems iBDIS)

Division, San Jose, Calit.

DATE OF VISIT/INTERVIEWS: Maich 16, 1989

PERSCNS INTERVIEWED:
Division President
Director, Product Development Programs

Enginecring Project Manager: tormer FACStar PM
\'ice President, Product Development and Technology Management

Purchasing Manager

DESCRIPTION OF SYSTEMS

Becton Dickinson Immunocytometry Systems
(BDIS) desigrs, develops. manufactures and
markets high technology cell analysis systems.
The BDIS is the market leader in the United States
and worldwide tor this type of system, with 55
percent of sales outside ot the United States.
Fluorescence-Activated Cell Sorters (FACS) are
automated systems identifying blood and tissue
cells in a flow stream, separating them, and col-
lecting them from samples for further analysis and
culturing. The systems were invented in the early
19705 and were primanily for laboratory use. Dur-
ing the 1980°'s, BDIS was organized to bring the
technology to the clinical market with a rede-
signed, lower cost, user-friendly FACS-type
system. The BDIS has also developed and
marketed the FACScan, a cell analyzer, and other
advanzed cell processing systems. Most of these
systems are integrated and are composed ot an
instrument, a commercial computer controller,
applications software, and a variety of reagents
which are chemical compounds used in process-
ing samples. Primary applications for the systems
are patient monitoring and diagnosis and treat-
ment of cancer, immune system disorder
rheumatoid arthritis and multiple sclerosis, etc.

SCOPE OF PROJECTS
The FACStar concept was approved for develop-

ment in April 19¢
staked the tuture o smpany on it The
FACStar is the rebn o vailable laboratory
FACS technology into a marketable system for
clinical research use. To be marketable it had to
beeasy to use and affordat le; neither feature ap-
plied to earlier FACS systems. And, it had to be
available for an April 1985 industry show for
biologists and first customer unit shipped in
Septermber 1985, 18 months later. The $10M com-
pany bet more than $1M in research and develop-
ment (R&D) on FACStar. Following FACStar,
BDIS developed FACScan and FACStar-plus (an
enhanced laboratory, high-end version of
FACStar) over a 3-year period. The decision to
devel ~p FACStar was not supported by detailed
cost- benefit analysis at the time; rather, the presi-
dent explained he felt strongly that the clinical
market was ripe if Becton Dickinson could pro-
vide an affordable and user-triendly aid to clinical
diagnosticians.

livision president

ACQUISITION MANAGEMENT
TECHNIQULS EMPLOYED

1. Program/Project Management. (Subsequent
to introduction of FACStar, FACScan and
FACStar-plus, BDIS began to formalize the new
product development process. This was thought
necessary due to company growth and the need
to manage more developmental projects in




parailel. The new process is summariced at the
attachment

a. Matrix Managemert. The FACStar was
developed by a project team o! tour kev nuddte
management persons (1 lead engineer. a marketing
manacer. a manuiadtunng manager and a tinan-
c1ai business manageri. The ead engineer per-
tormed the tradiional PN activities inan ad hoc
manner and tormally led the technmical elemeni,
also dedicated to the project tor its duration.

b The FACUStar was described as a “shunk
works” project tar the design phase inwhich par-
tiapants had tall authority to do what wes
necessary Lo make 1t work: pertormance trade-
ottswere encouraged to meet the design-to-unit-
price bogie and the schedule. cost overruns were
allowed. lhuu);'h not k‘ﬂ(_(\Llrd}Ll'ki. The project had
total suppori of the president, who regularly ex-
haorted the company to tully support the pooject
evenat it smpacted other ongoing ettorts, The im-
portance of FACStar any
cimplovees. The president explained that he placed
marimum trust in his people and could do that

wae not lost or

due to the care he uced in celecting those
managers  §n exchange tor the total trust at-
mosphere. he demanded there be no “surprises.”
The Director of 'roduct Developmnent Programs
described the president’s management style as
visionary: he used consensus to establish organiza-
tHon commitment prior io approving the program
tor development twhich he confirmed by saving
that his top-management personnel expected him
to be able to express clearly the merits of any deci-
stor he commun:catedr.

¢. Coordination was accomplished vie week-
v project team meetings when status and action
plans were reviewed ard problems solved.
Quarterly, the president reviewed the project with
top divisional manaegement. Corporate Heed-
quarters was not formally involved but was ad-
vised ol status by the president as he felt
appropriate.

d. The project budget was allocated to par-
ticipating department chiefs ttypically VI levelt;
the project leader requested commitment of funds,
as required. The VI's used broad discretion mov-
ing available tunds around to ensure their func-
tions were tully supportive of the project. For
FACStar and other early development programs,
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funding expenditures were tracked closely due to
the requirement to provide quarterly status to
Limited Partners {(source of capital improvement
tunds arranged by th: ,.arent corporation). Subse-
quent to completion ¢of the approved main pro-
jects that required detailed financial accounting
to the partners, the system of detailed financial
tracking by project has been discontinued; it is
being reconsidered for the future os the new prod-
uct development system is implemented

v. The president explained that in his com-
petitive market ke feels that on-time completion
1s more important than development cost, since
carly entry into the market will rnore than make
up extra R&!Y costs. This attitude is well under-
stood by all personnel interviewed. It was feit that
30-40 percent overrur: in development cost would
result ina 4 percent decrease in life-cycle profits
compared to a 50 percent developmental schedule
stretch-out which would result in 30-40 percent
reduction ir life-cycle payoff. Despite the
philosophy of pushing schedule accomplishment
tirst, it was clear that resource constraints at the
division level force management to intentionally
prioritize some projects at the expense of others.
It seems that such decisions are fully announced,
with likely impact, to the company. so partici-
pants of lower priority projects do not get dis-
illustoned.

f. The Vice President for 'roduct Develop-
ment and Technology Management explained the
VP role as providing resources te projects, not
managing new projects. The result iz that Vs are
‘nvolved with strategy formulation to select the
most promising projects for full suppert; they do
not review projects for content or status once
launched (approved for developent). He went
on to explain that fellowing project approval, pro-
gram management shifte to “change control and
problem-solving” done best by the M. The ap-
pointed PM is his own boss unless he seeks help.

2. Requirements and Technical Management.

a. Lvolutionary product line development is
the preferred method at BDIS over iotal new
systems. When new systems are needed, the divi-
sion uses the research department to provide
“technology platforms” to prove-out new tech-
nology: this minimizes technical risk.




B Linated design speat zanon- ace used; em-
phasis s oa tunctional operational specitications
and detaited planning by all tancticral represen-
tatives on project teams.,

3 Purchasing and Vendor Quality.

a. The purchasing marager desceribed the
carrent stage ot BDIS relaticasiip to vendors as
“contractual,” meaning BIRLS seids “Reguesis for
Quotes” o prequaliied suppliers tonl, and
tollowing evaluation. contracts tor 1-2 years of
requirements. He wantste keep at leasi twe viable
sources tor cach commodity required bud tends
to have only one source on line at a dime te: any
specitic part. He distinguishes this ‘contractual’
approach trom purely open biading and does not
see BIIS reverting to dassical and transitory open
competitive bids; it would be teo expersive trem
an overhead standpoint. as well as unnecessary
tor accomplishment of objectives. rlis vlimate
coal s to have a minimum number of multi-item
auality suppliers with lone-tern, parinership
arrangements.

b, The BDIS buys piece parts, kits parts
according to assembly and either contracts out
assembly eftorts or performs assembly organical-
lv, depending on the item. All testing is done in-
ternaliy. normally as pert ot the product integra-
tion process. Purchasing also acquires computers
which are used as system controllers from DEC
and HP depending on customer applications. For
the S120M (1989 estimated sales) business, pur-
chasing expends about $28M annually at present
rate.

¢. The purchasing manager described the
tracking svstem implemented to attribute delivery
pertormance and quality perfermance to vendor
on a monthly basis. The system has been in et-
et unly about 0 months, to date, but is already
used in vendor source selection to ensure low bid-
ders, who have not pertormed well, do not get
more business. Purchasing provides feedback to
vendors and trend charts show dra natic improve-
ments over 1-2 month periods once these vendors
realized they were being tracked. This feedback
has revealed instances where BDIS procedures
contributed to schedule and performance prob-
lerns that were then corrected in-house. In-house
requisition handling. order processing and rejected
matenals processing are also regularly tracked.
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This SPPC is beginning to squeeze major problems
out vt the BDIS vendor purchasing system,

1 Manufacluring and Field Service. These func-
tions were not directly investigated, but it was
noted that FACStar was not well prepared for
manutacture or tield support when introduced.
[t was explained that neither the FACStar project
team. nor anvone in the company had much
manufacturing or tield support know-how due to
the very small product line in place prior to
FACStar. These deticiencies appear to be drivers
tor the new tormal product development system.

RESULTS ACHIEVED

The FACStar completed development and was in-
troduced on schedule; performance trades were
made to meet the desired unit price bogie; and
development costs were the buffer variable to en-
sure other criteria were met. As of 1984, the com-
pany (BDIS) was in trouble with a very narrow
product line and flat sales. Several years of
research in the FACS-type systems resulted in ad-
vanced technology with a small market in medical
research. The FACStar did directly result in turn-
ing the company around, which grew over 10
times (X10) in sales over a S-year period from its
introduction. The project has been a commercial
success ¢ . its own r.ght {(average sales of about
100 units/year compared to 15-25 units/year of
the earlier tvpe FACS systems). It has a good
margin and the reagents it uses have a significant
margin, so it has hada multiplied profit effects.
Also, the following two major new projects,
FACScan and FACStar-plus, were major suc-
cesses. These successes have resulted in sutficient
growth so management decided to formalize the
system of project. program management. Though
most aspects of the ‘new” system have been used
during recent yvears, and the system has evolved,
it appears it may take time for project personnel
to adjust to the more formalized process. As en-
visicned, it does not appear that senior functional
management (the VDPs) will second-guess their
designated participants on project teams once they
participate in project go-ahead decision-rnaking.

NEW BDIS PRODUCT
DEVELOPMENT SYSTEM

The BDIS organization and staffing have grown
to manage the now highly-successtul business.
Organizational features are:




a. The division now has four vice presidents
(Customer Service. Research, Product Develop-
mient and Technology Management, and Opera-
tions) plus directors for Finance and Administra-
tion. Medical and Regulatory Matters, Human
Resources, Marketing and Sales, and Business
Development.

b roduct develepment engineers are pro-
wram managers. This s due to the company
philosophy ot technical market leadership. The
hardware system PMs report through a director
ol new projects to the vice prcsi\lcnl, thence to
the president: sottware 'NMs report directly to the
vice president; the Director of Product Develop-
ment Programs reports separately and directly to
the vice president; her responsibilities are resource
planning. priority setting, conflict resolution and
overall implementation strategies. Also. she per-
Formes directly as prograta manager on several
“Urisis projects”s these projects are driven by tight
s bedules
Thie copgineering PMoexplained that commiittee
management, impl('mcnlud as the company pro-
presses, could, but should net be allowed to,
degrade the decisiveness ot past new product deci-
stons. The BRIS approach involves assigning one
top manager to run the New Product Committee
and ersure top management control.

The toHowing are extracts from the BDIS dratt,
“Trogram Management of Product Development
Dracess, SO #5152.07.

1 The new process is documented in an S5O0
of about S0 pages.

2 The purpose s threctold:

a. To accelerate introduction ot new pro-
ducts to the marketplace....”

b7 to “ensure’ their (new products’) pro-
per operation and ability to be produced....”

«. "To provide guidelines for management of
new product development, from Concept and
Feasibility through Development into Manutac-
turing .’

3. The process is conducted in three phases:

a. Concept and Feasibility. A product or
technology idea is proposed by the champion to
the New 'roduct Committee. With minimum in-
vestment. risks and benefits are assessed and a
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minibusiness plan is presented to the Operating
Committee for resource commitment and
prioritization. The objective for the mini-business
plan is that it be done quickly and without great
detail: 7. if the "quick and dirty’ looks attractive,
detail {on cost targets, ete.) will be worth pursu-
ing during the Development Phase ” Once the
operating committee decides (composition is the
president, vice presidents  directors and other
direct reports) the program manager is appointed.
He. she has total program authority to implement
development and pilot manufacture without oper-
ating committee approvals unless the business
plan schedule or pertormance is likely to be
breached.

b. Development. The concept is developed
via the process of creating a program specitica-
tion, initial design and breadboarding, construc-
tion and testing of several prototypes and refine-
ment of prototypes. The product development
specification defires as many  externally
performance parameters  as
possible —those that are of key importance to the
customeis and for testing but nol to 7. describe
engineering details of how that pertormance will
be achieved.” This specification, which appears
to be an enhanced business plan, describes inter-
face requirements among functional disciplines in-
volved, plus a detailed schedule.

medsurable

¢. Manufacturing. I'ilot systems are built by
a joint team from development and manufactur-
ing organizations followed by product release
once the product team agrees the product is ready
for production; this is done in a fingal design
review. Manufacturing c¢ngineers complete tran-
sition to full production; tield service teams
develop procedures to provide support and a
training and education group prepares to provide
continving education,

4. 'rogram Manager Authority, Pesponsibili
ty ard Accountability: The prograrn manager is
wlected from the product development otyaniza-
tiun anl serves as the product authority follow-
ing program approval by the Operating Commit-
ter:. He/she authorizes the product specitication,
is the business manager and generally responsible
for overall management and support of the
process. Fle/she is assisted by the Director of
PProduct Development 'rograms who operates as




an alter epo to ensure all process requirernents are able to the program manager, but have authori-
fully considered by the project team particisanta. Ly in their functional organization to obtain sup-
These tunctional project team participants are  port for the project objectiven,

designated project managas and they are account




APPENDIX H
MOBILE SUBSCRIBER EQUIPMENT CASE

PROJLCT NAME: Mobile Subscriber System (MSED

COMPANY: 125 Army Commumications Electronics Command and GTE Government Systems Division

PERSONS INTERVIEWED AND DATES:

1. Army PMoand ey statt members interviewed, Tan, 18, 1989,

COL Tobn Pewer Progeat Manager
NMec AL Naamick . Deputy Provect Manager

N Jahn Waldman, Prcourement Contracting Otticer

I 10 Fd Wack

A-sivtont 'ranect Manager, 'roduction

N Dave bermapehch Chuet Prosrans Nanagement Divieion

N Dlave Reatley Deputy Project Manager, Systems and kngineering
N Caory Bishonan, Chiet Transnussion Tedhnical Management Division

P

2 The GHE and yovernment o site representatives interviewed, Feb. 16, 1989:

Mo NG O Donnedl MSE PNO onssite representative
NAT TGk Allens NSE TNO on site representative
MAF Turhane and stait, on site DCAS representatives

. d,

14

| I T F . Yooy . A
N GG, GTE Depaty Progeram Manaeer

Mo Tons Maldoon, GTE Daector of Acquired Systems

M AL Dettharn, GTE Director of Operations

N ChE Wilson and statt GTE Cost Accounting,
NoJoho VanDolman, GTE Enginceering Manager

DESCRIFTION OF SYSTIM

Fhe Malale Subsonber System (MVSEY project
cvolved fram several carher attempts to acquire
d syt bor mobale fdd radio, telephone and
record tathie ter the US0 Army and othes Sar-
The MaE sydem provides total radio-
telephone, wire telephane, and Facsimile service

Vit

torcach T5S 0 Ay conps ond separate tactical
arnl The concept tan sl battalion conploeyiment
i Changaed considerably due to use of the network
clements tor area covezaye versus higher-to-lower
headgnarntersconnectivity . The MSE s an auto-
teatieolly controlled Ly stem and, as such, s
wirnplon to operate andimvalves ditferent aprator
atd cimploy ment ranapement skills than the sy
toros it replwes The MSE pertaces to, and
wupporte amultitude of new e command and
control systems e veny and to be deployed
witha the corpre and division areas. Also, it

interhaces Lo combat et padio, echelons abrove-

zorps (EAQ)

systems.

and national communications

SCOPE OF PROJECT

The MSE is a turnkey system for Army tactical
communications, Once tully deploved, it will be
the tirst time in the history ot the Army that all
it~ units, active and reserve, will have fully
interoperabi s, encrypted, jam-resictant, mobile
tactical coramunications equipment. The MSE is
being acguared via the competed non-develop-
mental acquisition of all signal battalion mission
cquipment (area coverage and system control),
plis subscriber (user) access and terminal equip-
ment (e, telephone, facsimile and mobile radio-
telephoner for five US. Army corps, cach with
five divisions, plus separate brigades and support
units. The total system is to be ficlded to all Army:
units tactive and reserve) by 1993, 8 years from
the award of the production contract. The MSE




acquisitior ‘ncludes acquisition, integration, train-
ing, tieldin. , and support of the communications,
shelter pricwe mover, electrical power and ancil-
ary equiprent necessary tor total system opera-
tion and sunpert. The equipment requirement
includes:

——270-1 'us node center switches

—350-plu: large extension switches

-=1302-plus small extension switches

~——28C2-plus line of sight radios

— 580-plus radio access units

—a0-pire svstem control centers

—Q80C-~tn~ mobile radio-telephones

—323C2-plus telephones

--6300-pl+ facsimiles

—-0500-0! s HMMWYV trucks imore than 10
percent ot the total Army £l et of HMMWV)

--53500-plt+ power generators.

The FFP pi.duction contract, with all options
which must be exercised to achieve the above
deployment, has a baselire price ot $4.3B and will
be ettective for 7 vears (including a last year to
provide for additional quantities should the force
structure changes. A tiine and materiais contract
exists tor follow-on replenishment spares, contrac-
tor maintenance support, contractor training,
installation kits, and technical assistance for up
to 22 vears (15 years following last production
deliveries). An FFI’ time and materials contract
exists tor post-deployment software support for
the life of the system (15 yeais following last pro-
duction delivery). All three contracts were com-
peted, evaluated and priced together.

In 1982, Mr. Jammes Ambrose, the U.S. Army Ac-
quisition Executive (AAE) and Under Secretary
of the Army (USA) directed that CECOM acquire
MSE as a tota! package using commercial prac-
tices and to acquire an available off-the-shelf
system versus development of a full-MIL system.
The CECOM solicited industiy in 1984 and ob-
tained two proposals; evaluation was completed
in 1985 and production contract awarded in
1QFY86. The Army submitted the MSE project
to the Congress as one of the Defense Enterprise
Programs (DEP) in 1987 1AW Title 10 US Code
Sections 2436 and 2437, The DEP designation car-
ried with it the milestoning mechanism to ensure
program funding would be as planned if cost,
schedule and performance requirements were met.
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Also, the DEP designation would provide the PM
with required manning and support and freedom
from counterpreductive regulations, policy, direc-
tives, etc. The GTE Government Systems Divi-
sion built a new plant at Taunton, Mass,,
dedicated to the assembling, integrating and
testing MSE shelterized equipment; it is in full
cperation. The MSE subsystems are assembled,
tested and delivered to the Ariny at field locations
in “division slice” increments of about 80 shelters;
no full system testing (i.e., division complement)
was done prior to foliow-on test and evaluation

(FOTE) at Fort Hood, Texas (the 10C unit).

ACQUISITION MANAGEMENT
TECHNIQUES EMPLOYED

Attachment 1 outlines the most signiticant
elements of the unique MSE acquisition strategy.
Attachment 2 provides the unique elements of the
solicitation for production and support offers.

1. Program-Project Management.

a. The Army and GTE program offices are
organized similarly, that is, as a matrix where the
organic program offices are smali and the bulk
of assigned personnel are matrixed from other
fuactional directorates or external organizations.
The head of the project at GTE is a division vice
president, tour levels removed from the corporate
chairman; the Army M is four levels removed
from the SECDEF. Following production contract
award, the Army management structure changed
to the PEG approach as implemented by the
Army. Before the change, the I’M reported to
Commander, CECOM, then to Commander
AMC, then to the Secretary of the Army. Follow-
ing the change. the I'M reported to the PEO.
Communications Systems, then to the Under
Secretary of the Army, then to the Secretary of
the Army. One of the key strengths of the
management effort was the independent assess-
ment of the program, conducted from the time
of the production award through 1987, ky retired
LTG Robert Berguist, for the AMC Commander.
This ongning assessment, with quarterly updates
to the tour star level, highlighted critical problems,
posed solutions and heiped keep the project on
track.

b. No MS1. MS2, or M3 ASARC/DSARC.
An ASARC was held in 1979 which approved




entry inte FSED. Following program redirection,
MST and MSJ3 were documented as a result of
Secretary of the Army dedisions made during dear-
sion bricts; MS2 is not applicable to NDI projects.
The type dassification action (finding of suitabili-
ty for Service use) was made as part of the evalua-
ticn/source selection,

. Waivers to acquisition policy and regula-
tons. Mr. Ambrose signed a letter to the PM
waiving all but statutory FAR provisions. The
waives to FAT and other policy provisions desired
wWere:

1) To cluninate progress payments
2) To allow the production contract to ex-
tend over 7-years of new obligations

3) To obtain a warranty of design and
performance

4) To allow for coonomic price adjustments

S To provide special economic acquisition
provision which reguired the contractor to spend
at feast a spedified percentage of the contract price
in the United States

6) To allow the government to breakout
seleted spare parts if in the government's best
interest

7) A currency  fluctuation protection
provasion

8) To allow assembly und acceptance testing
of full configurations at ficld staging/delivery
sites,

No subsequent DA, AMC or CECOM documen-
taition was penerated to establish which policy or
ressulations were to be waived. The 'M ha,
established, however, that the intent of all such
policyregs is required of MSE and MSE must
complete the regquirements even though some
accur later in the project than may be typical in
standard acquisition strategics.

d. Despite DED designation, the PM asserted
that no special authority has been granted to him.
Fe o still involved with justifying matrix person-
nel retention, travel funding. ete., and the
decision-making authority for cost, schedule and
performance trades is at Secretary of the Army
level. The PM's job remains to ensure delivery of
a fully acceptable system, on schedule and within
budget. With respect to funding, the DED program

designation was subsequent to the MSE produc-
tion award and (31 2 year: of performance. Fund-
ing has been stable subce FY87, due to the uni-
que nature of the scope of the program and the
production contract provisions for stable funding
and timely option awards. Relevant aspects of
carly funding for production are:

1) The Congress cut the required FY85 fund-
ing by 50 percent and threatened to do the same
for FY86. Strong top-level Army support via con-

gressional testimony kept the FY86 program tully
funded.

2) The Congress required they be provided
the details of the specific equipment to be included
in the program, the associated testing results of
that equipment, and the pioposed funding
schedule prior to the obligation of any produc-
tion fruding,

3) Key elements of the MSE acquisition
strategy which appeared to support full funding
with the Congress were:

-~ Recognition that MSE rmust be fully
deployed betore Army units could fully inter-
operate and before they ould integrate the
benefits of many follow-on user command and
control systems

—The production contract provided for
automatic termination should year 2-7 options not
be exercised within 90 days of funds availability
to the PCO

-—=Funding by contract year must cover 100
pereent of previously negotiated quantities.

4) Congressional negotiations were critical
duc to the lack ot schedule flexibility in single-
year appropriations to otherwise plan for efficient
production runs and the lack of schedule slack in
the tollow-on test and evaluation (FOTE) program
upon which obligation of FY88-and-beyond funds
were ted, Due to the relatively small funding in
the first ycar (FY85), a walver to FAR was ap-
proved allowing the contractor to proceed even
though second-year funding had not yet been pro-
vided. This second-year funding was essential to
create the minimum set of equipment and soft-
vare and support needed to conduct FOTE in
FY88. Mr. Ambrose concisely summed up the
situation in justitying the walver to the full fund-
ing policy to the ASD(C) as follows:
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“This is an exceptional case...because the
program only makes sense if we and the
Congress agree to buy the whole program.
1think we should recognize, therefore that
we shouldn't get caught up in rules and pro-
cedures that are designed for completely dif-
ferent acquisition methods.”

5) In 1987, the Congress put a cap of $4.3B
on the total MSE production program and effec-
tively fully funded the program through 1990 con-
tingent on continued proper execution.

¢. The Army P’M's relationship with the
Prime Contractor’'s PM (GTE, Taunton, Mass.)
is considered cooperative and frequently informal.
This is due to the absence of many of the CDRL
requirements for status reports normally asso-
ciated with Army procurements. The contract
formalized only two management tracking re-
quirements:

--Semiannual cost expenditure reports

— Agendas and minutes of formal program
reviews (quarterly).

The Army PM describes the relationship as one
in which his staff assists the contractor to an-
ticipate problems and to propose appropriate
actions to preclude or minimize the impact of such
problems. He indicated that the strategy was quite
effective and, in fact, has been essential in keep-
ing the project within the milestone constraints
of his DEDI contract with the Congress.

f. The GTE conducts i:.terdivisional coor-
diration meetings weekly; the Army on-site
representatives attend; this is one of two infor-
mal status oversight means for the Army PM. The
other is Army PMO direct access to the GTE
management data base system. In addition, there
are monthly status reviews between the Army PM
and GTE's MSE Division VP. Quarterly, GTE
submits and briefs a project status laydown to the
PM thence to the Program Executive Officer and
Army Under Secretary. There has been concern
by GTE that the governinent is micromanaging
the project but the current (Feb 89) atmosphere
is good.

g. The AMC commander observed in
December 1986 (1 vear after initial contract
award) "MSE has always been touted as a pro-
gram that was not to be conducted in the business

as usual mode.” His comment punctuated the
direction to CECOM to ensure the program got
all the personnel it required and quickly. The
CECOM was at the time beginning to evolve a
“core/matrix” staffirng plan which reduced the PM
core to about 27 personnel and CECOM func-
tional directorates were to provide other matrix
personinel, as negotiated between the PM and the
functional Directors in CECOM. This was about
a year before the Army PEO concept was
implemented.

2. System Engineering Management

a. Priorities for the MSE acquisition were
satisfactory performance at absolutely least cost
and absolutely on time. The system engineering
effort was to define and integrate the operational
requirement and the supporting “ilities.” Clear
direction was made at the top (AAE) that the
system would be acquired oft the shelf with no
development. Major “user” and “developer”
cooperation was mandated to get the "nice to
haves” out of the minimum requirement and to
ensure against requirements creep. Such direction
and thorough execution protected the fixed-price
bottom line; in addition, all ECPs/VECPs, in
order to be considered, must be implementable
within the original contract price. There were
substantial modifications required to the
demonstration system to become the negotiated
MSE system; these included integration of
demonstration software into the baseline;
repackaging components into smaller, lighter
vehicles; and modifications to the radio frequency
bands required. Many unique acquisition strategy
elements resulted in difficult negotiations with the
functional experts in the special interest agencies
of the government (e.g., OTEA, NSA, and U.S.
Army Signal Center); virtually all of these had
to be resolved at the Major General level even
after the rather clear direction of the U.S. Army.

b. The MSE project involves no GFE; All
equipment and data required to support the MSE
configurations are the prime contractor’s respon-
sibility to acquire and deliver (e.g., HMMWYV,
power units, air conditioners, shelters).

¢. No military specifications were used in the
RFP; the system reguirement is defined in the MSE
Operational Capabilities Document, an eight-page
narrative of mandatory capabilities and desired
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(rot essential) capabilities which defined the
technical and interface requirements for the com-
peted solicitation and against which the proposals
were evaluated subjectively. Evaluators compared
ottered systems against minimum operational re-
quirements, highly desirable features, and “nice
to haves,” then established any modifications
vhich might be required to the off-the-shelt
systerns offered. The MCE production contract
fullv satisties all five minimum required opera-
tional capabilities. all mandatory enhancements
in the form of priced technical options, and 55
of 69 desired features. The selected offeror’s prod-
uct specifications are now part of the production
contract; some of these are military specifications.
A P31 program is envisioned to selectively add
features once the basic system is fully deploved.

d. Systems testing was done substanaally dif-
ferent from normal Army procedure due to the
ND! nature of the project. There was considerable
concern about the test program in that the
required system was never tested as a full corps
or division system prior to FOTE. The risk was
that the system, as modified for the Army, would
not satisfy operationa! requirements and too much
equipment would have been produced by the time
a full operational test was possible to correct any
deficiencies. Integration and testing was similar
in approach to a commercial MIS system, which
is not usually totally integrated and tested prior
to delivery to the customer location. The MSE test
program was described as “continuous evalu-
ation” and was composed of four phases:

1" Prior to production award —consisted
of offerors submitting test plans and procedures;
operational demonstrations of each proposed
system in Europe in the field; and evaluation by
the Evaluation Board augmented by OTEA,
Signal Cen-
ter and Army Communications Command
personnel.

2) During production lead time—
consisted of initial production tests at each sub-
contractor and prime contractor location wit-
nessed by the government; as equipment and sub-
systems were built-up and integrated, contractor
reliability tests and government product assurance
tests.

31 Initial acceptance and fielding—
consisted of destination final acceptance tests; unit
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training and a field training exercise to prepare
the gaining units for follow-on testing.

4) Follow-on test and evaluation(FOTE);
system reviews and sample data collections. The
FOTE was directed by CTEA and involved a tull
division field training exercise using a complete
division set of MSE. Only Army soldiers
employed, operated and maintained (unit level)
the svstem. Corps level testing features were
simulated by loading the division system with ex-
ternal traffic requirements

e. The goal of the test program was to reduce
formal testing time without losing comprehensive
data required for a valid assessment of the
system's operational effectiveness. A major in-
novation used to plan and execute the test pro-
gram was the establishment of dedicated “MSE
Test Platoon” composed of 32 senior NCOs and
3 officers. This platoon gathered lessons learned
from the French and British experience in testing
RITA and Ptarmigan (similar systems to MSE);
they were also responsible for monitoring prepro-
duction item testing at GTE and the subcontrac-
tors; monitoring the 33 OTEA test items (issues)
during source selection/evaluation and planning

FOTE.

f. Two major complications for the testing
were:

—There was no standard Army corps
communications system of similar capability
against which MSE could be comparatively
evaluated

—The MSE was the first of a set of Army
Tuctical Command and Control Systems so there
was no capability to operationally test the in-
teroperability with those systems.

g. Configuration management has been of
critical importance due to the presence of four
technical baselines from soon after contract
award. There was a requirement baseline in the
solicitation; a demonstrated baseline; a contract
baseline; and a modified demonstrated baseline,
all of which had to be driven toward one baseline
as specific definition was developed after award.
't was noted that, in 1986, GTE decided to im-
plement several ECPs “at risk” pending govern-
ment approval. This potential problem was cor-
rected during 1987 and appears to remain under
control.




3. Logistics

a. The maintenance concept calls for military
maintenance at the operator/organizational and
forward direct support (divisional) levels and con-
tractor support at the theater (in-country and
depot levels. Following last production deliveries,
about 1993, GTE will be responsible for 15 years
to provide the GS/depot support.

1) The GTE provides depot level mainte-
nance and spares for the operational life of MSE.
The program negotiated firm fixed prices for the
entire 22-year projected life of the system.
However, some of the FF prices reflect a large
margin for contingency (e.g., items potentially
going out of production). The PCO and GTE plan
to renegotiate some of the out-year prices to
reduce uncertainty by reflecting one price for
items still in production and another should they
be out of production. This latter effort is com-
plicated by the lack of audited cost data as a result
of the method of source selection used (see Pro-
curement section below).

2) Many MSE components arc standard
military items of supply which will derive sup-
port through standard Army channels. The
divergence of support channels and sustaining
engineering/production for the standard items
versus the MSE peculiar items may be a problem
area as time goes on.

b. The contract does not provide much of the
CDRL data normally required; rather, data in
contractor format or in contractor data bases is
made available to government logistics managers.
This requires a more flexible attitude by the
government team than normal, much more in-
depth knowledge of requirements and the MSE
system, and considerable travel.

¢. The principle issues coming out of FOTE
are logistics. Specifically, new equipment train-
ing was found to be insufficient; the biggest issues
in training were focused at the first- and second-
line leadership levels and network control. A sec-
ond training related issue was the trade-off be-
tween use of ofl-the-shelf applications software
which was not particularly user-friendiy and the
need for greater sustainment training for network
controllers. Increased on-board spares and user
aids also appeared necessary. Many of these issues
are being corrected within the existing contract
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scope and some will be handled through future
enhancements; e.g., the P3l process.

d. Logistics implementation required a Her-
culean effort by government and contractor per-
sonnel. This was due to the significant departure
of MSE from the traditional logistics approach
wherein LSAR is provided and the development
process can be employed to provide time to
develop logistics at a more leisurely pace. The
need to totally revamp the personnel skills,
recruitment and training for the tactical Signal
Corps was a principle complicating factor.

4. Procurement

a. The source selection process shaped the
MSE system (e.g., equipment contigurations,
testing, acceptance, support and trairing) in ways
beyond the traditioral purpose for evaluations;
as a result, the PM had (o have considerable in-
fluence in the evaluation board proceedings. For
the prime contract, simultaneous negotiations,
with demonstrations, permitted d:rect government
involvement with each offeror to ensure each pro-
vided a “best operational system” to be priced.
The procurement plan established that only total
systems which had been designed, developed and
tested could be offered (and principle components
had to have completed development; special
modifications were permitted). It went on to re-
quire a subjective evaluation of offered systems
that satisfy the operational baseline but might
have different characteristics, to determine which
offered the “best value” to the government. It was
possible that no system would provide all required
and all desired features. Virtually everything was
open to negotiation including all terms and con-
ditions. This led to the evaluation board assum-
ing additional effort, in that it created detailed uni-
que model contracts for each offeror before re-
questing best and final offers; this required the
evaluation board to understand each systein of-
fered to an uncommon degree.

1) There was significant opportunity for
technical leveling due to the negotiation method
used; however, that did not appear to be a signifi-
cant problem due to the control and coordination

exercised by the PCO.

2) The PCQ required cost and pricing
data to be submitted with the initial proposals;
however, they were later determined unnecessary.




Thus cost and pricing data were not updated for
best and final otters. This is unique for such a large
contracted etfort and has caused some problems
in evaluating ECPs/VECPs, due to lack of visibili-
ty into GTE's cost structure. The impact, to date,
has been that the source selection process was
about 3-6 months shorter than it would have been
otherwise. Ofterors’ budgetary cost estimates were
used to perform a preliminary evaluation, a “com-
mercial practice” approved by the Army General
Counsel. The final evaluation was based on each
offeror’s best and final firm fixed price offer; as
well it was decided that no audit of price proposals
was to be accomplished.

b. The GTE has a separate directorate to
manage subcontracts (there are 29 major subcon-
tracts plus many vendor components in the MSE
contract). The GTE uses a mini-project team to
manage each subcontractor; a separate directorate
administered contracts. A just in time (JIT) ap-
proach to subcontractor and vendor deliveries is
in place tor some components and is expanding.
It is GTE policy to maximize competition where
it can exist but reserve critical components to be
made in-house; a second source is retained where
practical to maintain competitive pressure. Buys
are split annually and GTE will pay a higher price
to keep the second source “warm.”

c. The MSE program may be the largest ever
bought primarily from foreign sources; it involved
a “shoot-off” between the United Kingdom and
France and, due to the outcome, there was direct
pressure at the head-of-state level to infiuence the
outcome after the selection had been made. As
a result of agreements outside the scope of the
MSE program, the evaluation board results and
the Army selection were supported by the
Administration.

5. Financial Planning and Execution

a. Thesystem enjoyed the highest of budget
pricrity in the Army which has permitted a
rational execution plan to be develcped and im-
plemented. If there is continued support from the
Congress through sustained funding, the program
should be successful. The contracts are structured
to discourage reduced funding/stretchout as costs
would increase significantly and system utility
would be jeopardized should full fielding not take
place on a tirm schedule.

b. The GTE has limited financial reporting
requirements under the MSE contract. They do
comply with CAS, but it wasn't clear if that was
a corporate requirement or due to the desire to
be able to qualify easily for future government
business. Also they felt it was important to have
consistent cost accounting throughout the
corporation.

6. Production Management

The production management effort appears
similar to other government programs. However,
the subcontracted effort is high (65-70 percent)
and may provide some unique lessons for other
such cases. The in-house production effort is
predominantly that of assembly and test of com-
ponents through the integration and preaccep-
tance testing of 17 different type shelter configura-
tions making up the signal corps assets (to
distinguish from the user terminals which are
integrated into existing user vehicles following
delivery). The GTE designed, approved and built
a dedicated production faciiity in Taurton, Mass.,
to uptimize the program. The facility produces
four shelters per day, one division's worth (80)
per month. A production team is assigned to in-
tegrate and test all of a subset of the 17 different
shelters. This approach results in a hig! degree
of worker accountability and ownershi;: which
is not customary with production line techniques.
The GTE would not have invested in the new
facility had not the Army provided top-level
assurance that the full production quantity would
be bought. The plant will be paid for before the
7-year production program ends.

7. Quality Program. The GTE works to MIL-Q
quality standards with DCAS monitoring despite
no existing formally required MIL-Q program.
This appears to have been decided by GTE
because of the strength of the system in ensuring
all tasks are done properly and documented.
However, shelters leaving the Taunton plant do
not have DD250 final acceptance; rather they are
checked by DCAS and so documented, sent to
the field delivery site whe(e they are assembled
to the vehicles and ancillary equipment and sent
through final test and acceptance.

RESULTS ACHIEVED

To date, the project execution remains within DEP
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milestone constraints, fully funded, and has suc-
cessfully completed tielding and follow-on test and
evaluation (FOTE) by the st Cavalry Division
at Ft. Hood, Texas. The FY85 basic contract and
options for years FY86-88 have been awarded on
schedule. This is even more significant in view of
the reduction in real procurement funding for the
Army during the past 3 vears and the ramp-up
of MSE program tunding required over the same
period. Savings to the Doa are estimated as:

—S5500M RDTE, due to ND1! basic system

—51.5B RDTE. plus PA due to acquisition ap-
proach and scope of competed eftort

—S8B total life-cycle costs, due tc up-tront
campetition tor life-cvcle support

—5000-7000 military personnel, due to simplic-
ity of employment, operation and maintenance.

Opciaiivnal benelits anticipated as deployment
continues are summed up by the evaluation
French Signal Otficers made of the RITA system
(neart ot the MSE system) and which is tully
deployed by the French Army: ~ Communications
were no longer a limiting tactor tor the combat
arms.” The Commander of U.S. Army
TROSCOM summed up the impact ot the sched-
ule objectives of MSE on the acquisition process
to make 1t succeed:

“Given the short time, there was no way

business as usual would get the job done.”

The MSE Acquisition Strategy Elements

The following were outlined by the CECOM
Commander in October 1983, fcllowing Mr.
Ambrose’s direction that the system would be
acquired without development, using ott-the-shelf
equipment and software, and as a total turnkey
system. " indicates those elements which were
later changed. The change process was a steady
analysic and negotiational effort by all elements
of any large acquisition team. The U.S. Army's
interest and involvement were instrumental in
limiting substantial change to the initial NDI
strategy.

*1. No restriction to manufacture outside the
United States. (This was changed via requirement
to negotiate a minimum percent of contract funds
to be speat in the United States.)

2. Industry was required to demonstrate a pro-
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duction system to qualify for the competition.

3. No competitive reprocurement data to be
acquired.

4. No proprietary data to be purchased.

5. Contractor to perform life-cycle depot and
in-theater special repair maintenance.

6. No built-in-test requirement.

7. No optimal repair level analysis (ORLA)
requirement.

8. No government maintenance equipment or
test software requirement.

*9. Commercial manuals are acceptable for
operator and organizaticnal level maintenance.
(Now military format manuals.)

10. Contractor to provide post deployment soft-
ware suppoit for life of system.

*11. No frequency spectrum limitations. (Criti-
cal modification to of-the-shelf equipment
accomplished.)

12. No low-level nuclear detonation protection
required.

13. Foreign shelters, vehicles, and power units
allowed. [GTE bid the full use of standard U.S
Army shelters, vehicles, and power units.]

*14. No interface requirements (NATO,
TKI-TAC, existing Army systems). (These are to
be provided via priced optinns beyond the inter-
faces provided with the GTE/RITA system as
demonstrated.)

15. No parts control program.
16. Mixed contractorgovernment configuration

control based on impact to maintenance signifi-
cant spare parts.

17. No TEMPEST requirements.

18. No producibility engineering analysis pro-
gram required.

19. No change to contractor software language
or documentation required.

20. No formal safety program required; though
some safety analysis was.

21. The C-13C transportability not required.
[GTE system provides for C-130 transportability . ]

22. No independent government testing prior to
production.




23. No validation/verification of
penetrability of software.

security

24, Contractor to provide initial training of
operators and organizational maintenarnce
personnel.

The MSE Production Solicitation Features

The following unique features are key to executing
the acquisition strategy negotiated within the [J.S.
Army. The offeror was to provide:

1. Description of test plans and criteria for
government accepiance of systems, equipment,
and spare parts.

2. Description of method of providing
maintenance and supply support at all echelons
above unit level.

3. Description of means of assuring availabil-
ity of spare parts “of satisfactory quality and at
a reasonable cost” during the 15 years following
the last production delivery.

1. Description of method for providing operator

and maintainer training during the lifetime of the
system.

5. Description of means to accomplish fielding,
new equipment training to active and reserve per-
sonnel and in the Army schools.

6. Description of joint Army/GTE configuration
management approach to support logistics
requirements.

7. Post-deployment software support for the
system lifetime.

g. Strategy to ensure that more than 50 percent
of the total contract cost was spent in the United
States.

9. Mandatory priced options for the following
performance features not necessarily available in
the as-is equipment demonstrated: interfaces to
satellite, digital systems, TRI-TAC systern (system
for above Corps level communications), net radio
and commercial or national communications
systems.




