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n March 29, 2006, DoD issued a memorandum

directing that award fee contracts be structured

to focus government and contractor efforts on

meeting or exceeding cost, schedule, and per-

formance requirements; and that award fees be
linked to achieving desired program outcomes. This was
buttressed by the DoD Appropriations Act of 2007, which
prevents payment of award fees for performance that
does not meet the requirements of the contract (Sec.
9016). Systems Engineering (SE) standards and Earned
Value Management (EVM) provide a framework for link-
ing award fees to desired program outcomes. This article
provides practical advice for defining the technical per-
formance requirements and desired program outcomes
in SE terms. It updates information that was published
in “Integrating SE with EVM,” Defense AT&L, May-June
2004.

GAO Findings and Resultant DoD Policy

The DoD policy and guidance follows Government Ac-

countability Office recommendations. GAO studied fail-

ures in procurement of weapons systems and Informa-

tion Technology systems. Recent reports (GAO Reports

06-66, 06-391, 06-110) disclose recurring weaknesses in

procurement management and provide recommenda-

tions for achieving desired outcomes. Some GAO findings

and recommendations are summarized below.

® Finding: Contractors are not held accountable for achiev-
ing desired outcomes, including cost goals, schedule
goals, and desired capabilities.

® Finding: Programs do not capture, early on, the requi-
site knowledge needed to effectively manage program
risks.

® Finding: DoD needs to change its requirements and
budgeting processes to get desired outcomes from the
acquisition process.

® Recommendation: Capture knowledge about comple-
tion of subsystem and system design reviews.

® Recommendation: Agree that drawings are complete.

® Recommendation: Demonstrate with prototype that de-
sign meets requirements.

The resultant DoD policy and guidance directs the fol-
lowing: (1) Award fees must be linked to desired interim
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outcomes, discrete events, and milestones. (Examples of
interim milestones are timely completion of Preliminary
Design Review (PDR) and Critical Design Review (CDR).)
(2) Progress toward interim milestones must be assessed.
(3) Award fee provisions must clearly explain how a con-
tractor’s performance will be evaluated.
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If a program manager specifies
contractual requirements for
the conduct of a complete, in-
tegrated SE effort, and inte-
grates SE with EVM, award fees
can be linked to interim out-
comes, discrete events, and
milestones. It is possible to en-
sure that the reported earned
value truly integrates technical
performance with schedule
and cost performance. When
SE is integrated with EVM,
earned value and its derived
measures—such as the cost-
performance index—can pro-
vide a valid, objective basis for
linking award fees to desired
outcomes.

Policy or Guide Policy DAG SEP WBS IMP/IMS

Event-driven timing of technical reviews
Success criteria of technical reviews
Assess technical maturity in technical
reviews

Use TPMs to compare actual vs. planned
technical development and design maturity
Use TPMs to report degree to which system
requirements are met in terms of
performance, cost and schedule

Integrate SEP with IMP, IMS, TPMs, EVM
Integrate WBS with requirements specifica-
tion, statement of work, IMP, IMS, and
EVMS.
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DoD Guides

DoD guidance for integrating
SE with EVM is included in the Defense Acquisition Guide-
book (DAQ); the SE Plan Preparation Guide; the Work Break-
down Structure Handbook, MIL-HDBK-881A; and the In-
tegrated Master Plan and Integrated Master Schedule
Preparation and Use Guide. The guides provide discre-
tionary best business practices, as summarized in the fig-
ure on this page.

Integrated Baseline Review (IBR)

An important milestone for award fees should occur
shortly after authority to proceed. Per the Federal Acqui-
sition Regulation, the IBR is a joint assessment of the abil-
ity of the project’s technical plan to achieve the objectives
of the scope of work and the degree to which the man-
agement process provides effective and integrated tech-
nical/schedule/cost planning and baseline control. The
IBR may also be use to verify that contractual require-
ments for the conduct of a complete, integrated SE effort
have been incorporated into the baseline. These objec-
tives should be criteria for award fees.

Standards and Best Practices

The following SE standards were adopted by DoD and
are cited in the DAG: Electronic Industries Alliance
Processes for Engineering a System (EIA 632) and the In-
stitute of Electrical and Electronics Engineers Standard
for Application and Management of the SE Process (IEEE
1220). They provide guidelines and best practices for
using product metrics, including technical performance
measures (TPMs), and for defining completion criteria for
PDRs and CDRs.

TPMs and Product Metrics
The guidelines and best practices for product metrics from
EIA 632 are to identify and track TPMs to determine the
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success of the system; project the evolution of the para-
meter as a function of time toward the desired value at
the completion of development; and to identify product
metrics and their expected values that will affect the qual-
ity of the product and provide information toward satis-
fying acquirer and other stakeholder requirements, as
well as derived requirements.

IEEE 1220 includes similar guidance on TPMs and prod-
uct metrics. It also discusses the need for progress mea-
surements of design maturity.

Completion Criteria for Technical Reviews
IEEE 1220 describes tasks that should occur during all
technical reviews. The outcome of these tasks can be used
to determine award fees. The tasks are to assure that all
master schedule success criteria have been met; assess
development maturity to date; assess the product’s abil-
ity to satisfy requirements; and assure traceability of re-
quirements and validity of decisions. IEEE 1220 provides
specific guidance and exit criteria for PDRs and CDRs, as
follows.

The PDR Subsystem review assures that subsystem def-
inition is sufficiently mature to meet SE master schedule
criteria; component allocations and preliminary compo-
nent specifications provide a sound subsystem concept;
subsystem risks have been mitigated; trade-study data
substantiate that subsystem requirements are achievable;
and decisions made in arriving at the subsystem config-
uration definition are well-supported by analysis and tech-
nical data.

The PDR System review takes place after completion of
subsystem reviews. Its purpose is to determine whether
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solved; accomplishments and
plans satisfy criteria for con-
tinuation of the technical ef-
fort; and the system is ready
to continue into FAIT by hav-
ing resolved outstanding prod-
uct or life-cycle process issues.

Technical
Performance-Based EV
The SE standards have com-
mon elements for basing
earned value on technical per-
formance; the use of product
metrics, including TPMs; mea-
surement of quality and de-
sign maturity; and definition
of exit criteria for technical re-
views.

An important control for en-
suring integration of a pro-
ject’s technical performance
objectives is to use these el-
ements as exit criteria for

the total system approach to detailed design satisfies the
system baseline; unacceptable risks are mitigated; issues
for all subsystems, products, and life-cycle processes are
resolved; and accomplishments and plans warrant con-
tinued development effort.

The CDR Component review ensures that each detailed
component definition is sufficiently mature to meet mea-
sure-of-effectiveness/measure-of-performance criteria;
component specifications provide a sound component
concept; component and related life-cycle process risks
have been mitigated to a level appropriate to support Fab-
rication, Assembly, Integration and Test (FAIT); trade-study
data substantiate that detailed component requirements
are achievable; and decisions made in arriving at the de-
tailed component definition configuration are well-sup-
ported by analysis and technical data.

The CDR Subsystem review follows the component re-
views and determines whether the subsystem detailed
design satisfies the design-to baseline; risks are mitigated
and remaining risks are acceptable; issues for all com-
ponents, assemblies, and life-cycle processes are resolved;
and accomplishments and plans warrant continuation
with FAIT.

The CDR System review takes place after completion of
subsystem detailed design reviews to determine whether
the detailed design of the system satisfies the system
baseline; unacceptable risks are mitigated; issues for all
subsystems, products, and life-cycle processes are re-
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work packages and for in-
terim progress measurement. For example, the com-
pletion criteria of a work package should include both
the enabling work products, such as drawings or soft-
ware code, and meeting the requirements, such as
weight limits or the allocated functional requirements.
When earned value is based on technical performance,
it will be a valid, reliable indicator of program status.

Earned value can also be a valid basis for award fee de-
termination if it is tied to technical performance, not just
to work accomplished. The 2004 Defense AT&L article
mentioned earlier cautioned that EVM data will be reli-
able and accurate only if the right base measures of tech-
nical performance are selected and if progress is objec-
tively assessed. If you are measuring the wrong things or
not measuring the right way, then EVM may be more
costly to administer and may provide less management
value. The GAO had similar findings regarding EVM and
technical performance goals. GAO Report 06-250 found
that EVM can have an impact on acquisition success if
properly implemented; however, if not implemented ef-
fectively, decisions may be based on inaccurate and po-
tentially misleading EVM information.

Performance-based earned value will meet the Office of
Management and Budget Circular No. A-11 requirement
for a performance-based acquisition management sys-
tem based on EVMS, for capital investments that mea-

Continued on page 44
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ment) data. Users can also conduct a DoD-wide search
of all public DoD Web sites, as well as federated resources
such as Science.gov and FirstGov.gov, the U.S. govern-
ment's official Web portal.

Upload e-Gov Data

The Portal is also the means by which the DoD satisfies
the reporting requirements of the Electronic Government
Act of 2002. One of the key Portal mechanisms is for the
military services and defense agencies to upload e-Gov
reporting data, allowing the Department to submit the
information in a consistent, accountable manner. John
Young Jr., the current DDR&E, supports this effort, since
he envisions e-Gov data reuse as having the ability "to es-
tablish return on investment for taxpayer investment and
to give project contact points for use in possible collabo-
rative efforts.” To that end, the DoD e-Gov database on
the Portal provides a centralized location for information
about DoD research and development. The library con-
tains consolidated data from inputs submitted by the DoD
Services and agencies in response to each annual data
call. The current library contains more than 16,000 records
on DoD R&E efforts. Information in the library includes
responsible and performing organizations and individu-
als, descriptive information (objective, approach, and
progress), associated program elements and their fund-
ing, and metrics.

Supporting the Warfighter

The Portal continues to transform data in its next phase
of development. A planned e-mail notification system will
inform users when new R&E information (reports, data,
and news) has been added to the Portal. In addition, busi-
ness intelligence tools will allow its 12,000 registered users
to establish relationships or patterns, design and gener-
ate reports from data sources, and discover business per-
formance management strategies for using resources ef-
fectively. With its current 22 Web applications and planned
new features, the R&E Portal facilitates all levels of the
defense research community as well as other government
agencies and private- and academic-sector organizations.
Essentially, the centralized, single-sign-on R&E Portal re-
duces time and effort by providing a wide variety of the
latest R&D information. The DoD R&E Portal provides
easy access to R&E information and ensures that new
technologies get into the hands of the warfighter as quickly
as possible.

Access to the R&E Portal is controlled by the DTIC
registration process and is limited to federal em-
ployees and federal contractors. Go to <https://reg-
ister.dtic. mil /DTIC > for registration informecrtion; for
more information about the R&E Portal, contact
rdte_help@dtic.mil.
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sure progress towards milestones in terms of capability
of the investment to meet specified requirements and
quality.

Contractual Performance-Based Progress

and Incentives

DoD customers should use performance-based acquisi-

tion management by including requirements and award

fee incentives for performance-based management and

reporting in their contracts, beginning with the solicita-

tion. Then the program manager can link award fees to

achieving desired program outcomes. Earned value will

provide insight that is based on technical performance if

the contractor is required to link discrete work packages

to milestones for key technical and management deliv-

erables. A sample of those deliverables follows:

® Success criteria for major technical reviews

= TPM planned values and measurement milestones

= Master schedule that identifies all systems engineering
products, such as the technical baselines and require-
ments traceability matrices; identifies TPM planned
value milestones; and is linked to the identified success
criteria

® Product metrics reports.

The Air Force Space and Missile Systems Center, Air Force
Space Command, published and uses a comprehensive
Technical Operating Report (TOR) that specifies contrac-
tual requirements for the conduct of a complete, inte-
grated SE effort. The requirements are defined in terms
of the required SE products and the required attributes
of those products. For example, it states that “the Con-
tractor SHALL monitor the progress against all planning”
and prepare documented assessments that include TPMs
and “metrics and selected technical parameters for track-
ing that are critical indicators of technical progress and
achievement.” The TOR is used to prepare the requests
for proposal and for evaluating the contractor’s SE prod-
ucts once on contract.

The TOR is an excellent document for defining and mon-
itoring the contractor’s SE efforts. I recommend that the
contractually required TPMs and metrics be used for award
fee determination. The TOR is available at <www.PB-
EV.com >within PBEV Resources. If a program manager
specifies contractual requirements for the conduct of a
complete, integrated SE effort, then award fees may be
used to focus contractor efforts on meeting or exceeding
cost, schedule, and performance requirements.

The author welcomes comments and questions. Con-
tact him at paul.solomon@plb-ev.com.
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