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W September 20, 2000

TO: A/Adminigrator
FROM: W/Inspector Genera

SUBJECT: INFORMATION: NASA'sIndependent Cost Estimating Capatility
Report Number |G-00-045 Redacted Report*

The NASA Office of Ingpector Genera has completed areview of NASA's Independent Cost
Egtimating Capability. We found that NASA istaking steps to improve the Agency's
independent cost estimating capability by establishing a System's Management Office (SMO)*
at each Center and adding cost estimators in the Independent Program Assessment Office
(IPAO)? a Langley Research Center (Langley). However, we found that NASA has not
identified the cost estimating and cost andysis function as a discipline with a specific job series,
has not established career development plans for its cost estimators, and does not have a
requirement to develop independent cost estimates at dl mgjor reviews. Further, we question
whether the Agency's reporting and funding structures provide assurance thet the cost estimates
are independent in fact and/or appearance.

Background

A December 1990 report from the Advisory Committee on the Future of the U.S. Space
Program expressed concern with NASA's ability to provide redlistic, nonadvocate cost reviews
of mgor programs and projects. The report noted that initial estimates of required resources
too often have been underdtated. 1n a September 1991 briefing to the Advisory Committee on
actions taken, NASA dated that it was enhancing the cost analysis capabiility of the Cost and

*We have redacted portions of this report under authority of exemption (b) (5) of the Freedom of
Information Act. The redacted portions of this report do not affect the validity of the report or
management's response.

! The SMO provides (1) support and independent eval uations of projects and programs for compliance with
and implementation of NASA guidelines; (2) leadership, consultation services, and technical expertise on
system engineering processes; and (3) support in forecasting costs for advanced program/project planning
initiatives.

2The IPAO serves as Agency |ead for the independent technical and programmatic assessment of advanced
systems concepts and programs to provide Agency senior management with the information needed to
make sound decisions. Assessments may include the development of an independent cost estimate for the

program.
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Economic Andysis Branch within the Office of the Comptroller. However, aNovember 1992
evauation from the Genera Accounting Office (GAO) found that NASA's actions to implement
an independent cost estimating function did not meet the intent of the Advisory Committeg's
recommendation.

On September 7, 1993, the National Performance Review® team issued its report, which
recommended that NASA continue to pursue and develop an independent cost estimating
capability. However, budget cuts and downsizing affected this effort. The subsequent
downsizing and relocation of the Cost and Economic Analysis Branch to the IPAO a Langley in
1996 left the Branch's cost estimators/anaysts at Headquarters. During the time of the IPAO
move to Langley, my office performed an assessment” of the IPAO's relocation to Langley.
The assessment concluded that the placement of the function at or under Enterprise or Center
management places the IPAO's independence and impartidity at risk. Further, the assessment
noted that each NASA Center, including Langley, receives funding from some Enterprise source
and that in such afiscd environment, true independence and impartidity require that the function
resde with officids who have no stake in the competition for finite and dwindling program
funding.

On September 30, 1996, NASA management informed us that it planned to supplement the
Langley gaff with experienced cost estimators. We agreed with thisplan and concurred with
management's commitment to develop Langley's saff cgpahiilities to include andyses during dl
procurement phases in order to assure a comprehensive understanding of life-cycle program
and cost management.  However, since 1996, agradud attrition of the remaining cost
edimators has led to the loss of an independent cost estimating function within NASA.

In 1999, the Agency initiated plans to add eight full-time cost estimators to the IPAO to oversee
and vdidate SMO independent cost estimates. In October, the Agency reingtated the cost
estimating capability by directing each Center to establish an SMO with an independent cost

edimating capability.
The review my office recently completed is afollow-up effort to monitor the status of NASA's

implementation of an independent cost estimating capability. Our recommendations and
evauation of management's response are discussed in the following paragraphs.

Recommendations

We recommended that the Chief Financia Officer direct the IPAO and SMO to submit a
summary of al independent cost estimates directly to the Administrator or other gpproving

% The National Performance Review was an intensive 6-month study of an interagency task force requested
by the President. The study provided a plan to fundamentally change the way the Federal Government
works and create a Government that works better and costs less.

* The NASA Office of Inspector General Inspections and Assessments Office issued "Assessment of the
Relocation of NASA Independent Program Evaluation & Assessment Activitiesto LaRC [Langley]," July 8,
199.



officid for the program or project and establish an independent funding source for dl
independent cost estimating activities. We aso recommended that the Chief Engineer's Office
revise Agency policy to require that an independent cost estimate be performed at al magjor
reviews for comparison with the life-cycle cost estimate, identify a genera schedule job series
for the professond cost estimator/andyst, and identify and develop core training requirements
for cost estimators Agencywide.

Management Response and OIG Evaluation

Management proposes to indtitute a requirement for an independent cost estimate after the
Critical Design Review and has established an inter-Center Cost Estimating Steering Group with
plans to address training requirements in the near future. We consder these two actions
responsive to the intent of the related recommendations.

Management partidly nonconcurred with the recommendations related to establishing direct
reporting and independent funding for the IPAO and SMO's. With regard to reporting,
management stated that the independent cost estimates are transmitted to al NASA senior
management through the Internet and the Program Management Council (PMC) and believes
that this process assures the Administrator is provided with a complete disclosure of the IPAO's
independent cost estimate. However, it is unredigtic to expect the Adminigtrator to review al
the estimates available through the Internet. Management comments reflect that only the PMC
minutes are forwarded to the Administrator. Therefore, we believe the independent cost
estimate, or athorough summary of the estimate, should be part of the minutes package, akey
document upon which acquigition decisions are made.

Regarding independent funding, management stated that an independent funding sourceisin
place for the IPAO and that the Center Director is responsible for ensuring that the SMO
budget is sufficient. The Center Directors have the authority to transfer up to 10 percent of
Center funds among programs without notifying Headquarters. Because we believe that the
IPAO independent cost estimating mission could be adversely affected by this authority,
management should, as a minimum, require Headquarters gpprova prior to any adjustment to
the IPAO budget. Otherwise, the IPAO could be influenced by budgetary issuesin making
thelr conclusons.

Further, we maintain that an independent funding source is needed for the SMO. We believe
that delegating responghbility to the Center Director for ensuring SMO budget sufficiency
without establishing minimum requirements provides Center Directors with a wide lditude in the
priority placed on funding for the independent cost estimating function. This approach could
result in an incong stent capability among the Centers.

Management did not agree to identify one job series for cost estimatorgandysts. Management
dated that there was little merit to limiting the pool of potentia candidates through narrowly
defining the job series and that usng severa job series alows NASA to sdlect the best-qudified
candidates from the widest pool possible. Management's position contradictsthe IPAO's
position presented at a November 18, 1999, briefing when it stated that one of its objectives as



alead center for cost estimating was to establish cost estimating as a professona career
discipline at NASA and to overcome NASA's current culture of the nonprofessiona
"journeyman” cost andyst. NASA currently uses the aerospace technologist and program
andys seriesfor cost estimating and andysis positions. We maintain that aerospace
technologists and program analysts do not enter the cost estimating/anaysis positions possessing
al the Kkills necessary to be a competent cost etimator or andyst. They acquire those skills
over time through on-the-job experience or through training. To become a highly skilled cost
edimator/analyst requires years of experience and commitment to the cost estimating/anayss
professon. Stability in the cost estimating/andysis workforce is essentia to overcoming
NASA's current culture of the nonprofessiond "journeyman” cost anayst. Using various job
series enables personnd to easly enter and leave the cost estimating/andysis arenaand go on to
other positions. We believe that a specific job seriesis essentia to dowing the current attrition
rate of the cost estimating staff, establishing a stable and increasingly experienced workforce of
cost estimators, and recognizing cost estimating as a serious professond discipline.

A summary of the satus of al the recommendations isin the finding section of the report.

[Original signed by]
Roberta L. Gross

Enclosure
Final Report on the Review of NASA's Independent Cost Estimating Capability
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W September 20, 2000

TO: AE/Chief Engineer
B/Chief Financid Officer
FROM: WI/Assgtant Ingpector Generd for Auditing

SUBJECT:  Fina Report on the Review of NASA's Independent Cost Estimating Capability
Assgnment Number A0001600
Report Number 1G-00-045

The subject find report is provided for your use and comments. Please refer to the Executive
Summary for the overdl review results. Our evauation of your response is incorporated into
the body of the report. Management's corrective actions planned for recommendations 3 and 5
areresponsve. These recommendations will remain open for reporting purposes until agreed-
to-corrective actions are completed and/or verified. With regard to recommendations 1, 2 and
4, we regquest that management submit additiona comments by November 20, 2000. Also,
please notify us when actions have been completed on those recommendations. Al
recommendations will remain open for reporting purposes.

If you have questions concerning the report or would like to schedule an exit conference, please
contact Mr. Daniel J. Samoviski, Program Director for the NASA Earth/Space Science Audits,
at (301) 286-6890, or Ms. Betty G. Weber, Evauator, at (202) 358-2597. We appreciate the
courtesies extended to the review gtaff. See Appendix F for the find report digtribution.
[Original signed by]

Russl A. Rau

Enclosure
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B/Comptroller

BF/Director, Financid Management Divison
G/Generd Counsdl

JM/Acting Director, Management Assessment Divison
M/Director, Independent Program A ssessment Office
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A0001600

A Review of NASA's Independent Cost Estimating Capability

Executive Summary

Background. Historicaly, program advocates have provided optimistic estimates of the likely
cost of their program when seeking management approval for resources. Higher acquigition
costs, project delays, and cancellation of mgjor projects can occur when decisions are made
about funding programs without a clear understanding of the total cost of the acquisition.
Independent cost estimates, free of advocacy bias, are essentia to obtaining amore redistic
understanding of the program's likdly life-cycle costs and are becoming increasingly more
important to NASA asit continues to face shrinking budgets. The Office of Management and
Budget (OMB) requires that agencies tailor an acquisition strategy for each program and use
independent cost estimates, where feasible, for purposes of comparison with the program
advocates cost estimates.

Objectives. Our overdl review objective was to assess NASA's current and planned ability to
devel op independent cost estimates in support of the Agency's program and project
management process. Specificaly, we determined the adequacy of the Agency's qudification
requirements and career development plans and organizationa structure for the cost estimating
function. Appendix A contains further details on our objectives, scope, and methodology.

Results of Review. The planned organizationa structures for the independent cost estimating
function a the IPAO and SMO's may not provide for independent reporting of findings directly
to the gpproving officiad unless the report is specificaly requested by the gpproving officid.
Also, the IPAO and SMO's are funded through the Centers--a process that may hinder the
offices independence. Consequently, the Agency has no assurance that the opinions,
conclusions, and recommendations made to the Adminigtrator on acquisitions for Agency
programs and projects are independent in fact and appearance (Finding A).

Agency policy requiresindependent cost estimates only for program new garts, whilelife- cycle
cost estimates are required at each mgjor review. Because life-cycle cost estimates are not
subjected to independent cost estimate comparisons, NASA has no assurance that the program
life-cycle cost estimates, established a each review, are redidtic (Finding B).

The Agency has not identified the cost estimating and cost analysis function as adiscipline
requiring a specific job series and has not established career development plans for its cost
andysts and cost estimators. As aresult, the quality of cost estimating and cost analysi's support
available a each Center isinconsgtent (Finding C).

Recommendations. To ensure that requirements for independence are met, NASA should
ensure that copies of independent cost estimates are submitted directly to the Administrator or



other approving officia and establish an independent funding source for the IPAO and SMO's.
Also, we recommended that management revise Agency policy to require that an independent
cost estimate be developed at al maor reviews of mgor programs. Further, NASA
management should establish the cost estimating and cost anadlysis function as a specific position
and develop corresponding standards and career devel opment training requirements and plans.

Management's Response. Management partialy nonconcurred with the two
recommendations to establish independent funding and reporting structures for independent
cost estimating activities. Management believes that the current reporting and funding structures
assure independence of the IPAO and SMO's.  Management concurred with the
recommendation to require an independent cost estimate at major reviews and agreed to
indtitute a requirement for an independent cost estimate after the Critical Design Review.
Management nonconcurred with the recommendation to identify a pecific job series for cost
edimatordandyds, sating that thereis little merit to establishing a specific job series for cost
estimators but concurred with the recommendation to develop career development training
requirements and plans. Management stated that the Agency has established an inter-Center
Cost estimating Steering Group to identify and develop core training requirements for cost
estimators Agencywide.

The complete text of the responseisin Appendix E.

Evaluation of Management's Response. Management's plan to develop an independent
cost estimate after the Critical Design Review and to develop core training requirements for cost
esimators is responsive to two of the recommendations. However, management's position on
the reporting and funding process for the IPAO and SMO'sis not fully respongive to ensuring
independence for the cost estimating function at those activities. Management's comments
reflect that, a the Agency level, only the PMC minutes are forwarded directly to the
Adminigtrator. Therefore, we believe that the IPAO independent cost estimate, or a thorough
summary, should be part of those minutes. Further we believe that Headquarters approva is
needed prior to adjusting the IPAO budget. In relation to the SMO's, the current practice of
making the Center Directors responsble for ensuring SMO budget sufficiency without
edtablishing minimum requirements gives the Directors wide latitude in the priority they place on
funding the SMO function. Therefore, we bdieve that an independent funding sourceis need
for the SMO's. Regarding the identification of asingle job seriesfor cost estimators,
management did not address our concerns regarding credibility and professondism in the cost
community. Therefore, we request that management further review its position on these matters
and provide additional comments in response to the final report.



I ntroduction

A December 1990 report from the Advisory Committee on the Future of the U.S. Space
Program to the Administrator of NASA expressed concern with NASA'’s organizationa
structure and its ability to provide NASA with redistic, nonadvocate cost reviews and
assessments of major programs and projects. The report Satesthat NASA is
oversubscribed in terms of the projectsit is pursuing and that one of the reasons for this
Stuation was because initial estimates of required resources too often have been
understated, particularly with regard to cost. The report States:

NASA ... has been embarrassed ... by less than accurate estimates of projects
costs. The causes are well understood, and include program initiation before
enabling technology is proven, overselling on the part of program advocates, both
in government and industry, and failure to include all costs when evaluating a
program. With programs becoming ever more costly and complex, it now appears to
be an appropriate time for the Administrator to have access to a highly skilled and
independent cost estimating and analysis capability. ... In short we suggest ... That
an independent cost analysis group be formed to serve the Administrator and the
Administrator’s staff. This group should be charged with the responsibility of
providing to the Administrator a recommendation on all significant cost estimates
provided to the Congress or to the Office of Management and Budget.

NASA’s response to the report recommendations consisted of establishing a Program
Management Council (PMC), chaired by the Deputy Administrator. To aid the PMC in
nonadvoceate reviews, the Agency established the Systems and Cost Analysis Divison
within the Office of the Chief Financid Officer (CFO) at NASA Headquarters. When
Headquarters downsized in 1996, the Divison's program evauation function trangtioned to
Langley Research Center and the IPAO was established without a cost estimating
capability. Although the cost estimating and andysis function remained at Headquarters,
over time personnd in these pogtions l&ft, and the Office of the CFO aso logt its capability
to perform cost estimates. NASA’s current cost estimating and cost andysi's community
consists of gpproximately 20-24 aerospace technologists and program analysts at NASA
Centers who provide cost estimating support to Center program and project offices and
Center management. Because those personnd are within the chain of program advocacy,
their cost estimates do not meet the requirements of an independent cost estimate.

Recently, NASA reaffirmed the need for independent cost estimating when the
Adminigtrator directed that the Centers establish an SMO with an independent cost
estimating capability to support Center programs and projects (see Appendix B).
Establishment of Center SMO's began in October 1999. The SMO'swill provide
consulting and advisory services to Center program and project managers on formulation
and implementation processes and best practices and will report results of independent
assessments to the Center Governing Program Management Council. SMO'swill dso
serve as the Executive Secretary or Member of the Center Council. The SMO may aso
sarve as amember of the Program/Project Management Council Working Group.

To oversee and vaidate the independent cost estimates developed by the Centers,
management plans to add eight cost estimating positions to the IPAO. In September



1999, the NASA Chief Engineer directed that the IPAO become NASA's lead cost
edimating office. To implement the capakiility, a draft Memorandum of Understanding,
establishing the eight full-time cost estimators in the IPAO, was developed for the review
and gpprova of management. The eight cost estimators will assist the Center SMO'sin
developing independent cost estimates and will report to the Chief Financid Officer (CFO)
at Headquarters.

At the time of our review, the draft Memorandum of Understanding had not yet been
gpproved. However, the IPAO has three people assigned to cost estimating dutiesand is
actively seeking cogt estimators or cost andydsto fill the remaining billets.

Finding A. Requirementsfor Independence of Cost Estimates

The proposed organizationa structure for the independent cost estimating function will not result
in the independence required by Federa and Agency policies. The proposed reporting
structure does not provide for IPAO control over the fina reporting of its findings to the
Adminigrator. In addition, the mgor responghility for the independent cost estimating function
is being delegated to the SMO's that are funded by and report to the Centers where they are
located. Asaresult, NASA will have no assurance that the opinions, conclusions, and
recommendations made to the Adminigtrator or other gpproving officid are independent in fact
and appearance.

Organizational Independence for Independent Cost Estimates

OMB Circular A-109, "Mgor Systems Acquisition,” April 1976, states that the acquisition
drategy should maintain a capability to (1) estimate life-cycle costs during system design
concept evauation and selection, full-scale development, facility conversion, and production and
to (2) use independent cost estimates, where feasible, for comparison purposes.

NASA Procedures and Guidelines (NPG) 7120.5A, "NASA Programs and Project
Management Processes and Requirements,” April 1998, states that for proposed new program
and project starts, the NASA Chief Engineer is responsible for providing independent cost
estimates conducted by ateam from organizations outside the advocacy chain of the program or
project.

A cdlear, strong organizationd sructureis critical to ensuring an independent cost estimating
function. The Genera Accounting Office' s " Standards for Interna Control in the Federd
Government,” Report GAO/AIMD-00-21.3.1, dated November 1999, dtates.

A positive control environment is the foundation for all other standards ... [A]
factor affecting the environment is the agency’ s organizational structure. It provides
management’s framework for planning, directing, and controlling operations to
achieve agency objectives. Good internal control requires that the agency’s



organizational structure clearly define key areas of authority and responsibility and
establishes appropriate lines of reporting.

The Genera Accounting Office issued Report GAO/NSIAD-93-73 “NASA's I ndependent
Cogt Egtimate," November 1992. The report states:

Estimates and advice provided to the Administrator by the cost analysis group need
to be independent in fact and appearance so that the group's opinions, conclusions,
and recommendations will be impartial and viewed asimpartial by third parties.

Reporting Structure for Independent Cost Estimating Activities

The draft Memorandum of Understanding to provide a cost estimating capability in the IPAO
requires the cost estimating function to report to the Office of the CFO. The IPAO cost
edimating team will recaive its cost estimation and andys's assgnments primarily from the Office
of the Adminigtrator and the Office of the CFO. For those assgnments, the cost estimators will
report directly to those offices. Estimates and analyses requested by Centers and Enterprises
will be reported to the requesting Center or Enterprise. The diagram in Appendix C
demondtrates how IPAO information may pass through one or more levels of management
before reaching the Administrator. This reporting process makes it possible for
misinterpretations of IPAQO issues or positions to occur prior to submission to the Adminigtrator.
Further, because Centers/Enterprises are advocates for their programg/projects, their positions
and recommendations on the status of a program/project could be viewed as biased. The
Adminigtrator could, therefore, make a decision based on incomplete or inaccurate information.
To ensure the integrity of IPAO positions, asummary of each IPAO independent cost estimate
report should be sent directly to the Administrator or other gpproving officid for the program or
project.

Each Center will develop most independent cost estimates for the programs/projects a their
Center. TheIPAOQ, asthe lead cost estimating office, will assst and support the SMO's. The
SMO independent cost estimate may pass through and gain input from as many as four groups
before it reaches the Administrator or the approving authority for Center programs or projects.
Asaresult of the organizationd structure, the SMO's cost estimates may not meet the
requirements for independence. Appendix C shows asummary of the reporting structure for
the SMO independent cost estimate.

Resource Structurefor Independent Cost Estimating Activities

The draft Memorandum of Undergtanding states that the IPAO will submit cost estimating
budget requirements to the Office of the CFO through the Ingtitutional Program Office in
response to the annua budget call from the Office of Aerogpace Technology. The budget for
the IPAO role as cost estimator will come from the Office of the CFO, with the exception of
funds budgeted for travel, personnel, and other miscellaneous costs. This funding arrangement
may be an impediment to independence for IPAO staff and activities. Enterprises and Centers
compete for scarce resources. Funding the IPAO gaffing, travel, and other costs through the

Office of Aerospace Technology and Langley may be viewed as an imparment to organizationa
3



independence because the IPAO could be viewed as an advocate for the Office of Aerospace
Technology or Langley programs and projects. To avoid the gppearance of advocacy, the
IPAO should be funded under a separate lineitem in the budget, independent of Langley and
the Office of Aerogpace Technology.

Each SMO islocated at and receives resources from the Center where they are located. This
organizational structure creates a barrier to the independence of the SMO's cost estimates
submitted to management because the Center SMO can be viewed as an advocate for its
respective Center's programs and projects. To meet requirements for independence, the SMO
should aso be independently funded.

Conclusion

Although the proposed addition of a cost estimating capability for the IPAO and the
establishment of the SMO’ s are posditive steps toward correcting a serious shortfal in the
independent cost estimating capability within NASA, we question whether these organizations,
as structured, will meet the requirements for independent cost estimates that are free of influence
from program advocates. In our opinion, the planned IPAO and SMO independent cost
estimate reporting and funding structure does not provide for independent reporting. The IPAO
cost estimate will not meet the requirements of independence because the IPAO has no control
over thefind information reported to the Administrator and will be funded through the Office of
Aerospace Technology and Langley. Further, the SMO's will not meet the requirements for
independence because they may not be reporting directly to the Administrator or the delegated
gpproving officid and will be funded by the Centers.

Recommendations, Management's Response, and Evaluation of
Response

The NASA CFO should:

1. Direct that, for NASA programs governed by NPG 7120.5A, the IPAO and
SMO submit a summary of each independent cost estimate directly to the
Adminigrator or other approving official for the program or project.

Management's Response. Partialy nonconcur. Management stated that the SMO's
reporting processis afunction of each Center's procedures and in generd, their independent
cost positions are presented to the approvad officia at the Centers. Management stated that
independent estimates are transmitted to the Administrator through the Internet and that the
Adminigtrator receives the minutes of the PMC. Management further stated that this Agency-
level reporting process provides the Administrator a complete and accurate record of the
IPAO's independent cost estimate.

The complete text of management's commentsisin Appendix E.



Evaluation of Management's Response. Management's comments are not fully responsive.
Delegating the SMO's reporting process to the Centers without providing guidance or
requirements provides no assurance that the SMO's independent cost positions are presented
directly to the approving officid at the Centers. Further, athough we recognize that the IPAO
reporting process provides visibility of the IPAO independent cost estimates on the Internet,
management's comments reflect that only the PMC minutes are forwarded to the Administrator
for information prior to making acquisition decisons. Because the IPAO does not review the
find PMC minutes prior to publication, and because it is unredigtic to expect the Administrator
to review the independent cost estimates on the Internet, we believe that the independent cost
edimate, or a thorough summary of the estimate, should be part of the PMC minutes forwarded
to the

Adminigrator. Therefore, we request that management reconsider its position and provide
additiond comments that specifically address the assurance of independence in current IPAO
and SMO reporting processes.

2. Egtablish an independent funding sourcefor all independent cost estimating
activitiesby the IPAO and the SMO's.

Management's Response. Partidly nonconcur. Management stated that, in the case of the
IPAO, such an independent funding source isin place because the Headquarter's budget
provides funds for the IPAO. With respect to the SMO's, the Center Director isresponsible
for ensuring that the SMO budget is sufficient.

The complete text of management's commentsisin Appendix E.

Evaluation of Management's Response. Management's comments are not fully responsive.
Regarding the IPAO budget, we understand that the Centers have authority to transfer up to 10
percent of Center funds among programs without notifying Headquarters and that Headquarters
may be unaware of these transfers until the end of the fiscd year. Because this Stuation hasthe
potentid to adversdy affect the IPAO's ability to fulfill its misson, we bdieve that management
should, as aminimum, require gpprova by the Chief Engineer's Office prior to any adjusment
to the IPAO budget by the Centers. Such an action would satisfy the intent of the
recommendation.

Further, delegating respongbility to the Center Director for ensuring SMO budget sufficiency
without establishing minimum requirements provides Center Directors with a wide lditude in the
priority placed on funding for the independent cost estimating function. This gpproach could
result in an incongstent capability among the Centers. Therefore, we maintain that an
independent funding source is needed for the SMO's and request that management further
review its position and provide additiona commentsin response to the find report.



Finding B. Independent Cost Estimates at Major Reviews

Management does not use independent cost estimates in the decisionmaking process a each
mgor review of a program. Agency policy requires an independent cost estimate only for new
gartswhile requiring life-cycle cost estimates at each mgor review. Asaresult, NASA hasno
assurance that the program life-cycle cost estimates, established at each mgor review, are
redidic.

Life-Cycle Cost Estimates and I ndependent Cost Estimatesfor Major Acquisitions

OMB Circular A-109 requires an acquisition strategy for mgjor system acquisitions. The
Circular gates that each agency acquiring mgor systems should estimate life-cycle costs at each
magor milestone and use independent cost estimates, where feasible, for comparison purposes.
Summaries of thisand other rdated regulaions are in Appendix D.

NPG 7120.5A dates that the NASA Chief Engineer is responsible for providing independent
cost estimates for proposed new starts but also states that life-cycle cost management and
accounting requires the program manager to develop life-cycle cost estimates in support of
magor reviews and budgetary submissons.

Independent Cost Estimatesat Major Reviews

Successful program and project management requires accurate cost estimates. Management
decisons regarding program agpprova and a program's requirements and configuration are
heavily influenced by the expected cost of the program. However, early in the program, the
requirements may not be well defined, and cost estimates may be based on technica
generdizations and higtorical cost data that do not adequately capture the technology and
potentia cost of the proposed system.

Astime passes, aprogram's technica definition will become more refined, and actua program
cost datawill become available. With this knowledge, the estimator can formulate more
accurate cost estimates. For this reason, frequent updates of life-cycle cost estimates become
important tools for management decisons. Because life-cycle cost estimates are prepared by
the program office, independent cost estimates are essential for comparison to the life-cycle cost
eslimate so that management can determine whether the life-cycle cost estimates are redistic. A
revison of NPG 7120.5A is necessary to ensure the development of independent cost estimates
at each mgor review for comparison with the life-cycle cost estimates that are developed by the
program office.

Conclusion

A mgor internd control for alife-cycle cost estimate or program office etimate isan
independent cost estimate. The independent cost estimate serves as a check and balance and is
uncongtrained by the assumptions, methodologies, or biases inherent in program
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office, life-cycle cost estimates. By comparing the program's estimated life-cycle cost estimate
with the independent cost estimate, NASA management can determine whether the program or
project life-cycle cost estimateis redidtic.

Recommendations, M anagement's Response, and Evaluation of
Response

3. The Chief Engineer's Office should revise NPG 7120.5A to requirethat an
independent cost estimate be performed at all major reviewsfor programsand be
compared with the life-cycle cost estimate developed at each major review.

Management's Response. Concur, with modifications. Management stated that NASA
conducts cost assessments annudly as part of the Independent Annua Review process. In
addition, independent cost estimates are done during a nonadvocate review or independent
asessment. Management also stated that it will inditute a requirement for another independent
cost estimate after the Critical Design Review.

The complete text of management's commentsisin Appendix E.

Evaluation of Management's Response. The action planned by management is responsve
to the recommendation. The recommendation is resolved but will remain undispositioned and
open until agreed-to corrective actions are compl eted.

Finding C. NASA-Wide Cost Estimating Capability

The Agency has not established standardized skills and competencies for its cost
andystsestimators or Agency-wide processes and procedures for cost etimating and andysis.
Management has not followed Federa guidelines to establish the cost estimating and andlys's
function as a specific generd schedule® (GS) job series® with a clear definition of professond
competencies. Further, management has no career development plans for NASA cost
edimatorgandyds. Asaresult, the qudity of cost estimating and cost andlysis support available
to program/project officesisinconsstent anong NASA Centers.

® The general schedule isthe broadest subdivision of the classification system covered by Title5,
U.S. Code. The general scheduleincludesarange of levels of difficulty and responsibility for positions for
grades GS-1to GS-15. "GS" designates the general schedule for supervisory and nonsupervisory positions
at all of those grade levels.
® A seriesisasubdivision of an occupational group consisting of positions similar asto a specialized line of
work and qualification requirements. A title and number such as the Accounting Series, GS-510; the
Secretary Series, GS-318; and the Micraobiology Series, GS-403, designate series.
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Federal and Agency Guidance

Title 5, U.S. Code, Sections 5105-5107, state that positions shall be classified based on the
duties and respongbilities assgned and the qudifications required to do the work.

Title 5, U.S. Code, Section 4103, states that each agency shal establish, operate, maintain, and
evaduate a program or programs and a plan or plansfor the training of employeesto asss in
improving employee and organizationd performance.

The GAO datesin report GAO/GGD-99-179, "Human Capital, A Salf-Assessment Checklist
for Agency Leaders" that a high-performance organization demands a dynamic, results-oriented
workforce ... must match the right people to theright jobs and ... talent must be continuoudy
developed through education, training, and opportunities for continued growth.

Job Series Structure and Career Development Plansfor NASA Cost Estimator s

Identification of a specific job series and career development plansfor cost estimators/andysts
are essentid for establishing a highly proficient cogt esimating community within NASA.

Job Series. The Agency has used severa generd schedule job seriesto identify its cost
esimators and andysts. For example, the Agency has used the (1) GS 800: Engineering
and Architecture series; (2) GS 300: General Adminidrative, Clerica, and Office Services
series; and (3) GS 1500: Mathematics and Statistics series. While each of the pogition's
descriptions provides some of the required skills and training, none fully addresses the
requirements of a professond cost estimator or analyst. The result is a cost community
whose entry-level members lack the full complement of skills and training needed to become
competent cost estimators or anaysts.

Currently, the IPAO is staffed with aerospace technologists and program andysts who
manage and coordinate the activities of the independent annua review,” independent
assessment,® and nonadvocate review® teams. The planned cost estimating positions will
fulfill anew function that is not being performed by the IPAO. The cost estimators will be
devel oping independent cost estimates; providing advice and support to the Center SMO's,
and providing economic andyses, cost-benefit sudies, and full-cost accounting expertise
and other services. Management needs to identify asingle job seriesfor the cost
estimator/andyst posditions. In our opinion, NASA’s current practice of usng more than
onejob seriesto identify cost estimators/anaysts impedes the cost community from
achieving the credibility and professona stature necessary to acquire recognition for their
professondism and unique value to NASA management.

" Anindependent annual review informs the PMC of the status and performance of the programs and
projects over which it has responsibility
® An independent assessment provides the PMC with an in-depth, independent validation of the advanced
concepts, program requirements, design integrity, realism of schedule, life-cycle, etc.
° A nonadvocate review provides the NASA PMC an independent verification and evaluation of anew
program or selected project's readiness to proceed prior to program approval.

8



Career Development Plans. The Agency has no career development program or career
progression plan for cost estimators and andysts. NASA cost estimators generaly learn
required skills they lack during on-the-job training. This could restrict new ideas and
implementation of the most recent concepts and methodol ogies being researched and
developed by the generd cost community.

When the draft Memorandum of Understanding is gpproved, the IPAO plans to establish,
as part of its expanded misson, Agency-wide quality control through the establishment of a
career development plan and training for cost estimators.  Plans are to identify requirements
for courses and skills that will result in a professond cost community with afull complement
of skillsrequired for dl cost estimators and cost andystsin NASA. The IPAO dso plans
to develop a standardized catalog of tools and to identify common skillsfor al cost
edimators with the goa of increasing Agency efficiency through the eimination of
duplication of efforts and competition among the Centers. As of the time of our review,
plans were not sufficiently complete for us to determine whether dl critical job skillsand
training requirements will be included in the career development plans.

Because of the diversity of skills needed by cost estimators and andydts, it is essentid that the
career development plans be sufficiently comprehensive to meet the needs of adiverse
workforce of cogt estimators and andysts. A well-qudified cost estimator must have skills and
traning in avariety of areas including, accounting, budgeting, engineering, Saidics,
mathematics, economics, program management, acquisition, and modding. The GS 300, GS
800, or the GS 1500 job series do not provide candidates that have training or sufficient
experience to meet al of these requirements. Using the GS 800 job series would provide
candidates with expertise and background in mathematics, physics, and engineering. However,
the GS 800 positions do not require training or background in program management,
accounting, economics, aigtics, acquidtion, and/or the Government budgeting process. Cost
esimators under the GS 1500 series, while having background and training in satigtics,
mathematics, and modeling, may not have the required training in the areas of finance or
engineering. On the other hand, the GS 300 series would provide personnel with a background
or training in budgeting and perhaps accounting, and other financia areas, but no training or
experience in gaigtics, mathematics, and/or with the technical sciences.

Conclusion

Regardless of the job series the Agency identifies for cost estimatorg/andysts, the wide range of
skills required for the cost estimating/analysis discipline will make it difficult for NASA to find
individuds with al the desred characteristics. Hiring cost estimators who only partidly meet the
requirements means that they must learn the other required skills on-the-job or through aforma
training program. For this reason, comprehensive and well-planned career devel opment
programs are crucid for the upgrading and improvement of skillsfor NASA’s cost community.
The planners need to include skills related to environmenta costs, accounting, budgeting,



procurement, economics, program management, regresson analysis™ and cost risk, aswell as
the technica, engineering, mathematica, and modeling skills, in career development plans.

Recommendations, Management's Response, and Evaluation of
Response

The Chief Engineer should direct the Director of the Independent Program
Assessment Officeto:

4. Identify a general schedulejob seriesthat most closely providesthe unique
skillsand training required for a professional cost estimator/analyst.

Management's Response. Nonconcur. Management stated that NASA's current practice of
using more than one job series allows NASA to select the best-qudified candidates from the
widest pool possible and that narrowing the pool to a specific job series would significantly
reduce potentia candidates.

5. ldentify and develop coretraining requirements consisting of all the skillsand
training required for cost estimators Agency-wide.

Management's Response. Concur. Management stated that an inter-Center Cost Estimating
Steering Group has been established to address this recommendation in the near future.

The complete text of management's commentsisin Appendix E.

Evaluation of Management's Response. We do not agree with NASA's position regarding
the use of more than one job series for cost estimators and maintain thet there is alegitimate
need to identify a specific series so that, once skills are learned, they are more likely to be
retained in the cost community. In a November 18, 1999, briefing to management on its
proposed role as lead center for cost estimating/anaysis, the IPAO (1) noted that NASA's cost
estimating staff had experienced more than a 40-percent attrition rate Snce the Headquarters
Systems and Cogt Analysis Divison was first established; (2) sated that one objective of the
lead center would be to establish cost estimating as a serious professona career discipline at
NASA; and (3) observed that NASA's current culture in cost estimating and andysisisthe
"non-professiona 'journeyman’ cost andyst.”

We maintain that to achieve the IPAO's stated objective and overcome the noted challenges, a
specific job series for cost estimators is essential.  Aerospace technologists and program
andysts do not enter cost estimating/anadysis positions possessing dl the skills necessary to bea
competent cost estimator or andys. Rather, they acquire those skills over time through on-the-
job experience or training. To become ahighly skilled cost estimator/andyst requires years of
experience and commitment to the cost estimating/analysis profession. Using various job series
enables personnd to easily enter and leave the cost estimating/anayst arena and go on to other

' Regression analysisisthe part of statistics that deals with investigation of the relationship between two
or more variables whose rel ationship may be expressed as a mathematical equation.
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(aerospace technologist and program analyst) positions. As aresult, the skills that they have
acquired as cost estimators are logt to the Agency's cost community. This cross-over flexibility
that currently exists makes it more difficult for management to establish a stable cost estimating
community whose members remain in the cost estimating/analysis arena long enough to mature
as cost andysts and to become increasingly more competent. Stability in the cost
edimating/andysis workforce is essentiad to overcoming NASA's current culture of the
nonprofessond journeyman cost analys, lowering the attrition rate, and establishing cost
edimating and anadyss as aprofessond career discipline.

Further, we maintain that if basic skills are identified and ajob seriesis selected based on the
basic skills required, personnel in other job series, such asthe 343 or 801 series, could qualify
for the job if they possessed the basic Kills.

A stable, committed, and increasingly experienced workforce of cost estimatorsis required if
NASA wants to view and establish cost estimating as a serious professond discipline.
Therefore, we consider management's comments unresponsive and the recommendation as
unresolved and undispositioned. We request that management further review its position on
recommendation 4 and provide additiond comments on the fina report.

Management's planned action in relation to the established inter-Center Cost Estimating Steering

Group is respongve to recommendation 5. The recommendation is resolved but will remain
undispositioned and open until agreed-to corrective actions are completed.
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Appendix A. Objectives, Scope, and M ethodology

Objectives

Our overd| objective was to assess NASA's current and planned processes for preparation and
use of independent cost estimates. Specifically, we evauated:

planned staffing to support NASA's independent cost estimating function,

the qudification requirements for cost estimatorsanaysts,

career development program and training planned for the cost andysts/estimators, and
adequacy of planned independent cost estimating support for NASA decision-makers.

Scope and M ethodology

To accomplish our objectives, we obtained an overal understanding of the mission, processes,
and proceduresin place for the function of the IPAO. We dso reviewed IPAO workload,
fisca year 2000 schedule, and ongoing plans to enhance the IPAO cost estimating capability.
We performed interviews of:

personnd in the Independent Program Assessment Office a Langley Research Center and
Headquarters CFO personndl.

We identified and reviewed the following relevant Federd and NASA regulaions on
independent cost estimating, personnel management and training, and interna controls:

OMB Circular A-11, "Preparing and Submitting Budget Estimates,” July 1999.
Supplement to OMB Circular A-11, Part 111, "Planning, Budgeting, and Acquisition of
Capital Assets" July 1999.

OMB Circular A-109, "Magjor System Acquistion,” April 1976.

OMB Circular A-123, "Management Accountability and Control," June 1995.

Office of Personnd Management Operating Manual, undated.

Title 5, U.S. Code, Chapter 41, "Training," January 1999.

NPG 7120.5A, "NASA Program and Project Management Processes and Requirements,”
1998.

We reviewed prior related studies, assessments, and audits.

GAO/AIMD-97-20, "Air Traffic Control," 1997.

GAO/AIMD-00-21.3.1, "Standards for Internal Control in the Government,” 2000.
GAO/GGD-00-28, "Human Capital," 2000.

"Report of the Advisory Committee on the Future of the U.S. Space Program,” December
1990.

NASA OIG, "Assessment of the Relocation of NASA Independent Program Evaluation
and Assessment Activitiesto Langley,” July 1996.
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Management Controls Reviewed

We reviewed the following management controls reletive to NASA oversight of the cost
edimating function:

NPG 7120.5A, "NASA Program and Project Management Processes and Requirements,”
April 3, 1998

NASA Policy Directive 1000.1a, "NASA Strategic Plan,” 1998.

NASA Performance Plans for Fiscal Y ear 2000.

NASA Strategic Management Handbook (NPG 1000.2), February 2000
Fidd Work

We conducted field work from December 1999 through April 2000 at NASA Headquarters
and Langley.

Prior Audit Coverage
General Accounting office

"NASA's|ndependent Cost Estimate,” November 1992. GAO issued thisreport in
response to a congressiona request for the GAO to determine whether NASA had
implemented an advisory committee's recommendation to strengthen NASA's independent cost
estimating capability because Congress and the executive branch need accurate cost estimates
in deciding whether to undertake or continue space

programs. The GAO found that NASA''s actions to implement an independent cost estimating
function did not meet the intent of the Advisory Committee's recommendation because:

results of formal cost reviews were reported to program officids rather
than directly to the Administrator,

advice provided to the Administrator on cost estimates was informal
and undocumented,

cost estimates were reviewed only at the start of new initiatives and not
at dl mgor decison points over aprogram'slife, and

the cost analysis group did not have adequate staff to perform
independent estimates at al mgor decision points.

13



Appendix B. Centers Proposed | ndependent Cost Capability

** |nformation omitted under authority of exemption (b) (5) of the Freedom of Information
Act**
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**|nformation omitted under authority of exemption (b) (5) of the Freedom of Information
Act**
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Appendix C. Reporting Structurefor Independent Cost Estimates

Reporting Structure for IPAO Independent Cost Estimate (ICE)

IPAO
Receives
ICE Request

NO
—>
Center SMO
Request?
l YES i YES iYES LYES
Develop Develop Develop Develop Develop
ICE ICE ICE ICE ICE
iv 4 A l
Report Report Report Report
ICE ICE |«---| ICE |4q--| ICE
{ to to to fo
Code B* Enterpris Center SMO
v ¥

Report ICE
to
Code A

*NOTES: Code A is the Office of the Administrator.
Code B is the Office of the CFO.
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Appendix C

Reporting Structure for SMO Independent Cost Estimate (I CE)

SMO

Receives
ICE
Request

Enterprise

Report
ICE |«
to

Enterprise

Center
Director

Report ICE
to
Governing
PMC

Report Report
ICE to |q______] ICE
Center to
Director P/IPMO*
. *NOTE:
Governing PIPMO is Project/Program
F@el\égft to Management Office.
Administrator
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Appendix D. Related Requirements Documents

A. OMB Circular A-11, Part 111, " Planning, Budgeting, and Acquisition of Capital
Assets," July 1999.

Page 535, paragraph 300.4 (d)(1), states:

Cost and Schedule goals.—The baseline cost and schedule goals should be realistic
projections, developed through the capital planning process, of the total cost and total
time to compl ete the project and include interim cost and schedule goals.

Page 537, paragraph 300.5 (a), states:

Background. Good budgeting requires that appropriations for the full costs of asset
acquisition be enacted in advance to help ensure that all costs and benefits are fully taken
into account when decisions are made about providing resources. For most spending on
acquisitions, this rule is followed throughout the Government. When capital assets are
funded in increments, without certainty if or when future funding will be available, it can
and occasionally does result in poor planning, acquisition of assets not fully justified,
higher acquisition costs, project delays, the cancellation of major projects, the loss of
sunk costs, or inadequate funding to maintain and operate the assets.

Page 538, paragraph 300.7. Criteria and coverage of exhibit 300B: “Capita Assaet Plan
and Judification” states:

(@) Criteria. Exhibit 300B covers major acquisitions, which are those requiring special
management attention because of their (1) importance to the agency's mission; (2)
high development, operating, or maintenance costs; (3) high risk; (4) high return; or
(5) their significant role in the administration of agency programs, finances, property,
or other resources.

(b) Coverage for thisyear. Report on all major acquisitions, including major acquisitions
of financial management systems and other information technology.

(c) Future years. You should develop capital plans for all acquisitions, not just the
major acquisitions covered by the criteriain (a).

Page 539, paragraph 300.8. Information required: explanation of exhibit 300B: “ Capital
Asst Plan and Judtification” states:

For each asset identified pursuant to section 300.7 (b), you are required to include with
your initial budget submission the information on capital assets shown in exhibit 300B:
“Capital Asset plan and Justification.”

Pages 540-542, paragraph 300.8, Exhibit 300B, Part I1, identifiesthe
judtification and other information required:

A. Justification
B. Program management
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C. Acquisition strategy
D. Financia basisfor selecting the project
E. Adherenceto architecture and infrastructure standards (IT projects only)

Pages 542-544, paragraph 300.8, Exhibit 300B, Part 11, identifiesthe
required information for the program'’s cost, schedule, and performance gods.

Your Agency's plans must have cost, schedule, and performance goals for all
proposed and ongoing acquisitions. The establishment and analysis of these goals
should include a risk assessment that discusses the probability of achieving them.

Once established, current baseline will be used to determine whether the
acquisition is meeting Congressional policy to achieve at least 90 percent of cost,
schedule, and performance goals.

Your planning process is expected to produce acquisition plans that have a high
probability of successfully achieving goals. You should establish appropriate
controls to ensure that capital asset acquisitions that are underway are within
baseline cost, on schedule, and expected to meet the baseline performance levels.

Complete the following information, entries (A) through (F), for each contract that
comprises the acquisition.

. Description of performance-based system
. Original baseline
. Current baseline
. Variance from current basgline
L atest Revised estimate
Corrective Actions

TMOO® >

B. OMB Circular A-109

Page 5, paragraph 7, Maor system acquisition management objectives include

f.  Tailor an acquisition strategy for each program. ...The strategy could typically
include: ... - Methods for projecting life cycle costs... - Methods for
analyzing and evaluating contractor and Government risks.

g. Maintain acapability to: - Predict, review, assess, negotiate and monitor costs
for system development, engineering, design, demonstration, test, production,
operation and support (i.e., life cycle costs). - Assess acquisition cost,
schedule and performance experience against predictions, and provide such
assessments for consideration by the agency head at key decision points. -
Make new assessments where significant costs, schedule or performance
variances occur. - Estimate life cycle costs during system design concept
evaluation and selection, full-scale development, facility conversion, and
production, to ensure appropriate trade-offs among investment costs,
ownership costs, schedules, and performance. - Use independent cost
estimates, where feasible, for comparison purposes.
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C. NPG 7120.5A

Page 88, Appendix D, "Responghilities for Program and Project Management," paragraph
D.1 (g), states:

The NASA Chief Engineer isresponsible for the following:

(1) Serving asthe process owner for the PAPAC process, including devel opment
and maintenance of this document.

(2) Providing ICE’s[Independent Cost Estimates] for proposed new starts.

(3) Providing for the IAR’s[Independent Annual Reviews], NAR’s
[Non-Advocate Reviews], and |A’ s[Independent Assessments].

Page 59, Chapter 4, "Program/Project M anagement System Reguirements,” paragraph
4.1.2.2, states:

[Life Cycle Cost] LCC estimates shall be prepared in support of the following:
(1) The development of program commitment

(2) Major reviews

(3) Budgetary submissions.

D. NHB 1101.3, " The NASA Organization."

Paragraph 4.2.2, "Responghilities.”

The CFO isresponsible for the following:

4223 Performseconomic and cost analyses for Agency assessments of
program alternatives.
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Appendix E. Management's Response

National Aeronautics and
Space Administration
Headquarters

Washington. DC 20546-0001

B LIV/CRN R
TO: W/Assistant Inspector General of Auditing
FROM: B/Chief Financial Officer

SUBJECT:  NASA Response to Office of Inspector General Report A0001600
on NASA’s Independent Cost Estimating Capability

Thank you for providing the Agency with an opportunity to respond to your review report
on NASA’s independent cost estimating capability. Several of the points made in your
report have been a concern to NASA for some time. The NASA lead office for cost
estimating and analysis, recently established within the Independent Program Assessment
Office (IPAO) at the Langley Research Center (LaRC). was specifically created to
address these, as well as other cost estimating issues. An Agencywide steering group is
now functioning to ensure that Agency positions (some of which address the same
concerns as in your report) are discussed, communicated and consistently enacted at all
NASA Centers. This steering group will consider such issues as enhancing the
professionalism of cost estimators, developing career paths, establishing training criteria
and opportunities. as well as the expected issues surrounding model and database
development.

We disagree with the premise that the independence of the results of cost estimates may
be less assured because the budgets for the independent review organizations are included
within the Center budgets. We also take issue with the concern that the findings could be
tainted because the Center and Associate Administrator level management are briefed on
the findings and given an opportunity to comment. These managers are accountable to
the NASA Administrator, and the defined reporting structures should not be bypassed.
This does not imply that the accountable officials have the latitude to suppress the
findings of independent review teams. Nor are any suggested changes to the findings
tolerated unless the review team determines they are meritorious. We know of no
instances where this has occurred. And, we can assure you that any attempts in this
direction would be a very serious matter.

We would also note, that the decision to provide for an increase in FTEs for the cost
estimating function located at LaRC was independently determined by this office in
consultation with the Administrator. The Director of LaRC does not have the latitude to
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2

reallocate these FTEs for any other purpose. We believe this meets the intent to assure
independence of this function.

With regard to the timing of the independent cost estimates, we believe an annual review
process on all major programs in the Agency is an appropriate arrangement. However,
we will consider the OIG recommendation to generate an independent cost estimate after
major milestones. We believe there are two milestones — the preliminary design review
and the critical design review — where an independent cost estimate requirement would
be meritorious. This would enable the design changes to the program/project baseline
configuration to be taken into account. We already require an independent cost estimate
to be presented to the Agency Program Management Council (PMC) for all programs
seeking the PMC’s approval to move from their formulation to implementation phase.
This authority to proceed is based on successful completion of the NAR or IAR,
generally shortly after the preliminary design review. Performing life cycle parametric
cost estimates after the critical design review would be conducted. only if there is a major
rebaselining of the content of the program.

Inspector General for NASA Recommendations for Corrective Action:

Recommendation 1. The NASA CFO should direct that, for NASA programs governed
by NPG 7120.5A, the IPAO and SMO submit a summary of each independent cost
estimate directly to the Administrator or other approving official for the program or
project.

Partially Non-concur: The SMO’s have a Center level review function. Their reporting
process is a function of each Center’s procedures. In general, at the NASA Center
approval level, independent cost positions are presented to the approval official at the
Center. Agency level reviews are the purview of the IPAO, which reports to the Office
of the Administrator through the Agency Program Management Council (PMC) chaired
by the Associate Deputy Administrator. This is a multistep activity as defined in the
IPAO ISO process.

1) Independent estimates are transmitted to all NASA senior management
including the Administrator via LIVELINK on the Internet. Two key offices
reporting directly to the Administrator, namely the Chief Engineer and the CFO,
review these estimates. As such, the IPAO independent estimates are directly
and readily available to the Administrator.

2) At PMC meetings, the IPAO report is presented to NASA senior management
including the Associate Deputy Administrator.

3) The Associate Deputy Administrator approves and signs the minutes of PMC
meeting that go forward to the Administrator.
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The process assures the Administrator is provided with a complete and accurate record of
the PMC proceedings, including disclosure of the IPAQO’s independent cost estimate.

Recommendation 2. The NASA CFO should establish an independent funding source for
all independent cost estimating activities by the IPAO and the SMO’s.

Partially Non-concur: In the case of the IPAO. such an independent funding source is in
place. The Headquarters budget provides funds for the IPAO. The IPAO does not
compete with Langley Research Center programs and functions for resource, nor does it
compete within the Code R Enterprise for resources.

With respect to the SMO’s, we would note that the creation of the SMO’s was directed
by the NASA Administrator. Each SMO is to provide the Center Director with an
independent assessment capability. The Center Director is responsible for ensuring that
SMO budget is sufficient.

Recommendation 3: The Chief Engineer’s Office should revise NPG 7120.5A to require
that an independent cost estimate be performed at all major reviews for programs, and be
compared with the life cycle cost estimate developed at each major review.

Concur, with modifications: NASA conducts cost assessments annually as part of the
Independent Annual Review (IAR) process. The Provide Aerospace Products And
Capabilities (PAPAC) process for the management of NASA programs and projects, also
requires that the Independent Cost Estimate (ICE) be done during a NonAdvocate
Review (NAR) or Independent Assessment (IA). The result of the ICE is presented to the
PMC at the Approval Review when a program proposes moving from the Formulation
Phase to the Implementation Phase. In response to the recommendation, we will institute
a requirement for another ICE after the Critical Design Review.

Recommendation 4: The Chief Engineer should direct the Director of the Independent
Program Assessment Office to identify a general schedule job series that most closely
provides the unique skills and training required for a professional cost estimator/analyst.

Non-concur: The report’s conclusion that ~ The result (of multiple job series) is a cost
community whose members lack the full complement of skills and training needed to be
highly competent cost estimators and analysts™ has no basis in fact. Because an
estimator is in one specific job series does not preclude the estimator from acquiring, or
having acquired, the skills needed to be a well rounded. competent estimator. There is
little merit to limiting the pool of potential candidates through narrowly defining the job
series other than a small gain through simplified training planning. The OIG assertion
that the NASA’s current practice of using more than one job series impedes the cost
community is in fact just the opposite. It allows NASA to select the best-qualified
candidates from the widest pool possible. Such a narrowing would significantly reduce
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potential candidates. If NASA selected an AST job series. all nontechnical degreed
persons would be excluded. regardless of their qualifications and experience. If we
selected a nontechnical degree series, then AST’s would be hesitant to apply because of
the loss of their AST rating and subsequent loss of ability to apply for AST positions
without getting requalified in the future.

Recommendation 5: The Chief Engineer should direct the Director of the Independent
Program Assessment Office to identify, and develop core training requirements
consisting of all the skills and training required for cost estimators Agencywide.

Concur: An inter-Center Cost Estimating Steering Group has been established with
representation from the Centers. The steering group plans to address this
recommendation in the near future. In addition, the inter-Governmental Agency
Consortium on Space Technology Estimating and Research (CoSTER) is also planning to
examine this issue, but encompassing concerns of NASA, DoD (USAF, USN and USA),
CIA and NRO as well.

Concurrence:

N A

4h

W. Brian Keegan Date
Chief Engineer

Approval:

(el il Fod

Arnold G. Holz Date
Chief Financial Officer
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Appendix F. Report Distribution

National Aeronautics and Space Administration (NASA) Headquarters

A/Adminigrator

Al/Associate Deputy Administrator

AE/Chief Engineer

B/Chief Financid Officer

B/Comptroller

BF/Director, Financid Management Divison
G/Generd Counsdl

H/Associate Adminigtrator for Procurement
HK/Director, Contract Management Division
HS/Director, Program Operations Divison
JAssociate Adminigtrator for Management Systems
JM/Acting Director, Management Assessment Division
L/Associate Adminigtrator for Legidative Affairs
M/Associate Adminigtrator for Space Hight
R/Associate Administrator for Aerospace Technology
S/Associate Administrator for Space Science
Y/Associate Administrator for Earth Science

NASA Centers

Director, Ames Research Center

Director, Dryden Hight Research Center

Director, John H. Glenn Research Center at Lewis Field
Director, Goddard Space Flight Center

Director, Jet Propulsion Laboratory

Director, Lyndon B. Johnson Space Center
Director, John F. Kennedy Space Center
Director, Langley Research Center

Director, George C. Marshal Space Hight Center
Director, John C. Stennis Space Center

Chief Counsel, Kennedy Space Center

Non-NASA Federal Organizationsand Individuals
Assgtant to the President for Science and Technology Policy

Deputy Associate Director, Energy and Science Division, Office of Management and
Budget
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Non-NASA Federal Organizations and Individuals(Cont.)

Branch Chief, Science and Space Programs Branch, Energy and Science Divison, Office
of Management and Budget

Asociae Director, National Security and Internationd Affairs Division, Defense
Acquisitions Issues, Generd Accounting Office

Professond Assgtant, Senate Subcommittee on Science, Technology, and Space

Chairman and Ranking Minority Member — Congressional Committees and
Subcommittees

Senate Committee on Appropriations

Senate Subcommittee on VA, HUD, and Independent Agencies

Senate Committee on Commerce, Science, and Trangportation

Senate Subcommittee on Science, Technology, and Space

Senate Committee on Governmental Affairs

House Committee on Appropriations

House Subcommittee on VA, HUD, and Independent Agencies

House Committee on Government Reform

House Subcommittee on Government Management, Information, and Technology
House Subcommittee on Nationa Security, Veterans Affairs, and International Relations
House Committee on Science

House Subcommittee on Space and Aeronautics

Congressional Member

Honorable Pete Sessions, U.S. House of Representatives
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NASA Assistant Inspector General for Auditing
Reader Survey

The NASA Office of Ingpector Genera has a continuing interest in improving the usefulness of
our reports. We wish to make our reports responsive to our customers' interests, consistent
with our statutory respongbility. Could you help us by completing our reader survey? For your
convenience, the questionnaire can be completed dectronicdly through our homepage at
http:/Aww.hg.nasa.gov/officeloig/hg/audits.html or can be mailed to the Assistant Inspector
General for Auditing; NASA Headquarters, Code W, Washington, DC 20546-0001.

Report Title Review of NASA's | ndependent Cost Estimating Capability

Report Number: Report Date:

Circle the appropriate rating for the following statements.

Strongl Strongl
y Agree | Neutra | Disagre |y N/A
Agree I e Disagre
[S
1. Thereport was clear, readable, and logically
organized. 5 4 3 2 1 N/A
2.  Thereport was concise and to the point. 5 4 3 2 1 N/A
3. Weeffectively communicated the audit
objectives, scope, and methodol ogy. 5 4 3 2 1 N/A
4. Thereport contained sufficient information to
support the finding(s) in a balanced and 5 4 3 2 1 N/A
objective manner.

Overall, how would you rate the report?

0 Excdlent O Far
0 VeyGood [ Poor
0 Good

If you have any additional comments or wish to elaborate on any of the above
responses, please write them here. Use additional paper if necessary.




How did you use the report?

How could we improve our report?

How would you identify yourself? (Select one)

W Congressiond Staff 0 Media
0 NASA Employee 0 Public Interest
0 Private Citizen [0 Other:
0 Government: Federd: State:

May we contact you about your comments?

Yes: No:
Name:
Telephone:

Thank you for your cooperation in completing this survey.

Locd:



Major Contributorsto the Report

Daniel J. Samoviski, Program Director, Earth and Space Science Audits
Betty G. Weber, Operations Research Manager

Esther A. Judd, Auditor

Nancy C. Cipolla, Report Process Manager

Iris Purcarey, Program Assistant



