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1. Executive Summary

1.1 Introduction and Background

Of the major challenges facing the National Aeronautics and Space Administration (NASA) today, perhaps none is more difficult than the challenge of managing a world-class research and development Agency for aeronautics, space science and technology in an environment of diminishing resources.  To meet this challenge head-on, NASA has embarked on several initiatives aimed at aligning its programs with its unfolding budget realities.  Foremost in these efforts has been the development of NASA’s strategic plan and strategic planning process.  

As a result of these strategic planning efforts, NASA recognizes, and is responsive to, the reality of its current operating environment.  To realize its full potential as the preeminent space research and engineering Agency, NASA must do more than continue delivering cutting edge scientific breakthroughs.  NASA knows that in order to keep the trust of the American taxpayers, it must address the long standing need to implement a fully integrated financial management system.  To that end, NASA’s objective is to acquire an Integrated Financial Management system that supports the NASA mission and meets the requirements of the Joint Financial Management Improvement Program (JFMIP) Federal Financial Management System.  JFMIP is a joint cooperative of Office of Management and Budget (OMB), General Accounting Office (GAO), the Department of the Treasury, and the Office of Personnel Management.  

The purpose of this Business Case Analysis (BCA) is to provide cost, benefit, and risk information to serve as a decision tool for replacing NASA’s current process for handling job applications and filling vacancies.  This effort is part of the Integrated Financial Management Program (IFMP) effort.  This analysis considers costs, benefits, risks and most importantly the impacts on NASA’s business drivers.  These drivers are identified in Exhibit 1.

Exhibit 1:  Business and Functional Drivers

Business Driver
What it Means

1
Provide timely, consistent and reliable information for management decisions
· Get the right information to the right people at the right level so they can make timely, informed decisions

· Single point of data entry

· Eliminate reconciliations – every level looks at consistent information

· Financial and Program data are the same.

2
Improve NASA’s accountability and enable full cost management
· Provide the ability to understand cost drivers and relate cost to value

· Allow the Agency to manage programs using full cost management techniques

· Enhance ability to manage institutional capabilities.

3
Achieve efficiencies and operate effectively
· Improve efficiencies of business processes

· Products produced are safe, less costly, more capable.

4
Exchange information with customers and stakeholders
· Achieve integrity of data and information

· Communicate cost effectiveness of NASA’s actions

· Provide information internally and externally to increase Agency accountability.

5
Attract and retain a world-class workforce
· Provide tools to enable NASA to compete with commercial markets for a highly motivated workforce representing a broad range of skill levels

· Provide tools to employees that minimize frustration and maximize their ability to perform value‑added functions.

1.2 Case For Change

NASA, like all Federal Agencies, is being buffeted by important demographic changes.  Specifically, the Federal workforce is aging.  The baby boomers, with their valuable skills acquired through years of service, are nearing retirement.  New employees joining the civil ranks today have different employment opportunities and different career expectations than the generation that preceded them.  In response to an increasingly competitive job market, NASA will need the tools and flexibility to attract, hire, and retain the highest caliber talent.  More and more, NASA requires a knowledge-based workforce that is sophisticated in new technologies, flexible, and open to continuous learning.  NASA’s future workforce must be adept both at directly delivering services and at effectively managing the cost and quality of services delivered by third parties on NASA’s behalf.  Furthermore, NASA’s employment structures and working arrangements will continue to evolve, and the workplace will need to accommodate a greater mix of full-time, part-time, and temporary workers.  These changes will undoubtedly strain NASA’s existing human resource (HR) capabilities.

As the challenge of recruiting and retaining a world class workforce has grown, the NASA Human Resources community has become smaller.  This community needs new tools to improve its effectiveness in an increasingly difficult job market.  Service to hiring managers can be enhanced by an automated Resume Management system that addresses these current drawbacks:

· Filling vacancies often takes months;

· No process to share among Centers’ candidates with scarce skills or to search previous applicants for new vacancies matches; and

· No mechanism to capture, maintain, or analyze data on skills in the current workforce.

The Resume Management Module involves transforming the recruiting and staffing functions with the introduction of electronic resume databases and computer assisted screening of applicants.  New system capabilities will allow job opportunities to be posted on the Internet and afford employees and the public the opportunity to apply for positions on-line.  Additionally, managers will be able to obtain candidate referrals electronically and data from selected candidates will flow into the employee database.

1.3 Alternatives Overview

The alternatives considered for addressing the current drawbacks of NASA’s Resume Management system were grouped into two categories, viable and not viable.  The viable alternatives are evaluated in this analysis based on costs, benefits, and risks.  Exhibit 2 presents the Status Quo and viable alternatives.  The Status Quo was found not to be a viable alternative.  This was a result of NASA’s manpower projections and efficiency requirements in the future operating environment.  It was found that the Status Quo was minimally acceptable in today’s environment, and that it was reasonable to anticipate a large increase in workload as a result of increased applicants and an increase in vacancies in the near-term planning horizon.

Exhibit 2:  Status Quo and Viable Alternatives

Alternative Category
Alternative Title
Viability Evaluation Summary

Status Quo
Status Quo
This alternative is defined as maintaining the processes and information technologies, which currently comprise the Resume Management function.  This alternative includes the costs of the manual process (full time equivalents [FTEs], supplies, contractor support, etc.)  This alternative represents the do-nothing approach.  In other words, this is the actual cost if NASA takes no action to improve this functional area.

Upgrade Status Quo System
Upgrade Status Quo System
This alternative meets many of the requirements to improve the process.  It would include increasing current staffing levels and standardizing some processes to improve cycle times and provide better customer service.

COTS
COTS Best-of-Breed
This alternative provides a tool for HR staff to use that will be scalable to the workload, increase the speed of the process and enhance their current capabilities.  This alternative meets all of the requirements.

1.4 Alternatives Analysis 

Each alternative was analyzed for its quantitative and qualitative 10-year life-cycle impacts with regards to costs, benefits, and risks.  The Status Quo was used as a baseline for comparison with each of the alternatives.

1.4.1 Quantitative Results

For the Resume Management Module, the present value investment along with operations and maintenance costs were estimated for each of the alternatives.  The “Best-of-Breed” Commercial Off the Shelf (COTS) alternative resulted in the lowest 10-year cost.  

Since the Upgrade Status Quo alternative does not involve an investment (it involves only the operations and sustaining support cost of hiring addition staff to support the resume functions over the 10-year life cycle), there is no calculation for an ROI.  However, this alternative does a present a negative net present value.   This negative benefit is captured as a cost avoidance for the COTS alternative.  With this alternative,  NASA would not have to hire the additional FTEs identified in the Upgrade Status Quo alternative.  As a result, the negative benefit of the Upgrade alternative becomes the positive cost avoidance for the COTS alternative once the system is implemented.  Therefore the Best-of-Breed COTS alternative presents a positive return on investment with a short payback period.

Exhibit 3:  Total 10-Year Life Cycle Financial Summary ($000s)*
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*  All figures are presented in present value terms using a 4.0% discount rate

The least expensive present value cost is the Status Quo alternative.  The highest benefits are derived from the Best-of-Breed COTS.  Status Quo is used as a baseline to calculate system savings.  The benefits/risks were not evaluated because Status Quo is not a viable option for NASA.  A comparison of the Upgrade Status Quo to the Best-of-Breed COTS shows that the present value of the COTS alternative is the least expensive alternative.

The cost profile is depicted in Exhibit 4.  This exhibit shows that the break-even point is in approximately two years.

Exhibit 4: Payback Period for the Recommended Alternative ($000s)
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1.4.2 Qualitative Results

A number of impacts from each of the alternatives or continuing with the Status Quo could not be quantitatively evaluated in this analysis.  These impacts were assessed qualitatively as a benefit or a risk.

1.4.2.1 Qualitative Benefits

In addition to quantitative benefits, qualitative benefits were also considered.  The qualitative benefits were evaluated based on the alternative's satisfaction and impact on the business and functional drivers.  The results of the benefit analysis are included in Exhibit 5
.  

Exhibit 5:  Benefit Score Summary
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Each alternative’s numerical score was also mapped to a red, yellow or green signal based on the following scale:

Score
Benefit
Color

1.0 – 1.6
Low Benefit
Red

1.7 – 2.3
Average Benefit
Yellow

2.4 – 3.0
High Benefit
Green

1.4.2.2 Risk

There are numerous ways to categorize the risks that affect information technology (IT) investment projects, but for the purposes of this analysis, the following risk categories were selected: integration risk, market risk, technical risk, and implementation risk.  Exhibit 6 presents the results of the risk analysis.

Exhibit 6:  Risk Score Summary
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Each alternative’s numerical score was then mapped to a red, yellow or green signal based on the following scale:

Score
Risk
Color

1.0 – 1.6
Low Risk
Green

1.7 – 2.3
Average Risk
Yellow

2.4 – 3.0
High Risk
Red

Overall, the Best-of-Breed COTS alternative received the lowest risk rating.  The Upgrade Status Quo alternative received an average risk rating, but this was mostly due to a high technical risk score from not updating to an automated solution.  

1.5 Recommendation

Selecting the appropriate alternative to replace the existing Resume Management system should be based on all of the cost, benefit, and risk results.  Exhibit 7 summarizes the complete results of this analysis.

Exhibit 7:  Decision Analysis Summary ($000s)
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Based on the above decision analysis summary, the Best-of-Breed COTS alternative provides the highest driver satisfaction and lowest risk for the lowest present value costs over the 10-year period.  

1.6 Raines Rules

Legislative compliance is one of the driving factors behind NASA’s need to integrate its financial and human resources management systems.  OMB will recommend new or continued funding only for those major system investments that satisfy the eight criteria established in its memorandum, “Funding Information Systems Investments.”
  The memo, commonly referred to as the Raines Rules, established eight decision criteria as a result of the Information Technology Management Reform Act (ITMRA) of 1996.  ITMRA directs OMB “to establish clear and concise direction regarding investments in major information systems, and to enforce that direction through the budget process.”  According to the decision criteria outlined in the Raines Rules memorandum, Government Agencies should minimize risk by:

…avoiding or isolating custom-designed components to minimize the potential adverse consequences on the overall Project; using fully tested pilots, simulations, or prototype implementations before going to production; establishing clear measures and accountability for Project progress; and securing substantial involvement and buy-in throughout the Project from the Program officials who will use the system.
Additionally, Government Agencies should:

…employ an acquisition strategy that appropriately allocates risk between government and contractor, effectively uses competition, ties contract payments to accomplishments, and takes maximum advantage of commercial technology.

The following explains how the planned replacement and integration of a Resume Management system complies with the Raines Rules.  

Rule #1:  Investment in the Resume Management system should support core/priority mission functions that need to be performed by the Federal Government.

The mission of the Integrated Financial Management Program (IFMP) is to improve the financial and human resources management processes throughout the Agency.  IFMP will reengineer NASA’s business infrastructure in the context of industry “best practices” and implement enabling technology to provide necessary management information to support the Agency’s Strategic Implementation Plan.  

The Resume Management Module will support the NASA IFMP mission by: 

· Utilizing technology to increase efficiency, functionality and flexibility;

· Implementing a single, integrated system allowing dynamic flow of information across the Agency;

· Supporting Enterprise management with current and updated information through on-line access to Program and management data for decision support;

· Enabling automated audit trails and data processing and reporting security measures;

· Providing current, accurate reports to both internal (e.g., Enterprise management) and external stakeholders (e.g., Congress, Office of Personnel Management, Department of Treasury);

· Supporting NASA’s regulatory compliance; and

· Establishing standard management and reporting business processes across NASA.

For further details please refer to Section 2.2, Mission.

Rule #2:  Investment in the Resume Management system should be undertaken because no alternative private sector or governmental source can efficiently support the function.

The BCA conducted for the Resume Management Module assessed the feasibility of outsourcing.  Outsourcing was not found to be a feasible alternative.  These services are not performed currently by the private sector, and the ability of a private sector firm to add value in performing these activities is low.  Large private sector firms that need similar services use COTS products to assist with their Resume Management needs.  The selected alternative is to follow industry “best practices” by utilizing COTS products to provide these services to NASA.  

Consideration was also given to cross-servicing.  However, no agency was identified that currently provides cross-servicing for Resume Management services.

For further details please refer to Section 4, Alternatives Selection.

Rule #3:  Investment in the Resume Management system should support work processes that have been simplified or otherwise redesigned to reduce costs, improve effectiveness, and make maximum use of Commercial Off The Shelf (COTS) technology.

The investment in a Resume Management system will support NASA’s Business Process Reengineering (BPR) efforts.  This effort will examine goals, current processes, and effective use of the selected COTS alternative in redesigned processes prior to implementation.  The BPR methodology is specifically tailored to leverage the benefits associated with acquiring COTS applications.  This methodology requires at least three reengineering phases:  1) during requirements definition and prior to software selection; 2) after software selection, during implementation; and 3) sometime after implementation when the system has stabilized.  NASA completed reengineering during the requirements definition phase and prior to the software evaluation phase.

The traditional approaches to BPR stressed “starting with a clean slate” in developing the current “As-Is” processes, analyzing the processes, and designing optimized “To-Be” processes based on the judgement and knowledge of the BPR participants.  This traditional approach resulted in custom building the work processes and developing an application to automate the processes.

Newer approaches to BPR, such as the one being used for IFMP, continue the BPR process following the selection of the COTS product in order to leverage the work processes defined by the COTS product itself.  Modern COTS-based work processes are developed across a large user base and reflect the combined knowledge of those users to reflect “industry-wide best practices”.  Acquiring the industry “best practice work processes” is a major motivator for pursuing COTS solutions for the business community.

See: Section 6 for benefits and performance measures.

Rule #4:  Investment in the Resume Management system should demonstrate a projected return on the investment that is clearly equal to or better than alternative uses of available resources.  These returns may include improved mission performance in accordance with GPRA measures; reduced cost; increased quality, speed, or flexibility; and increased customer and employee satisfaction.  Return should be adjusted to such risk factors such as the Project’s technical complexity, the agency’s management capacity, the likelihood of cost overruns, and the consequences of under- or non-performance.

The return on investment was estimated for each alternative.  For the selected alternative the return on investment is estimated to exceed 1300 percent.  The qualitative benefits were scored based on performance measures developed from NASA’s business drivers that are derived from NASA’s strategic mission.  The qualitative benefits include such factors as increased quality, speed of processing decisions, and increased customer satisfaction.

The risk of each alternative for this Module was evaluated using five criteria.  These were 1) Integration Complexity Risk (e.g., the degree of data dependency, interface complexity, and technical compatibility); 2) Market Risk (e.g., existence of similar production environment, maturity of products in the industry, and competition in the market environment); 3) Technical Risk (e.g., flexibility in architecture, standard-based open technology, alignment with industry direction, availability of skills, and support of current and possible future requirements); 4) Implementation Risk (e.g., implementation support, Project time frame, Project transition, and process change management issues); and 5) Cost Risk (e.g., the number of master records, the number of users, and the length of the implementation phase).  All of these risks can affect the cost estimate for the development and the implementation of the selected alternative.  The cost risk factor was not weighted, scored, or included in the total risk calculation (as were the other risk factors) of the alternatives, but was accounted for in the decision analysis.  

The selected alternative represents the best combination of providing a return on investment, qualitative benefits, and low risk.

For further details please refer to Sections 6.2 Quantitative Benefits; 6.3 Qualitative Benefits; and 7 Risk Analysis.

Rule #5:  Investment in the Resume Management system should be consistent with Federal, Agency, and bureau information architectures that integrate Agency work processes and information flows with technology to achieve the Agency’s strategic goals… and specify standards that enable information exchange and resource sharing, while retaining flexibility in the choice of suppliers and in the design of local work processes.

The Resume Management Module complies with the policy and guidelines of the Technical Reference Model and Systems Profile, and the Agency’s IT Strategic Plan.  The system would be Y2K compliant and come online after January 2000.  The use of COTS packages and a commitment to industry standards will promote interoperability and flexibility in choosing vendors.  Leveraging existing infrastructures as much as possible will promote resource sharing.

NASA remains flexible in its work process approach because modern solutions are developed in a manner that incorporates “industry-wide best work processes.”  The work processes will strongly influence the reengineering of NASA’s existing processes.  

Rule #6:  Investment in the Resume Management system should reduce risk by: avoiding or isolating custom-designed components to minimize the potential adverse consequences on the overall Project; using fully tested pilots, simulations, or prototype implementations before going to production; establishing clear measures and accountability for Project progress; and securing substantial involvement and buy-in throughout the Project from the Program officials who will use the system.

The IFMP Risk Management Plan
 states that “the purpose of the Program Risk Management Plan is to establish the methods of identifying, analyzing, planning, tracking, and controlling risks at the IFM Program level, consistent with the IFM Program Risk Management Framework.  The plan also addresses the top risks currently identified by the Program, specifies how they are mitigated, and describes how the effectiveness of risk mitigation strategies are determined and monitored.  This plan will be continuously updated  with the evolution of the IFM Program and its projects.”

The Resume Management Business Case Analysis recommends a COTS solution with minimal customization.  This alternative also was evaluated as having the lowest risk.  The risks that were evaluated were integration complexity risk, market risk, technical risk, and implementation risk.  

The implementation plan outlines several steps required to bring the system on-line, including piloting the system at one location prior to Agency-wide deployment.  The Project Management Team will have primary responsibility for budget and progress and will monitor the Project by measurable units of work and milestones.  Outreach and communication plans will assist with garnering Agency-wide involvement and buy-in.  In addition, the roles and responsibilities of the IFM Program Office include reporting to and remaining accountable to both internal and external customers throughout the life cycle of the Program.

For further details please refer to Sections 9.1 Recommended Alternative and 5.1 Assumptions
Rule #7:  Investment in the Resume Management system should be implemented in phased, successive chunks as narrow in scope and brief in duration as practicable, each of which solves a specific part of an overall mission problem and delivers a measurable net benefit independent of future chunks.

As stated, the Resume Management Module is part of the IFMP.  This Program has been broken down into thirteen Project Modules, each of which will be implemented separately.  Implementation of the Modules is further broken down into four phases: acquisition, design, Pilot, and Rollout.  Funding for each Project will be contingent upon the approval of individual Project Plans and a separate schedule and budget will be generated and tracked for each Module.  Furthermore, each Module will be measured against its contribution to the functional drivers, performance measures, and minimum success criteria specific to that Module.  

While the overall improvements in service envisioned by the IFMP are contingent upon the successful implementation and integration of the individual Projects, each of the Projects represent an independent functionality that could provide a benefit to the Agency apart from the entire Program.  The Resume Management Project is one of the first five pathfinder Modules to be implemented and lessons learned from this implementation can be applied to the other Modules.  The final integration of all thirteen Modules in the Program will take place after all of the individual Modules have been fully implemented.

Rule #8:  Investment in the Resume Management system should employ an acquisition strategy that appropriately allocates risk between Government and contractor, effectively uses competition, ties contract payment to accomplishments, and takes maximum advantage of commercial technology.

Acquisition Planning with Risk Management will be conducted in accordance with Federal guidelines and NASA’s established procedures.  NASA enlisted the Gartner Group to provide Acquisition Consulting Support.  NASA’s Acquisition Strategy
 for Resume Management uses pre-existing contract vehicles to streamline the acquisition process.  Separate acquisitions will be conducted for software and implementation services to minimize reliance on a single contractor, thereby reducing risk.  For the software acquisition, the GSA Schedule will be used to select from the list of software vendors. 

The acquisition of implementation services will also utilize the GSA Schedule. Payment milestones will be established jointly with the vendor within each task order.  The cost and schedule will be monitored against the plan. Each of these features is designed to fairly and appropriately allocate risk between the Government and the contractor.

See:  National Aeronautics and Space Administration, Integrated Financial Management Program; Schedule Management Framework, Version 1.0, (July 31, 2000) 34-40, http://ifmp.nasa.gov/cgi-bin/docdb/docsearch.pl?name=Restructuring.

2. Introduction

This section describes the initiative to implement integrated financial systems in government Agencies, NASA’s attempts at implementing an integrated financial system, and the context in which this study is based.  This section also summarizes the purpose of the Resume Management Module Business Case Analysis (BCA) and how NASA will use the report.

2.1 Background

Congress passed the Chief Financial Officers Act of 1990 to improve the Federal Government’s financial management practices, systems, and reporting.  Specifically, the purposes (in part) of the Act are to:

· Provide for improvement, in each agency of the Federal Government, of systems of accounting, financial management, and internal controls to assure the issuance of reliable financial information and to deter fraud, waste, and abuse of Government resources

· Provide for the production of complete, reliable, timely, and consistent financial information for use by the executive branch of the Government and the Congress in the financing, management, and evaluation of Federal programs.  

In addition, Congress mandated the implementation of financial management systems in 1996 with passage of the Federal Financial Management Improvement Act (FFMIA) which states, “In General—each agency shall implement and maintain financial management systems that comply substantially with Federal financial management systems requirements, applicable Federal accounting standards, and the United States Government Standard General Ledger at the transaction level.”

Responding to these legislative requirements, NASA’s Chief Financial Officer established the Integrated Financial Management Program (IFMP) in 1995.  IFMP is an ongoing effort to develop a single, integrated, Enterprise-wide management system aimed at alleviating many of NASA’s business and administrative challenges.  

The need for IMFP has been emphasized by Congressional oversight and General Accounting Office audits, along with NASA’s own internal review and planning processes.  Through these processes, NASA has determined that its existing financial and management systems could not meet current Federal financial management requirements, and, as importantly, does not provide NASA managers the information necessary to guide NASA to the successful achievement of its strategic goals.

NASA’s current financial management systems reflect its highly decentralized organizational structure.  The Agency is composed of a Headquarters and nine Centers: Ames Research Center (ARC), Dryden Flight Research Center (DFRC), Goddard Space Flight Center (GSFC), Johnson Space Center (JSC), Kennedy Space Center (KSC), Langley Research Center (LaRC), Glenn Research Center (GRC), Marshall Space Flight Center (MSFC), and Stennis Space Center (SSC).  Some Centers have affiliated locations (e.g., GSFC is responsible for the operation of the Wallops Flight Facility); and NASA has a federally-funded research and development Center.  Each Center’s financial management system has evolved to support Center-unique missions and capabilities.  Although these systems have served their purposes, they are no longer adequate given today’s budgetary and regulatory environments.

To support NASA’s management of its financial, human, and physical resources, IFMP encompasses additional functional areas important for NASA’s strategic success.  For each of these functional areas, NASA commissioned separate BCAs.  These 13 analyses are:  

· Core Financial

· Procurement Management

· Human Resource/Benefits Administration

· Resume Management

· Position Classification

· Time and Attendance

· Payroll

· Travel Management

· Logistics

· Facilities

· Environmental

· Aircraft Management

· Budget Formulation

All of the IFMP Modules should be considered together when determining how best to use information and supporting services to meet the management needs of NASA.  The BCAs are only a first step toward change.  The BCAs enable NASA to look at each Module separately and assess its individual impact on NASA’s business drivers.  However, these BCAs need to be considered together when plans for budgeting, sequencing, integration, and implementation are developed.  Dependencies between each of these Modules need to be understood in order to create a truly integrated financial management system.

Specifically, the Resume Management Module involves transforming the recruiting and staffing functions with the introduction of electronic resumes stored in applicant databases and computer assisted screening of applicants to find those best qualified for vacancies.  New system capabilities will allow job opportunities to be posted on the Internet and afford employees and the public the opportunity to apply for positions on-line.  Additionally, managers will be able to obtain candidate referrals electronically and data from selected candidates will flow into the employee database.  

2.2 Mission

The NASA Strategic Plan defines the direction of the NASA organization over the next 25 years.  The goals outlined in the Plan serve as the framework within which NASA entities must execute their responsibilities while supporting the NASA mission.

As defined in the Plan, NASA’s mission is: 

· To advance and communicate scientific knowledge and understanding of the Earth, the solar system, and the universe and use the environment of space for research; 

· To explore, use, and enable the development of space for human Enterprise; and

· To research, develop, verify, and transfer advanced aeronautics, space, and related technologies.  

Each NASA entity must operate in accordance with a common vision of serving America by benefiting the quality of life on Earth through air and space exploration.  Constrained by workforce and budget reductions, Agency management must seek innovative ways to increase Program efficiency and effectiveness.  This complex situation necessitates that NASA re‑examine Program management and financial processes, as well as the information systems that support these processes.  Ultimately, NASA’s mission success depends on continuous evaluation and improvement of Program and financial management processes.

The IFMP has documented the Agency’s requirements for managing financial and related information within an integrated financial management framework.  The plan states that the IFMP mission is:

“[To] provide NASA with a modern, leading edge business system that will provide compliance with external regulatory guidance, promote standardization and integration of business processes and systems across NASA; provide the management information needed for mission success; and meet the information needs of internal and external customers.”

The Resume Management Module will support the IFMP mission by:

· Establishing standard business processes across NASA;

· Improving the effectiveness of the recruiting and staffing process;

· Providing current, accurate reports to management.

2.3 Methodology

OMB Circular A-94, Guidelines and Discount Rates for Cost Benefit Analysis of Federal Programs, stipulates:

“When conducting a cost benefit analysis, the organization should consider alternative means of achieving Program objectives by examining different Program scales, different methods of provision, and different degrees of government involvement.  For example, in evaluating a decision to acquire a capital asset, the analysis should generally consider: 1) doing nothing; 2) direct purchase, 3) upgrading, renovating, sharing, or converting existing government property, or 4) leasing or contracting for services.”

Using this guidance, the seven-step methodology described below was developed.  This methodology is a composite of the best practices found in government and industry, tailored to effectively evaluate the IFM Program.  Additional guidance and format elements taken from OMB Circular A-94 and from NASA guidelines and standard operating procedures were also used in the analysis.

· Analyze Current Environment - To obtain the relevant costs and associated benefits for the IFM Program, it is important to understand the current financial management process.  The first step was to conduct an analysis of the current environment.

· Determine the Shortfalls of Current Environment - After the current process was evaluated, the findings concerning the current environment were compared with NASA’s stated objectives.  The outcome of the comparison enabled shortfalls of the current environment to be determined and identified opportunities for change.

· Identify Alternatives for Implementing an Integrated Solution - Once the shortfalls were determined, alternatives were evaluated that could fill the gaps between where NASA is now and where it intends to be in the future.

· Determine the Costs of the Viable Alternatives - The costs of continuing the current process (Status Quo) and each of the viable alternatives were calculated for a 10-year period starting in FY 2001.  The costs and benefits were determined on an incremental basis, and sunk costs and realized benefits were ignored.  Some key cost elements considered were software and hardware maintenance, hardware replacement, and ongoing Program management.  Appendix A contains the detailed cost models and assumptions.  
· Identify the Benefits and Savings of Viable Alternatives – Benefits were identified for continuing current operations and each of the viable alternatives.  For benefits in which data were available to quantify a cost avoidance or savings, the benefits were quantified for a 10-year period starting in FY 2001.  Other benefits were qualitatively evaluated for their contribution to the IFM Program goals.

· Identify the Risks Associated with Each Viable Alternative – Integration, market, technical, and implementation risks were identified and rated for each alternative.

· Compare the Alternatives - After the cost of all of the alternatives was identified, comparisons were made between the Status Quo and the viable alternatives.  As with every cost-benefit analysis, both intangible and tangible benefits and costs were considered.

In order to obtain relevant and Center-specific information regarding the requirements and immediate needs for the Resume Management Module, NASA sent out a Data Call to all Centers.  In addition, a series of interviews of NASA personnel were conducted to gather data for this analysis.  Data was also collected through meetings with vendors of possible software solutions and implementation schedules.

2.4 Global Assumptions

NASA identified the following global assumptions:

1. Software Modules will be transitioned to nine other Centers after implementation is completed at the Pilot Center.  The Lead Center for a Module implementation is also the Pilot Center.  

2. Each software Module Project is responsible for implementation services through the Pilot and supporting the Centers during roll out.

3. Each project will contain the following phases during implementation:  Formulation, Agency design, Pilot Center Implementation, and Roll Out at Remaining Centers.

4. The Centers will continue to use local support service contractors to carry out their Center Implementation and to interface their legacy systems with the new system.

5. The Center implementations following Pilot implementations will concentrate on data conversion activities, Center-specific interface development, and end user training.  It is expected that data conversion will be kept to a minimum, and only a few Center-specific interfaces (no more than four per Center) will be implemented before go-live.  Any remaining interfaces will be implemented after the go-live date.  It is expected that Center-specific configuration activities will be very limited.

6. The acquisition and management of hardware and software to support each of the Modules will be centralized.  The Integration Project will acquire the system hardware, systems software and tools necessary to create a development environment, training environment, and integration testing environment at the test facility and a production environment at the NASA ADP Consolidated Center (NACC).  All system hardware and software beyond desktop level will be managed at the NACC to support all the projects.  The projects will use NASA’s high-speed wide area network to access the systems at The Integration Project.  The Project teams will not staff IT people for systems administration, database administration etc., since these capabilities will be provided by The Integration Project.  
7. All Hardware will be located at the NACC.  There will be no hardware located at the Centers.  The NACC hardware acquisition and maintenance estimates were provided in June by the Integration project. 

8. The BCAs will include a share of the costs to maintain the NACC and support the IFM architecture.   These costs will be included in the charge back to the Enterprises two years after the implementation of the system.

9. NASA’s current desktop-computing environment and associated networks are adequate to support all system alternatives.  The BCAs will not include workstations costs (desktops and peripheral devices), LAN/WAN communication costs, rent, utilities, infrastructure (changes to buildings, temperature control etc.)

10. The Life cycle of the new system is ten years. 

11.  Additional detailed assumptions are included in the Costs Analysis Section.

3. Case for Change

This section lays the foundation for NASA’s vision of the future Resume Management operating environment.  Included are the factors driving NASA to a fully integrated financial management system, the functional aspects of Resume Management  that influence the future environment, the alignment of the functional drivers with the Agency drivers, and the improvements that should result if the Agency and functional drivers remain correctly aligned.  In addition, the current Resume Management process is described, analyzing how well the current process supports the NASA mission.

3.1 Vision and Drivers

Scientific discovery and breakthroughs are reliant on a world-class workforce, and the potential for success of NASA’s science mission is enhanced with improving the capabilities to attract the best human resources.  NASA’s vision is to improve the hiring process resulting in improvements in its human resources.  NASA has determined that the implementation of an IFM system supports the Agency’s mission by improving the processes, tools, and management systems for personnel and physical resources.  

As part of laying the foundation of NASA’s future operating environment, five Agency-wide business drivers were established.  These business drivers, identified in Exhibit 8, support NASA’s transformation from its current decentralized business systems to a financial, human and physical resources management system that is seamlessly integrated throughout all NASA Centers.  The complete system will enable NASA to carry out its management functions more effectively, execute financial operations of the Agency, and report the Agency’s financial and other resources status to external entities.  Aligned with these business drivers are the functional drivers specific to the Resume Management Module.  These are the functional drivers for the future operating environment for Resume Management.

Exhibit 8:  Business and Functional Drivers
Business Driver
What it Means
Resume Management Functional Drivers

1
Provide timely, consistent and reliable information for management decisions
· Get the right information to the right people at the right level so they can make timely, informed decisions

· Single point of data entry

· Eliminate reconciliation:  every level looks at consistent information

· Financial and Program data are the same.
· Conduct Workforce Planning and Revitalization

· Enable Quick Hiring Decisions.

2
Improve NASA’s accountability and enable full cost management
· Increased accountability by providing the means to determine total Program costs and relate costs to value.
· Not Applicable

3
Achieve efficiencies and operate effectively
· Improve efficiencies of business processes

· Products we produce are safe, less costly, more capable.
· Continue Services with Reduced HR Staff.

4
Exchange information with customers and stakeholders
· Achieve integrity of data and information

· Communicate cost effectiveness of NASA’s actions

· Provide information internally and externally to increase Agency accountability.
· Provide Notifications and Status of Hiring Decisions to Selecting Officials and Applicants

· Receive and Manage Electronic Resumes.

5
Attract and retain a world-class workforce
· Provide tools to enable NASA to compete with commercial markets for a highly motivated workforce representing a broad range of skill levels

· Provide tools to our employees that minimize frustration and maximize their ability to perform value‑added functions.
· Respond to the Competitive Job Market.

3.2 As Is Condition

NASA “As Is” Current Environment

NASA, like all other Federal Agencies, needs to perform various financial and administrative management functions.  These activities are currently completed “in house” in accordance with government-wide laws, policies, and related requirements.  However, unlike many other Federal Agencies, NASA’s processes and systems have not evolved or utilized the information technology currently available.  Currently, although the staffing requirements of the individual Centers vary, the system and the processes used by each Center are very similar.

The current system of Resume Management among the NASA Centers is a manually based operation.  As such all reviews, searches, storage and distribution are based on a physical reading and handling of 35,000 resumes each year.  Although applications and resumes are received both electronically and by paper, electronic resumes also are converted to paper copies.  For example, applications/resumes that are received by emails are downloaded and treated as a paper‑based application.  

3.3 Gap Analysis (Problem Statement)

The Resume Management system does not provide the functionality to support NASA’s human resource needs successfully.  NASA currently has no NASA-wide access to resumes.  Due to the lack of system integration, an applicant would need to submit a job application to each individual Center.  Further, since there is no electronic searching of resumes, an applicant needs to resubmit an application for every vacancy that may be of interest. Each of the 35,000 resumes submitted each year must be manually read and stored in a printed format. Because there is a lack of an automated system for Resume Management, there is virtually no linkage to other functional Modules such as Payroll, Time and Attendance, and Personnel Management.  Exhibit 9 summarizes these deficiencies present in the current system.

Exhibit 9:  Current System Drawbacks

Business Driver
Current Module Drawback

1. Provide timely, consistent, and reliable information for management decisions
· Hiring managers are not satisfied with the responsiveness of the HR system.

· Hiring managers may not always receive the best available candidate because of the slowness of the process discouraged potential applicants.

· This system provides no information or searchable database on the skills of the current workforce for workforce planning and revitalization.

3. Achieve efficiencies and operate effectively
· Staffing service providers are expected to become overwhelmed by the increasing volume of applications received.

· Development of supporting documentation can consume a large amount of hiring managers’ time.  

4. Exchange information with customers and stakeholders
· Notification to applicants about receipt of resumes is slow and information about the status very limited.  This may encourage applicants to seek alternative employment.

· Hiring managers are not satisfied with the hiring process due to the slow processing time for filling positions and the lack of information provided on the status of vacancies.

· The inability to access records at a centralized point throughout the Agency causes duplication in records and inefficiencies in data gathering and reporting.

5. Attract and retain a world-class workforce
· Hiring decisions take too long to process and applicants take offers from other employers.

· There is an inability to respond to a competitive job market due to the lengthy cycle time to hire candidate which can force NASA to settle for less qualified candidates.  

4. Alternatives Identification

Since the analysis of the Resume Management system indicated areas for improvement, alternatives may be examined to achieve the desired performance.  This process begins with developing requirements that the alternatives should achieve to meet the desired performance levels.  After developing requirements, a number of potential alternatives will be identified.  This wide-ranging list of potential alternatives will be narrowed down to viable alternatives for further analysis.  The alternatives were evaluated against each of the Resume Management requirements.

4.1 Requirements

NASA analyzed the existing Resume Management process and developed requirements that will lead to breakthroughs in the process.  Alternatives that fulfill these requirements will lead to NASA’s vision for Resume Management.  For the purposes of this report, an alternative must meet all of the requirements specified by NASA to be considered viable.  An alternative that does not meet any one single requirement will be deemed non-viable.  The Level I requirements approved and signed by the IFM Program Management and the Human Resource Administrative Assistant are listed below:

· The system shall import position descriptions and create vacancy announcements.

· The system shall have the capability to link electronically to OPM's USAJOBS in order to post vacancy announcements and receives resumes electronically.

· The system shall receive resumes in multiple formats from internal and external candidates.

· The system shall extract and store key information about applicants and their experience, skills, and competencies.

· The system shall enable automated identification of best qualified candidates for referral to hiring managers.

· The system shall collect and store and make available for analysis data needed to determine staff competencies in the current workforce.

· The system shall enable electronic workflow between human resources staff and serviced organizations.

· The system shall provide notifications and status information to applicants and hiring managers.

· The system shall validate user input.

· The system shall provide ad hoc reporting.

· The system shall be federalized.

4.2 Potential Alternatives

Each of the factors analyzed and presented in earlier sections of this document was critical in laying the foundation for alternative approaches to implementing an enhanced Resume Management system for NASA.  As a result, alternatives were identified that would—

· Meet NASA’s requirements for Resume Management;

· Take into account the current environment and the impact of changes on the organization, its existing systems, and its underlying information technology (IT) infrastructure; and

· Incorporate the ideals of the IFM Program and address the drawbacks of the current system and business processes.

Seven potential alternatives (in addition to the Status Quo) were identified, as described in Exhibit 10.

Exhibit 10:  Potential Alternatives

Alt #
Alternative Category
Alternative Title
Alternative Description

SQ
Status Quo
Status Quo
Maintaining the processes and information technologies that currently comprise the Resume Management function.  This alternative includes the costs of the manual process (government FTEs, supplies, contractor support etc.)  This alternative represents the do nothing approach.  This is the cost if NASA takes no action to improve this functional area.

1
COTS
Best-of-Breed
Acquiring and implementing a Resume Management specific COTS software package to automate Resume Management functions.

2
COTS
Extended CORE HR Suite Solution
Acquiring and implementing a COTS software suite to automate Resume Management functions.  The vendor would be the same vendor that supplies the CORE HR solution, and the Resume Management system could be implemented separately or as part of the CORE HR solution.

3
Cross Service
Cross Service
Outsourcing the operation and maintenance of the Resume Management system to another government agency.  NASA staff would continue to consult to the hiring managers and support work force planning.

4
Upgrade Status Quo System
Upgrade Status Quo System
Maintaining the current Resume Management system and perform upgrades through business process reengineering and adding more staff to the Resume Management process.  Current staffing levels would be significantly increased to permit staff to perform a number of functions more directly with the hiring manager.  Additional staff would be devoted to communications both internally and with other Centers and applicants.  Finally, a number of additional resume reviewers would be required.

5
Build
Build
Building an automated Resume Management system.

6
Outsource
Outsource
Outsourcing functional services, technical services, or both to private industry.

The following subsections discuss the evaluation and selection of the viable alternatives.

4.3 Alternatives Evaluation

The list of potential alternatives presented in Exhibit 10 was narrowed to two viable alternatives based upon the process illustrated in Exhibit 11.
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4.3.1 Non-Viable Alternative

Four of the alternatives initially identified were determined to be not viable.  The rationale for designating each of these alternatives as not viable is provided in Exhibit 12.

Exhibit 12:  Non-Viable Alternatives

Alternative Category
Alternative Title
Viability Evaluation Summary

COTS
Extended CORE HR Suite Solution
The vendors for CORE HR Suite solutions do not currently provide a complete solution for Federal Resume Management.  Several vendors will interface with the COTS Best-of-Breed solutions.

Cross Service
Cross Service
No agency currently offers cross servicing for Resume Management.  While several Agencies may offer this service in the future, it does not appear likely that this service will be offered in the near-term.

Build
Build
Development of a NASA-specific system was not considered.  This solution is an unproven process and the development time does not meet the requirements.  

Outsource
Outsource
No viable outsourcing vendor was identified.

4.3.2 Viable Alternatives

Two of the alternatives were determined to be viable.  The rationale for designating these alternatives as viable is presented in Exhibit 13.

Exhibit 13:  Viable Rationale

Alternative Category
Alternative Title
Viability Evaluation Summary

Upgrade Status Quo System
Upgrade Status Quo System
This alternative meets many of the requirements to improve the process.  It would include increasing current staffing levels and standardizing some processes to improve cycle times and provide better customer service.

COTS
COTS Best-of-Breed
This alternative provides a tool for HR staff to use that will be scalable to the workload, increase the speed of the process and enhance their current capabilities.  This alternative meets all of the requirements.

5. Cost Analysis

This section presents the costs associated with the Status Quo and both of the viable alternatives.  The 10-year life cycle costs for the viable alternatives were estimated.  Costs for all of the alternatives were based on the same set of assumptions.  However, each alternative has a set of considerations that are specific to their development, implementation and maintenance.  The Status Quo is provided merely as a basis for comparison.

5.1 Global Cost Assumptions

· Government Wage Rate: The average salary for NASA Civil Servant is $70,887 with a 43 percent load rate for benefits.  The total loaded salary used in this analysis is $101,368 per year.

· Contractor wage rate:  The following wage rates should be used for contractors.  
Exhibit 14: Contractor Wage Rates
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· Discount rate:  The real discount rate of 4.0 percent should be used with all constant year estimates.  This is based on Appendix C of OMB Circulate A-94.  

· Life-Cycle:  The Life Cycle of the new system is ten years and begins with the start date of the system as specified by IFMP.

· Phases:  For this Module, the following durations for each phase were applied based on discussions with NASA personnel directly involved with planning the implementation of this Module.  For some alternatives, the duration of each phase may overlap.
Exhibit 15:  Development and Implementation Phases
Phase
Upgrade Status Quo
COTS

Phase 1

Acquisition
3 months
2 months

Phase 2

Agency Design
0 months
3 months

Phase 3

Pilot
0 months
2 months

Phase 4

Implementation at Remaining Centers
0 months
6 months

Total Length

3 months
11 months

· Operations and Sustaining Support:  Certain costs for operating and sustaining the computer hardware and software systems and licensing fees will be borne by the Program office for the first two years following implementation.  After this two-year period, the Enterprise will pay the Operations and Sustaining Support costs via a charge back to the NACC.
· Rounding Discrepancies:  Due to rounding included in the cost tables, some cost figures may differ slightly (+/- 2).
5.2 Status Quo

The Status Quo alternative is defined as “the do nothing approach.”  This alternative includes maintaining the manual process that currently supports meeting the requirements for Resume Management.  The costs for the Status Quo were gathered in four areas (NACC costs, Agency-wide sustaining support, Center Unique Support, and Business Operations) and included under WBS element Parallel Operations 2.1.5.8.  

WBS Element
Definition

NACC Costs
These are the costs paid to the NACC

Agency-wide Sustaining Support
These are the costs paid to support the SEESAS contract and other contracts relating to Agency-wide systems

Center Unique Support
These are the costs paid to support the Center Unique systems

Business Operations Support
These are the costs associated with the functional support staff.  This includes more administrative or clerical jobs such as reconciliation, producing reports, monitoring batch jobs etc.

Note:  Civil Servant Backfill will not be included in the Status Quo costs (this is a cost that is incurred only during a new system implementation).

Exhibit 16 presents the total 10-year life cycle costs for the Status Quo alternative.  The costs the total Present Value cost is $53,281,000.

Exhibit 16:  Status Quo Present Value Life Cycle Costs ($000s)

(Discount Rate 4.0%)
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Resume Management is primarily a manual process.  Current civil servant and contractor staffing cost associated with conducting these activities comprise the entire cost of the Status Quo process.  As a result, there are no costs for supporting existing information systems; and all of the current system costs are captured under Business Operations Support.  The annual cost (base year FY 2001) to operate and sustain the current process is $6,316,000 per year.

5.2.1.1 Business Operations Support (WBS 2.1.5.8.5): 

Total Present Value Costs:  $53,281,000

The costs for personnel to perform the Resume Management function were gathered from the Year 2000 Data Call distributed to the NASA Centers.  Personnel costs in this Data Call were provided by fund source and for all personnel functions.  Due to this collection method, data could not be adequately separated among each of the cost elements included in this analysis.  Therefore all personnel costs are captured as part of operations for the Status Quo.  No other costs related to Resume Management functions such as training or travel were fully indicated by the responses to the Year 2000 data call.

All personnel costs for all functions were aggregated in the data call.  Therefore, several other data sources were used to determine personnel costs specifically for Resume Management.  The distribution of personnel costs between Resume Management, Position Description Management and Core HR functions was completed by using a 1998 data call that collected this information.  This data call was updated and supplemented by subsequent conversations with each NASA Center IFM Program or human resources contact.  

Exhibit 17 depicts the estimates of current staffing for HR based on the Year 2000 Data Call and subsequent interviews with IFM Program and human resources staff.  The 1998 Data Call captured an estimate of the amount of time HR staff spends on Resume Management at each Center.  It is believed that the estimate of the percentage of time that HR staff devotes to each function is still the equivalent to what was found in the 1998 Data Call.  These numbers are aggregated and presented as a Full Time Equivalent (FTE) for civil servants and contractors.  The civil servant FTEs are multiplied by an average loaded rate of $101,368 and the contractor FTEs are multiplied by the level 30 consultant rate of $104,000.  The following assumptions were made when estimating staff levels.

· FTE allocations were reported for various processes at each Center.  The “Staff the Workforce” process was used for Resume Management

· FTE allocations were not specific to Civil Servant or Consultants, percentage reported was applied to both employee categories

· Costs were calculated from effective FTEs and base loaded rate for each category

· Time spent by selecting officials is not included in these estimates
Exhibit 17: Estimate of Current Staffing

Constant Year Dollars (Base Year FY 2000)
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5.3 Upgrade Status Quo Alternative

In order for NASA to fully administer the Resume Management activities at current and forecasted levels of hiring, NASA HR staff will need to become more efficient through the use of automated systems or increase their staff levels.  The costs presented in this section represent the increase in cost due to an increase in staff level.  This increase in staff levels would be able to process the increased number of resumes received by NASA due to their increased hiring.  Also, it would support NASA’s efforts to provide additional or enhanced functionality related to the services involved with Resume Management.  For the purposes of this estimate it is assumed that staff reassignments and increasing HR staffing levels could be completed within three months.  Exhibit 18 below presents the total 10-year life cycle costs for the Upgrade Status Quo alternative.
 
Total Upgrade Status Quo Costs:  $176,297,000*

* This figure is presented in present value terms (discount rate 4.0%)

Exhibit 18:  Upgrade Status Quo Alternative Present Value Life Cycle Costs ($000s)

(Discount Rate 4.0%)
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Program Implementation (WBS 1.0)

Program implementation costs are the costs incurred by the IFM Program office.  These include the costs to develop and design the system, to acquire the hardware and software, and to run the Pilot.  However, since the Upgrade alternative represents and increase in staff and not implementing and automated system, there are no IFM Program costs associated with this alternative.  The total present value Program Implementation Costs are $0.
5.3.1 Program Management (WBS 1.1)

The Program Management costs represent the IFMP oversight and management support attributed to the Resume Management Module.  For this alternative, no management team is envisioned as being necessary to support the implementation of this alternative.  This is because it is assumed the HR departments can make reassignments or new hires as necessary.  These costs are therefore estimated to be $0.
5.3.2 Integration Project (WBS 1.2)

The Integration Project costs included Infrastructure Support, Module Implementation, and Sustaining Support Costs.  The Infrastructure Support and Module Implementation costs cover the integration of the Module.  Since the Upgrade alternative represents and increase in staff and not implementing and automated system, there are no Integration costs for this alternative.
5.3.3 Resume Management Project (WBS 1.3)

The Resume Management Project involves the costs associated with the Pilot and Rollout phase.  Since the Upgrade alternative represents an increase in staff, and no implementation of an

automated system, there are no investment costs for this alternative.

Enterprise Implementation (WBS 2.0)

The Upgrade Status Quo alternative is an expansion of the Status Quo.  Therefore similar to the Status Quo, all costs are labor costs.  The total present value of Enterprise Implementation Costs are $176,297,000.

5.3.4 Resume Management Enterprise Module Project (WBS 2.1)

These costs include the costs of parallel operations during the implementation of the alternative.  The costs for implementing the alternative at the nine other Centers following the Pilot are also captured in this section.  Following implementation, the costs for operations and sustaining support at all of the Centers are included as part of Enterprise Implementation.

Since the Upgrade Status Quo alternative is an expansion of the Status Quo, all costs for this option are labor costs.  Further, it is assumed that no design or Pilot is needed to increase staff to provide more resources to complete essentially the same tasks as the Status Quo.  Similar to the Status Quo, no other costs for functions such as travel or training, were estimated.

Total Resume Management Enterprise Module Project Costs:  $176,297,000*

* This figure is presented in present value terms (discount rate 4.0%)

5.3.4.1 Operations and Sustaining Support (WBS 2.1.5)

Total Present Value Costs:  $176,297,000

The Operations and Sustaining Support costs include the cost of parallel operations during the first year and O&S costs associated with new system beginning in the second quarter of the first year.  Parallel operations would continue for the first quarter of the year of implementation followed by full ramp up to the additional staff by the beginning of the second quarter.  

To estimate the number of staff necessary to meet the requirements using additional staff as a comparison was made with current estimated staff levels and staffing levels in 1994 (The determination of the Status Quo staff levels is explained in Section 5.2).  The staffing levels in 1994 were used as a base level, because HR staff devoted to Resume Management provided an adequate level of service in 1994 according to interviews with NASA HR Staff.  This year also represented the end of a period in which NASA was actively hiring personnel.  However, it was identified that the service in 1994 does not meet the requirements for future Resume Management Support.

The need to increase staff to support the Resume Management and applicant hiring processes is based on the current conditions, gap analysis presented in Section 3, and NASA’s estimate of an increased hiring cycle in the near future.  This increase in hiring is expected to result in the need to generate more vacancy announcements and increase the number of resumes received by at least 15,000.  NASA HR staff representatives estimated that it would require about 100 percent increase in staff levels above the 1994 staffing levels to meet the current requirements and expectations for Resume Management.  In addition, it was also estimated that it would require an increase of about 66 percent to respond to the increased vacancies and hiring in the near future.  

Exhibit 19 provides the estimated number of staff supporting this function in 1994 at each Center.  The additional total staff are added to this estimate to provide the overall estimate of FTEs need to meet the demands through an upgrade of the Status Quo.

Exhibit 19 depicts the estimate by Center of the number of staff and proportion of time spent on Resume Management.  

Exhibit 19: Estimates of Staffing Required to Upgrade Status Quo Staffing

Constant Year Dollars (Base Year FY 2001)
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Exhibit 20 presents costs for the first two years of operations under the Upgrade Status Quo alternative.  For this alternative, fiscal years 2003 through 2010 are assumed to have a similar cost as FY 2002.  The difference in FY 2001 and FY 2002 is due to the time it takes to ramp up to full staffing under this alternative.

Exhibit 20:  FY 01 and FY 02 Business Operations Costs for Upgrade Status Quo Alternative ($000s)
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5.4 Best-of-Breed COTS

This alternative includes the costs to acquire and implement a COTS package to automate the Resume Management process.  This system is designed to replace the manual based Status Quo with a COTS web-enabled product provided through the NACC.  Exhibit 21 illustrates the top level schedule for this alternative.

Exhibit 21:  Best-of-Breed COTS Project Schedule
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Exhibit 22 presents the total 10-year life cycle costs for the Best-of-Breed COTS alternative.  The total present value cost is $62,112,000. 

Exhibit 22:  Best-of-Breed COTS Alternative Present Value Life Cycle Costs ($000s)

(Discount Rate 4.0%)
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Program Implementation (WBS 1.0)

Program implementation costs are the costs incurred by the IFM Program office.  These include the costs to develop and design the system, to acquire the hardware and software, and to run the Pilot.  The total present value Program Implementation Costs are $3,246,000.

5.4.1 Program Management (WBS 1.1)

These are the costs to support the IFM Program Office.  Since these costs support all 13 Modules, they have not been allocated to any specific system and are not included in this analysis.  However, the Project Management costs to directly support the implementation of the Resume Management Module are included in the BCA under WBS 1.3.1.

Total Program Management Costs:  $0*

* This figure is presented in present value terms (discount rate 4.0%)

5.4.2 Integration Project (WBS 1.2)

The Integration Project costs included Infrastructure Support, Module Implementation, and Sustaining Support Costs.  The Infrastructure Support and Module Implementation costs cover the overall design of the IFMP architecture and costs associated with the NACC for all 13 Modules.  These costs support all 13 Modules and have not been allocated to any specific Module.  However, the specific costs to integrate a Module with IFM is included under the Project’s implementation WBS 1.3.  This section includes the costs for hardware and hardware upgrades along with maintaining and sustaining the new system for the first two years following implementation.  

Total Integration Project Costs:  1,378,000*

* This figure is presented in present value terms (discount rate 4.0%)

5.4.2.1 Infrastructure Support (WBS 1.2.1)  

Total Present Value Costs: $0

There are no Infrastructure costs to support Resume Management.

5.4.2.2 Module Implementation  (WBS 1.2.2)

Total Present Value Costs:  $ 319,000

The Module Implementation includes the costs estimated for hardware and for hardware upgrades.  The NASA Integration Team estimated the development and production hardware to be $100,000 (constant year) in Year 2001.  The NASA Integration Team also provided an estimate for hardware upgrades in FY 2004 and 2008 for $138,000 (constant year) in both years.  These costs were provided in FY 2001 constant dollars.

5.4.2.3 Operations and Sustaining Support  (WBS 1.2.3)

Total Present Value Costs:  $ 1,059,000
These costs are associated with maintaining the application, once implemented, through the life cycle of the system.  The Program will incur these costs up to two years following the implementation of the solution.  The COTS alternative will be fully implemented by the end of FY 2001.  Therefore, the Program will fund the operations and sustaining support for FY 2002 and FY 2003.

User Interface Support is for the maintenance of a web site for resume management.  The web site will be the portal for conducting and coordinating activities related to the functions covered by the module.  However, following the completed design of the web site, it is not anticipated that this web site will require frequent updating or revisions.  Therefore part-time support from a civil servant and contractor amounting to two weeks a year was estimated for this function.

Application Functional Support costs are the costs for the staff who supports the end users.  This includes the help desk and security activities (user profiles, passwords etc).  The support for the help desk and user profiles is estimated to require part time support at each Center.  This estimate is that one government employee at each Center would be required to spend about 15 percent of their time on these issues.  In addition one person would be expected to act as the national expert and devote more than 75 percent of their time on these issues.  Exhibit 23 summarizes these costs.

Exhibit 23:  Program Costs for Help Desk Support ($000s)
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The Application Operations Support costs are for a centralized support function to process resumes.  This new function will validate resumes received in electronic form and support their processing.  Resumes that are not received electronically will need to be scanned and then processed.  This effort is estimated to require two full-time staff.  This support is expected to extend for two years following the full roll out of the system.  Exhibit 24 summarizes these costs.

Exhibit 24:  National Processing Center Costs ($000s)
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The Infrastructure Support costs are for the traditional system staff.  This staff installs hardware, maintains the operating systems, performs disaster recovery activities etc.  This element includes the recurring license fees and NACC costs.  The civil servant and contractor cost are discussed under Application Operations Support.  For this Module, annual software maintenance agreements are incurred at the beginning of each year.  The maintenance agreement cost is 15 percent of the license and is required before the pilot can be implemented.  It is projected that the Program Office will pay for these fees through the Pilot and ensuing 24 months.

The Integration Team also estimated NACC support costs in constant year dollars as $67,000 for FY 2002 and FY 2003. The present year costs are shown in Exhibit 25.

Exhibit 25:  Present Value of NACC Costs Paid by IFM Program ($000s)
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Software Vendor Recurring Fees

These are the maintenance fees paid to the COTS vendor.  These fees entitle NASA to periodic version updates, and ongoing technical support.  

COTS Vendor
Maintenance Cost

Annual Maintenance Cost (FY 2001 $s)

Annual Software Maintenance Fee
15% of License
27,122

5.4.3 Resume Management Module Project (WBS 1.3)

The Resume Management Module Project costs represent the costs incurred by the Program Office during the implementation of the Resume Management system.  The Program office will cover the costs for the Resume Management Project team.  This team will work with the Agency Process Team during the Agency Design Phase, implement the Resume Management Module, and is responsible for assisting the NASA Centers in each individual implementation of the IFMP Resume Management software solution.  

Total Resume Management Module Project Costs:  $ 3,845,000*

* This figure is presented in present value terms (discount rate 4.0%)

5.4.3.1 Project Management (WBS 1.3.1)  

Total Present Value Costs:  $1,471,000

These are the costs incurred by the Program Office to support the acquisition through implementation of the Resume Management Project.  The costs for Program management were based on discussions with the lead Center for piloting the system.  These costs are divided into the following four categories:

· Project Planning and Management (WBS 1.3.1.1)
The Project Management costs associated with the Program Implementation include the costs to manage the design and Pilot of the system.  The costs for the management team to support the roll out are included in the Rollout portion of the WBS.  This is estimated to be two and one half civil servants and two and one half contractors for this eleven-month period.

· Acquisition & Contracts (WBS 1.3.1.2)  

This section provides contract and strategy expertise for the acquisition.  This is estimated to be one and one half civil servants during the eleven-month period.  This also includes the costs associated with monitoring the performance of the contract during its implementation.  The cost of purchasing the software license is also included under this part.  The software is estimated to cost $231,000 in FY 2001 (constant year $s).  Additional support is also estimated to be provided by the vendor for installation of the software.  This is estimated to cost $21,600 in FY 2001 (constant year $s).

· Quality Management (WBS 1.3.1.3)
This section reflects the costs associated with ensuring quality and consistency solutions over the duration of the design through the Pilot phase.  This is estimated to be the equivalent of one civil servant and one contractor providing about 50 percent support during the eleven-month implementation.

· Change Management (WBS 1.3.1.4)
The change management costs involve the costs for providing change management and Business Process Support from the design through the rollout.  The change management staff will work throughout the entire design and implementation of the new system.  This will involve identifying process improvements, incorporating the industry best practices that are a part of the COTS package, implementing the changes, and training NASA staff on these changes.  This is estimated to be the equivalent of one civil servant and one and one half contractors during the eleven-month implementation.

The Project Planning and Management support will continue for eleven months ​ through the duration of the acquisition, design, pilot, and rollout stage.  The Acquisition and Contracts personnel will perform most of their responsibilities during the Acquisition, but support for monitoring contractor performance will continue through the entire implementation.  The Change Management team will provide assistance throughout the implementation.  Exhibit 26 presents a summary of these costs.

Exhibit 26:  Summary of the Project Management Costs for the Pilot Center ($000s)
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5.4.3.2 Agency Design (WBS 1.3.2)

Total Present Value Costs:  $879,000

The Agency Design costs are the costs to design a standard Agency-configured system, to define Agency interfaces, and to reengineer processes that operate within the capabilities of the software.

During the Agency Design Phase, the Implementation Contractor works with the Agency Process Team to establish the application functionality.  This process validates the user requirements and identifies gaps between the new and existing systems, processes and requirements.  System gaps are eliminated through agreed upon configuration decisions (alternative approaches/workarounds) business rules, and process changes.  Additionally, configuration items that should be coordinated beyond the current Modules are identified.

All configuration decisions are documented and maintained as deliverables.  The documentation details the gap analysis and the alternative approaches/workarounds to these gaps.  The impact of the configuration decisions to the Agency is detailed in the documentation.

The Agency Design Phase consists of the following activities:

· Design Agency Software Solution (WBS 1.3.2.1)
Implementation of this COTS solution may involve tailoring and customizing the COTS solution to be applicable to NASA processes and requirements.  This effort will range from simple items such as customizing grammar and definitions to development of new data tables and a browser interface.  This effort is estimated to require two full time contractors for two months and more than four civil servants for two months.

· Develop Agency Interfaces (WBS 1.3.2.2)
These costs involve the costs for systems engineering support to provide technical representation and to support the development of interfaces to other systems.  Few interfaces’ needs were identified.  Some that may exist include interfaces with USAjobs and other computer resume search and job posting/listing opportunities.  There are some costs that have been included to develop these interfaces.

· Develop Agency Reports (WBS 1.3.2.3)
These costs involve the development of standard reports from the Resume Management system.

· Develop Security and Controls (WBS 1.3.2.4)
This section provides for the allocation of funding to support systems engineering expertise in overseeing the initial security requirements and controls.

· Develop Data Conversion (WBS 1.3.2.5)
There are no costs associated with data conversion in the COTS alternative solution.

· Develop Extension and Bolt-ons (WBS 1.3.2.6)
A number of Bolt-ons are required to be used in order to extend the functionality of the Resume Management system.  Similar Bolt-ons are being used by other federal agencies.  These Bolt-ons can be tailored by the integration contractor for NASA personnel utilization.  The Bolt-ons that are expected to be used include: 

· Resume Builder and Job Kit

· Enhanced Vacancy Builder

· Enhance E-mail Resume Processing

· Enhanced Veterans Preference Processing

· Enhanced File Disposition System

· Enhanced Federal Certificate

· Tracking and Metrics 

· Perform Unit Testing (WBS 1.3.2.7)
This involves the testing of the Agency design and bolt-ons.  A combined civil servant and contractor team working for one month was estimated to be involved in unit testing.

· Other Support (WBS 1.3.2.8)
The costs for developing a detailed technical architecture are included in this section. 

· Travel (WBS 1.3.2.9)
Part of the civil servant design team is expected to include support from the other Centers.  Travel costs for trips for these civil servants was estimated to have a present value of $36,400.  As one or more trips are expected to the vendor site or for a design meeting in a central location, contractor travel is also estimated at $5,600.

Exhibit 27 summarizes these costs.

Exhibit 27:  Costs for Agency System Design ($000s)
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5.4.3.3 Pilot Center Implementation (WBS 1.3.3)

Total Present Value Costs:  $449,000
The Pilot Center Implementation costs are the costs to implement the Resume Management system at a Pilot site.  This includes the costs to tailor the system to operate at the Pilot site, to develop the necessary interfaces, and to test and modify the system based on the lessons learned during the Pilot.  

These costs consist of the following activities:

· Design Pilot Center Software Solution (WBS 1.3.3.1)
Due to the tailoring of the system, it was estimated that some additional support to setup site-specific access, routing procedures, and processing will require some additional civil servant and contractor support.  

· Develop Pilot Center Interfaces (WBS 1.3.3.2)
No additional interface support is required for the COTS alternative.

· Develop Pilot Center Reports (WBS 1.3.3.3)
Development of some site-specific reports is anticipated as each Center.  This is due to each Center having a different mission focus, which may result in differing hiring needs. 

· Pilot Center Security and Controls (WBS 1.3.3.4)
This is the cost to develop user profiles and site-specific access controls.
· Performance System and Integration Testing (WBS 1.3.3.5)
The Pilot will be tested by a number of functional users both at the Pilot Center and by users from the other NASA Centers.  Eight local personnel are expected to spend several weeks testing the system.  In addition, it is estimated that approximately 15 civil servants from the other nine Centers will spend extended periods evaluating the system and how it may be installed at their Centers and testing the system.  In addition to testing the overall system, some system integration support is necessary.  To assist with system integration issues, two government civil servants and two full time contractor employees are assumed to be involved during the two-month pilot phase.  

· Pilot Center Cut Over (WBS 1.3.3.6)
A civil servant and contractor are expected to spend up to one month involved with any issues that may arise during the change over from a manual system to an automated system.

· Post Cut Over Activities (WBS 1.3.3.7)
Two civil servants are expected to spend several weeks reviewing the results of the implementation and providing a "lessons learned" document.  One contractor is estimated to support this effort.

· Travel (WBS 1.3.3.8)
Costs for travel for government employees to observe the Pilot and participate in the testing of the system are included in this section.  Travel was estimated for nine visiting civil servants for two five-day trips.  This cost was estimated to $36,000.  One contractor trip is also included in this area for $1,400.

Exhibit 28 summarizes these labor costs.

Exhibit 28: Labor Costs for Other Pilot Center Implementation ($000s)

[image: image19.wmf]Total

Other Pilot Center 

Implementation

Salary

FY 01

Salary

FY 01

FY 01

Design Pilot SW Solution

101,368

$     

 

0.17

335,920

$    

 

0.17

0.33

        

 

Pilot Center Reports

101,368

$     

 

0.04

104,000

$    

 

0.04

0.08

        

 

Pilot Security and Controls

101,368

$     

 

0.02

335,920

$    

 

0.04

0.06

        

 

System and Integration Testing

101,368

$     

 

1.41

335,920

$    

 

0.33

1.75

        

 

Pilot Center Cutover

101,368

$     

 

0.08

335,920

$    

 

0.04

0.13

        

 

Post Cutover Activities

101,368

$     

 

0.08

335,920

$    

 

0.08

0.17

        

 

Total FTEs

1.81

        

 

0.71

       

 

2.52

        

 

Total Constant Year Cost ($000s)

183

$            

 

228

$           

 

412

$            

 

Discount Factor

1.0000

1.0000

1.0000

Total PV Costs

183

$            

 

228

$           

 

412

$            

 

Government

Contractor


5.4.3.4 Pilot Center Training (WBS 1.3.4)

Total Present Value Costs:  $127,000

The Pilot Center Training Costs are the costs associated with developing training materials that can be used agency-wide and for attendance of the training by personnel at the pilot site.  The training includes training on the software conducted by the vendor and training in business procedures conducted by NASA personnel and the integration contractor.  The Program office will incur these costs.

The Pilot Center Training phase consists of the following activities:

· Develop Agency-wide Training and Procedures (WBS 1.3.4.1)
To develop Agency-wide training in the business procedures associated with the resume management process, a team of civil servants and contractors are estimated to work full-time for one month.

· Deliver Pilot Center Training and Procedures (WBS 1.3.4.2)
This activity estimates the cost for participating in the training.  In this area, it was estimated that three classes of 25 civil servants each would participate in the training for the new processes and training in the software.  The integration contractor would conduct the new processes training, and it would last one day.

· Vendor Prepared Training (WBS 1.3.4.2.3)
The vendor offers training in the software, and a vendor quote for training was used for this estimate.  Training was quoted as $2,200 per person, and it was estimated that 21 people would be trained.  The vendor cost was estimated to be $47,000.

Exhibit 29 presents the labor costs based on the above assumptions for Pilot Center training.

Exhibit 29:  FTE Estimates for Training Needs at the Pilot Center ($000s)
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5.4.3.5 Pilot Center Data Conversion (WBS 1.3.5)

Total Present Value Costs:  $0.0

The Pilot Center does not have any data to convert, so no Program costs are estimated.

5.4.3.6 Rollout (WBS 1.3.6)

Total Present Value Costs:  $192,000

The Rollout costs incurred by the Program Office are the costs to support the Agency-wide Rollout at the nine remaining Centers.

· Center Rollout Support (WBS 1.3.6.1)
These costs involve supporting the technical implementation for the Rollout and communicating the software’s introduction.  The Rollout support team will ensure that the necessary standard procedures and processes are applied, and to communicate issues and concerns to IFM Program Office.  The Rollout support team will also provide a key conduit for communicating lessons learned, and suggesting business process changes to each of the Centers.  The support team is estimated to include the equivalent of one civil servant and one contractor working full time during the six months of implementation.  

· Travel (WBS 1.3.6.2)
Travel costs were estimated for the Rollout support team to travel to each of the sites several times.  The teams would travel to explain the overall processes and procedures of the module, conduct training, and support process re-engineering needs.  The estimated costs for travel have a present value of $39,000.  

Exhibit 30 presents a summary of the estimated costs for the Rollout team for the six-month roll out of the system to the other nine Centers.

Exhibit 30:  Estimated Labor Costs for Center Rollout ($000s)
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5.4.3.7 Technical Refreshment (WBS 1.3.7)

Total Present Value Costs:  $726,000

Technical Refreshment costs are to perform a significant software upgrade in the future.  Since advancements in software applications and delivery systems occur at a rapid pace, one complete system upgrade is planned in FY 2006.  This upgrade is above the upgrades accomplished through yearly licensing and maintenance agreements.  This cost was estimated as 40 percent of the initial program costs for contractor implementation.

Enterprise Implementation (WBS 2.0)

Enterprise Implementation costs are the costs incurred by the NASA Centers (with the exception of the Pilot Center).  These are the costs associated with rolling out the new system to the remaining nine Centers.  The total present value Program Implementation Cost is $56,889,000.

5.4.4 Resume Management Module Project (WBS 2.1)

These costs are divided into Project management at each of the nine remaining Centers, Rollout costs for these Centers, Center-specific training and data conversion, and Operations and Sustaining support.  

Total Resume Management Module Project Costs:  $56,889,000*

* This figure is presented in present value terms (discount rate 4.0%)

5.4.4.1 Project Management (WBS 2.1.1)  

Total Present Value Costs:  $305,000

The Project Management costs associated with the Enterprise Implementation include the costs of each Center to manage the rollout and implementation of the new system at their site.

These costs are incurred during the 6-month Rollout phase.  A small local team of civil servants and contractors is expected to manage activities at each of the nine Centers.  This team is expected to average the equivalent of two civil servants and from zero to one contractor at each site during the rollout period.  The implementation at each Center is expected to last approximately one to two months.

These costs are divided into the following three categories:

· Project Planning and Management (WBS 2.1.1.1)
These are the costs for planning, reporting and controlling activities relating to implementing the system at each of the nine remaining Centers.

· Acquisitions and Contracts (WBS 2.1.1.2)
This would be for costs to oversee contractual issues related to the implementation at the Centers.  As the Pilot Center is coordinating contractual issues, no costs are allocated to this area.  

· Change Management (WBS 2.1.1.3)
This includes the costs, incurred by the Enterprise to conduct some changes to their processes at the remaining nine sites.

Exhibit 31 presents the estimated costs associated with the other nine Centers during the rollout.

Exhibit 31:  Effective Labor Costs for Enterprise Project Management ($000s)
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5.4.4.2 Other Center Rollout (WBS 2.1.2)

Total Present Value Costs:  $95,000

The Other Center Implementation costs are the costs to implement the Resume Management system at each of the nine Centers.  This includes the costs to tailor the system to operate at the Centers, to develop the necessary interfaces, and to test and modify the system based on the lessons learned from the Pilot.  Due to the maturity of the COTS products these costs are expected to be low.

· Design Center Software Solutions (WBS 2.1.2.1)
Due to the tailoring of the system, it was estimated that some additional support to setup site-specific access, routing procedures, and processing will require some additional civil servant support.

· Develop Center Interfaces (WBS 2.1.2.2)
No support in this area is anticipated for this alternative.

· Develop Center Reports (WBS 2.1.2.3)
Development of Center-specific reports is estimated at each Center.  This is due to each Center having a different mission focus, which may result in different hiring needs.

· Center Security (WBS 2.1.2.4)
These costs are allocated to support services in Security Control.  While the software and vendor will assist with security control, there will be some need for each of the Centers to assign appropriate levels of authorization to employees.

· Perform Center Testing (WBS 2.1.2.5)
These costs support performance testing to ensure that capabilities and shortfalls are identified, communicated and responded to appropriately.  The testing will focus on the Center-specific customization of the system.

· Center Cut Over (WBS 2.1.2.6)
Civil servant resources are estimated to focus on identifying and resolving any issues that arise during the change over from a manual system to an automated system.

· Post Cut Over Activities (WBS 2.1.2.7)
This is for the time necessary for a civil servant to assess the impacts of the system and report the results.

· Travel (WBS 2.1.2.8)
No costs are associated with this section.

Exhibit 32 presents the costs estimated for the Enterprises for implementation at the nine Centers.

Exhibit 32:  Costs Associated with Enterprise Implementation ($000s)
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5.4.4.3 Center Data Conversion (WBS 2.1.3)

Total Present Value Costs:  $0.0

As this manual process has no standardized data that is identified that would be converted to the new system, no costs are estimated for this section.

5.4.4.4 Center Training Delivery (WBS 2.1.4)

Total Present Value Costs:  $23,000

For this element, it is projected that each Center will receive training from the implementation contractor.  The contractor will use the training materials developed during the pilot, and through their rollout support travel to the site and conduct training at each of the Centers.  The costs estimated in this category are for the attendance by civil servants at each of the Centers.  It is estimated that 10 people at each of the centers will attend the one day training session.  

Exhibit 33 presents the estimated training costs across the remaining nine Centers.

Exhibit 33:  Estimated Center Training Costs ($000s)
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5.4.4.5 Operations and Sustaining Support (WBS 2.1.5)

Total Present Value Costs:  $56,466,000

The Operations and Sustaining Support section involves the cost to perform the business operations of the current system as parallel operations until the new system is implemented.  This section also includes the costs to operate and sustain the new system following implementation.  Other costs that are captured here are costs to maintain a web site, help desk, recurring training, NACC, and recurring software maintenance fees.  These costs, except recurring training, are considered part of the support that is provided by the IFM Program for 24 months following full implementation.  This means that the Enterprises are fully responsible for these costs in FY 2004 and beyond.  The software maintenance fees are paid for by the Enterprises commencing in FY 2004.  This is because the fee was originally paid for in FY 2001 as part of the implementation.  The fees in FY 2002 and FY 2003 are paid as a Program cost.  Recurring training is always paid for by the Enterprises, and costs for this area commence in FY 2002.

· Business Process Support (WBS 2.1.5.1)
These costs are to support the day to day functional and business operations activities for the Resume Management function.  This cost begins after full implementation of the system.

· User Interface Support (WBS 2.1.5.2)
This is the cost for the continued functions and maintenance of a resume management web site.  This is estimated to require the equivalent of two weeks a year by a contractor and a civil servant.

· Application Functional Support (WBS 2.1.5.3)
This area includes costs for help desk support including passwords or user profiles and for recurring training.  The help desk and related functions is estimated to consume about 15% of the time of a civil servant at each site.  It is also assumed that there is a national expert that provides overall support and guidance nearly full-time.  This is partially due to the system maintaining passwords and providing help features.  It is also estimated that refresher training would be offered at each Center each year.

· Infrastructure Support (WBS 2.1.5.4)
These costs are borne by the Enterprises to pay for annual software maintenance fees.  These costs are paid for by the Enterprises beginning in FY 2004.  The NASA integration team also provided an estimate of fees for NACC services in the out-years.  These are fully paid for by the Enterprises after FY 2003.  

· Application Operations Support (WBS 2.1.5.5)
The Application Operations Support costs are for a centralized support function to process resumes.  This new function will validate resumes received in electronic form and support their processing.  Resumes that are not received electronically will need to be scanned and then processed.  This effort is estimated to require two full-time staff.  This support is expected to extend for two years following the full roll out of the system.  
· Parallel Operations (WBS 2.1.5.8)
These costs account for the costs to perform business operations functions in the current system.  These costs are considered parallel operations until the new system is implemented.  Following implementation, the costs for the business operations are part of Business Process Support.

Exhibit 34 presents the business operations estimated costs.  The costs are estimated to remain the same in the period from FY 2002 through FY 2010.

Exhibit 34:  Business Operations Costs ($000s)*
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Exhibit 35 shows the costs for help desk support for the Centers.  

Exhibit 35:  Enterprise Help Desk Costs ($000s)*
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Exhibit 36 summarizes the cost of recurring training for the Enterprises.  

Exhibit 36:  Enterprise Recurring Training Costs ($000s)
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Exhibit 37 presents the costs for operating the national resume processing center.

Exhibit 37:  Enterprise Processing Center Costs ($000s)
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*The constant year costs remain the same from FY 04 through FY 10.
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Exhibit 38 presents the costs of parallel operations during the implementation of the COTS alternative.

Exhibit 38:  Parallel Operations Costs ($000s)*
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5.5 Cost Comparison

Exhibit 39 summarizes the costs associated with the Status Quo and the two alternatives.  The Exhibit also shows how the costs breakout as investment and operations and sustaining costs.  The Best-of-Breed COTS alternative has the highest investment cost.  This alternative also has a slightly higher operations and sustaining support costs then the Status Quo.  The Upgrade Status Quo alternative has significantly higher operations and sustaining support costs compared to the COTS alternative.  

Exhibit 39:  Cost Summary Table - 10 Year Present Value Costs ($000s)

(Discount Rate 4.0%)
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6. Benefit Analysis

The benefits associated with each potential alternative were divided into two categories, quantitative and qualitative.  Quantitative benefits represent the dollar savings or avoidance that will result from the implementation of each Resume Management alternative.  These benefits represent savings from reduced operations and maintenance costs and cost avoidance from not having to hire additional Resume Management functional personnel.

Qualitative benefits were identified as they relate to the NASA’s business drivers and Resume Management functional drivers, identified in Section 3.  Specific examples of how each alternative supports these drivers were included in this analysis.  Based on these examples, each alternative was identified as fully meeting, partially meeting, or not meeting each of the functional drivers.  These alternatives were then numerically scored.

6.1 Quantitative Benefits

The quantitative benefits for the Resume Management alternative include system savings and cost avoidance.  For the two alternatives, the present value of the benefits were calculated for a 10-year period.  In this analysis the present value of benefits for the Upgrade Status Quo alternative is negative.  The Subscription COTS alternative yielded a positive estimated benefit.  The annual results of this analysis are presented in Exhibit 40.  

Exhibit 40:  Total Present Value Benefits ($000s)

(Discount Rate 4.0%)
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6.1.1 System Savings

The system savings are the savings in operations and maintenance or sustaining costs between the Status Quo alternative and each of the viable alternatives.  For this analysis, the Status Quo is assumed to continue as a steady state regardless of changes in demand or need for Resume Management support.  Therefore, no system savings are achieved with the Status Quo.  

The Status Quo system is a manually conducted and processed system.  To conduct the business operations related to Resume Management, it was estimated that the equivalent of 51 civil servant and 11 contractor employees are utilized across the ten NASA Centers.  In the Upgrade Status Quo alternative additional civil servants are allocated to these functions to complete the necessary activities.  This results in negative system savings.  In the Best-of-Breed COTS alternative, the same number of staff is estimated to be necessary to complete the required activities.  In addition, this alternative has new annual costs for hardware and software maintenance and software license fees.  Therefore, the system savings associated with this alternative are also negative.  The results of this analysis are presented in Exhibit 41.

Exhibit 41:  Present Value System Savings ($000s)

(Discount Rate 4.0%)
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6.1.2 Cost Avoidance

The analysis of the Status Quo and NASA’s requirements indicate that changes are required to provide the functionality needed by NASA for Resume Management.  The changes necessary are presented in Section 3.  To meet these requirements NASA identified two alternatives as described in Section 4.

These changes have become necessary in part subsequent to the staffing reductions implemented since 1994.  Prior to 1994, the additional employees available to conduct this work resulted in a higher level of service and functionality.  As a result, it is assumed that a level of staffing equivalent to 1994 staff levels would provide a more adequate level of service and functionality.  In fact, it can be assumed that if the Status Quo was continued, NASA would be required to increase staff devoted to these functions.  It is this assumption that serves as the basis for determining the staffing levels needed in the Upgrade Status Quo alternative.  These staffing needs are estimated to be similar to the 1994 staffing levels estimate of 210 staff equivalents.  Therefore, the Upgrade Status Quo alternative is estimated to require 210 staff equivalents.  It is therefore estimated that no staffing costs are avoided in the future through this alternative.  The basis for this staffing estimate was provided in more detail in Section 5.

In the Best-of-Breed COTS alternative, the need to increase staff back to the 1994 staffing levels is avoided.  This results in an avoided cost for the difference between current staffing levels and 1994 staffing levels.  Exhibit 42 presents the cost avoided due to this difference in staffing levels.  This cost is presented in FY 00 dollars and is discounted and depicted in Exhibit 40.

Exhibit 42:  FTE Cost Avoidance
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6.2 Qualitative Benefits

To estimate the potential benefits of each alternative, discussions were held with NASA staff who understands the Resume Management process, the enhancements from COTS products, and the goals and vision of the department.  Based on these discussions, the alternatives were compared to the Status Quo to identify areas of improvement and the benefits of implementing a corporate Resume Management system.  

The benefits offered by the potential alternatives include both direct benefits associated with increased functionality and technical capability and indirect benefits associated with aligning the alternatives with the strategic direction of NASA.  These qualitative benefits are expressed in terms of improved mission performance, improved decision making, or more reliable or usable information.  Because many public goods are difficult to reliably and validly quantify in dollar units, intangible benefits are vital to fully understanding the potential outcome for each alternative.  

The qualitative benefits were assessed by the degree to which they fulfilled the functional drivers.  Each alternative received a score of high, average, or low and.the scoring justification is detailed in this section. Exhibit 43 and Exhibit 44 highlight the evaluation of the qualitative benefits for the Status Quo, Upgrade Status Quo, and Subscription COTS alternative.  Finally, the scores were weighted and combined to provide an overall benefits score.  The benefits from each alternative are summarized in Exhibit 45.

This section describes the benefits that may be achieved from each alternative.  The benefits are determined in relationship to the functional drivers.

Conduct Workforce Planning and Revitalization

Every efficient organization should have the ability to provide timely, reliable, and consistent information allowing management to make sound and informed decisions.  Part of the goal of IFMP is to improve the quality and availability of information for management decision making.  In the case of Resume Management, the system should have a capability to conduct workforce planning and revitalization.  Upgrading the legacy system with the deployment of additional FTEs can establish a database of the competencies of the current workforce, though not of individual employees.  However, this requires extensive ad hoc data calls to obtain competency data.  The availability of such data will allow management to make strategic decisions optimizing the abilities of the current workforce.  This partially meets the requirement of the functional driver.  The Best-of-Breed COTS solution has the ability to automatically process resumes of current employees and extract skills data, establishing a database of (Knowledge Skills and Abilities (KSAs) of the current work force.  This provides the necessary information on demand for workforce planning and revitalization.  In addition, it also improves data capture of training and newly acquired skills.  This also enables management to make strategic decisions optimizing the workforce.  The COTS solution fully meets the requirements of this functional driver.

Enable Timely Hiring Decisions
One of the primary business drivers of IFMP is to provide timely, consistent, and reliable information for management decisions.  What this means to the Resume Management Module is having the ability to make timely hiring decisions.  Currently, the system in place is unable to fulfill the requirement of providing timely hiring decisions.  The hiring process generally takes months.  Upgrading the legacy system by deploying additional FTEs will enable faster processing of staffing requirements and hiring decisions.  This fully meets the functional driver.  A COTS package would also accomplish this requirement as well.  Through an implementation of a paperless staffing process that provides rapid evaluation of electronic resumes and referral to hiring managers, hiring decisions can be made in a fraction of the time it takes today.  In addition, this system also enables access to resumes submitted to other NASA Centers, making the applicant pool larger with more qualified candidates to select from.  COTS fully meets the requirement of the functional driver.

Continue Services with Reduced HR Staff
NASA HR staffing levels decreased significantly during this last decade.  As a result, NASA must increase the efficiency of its Resume Management system.  In other words, they should do more with less.  NASA must have the ability to continue the services it currently provides with an already reduced HR staff.  The legacy system in place cannot accommodate the current demand and is considered a non-viable solution.  A seemingly simple solution to such a problem would be to deploy additional FTEs to handle the increases in demand on the system.  However, this does not fall in line with the established requirement of continuing services with reduced HR staff and does not significantly increase the functionality of the system.  The COTS alternative would allow HR staff to continue to accommodate the workload and services of today and can be easily scaled accordingly to future demands.  Through automation, COTS can significantly reduce the cycle time for fulfilling standard requests and decrease the time to fill vacancies.  In addition, it can significantly increase the number of resumes processed with efficient and consistent evaluation of applications, ensuring that the selection process is fair and candidates are of the highest caliber.  This reduction in cycle time reallocates FTEs to provide value-added initiatives.  COTS fully meets the functional driver.

Provide Notifications and Status of Hiring Decisions to Selecting Officials and Applicants
An integral part of any successful organization is the ability to exchange information.  In a drive to achieve this distinction, NASA has determined that it must have the capability of easily exchanging information with customers and stakeholders.  What this means in the case of Resume Management is that the alternative must be able to provide notification and status of hiring decisions to selecting officials and applicants.  Upgrading the legacy system will enable this functionality, providing updates and requested information on demand.  This ensures that all parties involved have current and accurate information on the status of the process.  This is achieved through a constant availability of HR staff to support the demand and respond to requests.  This solution fully meets the requirements of the functional driver.  A COTS solution would also enable this functionality.  The solution reduces the response time to applicants through the automatic generation of notices.  It also reduces cycle time for filling positions with the automated evaluation of resumes, eliminating the need for most screening panels.  Information on applicants can be provided on demand, allowing hiring managers to make quick and sound decisions with the most accurate information at hand.  COTS fully meets this functional driver.

Receive and Manage Electronic Resumes
In the fast paced competitive job market of today, applicants are chosen and offers are made faster than NASA’s current system can support.  In order for NASA to be a contender in the competitive job market, it must acquire the tools that would allow it to compete for qualified candidates.  This is why in the e-world of today, NASA must have the ability to receive and manage electronic resumes.  Currently, resumes can be received in electronic format through both NASA’s web site and OPM’s USAjobs.com web site.  However, the system is merely a resume repository and does not possess the ability to manage the incoming resumes in an intelligent manner.  Resumes are downloaded and treated as another paper-based document.  By upgrading the legacy system through the deployment of additional FTEs, resumes can be better managed and searched.  The constant availability of HR staff will have the capacity to accommodate the demands of the process.  This can increase the ability to exchange information within individual Centers, but does not facilitate the sharing of data throughout the entire Agency.  This solution partially meets the functional driver.  COTS can exchange more complete information in a shorter time frame.  In addition to having the ability to receive resumes electronically, this solution has the ability to process the incoming resumes in an easily manageable manner.  Applicants can be rated based on their qualifications and ranked in reference to the vacancy, allowing hiring managers to make quick but informed decisions.  COTS can also reduce the labor input of applicants by allowing a single resume to be considered at multiple Centers.  A self-serving agent is also provided with the software, allowing both applicants and hiring managers to be informed on the status of the hiring process.  This increases the exchange of information not only in frequency, but also in quality with customers and stakeholders.  COTS fully meets the requirement of the functional driver.  

Respond to Competitive Job Market

An obvious need in attracting and retaining a world class workforce is having the ability to respond to the competitive job market.  Qualified candidates are often lost to employers with faster recruiting processes.  Deploying additional FTEs can alleviate this problem by reducing the cycle time.  The constant availability of staff may also reduce the evaluation time of applicants improving the ability to extend quicker offers.  It can also increase the ability to retain applicant information for review against subsequent vacancies.  This solution fully meets the requirements of the functional driver.  COTS reduces the process time for filling positions.  It also significantly reduces the evaluation time and improves the ability to extend offers.  However, in addition to the benefits provided by upgrading the legacy system, COTS has the ability to rate applicants, allowing hiring managers to objectively consider qualified applicants and make the best hiring decisions based on timely and accurate information.  COTS can increase the number of applicants per position through automatic dissemination of vacancies to a wide variety of job announcement boards.  COTS also increases the ability to retain applicant information, increases the capability to identify applicants with specific skill sets, and increases the ability to recall these data for review against subsequent vacancies.  All of these benefits will allow NASA to respond to a competitive job market and attract and retain a world class workforce.  COTS fully meets the requirements of the functional driver.  

Exhibit 43:  Upgrade Status Quo Qualitative Benefits

BD
Functional Driver
Upgrade Status Quo

Provide timely, consistent and reliable information for management decisions
a.  Conduct Workforce Planning and Revitalization
Partially Meets (2) 

Operating with an upgrade to the legacy system by deploying additional FTEs can provide information to the employee database on the skills in the current workforce.  However, this requires intensive ad hoc Data Calls to obtain competency data.


b.  Enable Timely Hiring Decisions 
Fully Meets(3)
Operating with an upgrade to the legacy system by deploying additional FTEs will enable faster processing of staffing requirements.


Average Score
2.5

Achieve efficiencies and operate effectively
Continue Services Despite Reduced HR Staff
Does not meet (1)
Operating with an upgrade to the current legacy system by increasing the number of FTEs does not satisfy the requirement outlined by the driver.  NASA cannot increase the size of its HR staff based on the vision of the IFM Program.




Average Score
1.0

Exchange information with customers and stakeholders
a.  Provide Notifications and Status of Hiring Decisions to Selecting Officials and Applicants
Fully Meets (3)

Operating with an upgrade to the legacy system by deploying additional FTEs will reduce the current cycle time and support additional workloads.  


b.  Receive and Manage Electronic Resumes
Partially Meets (2)

Operating with an upgrade to the legacy system by deploying additional FTEs may improve Center-specific information exchange but does not facilitate data sharing throughout the entire Agency.




Average Score
2.5

Attract and retain a world-class workforce
Respond to Competitive Job Market 
Fully Meets (3)
Operating with an upgrade to the legacy system by deploying additional FTEs:

· Reduces the cycle time for filling positions

· Increases the needs to coordinate larger HR staffs

· Reduces evaluation time of candidates and improves the ability to extend a quicker offer

· Increases the ability to retain applicant information for review against subsequent vacancies




Average Score
3.0

Exhibit 44:  COTS Qualitative Benefits

BD
Functional Driver
COTS

Provide timely, consistent and reliable information for management decisions
a.  Conduct Workforce Planning and Revitalization
Fully Meets (3) 

A COTS package would enable NASA to analyze workforce competencies and make better plans by:

· Processing resumes of current employees and extract skill data

· Enabling analysis to include open positions

· Improving data capture of training and newly acquired skills


b.  Enable Timely Hiring Decisions 
Partially Meets (2)
Operating with a COTS package would enable NASA to implement a paperless staffing process that provides rapid evaluation of electronic resumes and referral to hiring managers for decisions.  It also enables access to resumes submitted to other NASA Centers.


Average Score
2.5

Achieve efficiencies and operate effectively
Continue Services Despite Reduced HR Staff
Fully Meets (3)

Operating with a COTS package would enable NASA to continue to respond to customer requests as well as provide additional service offerings by:

· Reducing manual effort resulting in shorter cycle time for standard requests

· Increasing the number of resumes processed

· Decreasing the time to fill open positions 

· Improving efficiency and consistency in the evaluation of applications and processing of information

· Increasing staff time to focus on value-added initiatives


Average Score
3.0

Exchange information with customers and stakeholders
a.  Provide Notifications and Status of Hiring Decisions to Selecting Officials and Applicants
Fully Meets (3)
Operating with a COTS package would enable NASA to improve customer satisfaction by:

· Reducing cycle time for filling positions with the automated evaluation of resumes

· Reducing response time to applicants through the automatic generation of notices

· Eliminating need for most screening panels


b.  Receive and Manage Electronic Resumes
Fully Meets (3)
Operating with a COTS package enables more complete information in a shorter time frame be exchanged by: 

· Reducing labor time for applicants through the acceptance of electronic resumes

· Improving the information flow enabling all parties to view status throughout the process

· Enabling electronic transmission of resumes and selection certificates

· Enabling applicants to submit one resume for consideration at multiple Centers


Average Score
3.0

Attract and retain a world-class workforce
Respond to Competitive Job Market 
Partially Meets (2)
Operating with a COTS package would increase the number of top candidates hired by: 

· Reducing evaluation time of candidates and improving the ability to extend a quicker offer

· Increasing the number of applicants per position through automatic dissemination of vacancies to a wide variety of job announcement boards

· Increasing the ability to retain applicant information for review against subsequent vacancies

· Increasing the search capability to identify applicants with specific skill sets


Average Score
2.0

6.2.1 Benefit Summary

Based on the above benefit analysis the overall scoring of each of the viable alternatives against the functional and business drivers is included in Exhibit 45.  In addition, the IFM Program assigned each business driver a weight.  The weighted results of the benefit analysis and ability of each alternative to satisfy the business drivers is included on the final line of the table.  

Exhibit 45:  Benefits Score Table
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The numerical score was mapped to a red, yellow, or green indicator based on the following scale:

Average Score
Color

1.0  - 1.6
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1.7  -  2.3
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2.4  -  3.0
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6.2.2 Performance Measures

In order to assess the success of the alternative and its impact on NASA, potential performance measures were identified.  These are listed in Exhibit 46.

Exhibit 46:  Resume Management Performance Measures

Business Drivers
Functional Drivers
Draft Performance Measures

Provide Timely, Consistent, and Reliable Information for Management Decisions
Conduct workforce planning and revitalization
1)
Percent of current employees for whom skills data is available




Enable timely hiring decisions
2)
Elapsed time between receiving the hiring requisition and providing the selection certificate. (For base line, collect data on 6 –10 delegated examining cases, where a position was already classified when the requisition was received).

Improve NASA's Accountability and Enable Full Cost Management
None
None

Achieve Efficiencies and Operate Effectively
Continue services despite reduced HR staff
3)
FTE’s expended on those staffing functions affected by Resume Management system.

Exchange Information with Customers and Stakeholders
Provide notifications and status of hiring decisions to selecting officials and applicants
4)
Same as #2 above.

1. 
Receive and manage electronic resumes
5)
Length of time to respond to applicants regarding receipt of application.  (For base line, collect data on 6 – 10 delegated examining cases)

Attract and Retain a World Class Workforce
Respond to competitive job market
6)
Same as #2 above.

7. Risk Analysis

The previous sections of this BCA discussed the estimated costs and the expected benefits associated with each alternative.  This section presents the risks associated with the two viable alternatives under consideration: Upgrade Status Quo and Best-of-Breed COTS.

7.1 Risk Categories

There are various ways to categorize risks that affect information technology (IT) investment projects, but for the purposes of this process, the following risk categories were selected: integration complexity risk, market risk, technical risk, and implementation risk.  These categories are defined as follows:

· Integration Complexity Risk: This category includes risks associated with the number of data dependencies, the number of actual interfaces between this Module and other Modules, and the technical issues involved regarding programming and application solutions.
· Market Risk:  This category includes risks associated with the stability of vendors and their software and related tools and services within the market (in this case Federal HR commercial off-the-shelf [COTS] product market).  Market risk may increase or decrease depending on such factors as the number of vendors or products within the market, the degree to which specific products are tested and implemented in a production environment similar to NASA’s intended use, and implementation.

· Technical Risk:  This category includes risk associated with technical aspects of the Module design and support, including maturity of software products, degree to which products employ the latest standards in technology and design, availability of skilled resources to support the product, and degree of tailoring required.

· Implementation/Project Risk:  This category includes risks that the Module implementation will be successful and run according to planned schedule.  It addresses factors such as the thoroughness of Project approach and plan, the degree to which plans incorporate risk mitigation techniques, and the impact of not meeting or adjusting the Project’s anticipated timeline.

For each of the above categories each of the investment alternatives were scored.  The following scores were applied.

Score
Risk

1
Low Risk

2
Average Risk

3
High Risk

7.1.1 Integration Complexity Risk

Integration complexity includes the following risk factors:

· Degree of data dependency

· Interface complexity

· Technical compatibility

The results of the risk analysis and an explanation for the ratings are detailed in Exhibit 47.

Exhibit 47:  Integration Complexity Risk Justification Table

Risk Factors
Alternative
  Rating
Justification of  Ratings

Degree of Data Dependency
Upgrade Status Quo
1
There are no strong data dependencies.


Best-of-Breed COTS
1
There are no strong data dependencies.

Interface Complexity
Upgrade Status Quo
1
The system is manual, and minimal interfacing is conducted.


Best-of-Breed COTS
1
Although not requiring an interface to other systems, this alternative can provide solutions that easily interface to other systems.

Technical Compatibility
Upgrade Status Quo
3
This alternative, being primarily manual with some stand alone documentation, would not easily integrate with other systems.


Best-of-Breed COTS
1
This alternative provides solutions that are designed to integrate with other systems and would provide the possibility of keeping with the overall IFM architecture.

Average Integration Complexity Risk
Upgrade Status Quo
1.7
Corresponds with a moderate risk.


Best-of-Breed COTS
1.0
Corresponds with a low risk.

7.1.2 Market Risk

Market risks includes the following risk factors:

· Existence in similar production environment

· Maturity of similar products in the industry

· Competition in market environment

The results of the analysis and an explanation for the ratings are detailed in Exhibit 48.

Exhibit 48:  Market Risk Justification Table

Risk Factors
Alternative
Rating
Justification of  Ratings

Existence in Similar Production Environment
Upgrade Status Quo
1
An upgrade to the legacy system would have a low risk because the system would not change dramatically from the current system.


Best-of-Breed COTS
1
The risk is low for this alternative because the software has been implemented at other Federal Agencies similar in size or larger than NASA.

Maturity of Similar Products in the Industry
Upgrade Status Quo
1
This alternative is a proven technique.


Best-of-Breed COTS
1
This alternative has a low risk rating because the software has been fully tested in both Federal and commercial environments.

Competition in Market Environment
Upgrade Status Quo
1
The level of risk for this factor is low because there is availability of HR expertise in the market.


Best-of-Breed COTS
1
The risk for this alternative is low because there are multiple vendors for Resume Management.

Average Integration Complexity Risk
Upgrade Status Quo
1.0
Corresponds with a low risk


Best-of-Breed COTS
1.0
Corresponds with a low risk.

7.1.3 Technical Risk

Technical risk includes the following risk factors:

· Flexibility in architecture

· Standards-based open technology (Software/Hardware)

· Alignment with industry direction (Software/Hardware)

· Availability of skills

· Support current and future requirements

The results of the analysis and an explanation for the ratings are detailed in Exhibit 49.

Exhibit 49:  Technical Risk Justification Table

Risk Factors
Alternative
Rating
Justification of  Ratings

Flexibility in Architecture
Upgrade Status Quo
3
Upgrading the legacy system with additional personnel would not improve the flexibility in the architecture of the system.  The system would continue to be difficult to scale with varying requirements for hiring or volume of resumes received.


Best-of-Breed COTS
1
The risk for this alternative is low because the software performance and capabilities do not change with projected increases in volume or number of users.

Standards-Based Open Technology (Software/ Hardware)
Upgrade Status Quo
3
The risk level for this alternative is high because even though the addition of personnel would allow for some improvements in the process, the system would still not comply with any accepted system standards.


Best-of-Breed COTS
2
The risk for this alternative is moderate because the software utilizes standard platforms that are readily available in the market.  It is also possible to integrate with the software of Enterprise vendors.

Alignment with Industry Direction (Software/ Hardware)
Upgrade Status Quo
3
The risk for this alternative is high.  The current system does not align with the current industry direction of doing more with less through automation.  


Best-of-Breed COTS
1
The risk for this alternative is low because there is availability of Resume Management software in the market.

Availability of Skills
Upgrade Status Quo
2
The risk level of this alternative is moderate.  Although there may be an availability of HR staff in the market, they will not have the necessary knowledge specific to NASA that is required to accomplish the task with ease.


Best-of-Breed COTS
1
The risk for this alternative is low because the set of skills required to operate the system is common among HR staff.

Support Current and Possible Future Requirements
Upgrade Status Quo
2
Although the increase in personnel would alleviate many of the current and projected system backlogs, there would still be moderate risk because the additional personnel may still be unable to respond to future requirements.


Best-of-Breed COTS
1
The risk for this alternative is low because the software has a highly flexible architecture that will accommodate current and future requirements.

Average Integration Complexity Risk
Upgrade Status Quo
2.6
Corresponds with a high risk.


Best-of-Breed COTS
1.2
Corresponds with a low risk.

7.1.4 Implementation Risk

Implementation risk includes the following risk factors:

· Implementation support (Personnel)

· Project time frame (Schedule)

· Project transition

· Process change management

The results of the risk analysis and an explanation for the ratings are detailed in Exhibit 50.

Exhibit 50:  Implementation Risk Justification Table

Risk Factors
Alternative
Rating
Justification of  Ratings

Implementation Support (Personnel)
Upgrade Status Quo
2
The risk in adding additional personnel to the Resume Management process is that it would increase the burden on HR personnel to train new staff who are already struggling to fill other open positions.


Best-of-Breed COTS
1
The risk rating for this alternative is low.  Staff can be trained readily to operate the software.

Project Time Frame (Schedule)
Upgrade Status Quo
1
The risk level from any scheduled implementation of this alternative would be low since increasing personnel levels above the Status Quo involves little schedule risk.


Best-of-Breed COTS
1
The risk rating for this alternative is low.  The Department of the Army implemented their software on schedule in nine months.  Also, NASA has no existing data that requires conversion.

Project Transition
Upgrade Status Quo
1
The risk for this alternative is low because there is no transition required to add personnel to the current system


Best-of-Breed COTS
1
The risk for this alternative is low because NASA has no data to convert from the current legacy system.

Process Change Management
Upgrade Status Quo
2
The risk level of this is moderate because adding personnel may require additional support, training, and supervision which increases risk.


Best-of-Breed COTS
1
The risk for this alternative is low.  There is minimal automated support for Resume Management at any of the NASA Centers.  In addition, management and staff are eager to implement an automated system.

Average Integration Complexity Risk
Upgrade Status Quo
1.5
Corresponds with a low risk.


Best-of-Breed COTS
1.0
Corresponds with a low risk.

7.2 Risk Comparison

Exhibit 51 provides a comparison of the risk ratings by category and alternative.  The overall risk for the Upgrade Status Quo alternative received a weighted average of 1.7, and the Best-of-Breed COTS solution received a weighted average of 1.0.

Exhibit 51:  Risk Rating Summary
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The numerical score was mapped to a red, yellow, or green indicator based on the following the scale.
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7.3 Cost Risk

Several key assumptions have been identified that drive the cost estimates for each of the viable alternatives.  If these key assumptions were to change, such as the need for increased hiring in the near future, then these changes in assumptions may impact the determination of viable alternatives.  Other assumptions impact the ratings for risks and qualitative benefits, and the quantified costs and benefits.  These cost drivers are presented in Exhibit 52.

Exhibit 52:  Cost Drivers

Cost Driver
Impact on Cost Estimates

Number of Resumes Received and Processed Will Increase from 35,500 per year to 50,000 per year


For the COTS alternatives, the number of resumes received drives the software licensing and vendor software maintenance fees.  Also, this assumption drives the ability of the system to handle increased and peak workloads.  



Number of Users

(62 FTEs)
For the COTS alternative the number of users drives a portion of the software license fees and the training costs.  The number of users can vary depending on the hiring demands.  There are a variety of vendors providing Resume Management software or services.  Some vendors license their software on servers.  On the other hand, some are subscription services that price the services based on the number of users.  



Length of Agency Design Phase

(COTS: 2 months)
For all of COTS alternative, the length of the design phase impacts the system development costs.  The length of this phase is dependant upon a variety of factors including the amount of tailoring required to for a COTS package and the amount of business process re-engineering.

8. Decision Analysis

This section analyzes the quantitative cost and benefit data.  It also considers the results of the qualitative analysis of benefits and risks.  This information serves as the basis for determining a recommended alternative.

8.1 Financial Analysis

The quantitative estimates are compared using several standard financial analysis tools used for considering investments and capital expenditure planning.  These tools include total present value of costs and benefits, net present value, benefit cost ratio, return on investment, and payback period.  To complete these calculations, the costs need to be grouped into two categories: 1) investment and 2) operations, maintenance, and sustaining.  Exhibit 53 and 
Exhibit 54 depicts the mapping of the costs for each alternative by WBS into investment costs or operations, maintenance, and sustaining costs.  These costs are presented in present value for the 10-year life cycle.  The costs are also grouped by fund source.

Exhibit 53:  Upgrade Status Quo Financial Worksheet ($000s)* 
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-

$          

 

-

$          

 

-

$          

 

-

$           

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Module Project (Enterprise Costs)

2.1.5

2,028

$   

 

2,200

$   

 

2,115

$   

 

2,034

$   

 

1,956

$   

 

1,881

$   

 

1,808

$   

 

1,739

$   

 

1,672

$   

 

1,608

$   

 

19,040

$  

 

Total O&S Costs

2,028

$   

 

2,200

$   

 

2,115

$   

 

2,034

$   

 

1,956

$   

 

1,881

$   

 

1,808

$   

 

1,739

$   

 

1,672

$   

 

1,608

$   

 

19,040

$  

 



Upgrade

Fund Source 41

Fund Source 42

Fund Source 43

Total


*  All figures are presented in present value terms using a 4.0% discount rate

Exhibit 54:  COTS Financial Worksheet ($000s)* 
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FY 01

FY 02

FY 03

FY 04

FY 05

FY 06

FY 07

FY 08

FY 09

FY 10

Total

Investment Costs

Program Management (Program Costs)

1.1

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

100

$     

 

-

$          

 

-

$          

 

-

$          

 

118

$     

 

-

$          

 

-

$          

 

-

$          

 

101

$     

 

-

$          

 

319

$      

 

Module Project (Program Costs)

1.3

3,118

$  

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

726

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

3,845

$   

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.14

423

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

423

$      

 

Total Investment Costs

3,641

$  

 

-

$          

 

-

$          

 

-

$          

 

118

$     

 

726

$     

 

-

$          

 

-

$          

 

101

$     

 

-

$          

 

4,586

$   

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

27

$       

 

526

$     

 

506

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

1,059

$   

 

Module Project (Enterprise Costs)

2.1.5

6,314

$  

 

6,095

$  

 

5,860

$  

 

6,119

$  

 

5,883

$  

 

5,657

$  

 

5,440

$  

 

5,231

$  

 

5,030

$  

 

4,837

$  

 

56,466

$ 

 

Total O&S Costs

6,341

$  

 

6,621

$  

 

6,366

$  

 

6,119

$  

 

5,883

$  

 

5,657

$  

 

5,440

$  

 

5,231

$  

 

5,030

$  

 

4,837

$  

 

57,525

$ 

 

Total COTS Costs

9,982

$  

 

6,621

$  

 

6,366

$  

 

6,119

$  

 

6,001

$  

 

6,383

$  

 

5,440

$  

 

5,231

$  

 

5,131

$  

 

4,837

$  

 

62,112

$ 

 

Investment Costs

Program Management (Program Costs)

1.1

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Module Project (Program Costs)

1.3

955

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

955

$      

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.1.4

346

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

346

$      

 

Total Investment Costs

1,301

$  

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

1,301

$   

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

-

$          

 

222

$     

 

214

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

436

$      

 

Module Project (Enterprise Costs)

2.1.5

5,170

$  

 

4,975

$  

 

4,783

$  

 

4,801

$  

 

4,617

$  

 

4,439

$  

 

4,268

$  

 

4,104

$  

 

3,946

$  

 

3,795

$  

 

44,898

$ 

 

Total O&S Costs

5,170

$  

 

5,197

$  

 

4,997

$  

 

4,801

$  

 

4,617

$  

 

4,439

$  

 

4,268

$  

 

4,104

$  

 

3,946

$  

 

3,795

$  

 

45,334

$ 

 

Investment Costs

Program Management (Program Costs)

1.1

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Module Project (Program Costs)

1.3

81

$       

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

81

$        

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.1.4

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Total Investment Costs

81

$       

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

81

$        

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Module Project (Enterprise Costs)

2.1.5

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Total O&S Costs

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Investment Costs

Program Management (Program Costs)

1.1

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$           

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

100

$     

 

-

$          

 

-

$          

 

-

$          

 

118

$     

 

-

$          

 

-

$          

 

-

$          

 

101

$     

 

-

$          

 

319

$      

 

Module Project (Program Costs)

1.3

2,082

$  

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

726

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

2,809

$   

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.14

77

$       

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

77

$        

 

Total Investment Costs

2,259

$  

 

-

$          

 

-

$          

 

-

$          

 

118

$     

 

726

$     

 

-

$          

 

-

$          

 

101

$     

 

-

$          

 

3,204

$   

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

27

$       

 

304

$     

 

292

$     

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

623

$      

 

Module Project (Enterprise Costs)

2.1.5

1,144

$  

 

1,120

$  

 

1,077

$  

 

1,317

$  

 

1,267

$  

 

1,218

$  

 

1,172

$  

 

1,127

$  

 

1,084

$  

 

1,043

$  

 

11,568

$ 

 

Total O&S Costs

1,171

$  

 

1,424

$  

 

1,369

$  

 

1,317

$  

 

1,267

$  

 

1,218

$  

 

1,172

$  

 

1,127

$  

 

1,084

$  

 

1,043

$  

 

12,191

$ 

 



COTS

Fund Source 41

Fund Source 42

Fund Source 43

Total


*  All figures are presented in present value terms using a 4.0% discount rate

Using the information in the worksheet displayed in Exhibit 53 and Exhibit 54, the financial indicators can be calculated.  The results of the financial analysis are presented in Exhibit 55.  Since the Upgrade Status Quo alternative does not involve an investment (it involves only the operations and sustaining support cost of hiring addition staff to support the resume functions over the 10-year life cycle), there is no calculation for an ROI.  However, this alternative does a present a negative net present value.  As presented in the Benefit section, implementing the COTS alternative results in not having to hire the FTEs identified in the Upgrade Status Quo alternative.  As a result, the negative benefit of the Upgrade alternative becomes the positive cost avoidance for the COTS alternative once the system is implemented.  Therefore the Best-of-Breed COTS alternative presents a positive return on investment with a short payback period.

Exhibit 55:  Total 10-Year Life Cycle Financial Summary ($000s)*
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Total Present Value Costs

53,281

$            

 

176,297
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62,112
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Total PV Investment Costs

-
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-
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4,586
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Total PV O&M Costs

53,281

$                    

 

176,297
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57,525
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Total Present Value Benefits

-

$                 

 

(123,016)

$           

 

110,055

$          

 

Total PV System Savings

-

$                          

 

(123,016)

$                     

 

(4,244)

$             

 

Total PV Mission Savings

-

$                          

 

-

$                              

 

114,299

$          

 

Net Present Value

N/A

(123,016)

$           

 

105,468

$          

 

Benefit Cost Ratio

N/A

N/A

24.00

Return on Investment

N/A

N/A

2300%

Payback Period (years)

N/A

N/A

2


*  All figures are presented in present value terms using a 4.0% discount rate

8.2
Alternative Comparison 

The comparison of alternatives focuses on three key factors.  These factors are (1) fulfilling the functional drivers and their requirements, (2) the estimated projected risk, and (3) the present value of costs and benefits.

The Best-of-Breed COTS package provides the highest driver satisfaction and is rated as green.  The Upgrade Status Quo and the Status Quo alternatives received yellow and red indicators, respectively.  Both the Status Quo and the COTS alternatives received a green risk score, and the Upgrade Status Quo alternative received a yellow rating.  The present value cost of Subscription COTS also was the lowest of the three alternatives.  Similarly the largest present value of benefits is also derived from the Subscription COTS alternative.  Overall the Best-of-Breed COTS received two green indicators and has the lowest present value and the highest present value benefits.  The results of the analysis are shown in Exhibit 56.

Exhibit 56:  Decision Analysis Chart ($000s)*
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-
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-
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*  All figures are presented in present value terms using a 4.0% discount rate

9. Recommendations

This section presents a recommended alternative based on the preceding analysis as summarized in Section 8.  This also presents a summary of the estimated future funds needed for budget purposes for the Status Quo and the recommended alternative.

9.1 Recommended Alternative

Based on the costs, benefits, and risks presented in this analysis, it is recommended that NASA proceed with the Best-of-Breed COTS alternative.  This alternative would provide NASA with significant enhancement over the existing system at a low cost.  The Upgrade Status Quo alternative may provide a certain level of driver satisfaction; however, the functionality of the system is significantly less, with its cost and risks greater than the recommended COTS alternative.
9.2 Budget Information

To assist with estimating necessary contractor funding budgets for either the Status Quo or the recommended alternative, this section presents the estimated inflated costs for fund source 43 for a 10-year period.  The costs have been inflated from FY 2001 using a 2.1 percent inflation rate.

9.2.1 Status Quo

Exhibit 57 presents the Status Quo costs for a fund source 43 over a 10-year period.  These costs were increased by an inflation factor of 2.1 percent.  Exhibit 58 presents the costs by fund source and includes a 20 percent reserve.  The reserve amount is only applied to fund source 43 for program implementation.  The reserve was recommended by an independent analysis by the Gartner Group.  Exhibit 59 presents the base year 2001 estimated costs and how they relate to the present value estimates.  Exhibit 60 presents the base year 2001 estimated costs and how they relate to the budget estimates.

Exhibit 57: Status Quo Costs by WBS Element ($000s)

(Inflation Rate 2.1%)
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Total Current Year Costs w/o Reserves

2,548
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1,356
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1,385
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1,414
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1,443

$     

 

1,474
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1,536
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15,290

$      

 

Total Investment - Integration Project Costs
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-
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-
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$         

 

-
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-
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-
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1,274
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Total O&S + Integration Project Costs

1,274
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1,301
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1,328

$     

 

1,356
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1,385
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1,414
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1,443
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1,474
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1,536
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14,016
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-
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-
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-
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-
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2.1.3
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-
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-
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-
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-
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-
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2.1.5
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1,385
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1,414
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1,443
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1,474
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1,505

$     

 

1,536

$     

 

14,016

$      

 


Exhibit 58:  Status Quo Costs By Fund Source including Reserve Amounts ($000s)

(Inflation Rate 2.1%)
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Exhibit 59: Crosswalk between Constant Year and Present Value Costs($000s)
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Exhibit 60: Crosswalk between Constant Year and Budget Value Costs ($000s)
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9.2.2 Recommended Alternative BCA Inflated Costs 

Exhibit 61 presents the Recommended Alternative costs for a fund source 43 over a 10-year period.  These costs were increased by an inflation factor of 2.1 percent.  Exhibit 62 presents the costs by fund source and includes a 20 percent reserve.  The reserve amount is only applied to fund source 43 for program implementation.  The reserve was recommended by an independent analysis by the Gartner Group.  Exhibit 63 presents the base year 2001 estimated costs and how they relate to the present value estimates.  Exhibit 64 presents the base year 2001 estimated costs and how they relate to the budget estimates.

Exhibit 61: Recommended Alternative Costs by WBS Element ($000s)

(Inflation Rate 2.1%)
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Exhibit 62: Recommended Alternative Costs By Fund Source including Reserve Amounts ($000s)

 (Inflation Rate 2.1%)
[image: image45.wmf]Reserve Percentage

20%

FY 01

FY 02

FY 03

FY 04

FY 05

FY 06

FY 07

FY 08

FY 09

FY 10

Total

Total Costs

Fund Source 41

1,328

$            

 

245

$             

 

250

$          

 

251

$           

 

256

$           

 

262

$          

 

267

$          

 

273

$           

 

279

$           

 

284

$           

 

3,695

$            

 

Fund Source 42

83

$                 

 

-

$              

 

-

$           

 

-

$            

 

-

$            

 

-

$           

 

-

$          

 

-

$            

 

-

$            

 

-

$           

 

83

$                

 

Fund Source 43

2,334

$            

 

351

$             

 

359

$          

 

367

$           

 

528

$           

 

1,384

$       

 

392

$          

 

400

$           

 

575

$           

 

418

$           

 

7,109

$            

 

Total Costs

3,745

$            

 

596

$             

 

609

$          

 

618

$           

 

784

$           

 

1,646

$       

 

659

$          

 

673

$           

 

854

$           

 

703

$           

 

10,887

$          

 

Total Reserves FS 43

451

$               

 

66

$               

 

67

$            

 

-

$            

 

31

$             

 

200

$          

 

-

$          

 

-

$            

 

33

$             

 

-

$           

 

848

$              

 

Total Costs w/ Reserve

4,197

$            

 

662

$             

 

676

$          

 

618

$           

 

815

$           

 

1,846

$       

 

659

$          

 

673

$           

 

887

$           

 

703

$           

 

11,735

$          

 

Program Implementation

Fund Source 41

975

$               

 

241

$             

 

246

$          

 

-

$            

 

-

$            

 

-

$           

 

-

$          

 

-

$            

 

-

$            

 

-

$           

 

1,462

$            

 

Fund Source 42

83

$                 

 

-

$              

 

-

$           

 

-

$            

 

-

$            

 

-

$           

 

-

$          

 

-

$            

 

-

$            

 

-

$           

 

83

$                

 

Fund Source 43

2,256

$            

 

330

$             

 

336

$          

 

-

$            

 

153

$           

 

1,001

$       

 

-

$          

 

-

$            

 

166

$           

 

-

$           

 

4,242

$            

 

Total Costs

3,314

$            

 

570

$             

 

582

$          

 

-

$            

 

153

$           

 

1,001

$       

 

-

$          

 

-

$            

 

166

$           

 

-

$           

 

5,787

$            

 

Total Reserves FS 43

451

$               

 

66

$               

 

67

$            

 

-

$            

 

31

$             

 

200

$          

 

-

$          

 

-

$            

 

33

$             

 

-

$           

 

848

$              

 

Total Costs w/ Reserve

3,765

$            

 

636

$             

 

650

$          

 

-

$            

 

184

$           

 

1,201

$       

 

-

$          

 

-

$            

 

200

$           

 

-

$           

 

6,635

$            

 

Enterprise Implementation

Fund Source 41

353

$               

 

4

$                 

 

4

$              

 

251

$           

 

256

$           

 

262

$          

 

267

$          

 

273

$           

 

279

$           

 

284

$           

 

2,233

$            

 

Fund Source 42

-

$                

 

-

$              

 

-

$           

 

-

$            

 

-

$            

 

-

$           

 

-

$          

 

-

$            

 

-

$            

 

-

$           

 

-

$               

 

Fund Source 43

79

$                 

 

22

$               

 

22

$            

 

367

$           

 

375

$           

 

383

$          

 

392

$          

 

400

$           

 

409

$           

 

418

$           

 

2,867

$            

 

Total Costs

432

$               

 

26

$               

 

26

$            

 

618

$           

 

631

$           

 

645

$          

 

659

$          

 

673

$           

 

687

$           

 

703

$           

 

5,100

$            

 


Exhibit 63: Crosswalk between Constant Year and Present Value Costs($000s)
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Exhibit 64: Crosswalk between Constant Year and Budget Value Costs ($000s)
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Recommended Alternative Budget Update

The table below reflects the Post Formulation budget costs for Resume Management.  This budget includes integration, implementation, and reserve budget costs.  The following assumptions are also included:

· The costs presented below reflect the Program and Enterprise implementation costs in FY 01.  Operations and Sustaining support costs will begin FY 01 as well, however after 24 months these costs will be transferred to the Enterprises via a charge back.  This chart does not currently reflect the movement of these funds from the Program to the Enterprise; however the 24 month period will begin once the system is implemented and the WBS 1.2 costs will be transferred to the Enterprises

· The Operations and Maintenance cost (WBS 1.2) in FY 01 of $350,000 in FY 01 represents $250,000 for operations contractor support and $100,000 for hardware acquisitions.

· The Operations and Maintenance cost (WBS 1.2) in FY 02 is comprised of $260,000 for operations contractor support and $50,000 for Reumix software maintenance

· The Operations and Maintenance cost (WBS 1.2) in FY 04 and FY 08 includes $50,000 for upgrades.

Exhibit 65: Budget Update 

(Inflation Rate 2.1%)
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� The weightings included in this table vary from NASA guidance because the Resume Management Module does not fulfill the second business driver.  Therefore, the weights were recalculated proportionally.


�  United States Office of Management and Budget, Funding Information Systems Investments, M-97-02.  


October 25, 1996.


� National Aeronautics and Space Administration, Integrated Financial Management Program; Program Risk Management Plan, Version 1.0, (July 25, 2000) 3, http://ifmp.nasa.gov/cgi-bin/docdb/docsearch.pl?name=Restructuring.


� National Aeronautics and Space Administration, Integrated Financial Management Program, Pre-Proposal Conference (May 24, 2000) 19, http://ifmp.nasa.gov/cgi-bin/docdb/docsearch.pl?name=Restructuring.  


� National Aeronautics and Space Administration, Integrated Financial Management Program, Pre-Proposal Conference (May 24, 2000) 34-40, http://ifmp.nasa.gov/cgi-bin/docdb/docsearch.pl?name=Restructuring.


� Some of these phases overlap and therefore the total length does not equal the sum of the phases.  


� For the detail costs associated with each of the elements in � REF _Ref495054093 \h ��Exhibit 18� see Appendix A


� For the detail costs associated with each of the elements in � REF _Ref495155241 \h ��Exhibit 22�, see Appendix A


� This cost is present in constant year dollars based on FY 2001 costs.
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