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1. Executive Summary

1.1 Introduction and Background

Of the major challenges facing 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 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 Federal Financial Management System is a joint cooperative of the Office of Management and Budget (OMB), the General Accounting Office (GAO), the Department of the Treasury, and the Office of Personnel Management.  

This Business Case Analysis (BCA) serves as a decision tool for replacing NASA’s Position Description Management system as part of the Integrated Financial Management Program (IFMP) effort.  This analysis will consider costs, benefits, risks, and most importantly, the impact on satisfaction of NASA business drivers.  These drivers are included 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 reconciliation's – every level looks at consistent information

· Financial and Program data are the same

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

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

· Enhances 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 workforce of the future must be both adept at delivering services directly 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; continued contracting-out; diminishing job security; and the possibility of government downsizing and realignments.  These changes will undoubtedly strain NASA’s existing Human Resources (HR) capabilities.

Two key shortcomings exist with the current Position Description Management system:

· An inordinate amount of management time is devoted to writing position descriptions and reviewing classification decisions, and

· An inordinate amount of HR staff time is focused on developing position descriptions and reviewing classification decisions.

To address these shortcomings and meet the internal and external challenges, NASA is committed to the strategic management of its human capital.  Energized by the proposition that its workforce is its greatest strength, NASA began the process of developing a roadmap for achieving preeminence in Core HR.  Specifically, NASA needs to achieve greater cost effectiveness of its mission support functions in order to maintain its status as a world-class research and technology Agency.  Additionally, NASA desires to integrate Agency-wide business systems that enable better decision making and enable HR professionals to take on more consultative roles.  Improving the Position Description Management system directly supports meeting these challenges.  An enhanced or automated Position Description Management system would standardize and produce tremendous gains in efficiency in the position description development and classification processes.  In short, NASA needs to dramatically upgrade its existing manual Position Description Management system in order to direct its diminishing budgetary resources to its core science missions, increase stakeholder satisfaction, and enable management decisions based on the best information available.  

1.3 Alternatives Overview

The alternatives considered for addressing the current drawbacks of NASA’s Position Description 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.

Exhibit 2:  Viable Alternatives

Alternative Category
Alternative Title
Alternative Description

Status Quo
Status Quo
This alternative is defined as maintaining the processes and information technologies that currently comprise the Position Description Management function.  This alternative includes the costs of the manual process (government full time equivalents [FTEs], supplies, contractor support etc.)  This alternative represents the do nothing approach; i.e., this is the cost if NASA takes no action to improve this functional area.

Upgrade Legacy System
Upgrade Legacy System
This alternative reflects maintaining the current Position Description Management system and performing upgrades by expanding the number of HR FTEs.  Current staff levels would be significantly increased to provide staff to perform a number of functions more directly with supervisors, facilitate communications, and significantly reducing the cycle time for evaluating classifications.

Hybrid
COTS Subscription Service
This alternative is defined as NASA staff accessing and using a commercial off the shelf (COTS) Position Description Management system, and a commercial source maintaining the application along with the required information technology support at the commercial site.

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 a baseline for comparison with each of the alternatives.

1.4.1 Quantitative Results

For the Position Description Management Module, the present value investment along with operations and maintenance costs were estimated for each of the alternatives.  The COTS alternative resulted in the lowest 10-year cost.  The present value of the benefits were also quantified for each of the alternatives in comparison to the Status Quo.  The COTS alternative yielded a positive system savings, while the Upgrade Legacy alternative yielded a negative system savings.  Exhibit 3 presents the total 10-year present value of these quantitative costs and benefits.
  

Exhibit 3: 10-Year Life Cycle Financial Summary ($000s) 

Present Value Dollars (Discount Rate 4.0%)
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As presented in Exhibit 3, the Subscription COTS alternative requires a slightly higher investment than upgrading the legacy system.
  However, the COTS alternative will significantly reduce overall operations and maintenance costs.  This results in the COTS alternative providing the least expensive 10-year present value costs and a high return on investment.  The cost profile is depicted in Exhibit 4.  This exhibit shows that the break even point is less than two years for the recommended COTS alternative.

The Exhibit below graphs the net benefit and cumulative benefit for the COTS alternative.  As illustrated, during the nine month implementation period, the net benefit is negative.  Beginning in FY 02, NASA begins to realize the positive system and mission savings.  

Exhibit 4: Payback Period for the COTS 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 benefit for this evaluation was the impact of satisfying functional and business drivers.  The results of the benefit analysis is included in Exhibit 5.  
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Exhibit 5: Benefit Score Summary

Each alternative’s numerical score was also converted 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:  Risk Score Summary
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Each alternative’s numerical score was then converted 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 Status Quo and COTS alternatives received the lowest risk scores, with the COTS alternative scoring lowest overall.  

1.5 Recommendation

Selecting the appropriate alternative to replace the existing Position Description 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)

Present Value Dollars (Discount Rate 4.0%)
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Based on the above decision analysis summary, the COTS alternative provides a high degree of driver satisfaction with low risk for the lowest present value 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 Position Description Management System complies with the Raines Rules.  

Rule #1:  Investment in the Position Description 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 Position Description 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)

· Enabling NASA’s regulatory compliance

· Establishing standard management and reporting business processes across NASA.

For further details please refer to Section 2.2, Mission.

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

The BCA conducted for the Position Description Management Module assessed the feasibility of outsourcing.  Outsourcing was not found to be a feasible alternative.  The scope of this Project encompasses classifying government employee positions in regards to pay and responsibility.  These activities are not currently performed by the private sector, and the ability of a private sector firm to add value in performing these activities is low.  Furthermore, it would be difficult for a single contractor to perform these functions in a cost-effective manner.  

Consideration was also given to cross-servicing.  However, no Agency was identified that currently provides cross-servicing for Position Description Management services.  

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

Rule #3:  Investment in the Position Description 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 Position Description 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 before 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 before software selection; 2) after software selection, during implementation; and 3) after implementation when the system has stabilized.  NASA completed reengineering during the requirements definition phase and before 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 Position Description 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 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 300 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 Position Description 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 Position Description Management Module complies with the policy and guidelines of the Technical Reference Model and Systems Profile, and the Agency’s IT Strategic Plan.  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 Enterprise Resource Planning (ERP) solutions are developed in a manner that incorporates “industry-wide best work processes.”  The ERP work processes will strongly influence the reengineering of NASA’s existing processes.  

See:  Section 4 for identification of technical requirements and potential alternatives.

Rule #6:  Investment in the Position Description 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 and kept current with the evolution of the IFM Program and its projects.”

The Position Description Management BCA 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 before 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.

See: Section 5.3 COTS, Exhibit 17 COTS Present Value Life Cycle Costs (work breakdown structure), Section 7.  Risk Analysis 

Rule #7:  Investment in the Position Description 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 Position Description 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 Position Description Management Project is one of the first five 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 once all of the individual Modules have been fully implemented.

See:  National Aeronautics and Space Administration, Integrated Financial Management Program; Schedule Management Framework, Version 1.0, (July 31, 2000) 1-3, http://ifmp.nasa.gov/cgi-bin/docdb/docsearch.pl?name=Restructuring.

Rule #8:  Investment in the Position Description 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 Position Description Management use of 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, there is only one vendor of software to support Position Description Management activities.  Negotiations with this vendor will be conducted to achieve an Agency-wide discounted cost. 

The acquisition of implementation services will also use the GSA Schedule.  Unique features of this acquisition includes the use of a blanket purchasing agreement with incremental task orders being issued as the Project progresses, the use of a period of understanding in which NASA will “test drive” the implementation vendor to confirm their selection with a backup vendor standing ready to step in, the use of an incentive fee in conjunction with fixed price tasks, and fixed labor rates to optimize vendor performance.  Payment milestones will be established jointly with the vendor within each task order.  The Project scope, schedule, and budget will be monitored throughout the life cycle of the Project.  Each of these features are 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 Position Description 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).  The act 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 IFMP has been clarified 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, do 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 NASA’s 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, the Jet Propulsion Laboratory (JPL), which is operated by the California Institute of Technology.  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

· Core Human Resources

· Budget Formulation

· Resume Management

· Position Description Management

· Time and Attendance

· Payroll

· Travel Management

· Logistics

· Facilities

· Environmental

· Aircraft Management

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 needs to be understood in order to create a truly integrated financial management system.

Specifically, the Position Description Management Module involves automating the position classification functions.  As a result, Managers and Classifiers will have automated support for developing and using standard position descriptions.  Employees will realize a higher level of consistency with classification decisions.  Also, the new system will provide workforce information needed to plan for future personnel actions and related costs.

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, which support these processes.  Ultimately, NASA’s mission success depends on continuous evaluation and improvement of Program and financial management processes.

The IFM Strategic Plan documents 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 improve the financial and human resources management processes throughout the Agency.  IFMP will re-engineer 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 plan implementation.

The Position Description Management Module will support the IFMP mission by:

· Establishing standard business processes across NASA

· Improving the effectiveness of the Position Description Management system

· Providing accurate, reliable data to Agency and Enterprise management

· Providing current, accurate reports to both internal customers (e.g., management) and external customers (e.g., Congress)

2.3 Methodology

OMB Circular A-94, Guidelines and Discount Rates for Benefit-Cost 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 degree 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, a seven-step methodology described below was developed.  This methodology is a composite of the best practices found in government and industry, tailored to evaluate effectively 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 to identify 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 wants 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 Position Description 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. The HQ Program Office will have a Program Management Support Contractor and an Acquisition Support Contractor who will also provide independent assessment for ongoing projects.  The System Integration Project will have a contractor that provides both ERP system integration skills and IT architecture development and production support skills.  Each Pilot-implementing Center will have a separate system implementation contractor.  The implementation contractor will support transition activities at follow-on Centers (1-5 FTE), focusing on “what” and “how” but not actually performing transition tasks.  All Centers will use their standard support services contractors for transition activities (data conversion, training, and legacy interface).  Each software Module implementation will be its own Project, managed by a Center.

2. 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.  

3. Phasing for Module implementation: software selection, implementing contractor selection, Agency design, Pilot Center implementation, implementation at remaining Centers.

4. Each software Module Project is responsible for implementation services.

5. Each Project will develop its function-specific reporting.  Executive Information System (EIS) and overall reporting strategy is the responsibility of the Integration Project at MSFC.

6. The Centers will continue to use local support service contractors for legacy systems and any interfaces to the new system.

7. Each business case team shall deliver a high level schedule tied to the Module business case.  Actual start dates for Modules will be determined (later) by the Program Office and will fit the overall Program level budget profile.

8. The Center implementations (after 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, so that the activity can be completed in a two to four month window, and that only a few Center-specific interfaces (no more than four per Center) will be implemented before go-live.  The remaining interfaces will be implemented after the go-live date.  It is expected that Center-specific configuration activities will be very limited.

9. The acquisition and management of hardware and software to support each of the Modules will be centralized.  MSFC will acquire the system executive 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 above the 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 MSFC.  The Project teams will not staff IT people for systems administration, database administration, etc.  since these capabilities will be provided by MSFC.  

10. NASA’s current desktop-computing environment and associated networks are adequate to support all system alternatives.

11. The Life Cycle of the new system is ten years.  Starting date for the new system will be at the approval of the Capital Investment Council (CIC).  

12. The real discount rate of four percent should be used to discount constant dollars.  An inflation rate of 2.1 percent should be used to inflate budget estimates.
13. Use actual published labor rates or salary survey information for support service contractors.  Vendors will probably discount actual labor rates for high-volume, long-term software implementation efforts.  
14. The average salary for NASA Civil Service is $70,887 per year.  The average salary with benefits is $101,368 per year.

3. Case for Change

This section lays the foundation for NASA’s vision of the future Position Description Management operating environment.  Included are the factors driving NASA to a fully integrated financial management system, the functional aspects of Position Description 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 Position Description Management system and 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 retain and focus their human resources.  NASA’s vision is to improve the classification 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 Position Description Management Module.  These are the functional drivers for the future operating environment for Position Description Management.

Exhibit 8:  Business and Functional Drivers

Business Driver
What it Means
Position Description 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 reconciliations – every level looks at consistent information

· Financial and Program data are the same
· Improve development and consistency of classification decisions

· Provide analysis of organizational changes on position and grade structure

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 

· Support increased supervisory span of control 

· Strengthen HR staff service capabilities

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
· Improve the availability of classification information and responsiveness of the system to inquiries 

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
· Reduced “red tape” for supervisors

· Positions filled and employees promoted quickly

3.2 As Is Condition

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 and used the information technology currently available.  


Currently, although the Position Description Management needs of the individual Centers vary, the system, and processes at each Center in place which the Agency use to fulfill these functions, are much the same.  The current system of Position Description Management among the NASA Centers, with only a few exceptions, has little or no automation.  

The only real automation in the Position Description Management process is the automated position description writer at JSC called “Streamline Position Descriptions.”  This system has severely constrained capabilities and does not classify positions.  It is an HTML-facilitated clipboard with a significant amount of standardized and generic language capable of producing Word documents.  This tool is partially coded in NOMAD, a mainframe application only supported at JSC, where it is currently being phased out.

Using the current system, position classifications are housed in the servers of the various NASA facilities throughout the United States.  There is no NASA-wide access to data such as classification results or position description.  Due to the lack of system integration, the Position Description Management process can be referred to as stand-alone.  In addition, because there is a lack of an automated system for Position Description Management, there are virtually no linkages to other functional Modules such as Payroll, Time and Attendance, and Personnel Management, or other NASA facilities.  

In addition, the only interface between Position Description Management to the larger environment is human.  Data and information on applicants and resumes must be manually reviewed and processed in order for the information to be entered into the Core HR.  

3.3 Gap Analysis (Problem Statement)

The Position Description Management system does not provide the functionality to support NASA’s human resource needs successfully.  Each of the approximately 4,500 classifications requested each year must be manually reviewed and scored.  Center or department re-organizations can quickly overwhelm the system and create large backlogs.  These key processes can be automated and numerous additional services can be performed by an automated system.

Exhibit 9 summarizes the deficiencies of the current system.

Exhibit 9: Current System Drawbacks

Business Driver
Current Module Drawback

1. Provide timely, consistent, and reliable information for management decisions
· Managers are not satisfied and information is unreliable and incomplete.

· The system cannot respond quickly to organization changes.  This means that positions cannot be readily reclassified as a result of change.

2. Improve NASA’s accountability and enable Full Cost Management
Not Applicable

3. Achieve efficiencies and operate effectively
· Development of position descriptions consumes an inordinate amount of managers’ time.  This includes multiple reviews of documents which results in lengthy cycle times and management review time.  

· Cycle time for the position description management process exceeds cycle times of other Federal Agencies with automated systems.  

4. Exchange information with customers and stakeholders
· The manual and redundant nature of the Position Description Management process does not allow any time for HR staff to provide additional services.  

· The inability to access records at a centralized point throughout the Agency causes duplications in records and redundant processes, which reduces the quality and accuracy of information.  This also increases process time for fulfilling requests.

5. Attract and retain a world-class workforce
· Promotion decisions take too long to process and lead to increase in turnover of staff.  

· Inordinate amount of redundancy in the process that hinders the ability to announce vacancies and attract qualified candidates.  

4. Alternatives Identification

Since the analysis of the Position Description Management process 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 culling of the alternatives is based on an assessment of whether the alternatives meet the requirements, and that they meet legal, safety and health requirements.

4.1 Requirements

NASA analyzed the existing Position Description 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 Position Description 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 requirement will be deemed non-viable.  These requirements are listed below:

· The system shall provide automated assistance to managers in describing the work of a position, applying standards, policies, and guidelines to determine the type and level of work, and identifying requisite knowledge, skills, abilities, and competencies.
· Using position-based requirements, the system should provide expert or decision support capabilities to generate documentation needed to complete the recruitment process.  This includes preparation of vacancy announcements, which contain specific selection criteria (e.g., knowledge, skills and abilities [KSAs] and competencies).
· The system should allow a user to request position-specific audit questions from the classification tool.

· The system should provide a capability to eliminate duplicative data entry by supporting the capability to generate required performance criteria (embedded in position descriptions and other documents) needed to generate individual performance appraisal plans.  

· The system should allow the HR Classifier to classify new positions and store them in a database.
· The system must automate the link between position descriptions, evaluation statements, job analysis, and vacancy announcements.
· The system should maintain a searchable library of position descriptions and supporting/related documentation (e.g., Evaluation Statements, Statements of Difference, etc.).

· Reports need to be generated from the position database.
· The system should comply with governing Federal rules and regulations and have the ability to evolve with changes to such.
· The system must maintain security protection to ensure that only authorized personnel may see classifications and other sensitive information.

· The system must support the use of digital signatures to certify approvals and data changes.

· The system will meet all regulatory and legal requirements.
· The system should use processes tested and proven in an existing Federal Agency environment and be available currently.

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 Position Description Management system for NASA.  As a result, alternatives were identified that would:

· Meet NASA’s requirements for Position Description 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 IFMP Program and address the drawbacks of the current system and business processes.

Seven potential alternatives (in addition to the Status Quo) were identified, as depicted 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, which currently comprise the Position Description Management function.  This alternative includes the costs of the manual process (government FTEs, supplies, contractor support etc.)  This alternative represents the "do nothing approach," i.e.  this is the cost if NASA takes no action to improve this functional area.

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

2
COTS
Extended CORE HR Suite Solution
Acquiring and implementing a COTS software suite to automate Position Description Management functions.  The vendor would be the same vendor that supplies the CORE HR solution, and the Position Description 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 Position Description Management system to another government Agency.  NASA staff continue to classify unique positions, consult on PD development, and support work force planning.

4
Hybrid
COTS Subscription Service
Accessing and using a COTS Position Description Management system, and a commercial source maintaining the application and the required information technology support at the commercial site.

5
Upgrade Legacy System
Upgrade Legacy System
Maintaining the current Position Description Management system and performing upgrades by expanding the number of HR FTEs along with minor automation of processes.  Current staff levels would be significantly increased to permit staff to perform a number of functions more directly with supervisors, facilitate communications, and significantly reduce the cycle time for evaluating classifications.

6
Build
Build
Building an automated Position Description Management system.

7
Outsource
Outsource
Outsourcing functional services, technical services, or both to private industry.

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

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: Narrowing the Alternatives
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4.2.1 Non-Viable Alternative

Five 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
Best of Breed
Recently the sole vendor providing a fully functional Federal solution ceased selling or licensing its software.  Currently there is no best of breed COTS solution that the software is licensed and locally resident on the client’s server.

COTS
Extended CORE HR Suite Solution
The vendors for Core HR Suite solutions do not currently provide a complete solution for Federal Position Description Management.  Several vendors are in the process of developing a solution.  Several vendors will interface with the subscription service vendor.

Cross Service
Cross Service
No Agency currently offers cross servicing for Position Description Management.  While one or two Agencies are investigating the feasibility of 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 as NASA’s previous endeavors with the IFMP suggest.  

Outsource
Outsource
No viable outsourcing vendor was identified.

4.2.2 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 Legacy System
Upgrade Legacy System
This alternative meets many of the requirements to improve the process.  It would include increasing current staffing levels and some new processes and tools to automate and standardize certain existing practices and information.  It would minimally meet the requirements.

Hybrid
COTS Subscription Service
This alternative provides a tool for NASA users to use over the internet to access classification and position description analysis and development tools.  It meets all 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.

5.1 Global Cost Assumptions

· Government Wage Rate: The average salary for NASA Civil Service with benefits is $101,368 per year.
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Contractor wage rate: The following wage rates should be used for contractors.  
· 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 10 years and begins with the start date of the system as specified by IFMP.  

· Phases:  For this Module, the following phase durations were applied based on discussions with NASA personnel directly involved with planning the implementation of this Module.
Exhibit 14:  Development and Implementation Phases
Phase
Upgrade Legacy
COTS

Phase 1

Acquisition
3 months
2 months

Phase 2

Agency Design
0 months
2 months

Phase 3

Pilot
0 months
2 months

Phase 4

Implementation at Remaining Centers
0 months
3 months

Total Length

3 months
9 months

· Operations and Sustaining Support: The technical operating and sustaining support costs including hardware and software support, recurring licensing fees will be borne by the Program Office for two years following implementation.  After this 2-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 known as “the do nothing approach.”  This alternative includes maintaining the manual process that currently supports meeting the requirements for Position Description 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 SESAAS 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 15 below presents the total 10-year life cycle costs for the Status Quo alternative.  The total 10-year Present Value cost is $27,239,000.

Exhibit 15:  Status Quo Present Value Life Cycle Costs ($000s)

(Discount Rate 4.0%)
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Position classification 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 2000) to operate and sustain the current process is $3,358,304.

5.2.1.1 Business Operations Support (WBS 2.1.5.8.5): 

Total Present Value Costs:  $27,239,000

The costs for personnel to perform the Position Classification function were gathered from a 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 position classification 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 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 16 depicts the estimates of current staffing for Position Classification.  Each Center has estimated the amount of time HR staff spends on Position Classification.  These numbers are aggregated and presented as a 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:

· FTEs are based on 1998 actuals and other available information

· FTE allocations were reported for various processes at each Center.  The “Staff the Workforce” process was used for Position Classification
· FTE allocations were not specific to Civil Servant or Consultant categories.  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 16: Estimate of Current Staffing

Constant Year Dollars (Base Year FY 2000)
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5.3 Upgrade Legacy Alternative

This alternative reflects maintaining the current Position Description Management system and performing upgrades by expanding the number of HR FTEs.  Current staff levels would be significantly increased to permit staff to perform a number of functions more directly with supervisors, facilitate communications, and significantly reduce the cycle time for evaluating classifications.
Exhibit 17 presents the total 10-year life cycle costs for the Upgrade Legacy alternative.  The total Present Value cost is $51,144,000.
  In this alternative, it is projected that the additional staff could be reassigned or hired within three months to meet the increased staffing needs planned.

Exhibit 17: Upgrade Legacy 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.  For this alternative, no costs are attributed to the IFM Program Office related to the reassignment or hiring of additional staff for Position Description Management funds.  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 Position Description 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.  This includes developing and constructing interfaces, designing and programming the centralized data warehouse, and purchasing and configuring system hardware located at the NACC. Since the Upgrade alternative represents an increase in staff, and no implementation of an automated system, there are no integration costs for this alternative.
5.3.3 Position Description Management Project ( WBS 1.3)

The Position Description 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)

As the Upgrade Legacy alternative is an expansion of the Status Quo, there are no system costs.  The personnel costs from this alternative are captured as part of Enterprise Implementation.  The total present value costs are $51,144,000.

5.3.4 Position Description 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 Legacy 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 for completion of 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 Position Description Module Project Costs:  $51,144,000 *

* 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:  $51,144,000

The Operations and Sustaining Support costs include the cost of parallel operations for FY 2001 and O&S costs associated with the new system beginning in FY 2001.  Parallel operations are planned for the first quarter of FY 2001, 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, 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.  In addition to those assumptions, the following assumptions were used to determine the staff levels and costs of this alternative:

· 1994 staff levels would be adequate to achieve current position classification requirements

· 1994 support contractor FTE level is assumed to be 75 percent of the 1998 level

· The estimates regarding the proportion of time spent on the task would remain the same with additional staffing levels.

Exhibit 18 depicts the estimate by Center of the number of staff and proportion of time spent on Resume Management.

Exhibit 18:  Estimates of Staffing Required to Upgrade the Legacy System
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Exhibit 19 presents the constant year and present value costs for the first two years of operations under the Upgrade Legacy alternative.  For this alternative, Fiscal Years 2003 through 2010 are assumed to have a similar cost to FY 2002.  The difference in costs in FY 2001 and FY 2002 is due to the time it takes to ramp up to full staffing under this alternative.

Exhibit 19:  FY 2001 and FY 2002 Business Operations Costs for Upgrade Legacy Alternative ($000s)
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5.4 Subscription Service COTS

This alternative includes the costs to acquire and implement a COTS package to automate the Position Description Management process.  This system is designed to replace the manual-based Status Quo with a web-based product provided through an application service provider arrangement.  Exhibit 20 illustrates the top level schedule for this alternative.

Exhibit 20: Subscription Service COTS Project Schedule
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Exhibit 21 presents the total 10-year life cycle costs for the Subscription Based COTS alternative.  The total present value cost is $27,565,000.

Exhibit 21: Subscription Based COTS Alternative Present Value Life Cycle Costs ($000s)

(Discount Rate 4.0%)
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Cost Details- 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 $4,613,000.
Total Program Implementation Costs:  $4,613,000*

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

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 Position Description Management Module are included in the BCA under WBS 1.3.1.

Total Program Management Project 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 integration of all 13 Modules.  This includes the cost of hardware upgrades in the out-years.  The Sustaining Support Costs incurred by the Program Office are the costs to operate and maintain the system following implementation for 24 months.  After this period, these costs are transferred to the Enterprises.  The implementation is estimated to be completed by July 2001.  Operating and Sustaining Support costs will be incurred beginning in FY 2001.  The Program will cover these costs from the fourth quarter of FY 2001 through FY 2003.

Total Integration Project Costs:  $2,153,000 *

* 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 not Infrastructure Costs for Position Description Management.

5.4.2.2   Module Implementation  (WBS 1.2.2)

Total Present Value Costs:  $ 0

There are not Module Implementation costs specific to this module.  No hardware upgrades are expected to support this module.

5.4.2.3
Operations and Sustaining Support (WBS 1.2.3)

Total Present Value Costs: $2,153,000

· Program-wide Support (WBS 1.2.3.1)
There are no Program-wide Operations and Sustaining Support costs for this alternative.

· Module Support (WBS 1.2.3.2)
The costs under Module Support include costs for User Interface Support, Application Functional Support and Infrastructure Support.   The User Interface Support is for the maintenance of a web site for accessing the position description management system.  This support will begin first full year of operations (FY 2002).  Application Functional Support costs are for the staff that supports the end users.  This includes the help desk and security activities (updating user profiles, passwords, etc).  The User Interface Support and Application Functional support is expected to extend for two years following the full Rollout of the system.  Since the system is rolled out at the end of three quarters, part of the costs for these activities are allocated for FY 2001 through FY 2003.  

The web site maintenance is expected to be a minor function with minimal updating.  Therefore less than one month full-time was estimated to be necessary for a civil servant and contractor to maintain the site during the course of a year.  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 would be required to spend about 15 percent of his/her time on these issues.  This figure is partially based on the fact that the software vendor will respond directly to questions regarding issues with the software and is responsible for maintaining security in the ASP environment.  In addition one national system expert is estimated to devote nearly full-time to support across the ten Centers.

Exhibit 22:  Program Costs for Help Desk Support ($000s)
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Infrastructure Support includes the recurring license fees.  For this Module, software license fees and an annual fee for ASP service are included under Infrastructure Support.  These costs are incurred at the beginning of each year.  The fees begin with the initial design and Pilot and continue service in the out-years.  It is projected that the Program Office will pay for these fees for the Pilot and for the first year that includes design and Pilot, as well as the following two years after implementation.  Exhibit 23 presents the constant year cost for these fees.  Beginning in FY 04, these fees are transferred to the Enterprises.
Exhibit 23: Annual Recurring Fees in FY 2000 Constant Dollars

COTS Vendor
Annual Cost

Annual Software License Fee
$455,000


Annual ASP Fee
$115,000


Total
$570,000

5.4.3 Position Description Module Project (WBS 1.3)

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

Total Position Description Module Costs:  $2,460,000 *

* 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:  $688,000

These are the costs incurred by the Program Office to support the acquisition through implementation of the Position Description Management Program.  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 Rollout are included in the Rollout portion of the WBS.

· Acquisition & Contracts (WBS 1.3.1.2)
This section provides contract and strategy expertise for the acquisition.  This also includes the costs associated with monitoring the performance of the contract during its implementation.

· 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.  

· 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 Pilot stage.  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.

The Project Planning and Management support will continue for six months, through the duration of the acquisition, design and pilot stage.  During this period, a team of approximately 11 civil servant employees working part-time and five full-time contractors will perform these functions.  The contractor support is expected to be partially from the program management and implementation contractors.  Exhibit 24 presents the annualized labor costs for the six months of project management.

Exhibit 24: Project Management Labor Costs ($000s)
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Planning and Control

101,368

$  

 

1.25

205,270

$  

 

1.25

2.50

        

 

Acquisition and Contracts

101,368

$  

 

1.00

104,000

$  

 

0.00

1.00

        

 

Quality Management

101,368

$  

 

0.25

205,270

$  

 

0.25
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Change Management
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$  
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1.00

1.50
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3.00

        

 

2.50

         

 

5.50

        

 

Total Constant Year Cost ($000s)
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$             
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Discount Factor
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Total PV Costs
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5.4.3.2 Agency Design (WBS 1.3.2)

Total Present Value Costs:  $499,000

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.

The Agency Design Phase consists of the following:

· Design Agency Software Solution (WBS 1.3.2.1)
There are a number of position descriptions used across all Centers that are specific to NASA.  These positions are known as Advanced Science and Technology positions.  No product currently exists with these standard descriptions.  Partially relying on vendor quotes, the cost of including these positions as part of the standard NASA solution was derived.  This cost was estimated by the vendor as an initial startup fee of $115,000 (constant year).
  In addition, to ensure consistency with Agency needs additional support is anticipated from an implementation contractor.

· Develop Agency Interfaces (WBS 1.3.2.2)
No costs are anticipated related to development of Agency Interfaces.

· Develop Agency Reports (WBS 1.3.2.3)
These costs involve the development of standard reports from the Position Description 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)
No extension or bolt-on costs are associated with the COTS alternative.

· Perform Unit Testing (WBS 1.3.2.7)
The costs in this section are related to testing the agency design and customization of the system.

· Other Support (WBS 1.3.2.8)
These are the costs associated with development of a detailed technical architecture.

· Travel (WBS 1.3.2.9)
These are the costs estimated for travel of civil servants from the other centers to participate in the agency design.  This is estimated to be 15 civil servants traveling to the site twice for a three-day trip each time.  The present value of civil servant travel is $36,000.

Exhibit 25 depicts the estimated labor costs above the costs for the vendor for software design support.

Exhibit 25: Agency Design Labor Costs ($000s)
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Design Software Solution

101,368

$  

 

1.13

335,920

$  

 

0.33

1.46

        

 

Agency Reports

101,368

$  

 

0.17

104,000

$  

 

0.08

0.25

        

 

Develop Security and Controls

101,368

$  

 

0.08

335,920

$  

 

0.08

0.17

        

 

Perform Unit Testing

101,368

$  

 

0.25

335,920

$  

 

0.08

0.33

        

 

Other Support

101,368

$  

 

0.08

205,270

$  

 

0.08

0.17

        

 

Total FTEs

1.71

        

 

0.67

         

 

2.38

        

 

Total Constant Year Cost ($000s)
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$             

 

367
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Discount Factor
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0.9615

0.9615

Total PV Costs

167
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$            
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Contractor


5.4.3.3 Other Pilot Center Implementation (WBS 1.3.3)

Total Present Value Costs:  $273,000
The Pilot Center Implementation costs are the costs to implement the Position Description 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 Agency Design.  

These costs consist of the following activities:

· Design Pilot Center Software Solution (WBS 1.3.3.1)
No additional software purchases are needed to support the Pilot.  

· Develop Pilot Center Interfaces (WBS 1.3.3.2)
No pilot center costs are anticipated for this category.

· Develop Pilot Center Reports (WBS 1.3.3.3)
The IFM Program will use standard agency reports, and no additional costs are anticipated.

· Pilot Center Security and Controls (WBS 1.3.3.4)
The costs in this section provide for the creation of security tables and profiles for the pilot site personnel.
· 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 several weeks evaluating the system, understanding how it may be installed at their Centers, as well as testing the system.

· Pilot Center Cut Over (WBS 1.3.3.6)
During the initial few weeks of implementation, a small team of civil servants and contractors will be ensuring that the system is working as intended and responding to any issues.

· Post Cut Over Activities (WBS 1.3.3.7)
Two government employees are estimated to spend a few weeks examining the results of the system implementation and providing a lessons learned report.

· Travel (WBS 1.3.3.8)
Travel costs for government employees to observe the Pilot and participate in the testing of the system are included in this section.  Travel was estimated for 20 visiting civil servants for two five-day trips.  This cost was estimated to be a present value of $77,000.

Exhibit 26 summarizes these labor costs.

Exhibit 26: Pilot Center Implementation Labor Costs ($000s)
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Pilot Center Security and Controls

101,368

$  

 

0.13

205,270

$  

 

0.04

0.17

        

 

System and Integration Testing

101,368
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1.08

335,920
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1.21

        

 

Pilot Center Cut Over
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Pilot Post Cut Over
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5.4.3.4 Pilot Center Training (WBS 1.3.4)

Total Present Value Costs:  $58,000

The Pilot Center Training Costs are the costs associated with the training of 30 people at the Pilot site.  This also captures the costs to develop training for Agency-wide rollout.

The Pilot Center Training phase consists of the following activities:

· Develop Agency-wide Training and Procedures  (WBS 1.3.4.1)
These costs support development of training materials by a small team of civil servant and contractor personnel.  

· Deliver Pilot Center Training and Procedures (WBS 1.3.4.2)
This activity includes both conducting the training and participating in the training.  In this area, it was estimated that multiple classes of ten civil servants each would participate in the training.  A contractor would conduct the training.  Each training class is expected to last about four hours.

· Vendor Prepared Training (WBS 1.3.4.3)
The vendor does offer training.  There are several options for training, including onsite training and “Train the Trainer” courses in Washington State.  The vendor typically does include some introductory training at a site after initial software purchase.  Costs for this training method were not included because it was indicated that NASA would use the standard introductory training and then develop standard training for new users.

Exhibit 27 presents the labor costs based on the above assumptions for training.

Exhibit 27: Other Pilot Center Implementation Labor Costs ($000s)
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Pilot Center Training
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Develop Training

101,368

$     

 

0.13

104,000

$     

 

0.17

0.29

        

 

Deliver and Participate in Training

101,368

$     

 

0.25

205,270
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0.03

0.28
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0.38
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5.4.3.5 Pilot Center Data Conversion (WBS 1.3.5)

Total Present Value Costs:  $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:  $421,000

The Rollout costs incurred by the Program Office are the costs to support the Agency-wide rollout at the nine remaining Centers.  These costs include the cost for a Rollout Support team and associated travel.  The Rollout Support Team includes civil servants and the implementation and project management contractors.

· Center Rollout Support (WBS 1.3.6.1)
These costs involve supporting the technical, project management, and most training aspects related to the Rollout.  The Rollout Support team will ensure that the necessary standard procedures and processes are applied and will communicate issues and concerns to the 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.  This support team is estimated to include six civil servants working full-time during the three months of implementation.  These civil servants primarily will be involved with contract management, program management, and process re-engineering.  Five contractors will also support them.  The members of the contractor team will conduct activities such as overall project coordination, support for change management, reporting and performance measuring, contracts support.  The contractor will also provide training support at each of the Centers.

· Travel (WBS 1.3.6.2)
Two short trips are planned for members of the Rollout Support team to each of Centers.  One trip is for contractor support to provide training.  The other trip is planned for two civil servants to assist with coordinating the change management process and consistency with Agency design goals.  The travel costs are estimated with a net present value of $19,000 for civil servant travel and $10,000 for contractor travel in FY 2001.

Exhibit 28 presents a summary of the estimated costs for the Rollout team for the 3-month period of the Rollout.

Exhibit 28:  Center Rollout Labor Costs ($000s)
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Center Roll-Out Support

Salary

FY 01

Salary

FY 01

FY 01

101,368

$     

 

1.50

205,270

$     

 

1.25

2.75
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1.50

        

 

1.25
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5.4.3.7 Technical Refreshment (WBS 1.3.7)

Total Present Value Costs:  $520,000

Technical Refreshment costs are for 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 in addition to the upgrades accomplished through yearly licensing and maintenance agreements.  This cost was estimated as 40 percent of the initial contractor related implementation costs as directed by NASA.

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 cost is $22,952,000.

5.4.4 Position Description 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 Core Finance Module Project Costs:  $22,952,000 *

* 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:  $739,000

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 three-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 five civil servants and four contractors during the implementation period at each Center.  The implementation at each Center is expected to last approximately one month.

These costs are divided into the following four 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)
These are for costs to oversee contractual issues related to the implementation at the Centers.  As the Pilot Center is coordinating contractual issues, no costs were allocated to this area.  

· Change Management (WBS 2.1.1.3)
These include the costs incurred by the Enterprise to design and implement changes to their processes at the remaining nine Centers.

Exhibit 29 presents the estimated costs associated with the other nine Centers during the 
three-month implementation.  

Exhibit 29: Center Rollout Project Management Labor ($000s)
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Planning and Control

101,368

$  

 

2.25

104,000

$  

 

2.25

4.50

        

 

Change Management

101,368

$  

 

1.50

205,270
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0.75

2.25
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3.75
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6.75

        

 

Total Constant Year Cost ($000s)
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$            

 

Discount Factor

0.9615
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5.4.4.2 Other Center Implementation (WBS 2.1.2)

Total Present Value Costs:  $377,000

The Other Center Implementation costs are the costs to implement the Position Description Management system at each of the nine Centers.  This includes the costs to develop security access profiles at each of the Centers, support the transition from the manual to the automated system, and to test and modify the system based on the lessons learned from the Pilot.  Overall these costs are expected to be low, as reflected in the short implementation of one month and that more extensive system design and implementation were conducted during the Pilot phase.  

· Design Center Software Solutions (WBS 2.1.2.1)
There are no costs associated with this section.  No additional software will be needed to perform the software’s immediate intended functions.  

· Develop Center Interfaces (WBS 2.1.2.2)
As a web-accessed ASP solution is developed and the Pilot is completed successfully, there should be no need for Center-specific interfaces.

· Develop Center Reports (WBS 2.1.2.3)
One of the goals of this Module is to standardize processes and activities.  Therefore, there are no costs associated with development of Center-specific reports.

· 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 and communicated, and that proper action is taken in response to the test’s findings.  To perform the Center testing, it is estimated that the equivalent of three civil servants will work full-time for two weeks during the one-month implementation at each Center.  There will also be some contractor assistance.

· Center Cut Over (WBS 2.1.2.6)
Some support from contractors is expected to assist with cut over at each of the Centers.

· Post Cut Over Activities (WBS 2.1.2.7)
Each Center can be expected to provide a summary report of the results and challenges associated with their implementation efforts.  This civil servant time is estimated here.

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

Exhibit 30 presents the costs estimated for the Enterprises for implementation at the nine Centers.

Exhibit 30: Other Center Implementation Labor ($000s)
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Center Security

101,368

$  

 

0.75

205,270

$  

 

0.19

0.94

        

 

Perform Center Testing

101,368

$  

 

1.13

335,920
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0.23

1.35

        

 

Center Cutover

101,368
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335,920
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Post Cutover Activities

101,368
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0.38
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0.38
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2.25

        

 

0.56
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Discount Factor
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5.4.4.3 Center Data Conversion (WBS 2.1.3)

Total Present Value Costs:  $0

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

5.4.4.4 Center Training Delivery (WBS 2.1.4)

Total Present Value Costs:  $192,000

For this element, it was projected that each Center would provide one day of training for up to 20 civil servants.  A contractor using the materials developed during the Pilot phase would deliver this training.

Exhibit 31 presents the estimated training costs across the remaining nine Centers.

Exhibit 31:  Center Training Labor Costs ($000s)
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Deliver Training

101,368
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0.00

205,270
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0.08

0.08

        

 

Participate in Training

101,368
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5.4.4.5 Operations and Sustaining Support (WBS 2.1.5)

Total Present Value Costs:  $21,644,000

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, and recurring software licensing fees.  The IFM Program will pay for the costs the web site maintenance and help desk for 24 months following full implementation.  This means that the Enterprises are partially responsible for these costs in FY 2003 and fully responsible in FY 2004 and beyond.  Recurring training costs are borne strictly by the Enterprises and costs begin in 
FY 2002.  The software license fees and maintenance fees are paid for by the Enterprises commencing in FY 2004.  

· Business Process Support (WBS 2.1.5.1)
These costs are to support the day-to-day functional and business operations activities for the Position Description Management function.  This cost begins after full implementation of the system in the tenth month of FY 2001.  

· User Interface Support (WBS 2.1.5.2)
This is the cost to maintain a web site for the position description management system.  These costs are borne by the Enterprises 24 months following system implementation.

· Application Functional Support (WBS 2.1.5.3)
This area includes costs for help desk support, system security, and recurring training.  The help desk and security functions are estimated to consume about 15 percent of the time of a civil servant at each site.  In addition, a national technical expert will be available to assist all the Centers with more detailed questions.  This person is expected to spend most of their time on this task.  The help desk costs commence 24 months following implementation, which would be in the fourth quarter of FY 2003.  Recurring training will be offered at each Center each year.  This training would be for 20 civil servants for one day at each Center.  The trainer is assumed to be a contractor that travels to the Centers to provide training. 

· Infrastructure Support (WBS 2.1.5.4)
These costs are borne by the Enterprises to pay for annual software license fees and ASP fees.  These costs are paid for by the Enterprises beginning in FY 2004.

· Parallel Operations (WBS 2.1.5.5)
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 32 presents the business operations estimated costs.  The costs are estimated to remain the same in the period from FY 2002 through FY 2010.  This Exhibit shows the costs for the three months in FY 2001 following implementation, and the full cost starting with FY 2002.  The costs are presented in constant year FY 2000 cost and present value costs.

Exhibit 32:  Business Operations Costs ($000s)
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Exhibit 33 shows the costs for help desk support for the Centers.  This cost is partially paid for by the IFM Program in FY 2003 and then fully paid for by the Centers in FY 2004 through FY 2010.

Exhibit 33:  Enterprise Help Desk Costs ($000s)
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Exhibit 34 summarizes the cost of recurring training for the Enterprises.  Costs were also included for a contractor to travel to each of the Centers to give the training.  These travel costs were estimated to be $9,000 in FY 2002 PV dollars.
Exhibit 34:  Enterprise Recurring Training Costs ($000s)
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Exhibit 35 presents the costs of parallel operations during the implementation of the COTS alternative.

Exhibit 35:  Parallel Operations Costs ($000s)
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5.5 Cost Comparison

Exhibit 36 summarizes the costs associated with the Status Quo and the two alternatives.  The Exhibit also shows how the costs break out as investment and operations and sustaining costs.  The Subscription COTS alternative has the highest investment cost.  This is balanced by this alternative having the lowest operations and sustaining costs.  

Exhibit 36:  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 Position Description Management alternative.  These benefits represent savings from reduced operations and maintenance costs and cost avoidance from not having to hire additional Position Description Management functional personnel.

Qualitative benefits were identified as they relate to the NASA’s business drivers and Position Description Management functional drivers, identified in Section 3.  Specific examples of how each alternative supports these drivers are 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 Position Description Management alternative include system savings and cost avoidance.  For the Status Quo and the two alternatives, the present value of the benefits were calculated for a 10-year period.  In this analysis the present value of benefits from the Status Quo is zero, and it is negative for the Upgrade Legacy alternative.  The Subscription COTS alternative yielded an estimated benefit of more than $25,000,000.  The annual results of this analysis are presented in Exhibit 37.  

Exhibit 37:  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 classification 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 Position Description Management, it was estimated that the equivalent of 28 civil servant and five contractor employees are used across the ten NASA Centers.  In the Upgrade Legacy alternative additional civil servants are allocated to these functions to complete the necessary activities.  This results in a negative System Savings.  In the Subscription COTS alternative, a savings is attributed to the ability to complete the required activities with fewer equivalent staff.  The potential to reduce the FTEs was based on estimated savings in work processes from vendors and NASA personnel.  These estimates varied from 20 to 82 percent savings in the time to complete tasks related to position classification.  For the purposes of this analysis, these estimates were combined resulting in an overall 45 percent saving in specific tasks.  The results of this analysis are presented in Exhibit 38.  A review of this Exhibit also highlights how the value of the benefits varies over the years by fund source for the Subscription COTS alternative.  This is due to the reduced need for contractor support for business operations.  However, there becomes an increased need for contractor support in the future to support activities such as recurring training.  

Exhibit 38:  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 indicated that changes are required to provide the functionality needed by NASA for Position Description 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 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 Legacy alternative.  These staffing needs are estimated to be similar to 1994 staffing levels, 63 staff equivalents.  Therefore, the Upgrade Legacy alternative is estimated to use 63 staff equivalents.  Therefore no staffing costs are avoided in the future through this alternative.

In the Subscription 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 39 presents the cost avoided due to this difference in staffing levels.  This cost is presented in FY 2000 dollars and is discounted and depicted previously in Exhibit 37.  

Exhibit 39:  FTE Cost Avoidance in Base Year 2000 Dollars
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6.2 Qualitative Benefits

To estimate the potential benefits of each alternative, discussions were held with NASA staff who understand the Position Description Management process, the enhancements of COTS, 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 Position Description 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.the scoring justification is detailed in this section 

Exhibit 40, Exhibit 41and Exhibit 42 highlight the evaluation of the qualitative benefits for the Status Quo, Upgrade Legacy, 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 43.

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

Improve Development and Consistency of Classification Decisions

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 the IFMP exercise is to improve the quality and availability of information for management decision making.  In the case of the Position Description Management Module, the system should improve the development and consistency of classification decisions.  The Status Quo alternative will not facilitate this particular goal.  The current system is manual, paper-based, and labor intensive.  It is often difficult for HR staff to provide managers with timely and accurate information, and vice versa.  Upgrading the legacy system will speed up the classification process and reduce the cycle time.  However, deployment of additional FTEs will increase the probability of errors or inconsistencies that may not provide an overall increase in quality.  This solution only partially meets the requirements set by the functional driver.  The subscription service COTS solution can improve the development and consistency of classification decisions and significantly reduce the time supervisors spend on redeveloping position descriptions.  This alternative also improves the ability to generate the KSAs and impartial job classification decisions, a process that may be subjective and time consuming.  It also automates the ability to extract data for developing position descriptions for vacancy announcements.  All of these capabilities improve the integrity and value of classified positions, making the quality of similar tasks performed in the future more consistent and more simplistic.  This solution fully meets the requirements outlined by the functional driver.  

Provide Analysis of Organization Changes on Position and Grade Structure

NASA is not able to fully analyze organizational changes and the effects it has on positions and grade structure.  Currently, such activity can only be done through intermittent data collection of workforce skills and competencies.  This only provides information that is minimally sufficient in engaging in workforce planning.  This solution only partially meets the requirements of this functional driver.  The capability of this system can be improved slightly by deploying additional FTEs to conduct these activities.  The functionality of this type of manually-based system of data collection is limited.  The subscription-based COTS solution can easily support workforce evaluations.  In the event of an organizational restructuring, a COTS subscription package can determine the impact on the organization and personnel associated with such change and readily reclassify existing positions and align future descriptions with the updated organizational and grade structures.  This process can take months to complete with the current system and the output of most other HR processes will suffer as a result of such change.  The COTS alternative fully meets the requirement of providing analysis on organizational changes on position and grade structure.

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 Position Description 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 current legacy system can sustain demands.  However, an increase in workload may inundate the system and increase the cycle time for the Position Description Management process.  To put this in perspective, the current system minimally supports the NASA of today.  It cannot support the NASA of tomorrow.  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 satisfy future demands.  Through automation, COTS can significantly reduce the cycle time for classifying and re-classifying positions and improving the ability to align position descriptions with grade structure.  This reallocates resources such as time and FTEs to provide value-added services.

Support Increased Supervisory Span of Control

As a result of the reduction in the number of supervisors and HR staff since the National Performance Review and REGO, supervisors are forces to contend with an increase in their span of control.  The selected solution must be able to support this increased supervisory span of control.  This means that supervisors should have more access to information but less monitoring and less hands-on control over the Position Description Management process.  The legacy system does not support this functional driver.  Any organizational change places an increased burden on managers who must describe a greater number of new or changed positions.  Upgrading the legacy system will not resolve this problem either.  Due to the nature of the manual and paper-based process, managers are still forced to be engaged in the tedious process of developing and revising position descriptions.  This distracts them from focusing on their core functions.  COTS supports increased supervisory span of control through the reduction in processing time enabled by the electronic access to PD libraries, templates, and development tools.  This also reduces the number of revisions necessary for developing position descriptions and classifying positions.  This new-found efficiency allocates more time and resources for managers to focus on other tasks.  The COTS alternative fully meets the requirements set by the functional driver.

Strengthen HR Staff Service Capabilities

Strengthening the service capabilities of the HR staff is one of the first steps to achieve efficiency and operate effectively.  The current legacy system, however, is unable to achieve this functional driver.  Due to the highly manual, redundant, and time intensive nature of the Position Description Management process, it consumes a significant portion of the HR staff’s time.  This does not allow HR staff to develop additional skills and provide additional services.  By deploying additional FTEs, a constant availability of HR staff can provide any required or additional services.  This solution fully meets the requirement of the functional driver.  The COTS alternative fully meets the requirement of the functional driver by freeing up the scare resource time, allowing HR staff to develop additional capabilities and value-added services.  The COTS alternative provides consistency and continuity while reducing the staff learning curve.  It also provides staff with open-ended information resources through electronic references and online help agents.

Improve the Availability of Classification Information and Responsiveness of the System to Inquiries

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 Position Description Management, is that the solution must improve the availability of classification information and responsiveness of the system to inquiries.  Currently, classification information is available; however, access to such information is slow and unresponsive.  The cycle time may take weeks.  The current system operates at a minimally acceptable level and partially meets this functional driver.  Upgrading the current legacy system by adding additional FTEs will reduce the cycle time for responding to requests through a constant availability of staff.  This fully meets the requirement of the functional driver.  A COTS solution not only improves the availability of classification information and responsiveness of the system to inquiries, it can provide users such as managers self servicing tools that can significantly reduce the dependency of managers developing positions on the HR staff for related information.  The COTS alternative puts this information at the user’s fingertips and can search and recall data in seconds.  This significantly increases the quality, frequency, and manageability of data exchanges.  The Subscription COTS alternative fully meets the requirement of this functional driver.  

Reduce “Red Tape” for Supervisors

Currently, NASA is at a disadvantage in acquiring high caliber candidates in the competitive job market.  The legacy system is inefficient in identifying and supporting the hiring of candidates.  The solution that is chosen should eliminate this inefficiency and place NASA on even footing with other employers utilizing sophisticated recruiting software in the job market.  For the Position Description Management perspective, a key step is to eliminate the “red tape” for supervisors.  This means reducing the review and redevelopment time, and reducing the need to “reinvent the wheel.” Currently, managers developing position descriptions must go through a number of revisions modifications, and work with a position classifier before a vacancy announcement is generated and posted on an employment bulletin.  This process does not meet the requirement of the functional driver of reducing “red tape.”  Deploying additional FTEs will not alleviate the problem of “red tape,” but rather provide more direct and immediate support.  By working directly with supervisors, some of the “red tape” can be eliminated.  This partially meets the functional driver.  The COTS solution will reduce if not eliminate the “red tape” involved with the process.  It reduces the number of revisions required to generate a position through access to an electronic position description library, templates, and development tools.  In addition, the solution also automatically aligns the description with the grade structure, reducing the number of revisions the description goes through.  The COTS alternative fully meets the functional driver.  

Positions Filled and Employees Promoted More Quickly

An obvious need in attracting and retaining a world class workforce is to fill positions and promote employees expeditiously.  Qualified candidates are often lost to employers with speedier recruiting processes, and current employees may be enticed by other organizations.  The legacy system does not meet this functional driver.  Deploying additional FTEs can alleviate this problem by reducing the cycle time.  This solution fully meets the requirements of the functional driver.  COTS reduces the process time for generating positions and classifying positions, which leads to a quicker posting of vacancies and filling of positions.  Promotions can also be done with relative ease and consistency.  The electronic position description library and the ability to align these descriptions with the grade structure provide the employee with accurate information on the requirements for promotions and the review officer’s objective guidelines for promotion review.  The benefits of the Subscription COTS alternative fully meets the requirements of the functional driver.  

Exhibit 40:  Qualitative Benefits 

BD
Functional Driver
Status Quo

1. Provide timely, consistent, and reliable information for management decisions
a.  Improve development and consistency of classification decisions 
Does not meet (1)

Operating at Status Quo does not provide the tools necessary to improve current levels of customer satisfaction.

4. 
b.  Provide analysis of organizational changes on position and grade structure
Partially Meets (2)

Operating at Status Quo allows NASA to respond to organizational changes, but, not in a timely manner.

Average Score
1.5

3. Achieve efficiencies and operate effectively
a.  Continue services despite reduced HR staff
Partially Meets (2)

Operating at Status Quo continues to provide minimum acceptable levels of service.  However, the cycle time on requests would continue to lengthen.  

4. 
b.  Support increased supervisory span of control


Does not meet (1)

Operating at Status Quo does not allow NASA to provide quick and easy access to information and it places increased workload on managers who must describe a greater number of new or changed positions.


c.  Strengthen HR staff service capabilities
Does not meet (1)

Operating at Status Quo does not allow NASA to strengthen service capabilities due to the manual and highly redundant nature of the task that requires the complete resources of the existing staff.

Average Score
1.3

4. Exchange information with customers and stakeholders
a.  Improve the availability of classification information and responsiveness of the system to inquiries
Partially Meets (2)

Operating at Status Quo continues to limit the capability of HR staff to exchange information with customers.

Average Score
2

5. Attract and retain a world-class workforce
a. Reduce “red tape” for supervisors
Does not meet (1)

Operating at the Status Quo continues to use the same process that is plagued with “red tape.”

3. 
b. Positions filled and employees promoted more quickly
Does not meet (1)

Operating at the Status Quo does not fill positions or promote employees more quickly.

Average Score
1

Exhibit 41:  Qualitative Benefits 

BD
Functional Driver
Upgrade Legacy

1.  Provide timely, consistent, and reliable information for management decisions
a.  Improve development and consistency of classification decisions 
Partially Meets (2)

Operating with an upgrade to the legacy system by deploying additional FTEs will speed the classification process, but may lead to a greater probability of errors or inconsistency and not provide an overall increase in services.

5. 
b.  Provide analysis of organizational changes on position and grade structure
Partially Meets (2)
Operating with an upgrade to the legacy system by deploying additional FTEs will permit workforce analysis and revitalization by periodically collecting skills and competencies of the current work force.  

Average Score
2

3.  Achieve efficiencies and operate effectively
a.  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.  This alternative contradicts the premise of the business driver.



5. 
b.  Support increased supervisory span of control


Does not Meet (1)

Operating at an upgrade to the legacy system by adding additional FTEs does not allow NASA to provide quick and easy access to information and it places increased workload on managers who must describe a greater number of new or changed positions.


c.  Strengthen HR staff service capabilities
Fully Meets (3)

Operating with an upgrade to the legacy system by deploying additional FTEs allows NASA to strengthen service capabilities through a constant availability of human resource to provide required services.

 Average Score
1.7

BD
Functional Driver
Upgrade Legacy

4.  Exchange information with customers and stakeholders
a.  Improve the availability of classification information and responsiveness of the system to inquiries
Fully Meets (3)

Operating with an upgrade of the legacy system expands the capability of HR staff to exchange information with customers.  Increasing Exchange of Information through constant availability of staff to provide any required services and information.

Average Score
3

5.  Attract and retain a world-class workforce
c. Reduce “red tape” for supervisors
Partially Meets (2)

Operating with an upgrade to legacy system will reduce the amount of “red tape” involved with the process for supervisors through the constant availability of staff to accomplish any required task.  However, certain structural impediments will still exist in the process that cannot be overcome even with additional available human resources.

4. 
d. Positions filled and employees promoted more quickly
Fully Meets (3)

Operating with an upgrade to the legacy system by deploying additional FTEs will fill positions and promote employees more quickly.  Additional FTEs will reduce cycle time.

Average Score
2.5

Exhibit 42:  Qualitative Benefits 

BD
Functional Driver
Subscription Service

1.  Provide timely, consistent, and reliable information for management decisions
a.  Improve development and consistency of classification decisions 
Fully Meets (3)

Operating with a COTS package improves timeliness or service and reduces review time by:

· Reducing time supervisors spend on developing position descriptions

· Improving the ability to generate KSAs

· Improving perception of consistent and impartial job classification decisions.

6. 
b.  Provide analysis of organizational changes on position and grade structure
Fully Meets (3)

Operating with a COTS package enables the HR team to respond in a timely manner and effectively to organizational changes through:

· Reduced processing time for generating new position descriptions and the process time for classifying positions

· Increased ability of the organization to model different position structures

· Enabled ability to align PDs with grade structures.

Average Score
3

3.  Achieve efficiencies and operate effectively
a.  Continue services despite reduced HR staff
Fully Meets (3)

Operating with a COTS package provides the tools for the HR team to continue providing services within the reality of shrunken budgets and staffing by:

· Reducing processing time for designing, writing, and tailoring compliant position descriptions

· Significantly reducing cycle time to reclassify positions

· Increasing inter-Center access to information

· Improving ability to align PDs with grade structures.

6. 
b.  Support increased supervisory span of control


Fully Meets (3)

Operating with a COTS package provides HR with the capabilities to give supervisors more information and more control over the process by:

· Reducing process time through the electronic transmission of data

· Reducing processing time for generating position descriptions and classifying positions through electronic access to PD library, templates and development tools

· Reducing the number of revisions necessary for developing a Position Description and classifying a position.


c.  Strengthen HR staff service capabilities
Fully Meets (3)

Operating with a COTS package eliminates a number of repetitive and manual tasks, allowing HR staff to focus on more value-added service by:

· Reducing the staff learning curve

· Increasing the number of services HR staff can provide

· Obtaining electronic signatures 

· Accessing electronic references.

Average Score
3

4.  Exchange information with customers and stakeholders
a.  Improve the availability of classification information and responsiveness of the system to inquiries
Fully Meets (3)

Operating with a COTS package enhances information exchange with customers by:

· Increasing information exchanges with customers through automation and self service

· Easier transmission of data and increased frequency level

· Improving data management capability

· Quicker response time.

Average Score
3

5.  Attract and retain a world-class workforce
e. Reduce “red tape” for supervisors
Fully Meets (3)

Operating with a subscription COTS package significantly reduces the amount of red tape with the Position Description Management process by:

· Enabling the ability to align PDs with grade structures

· Reducing processing time for generating position descriptions and classifying positions through electronic access to PD library, templates and development tools

· Reducing the number of revisions necessary for developing a Position Description and classifying a position.



5. 
f. Positions filled and employees promoted more quickly
Fully Meets (3)
Operating with a COTS subscription service fills positions and promotes employees more quickly by:

· Reduced processing time for generating new position descriptions and the process time for classifying positions

· Increased ability of the organization to model different position structures

· Enabled ability to align PDs with grade structures.

Average Score
3

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 43.  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 43:  Benefits Score 
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The numerical score was mapped to a red, yellow, or green indicator 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

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 44.

Exhibit 44:  Performance Measure 

Business Drivers
Functional Drivers
Draft Performance Measures

Provide Timely, Consistent, and Reliable Information for Management Decisions
Improve Development and Consistency of Classification Decisions
1)
Availability of classification information




Provide Analysis of Organizational Changes on Position and Grade Structure
2)
Support for writing and developing PDs



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

Achieve Efficiencies and Operate Effectively
Continue Services despite reduced HR Staff
3)
Number of HR staff FTEs expended on position classification functions


Support Increased Supervisory Span of Control
4)
Length of time taken to develop PDs




Strengthen HR Staff Service Capabilities
5)
Support for writing and developing PDs



Exchange Information with Customers and Stakeholders
Improve the Availability of Classification Information and Responsiveness of the System to Inquiries
6)
Availability of classification information



Attract and Retain a World Class Workforce
Reduced "Red Tape" for Supervisors
7)
Length of time taken to develop PDs




Positions Filled and Employees Promoted more Quickly
8)
Delays to activities caused by the position classification process



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 Status Quo and the two viable alternatives under consideration.

There are various ways to categorize risks that affect IT investment projects, but for the purposes of this process, the following risk categories were selected: integration 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

Furthermore, at the end of this chapter, a cost risk section identifies the major cost drivers for each of the alternatives.  

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 scores are detailed in Exhibit 45.

Exhibit 45:  Integration Complexity Risk Justification 
Risk Factors
Alternative
Rating
Justification of  Ratings

Degree of Data Dependency
SQ
1
Position Description Management has a low need for data exchange with other systems.


Upgrade Legacy
1
Position Description Management has a low need for data exchange with other systems.


COTS subscription service
1
Position Description Management has a low need for data exchange with other systems.

Interface Complexity
SQ
1
The alternative is manual, and interfacing is done by “Cut-and-Paste” methods.


Upgrade Legacy
1
The alternative is manual, and interfacing would be done by “Cut-and-Paste” methods.


COTS subscription service
1
This alternative can interface with other systems; alternatively, “Cut-and-Paste” methods also work with this solution.

Technical Compatibility
SQ
3
This system, being completely manually, would not integrate easily with other systems.


Upgrade Legacy
3
This system, being primarily manual with some standalone documents, would not integrate easily with other systems.


COTS subscription service
1
This alternative provides solutions that are designed to integrate with other systems and would provide the possibility of following the overall IFM architecture.

Average Rating
SQ
1.7
This represents a moderate risk level


Upgrade Legacy
1.7
This represents a moderate risk level


COTS subscription service
1.0
This represents a low risk level

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 scores are detailed in Exhibit 46.

Exhibit 46:  Market Risk Justification 
Risk Factors
Alternative
Rating
Justification of  Ratings

Existence in Similar Production Environment
SQ
1
The risk level for this alternative is low because this system is currently being used.


Upgrade Legacy
1
An upgrade to the legacy system would have a low risk because the system would not change dramatically from the current system.


COTS subscription service
2
The risk score on this alternative is average because there is no track record for the subscription-based service, but licensed versions of COTS products have been successfully implemented in similar organizations.

Maturity of Similar Products in the Industry
SQ
1
This alternative has a low risk level because the manual method is a mature and proven process.


Upgrade Legacy
1
This alternative has a low risk level because the manual method is a mature and proven process.


COTS subscription service
2
This alternative has an average risk because the software is implemented in a Web-hosted environment, which is still maturing.

Competition in Market Environment
SQ
2
The level of risk for this factor is average because there is limited availability of HR expertise in the job market with Federal job classification experience.


Upgrade Legacy
2
The level of risk for this factor is average because there is limited availability of HR expertise in the job market with Federal job classification experience.  There is additional risk due to the slowness with which NASA currently fills a position.


COTS subscription service
3
This alternative is considered high risk because there is a lack of competition among vendors.

Average Rating
SQ
1.3
This represents a low level of risk


Upgrade Legacy
1.3
This represents a low level of risk


COTS subscription service
2.3
This represents a moderate level of 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 scores are detailed in Exhibit 47.

Exhibit 47:  Technical Risk Justification 

Risk Factors
Alternative
Rating
Justification of  Ratings

Flexibility in Architecture
SQ
3
The risk level for this alternative is high.  It cannot accommodate high workloads, such as reorganizations.  The staff number does not change with increases in demand.  The system cannot adapt to abrupt changes in volume and can only accommodate steady streams.  Any increases in workload will introduce delays or cause other work to suffer delays.


Upgrade Legacy
2
Upgrading the legacy system can improve the flexibility of the Status Quo system.  Therefore, this option presents an average level of risk.  


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

Standards-Based Open Technology (Software/ Hardware)
SQ
2
The level of risk for this factor is average because it is not standards-based.


Upgrade Legacy
2
The risk level for this alternative is moderate because even though the addition of personnel would allow for some improvements in the process, the system would not comply with any accepted system standards.


COTS subscription service
2
This alternative has an average risk because it is dependent upon the contract agreement between NASA and the vendor with regards to the cost and timeframe for adding features.  There can potentially be a software compatibility issue between the COTS solution, which is an Extranet (Web) based application that requires a compatible browser, and NASA’s current software standard.  However, the likelihood of this scenario is low considering the generic or mainstream browser requirement of the solution.  

Risk Factors
Alternative
Rating
Justification of  Ratings

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


Upgrade Legacy
3
The risk for this alternative is high.  The current system does not align with the current industry direction of doing more with fewer resources through automation.  


COTS subscription service
1
The alternative has a low risk score because the vendors are responsible for the upkeep and upgrade of the software.  This system also uses a state-of-the-art Extranet interface.

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


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


COTS subscription service
1
This alternative has a low risk.  The skill set required to operate the software is not significant.

Support Current and Possible Future Requirements
SQ:
2
The risk level is average for this alternative.  The current system accommodates the current NASA requirements; however, peak periods of demand (i.e., a large reorganization) or applicable regulatory changes could overwhelm the current system.


Upgrade Legacy
2
Although the risk of an increase in personnel would be less than that posed by the maintenance of the Status Quo, there would still be a moderate risk because the additional personnel may be unable to respond to future requirements.


COTS subscription service
1
The risk is low for this alternative because the software is a federalized product, flexible, and able to accommodate future demands of the Agency.

Average Rating
SQ:
2.4
This represents a high risk level


Upgrade Legacy
2.2
This represents a moderate risk level


COTS subscription service
1.2
This represents a low risk level

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 scores are detailed in Exhibit 48.  

Exhibit 48:  Implementation Risk Justification 

Risk Factors
Alternative
Rating
Justification of  Ratings

Implementation Support (Personnel)
SQ:
1
The risk level of this alternative is low.  There is no implementation support required for this option.


Upgrade Legacy
2
The risk in adding additional personnel to the Position Description Management process is that it would increase the staffing burden on HR personnel who are already struggling to fill other open positions.


COTS subscription service
1
The risk is low for this alternative because the contractor is responsible for providing the staff needed.

Project Time Frame (Schedule)
SQ:
1
The risk level of this alternative is low.  There will be no additional time required.  


Upgrade Legacy
2
The risk level is average.  Implementation may get delayed due to lengthy hiring process and delays in developing supporting automation products.


COTS subscription service
2
The risk is average because the schedule relies on performance by an external vendor.

Project Transition


SQ:
1
The risk for this alternative is low.  There is no transition.


Upgrade Legacy
1
The risk level from any scheduled implementation of this alternative would be low since any increases in personnel levels above the Status Quo would essentially be a slower transition between the Status Quo and an actual full upgrade of the legacy systems.


COTS subscription service
1
This risk is low for this alternative because NASA currently does not have any sort of automated system for Position Description Management.  The limited amount of existing electronic data can be preserved.

Process Change Management
SQ:
1
The risk level of this alternative is low because there are no changes to the current process.


Upgrade Legacy
2
The risk level of this alternative is greater than for the Status Quo because adding personnel may require training, supervisory, and support changes that might increase risk.


COTS subscription service
1
This alternative has a low risk score because NASA management and staff are eager for the implementation of an automated system.

Average Rating
SQ:
1.0
This represents a low risk level


Upgrade Legacy
1.8
This represents a moderate risk level


COTS subscription service
1.3
This represents a low risk level

7.1.5 Risk Comparison

Exhibit 49 provides a comparison of the risk scores by category and alternative.  The overall risk for the Status Quo alternative received a weighted average score of 1.5.  The Upgrade Legacy alternative was rated as a weighted average of 1.8, and the score for the Subscription COTS solution received a weighted average score of 1.3.

Exhibit 49:  Risk Rating Summary
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The numerical score was mapped to a red, yellow, or green indicator 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

7.1.6 Cost Risk

Several key assumptions have been identified that drive the cost estimates for each of the viable alternatives.  These cost drivers are presented in Exhibit 50.

Exhibit 50:  Cost Drivers

Cost Driver
Impact on Cost Estimates

Number of Master Records


For the COTS alternatives, the number of master records drives the software license, data conversion, and vendor software maintenance fees.  This is usually a consideration in most cases with COTS solutions; however, this product which the vendor provides establishes a fixed price for the subscription service, eliminating this particular cost consideration.



Number of Users

(33 FTEs)
For the COTS alternative, the size of the Agency drives a portion of the software license fees and the training costs.  The number of users may vary depending on the current personnel requirements.  These additional users are the managers and supervisors generating position descriptions.  This cost consideration is accounted for in the subscription price for the COTS solution.  The price of the subscription service is locked in for the duration of the contract.  This is usually a consideration for the purchase of a COTS solution, but not for this particular scenario.  



Length of Agency Design Phase

(COTS: two month)
For all of the alternatives, the length of the design phase impacts the system development costs.  The length of this phase is dependent upon a variety of factors, including the amount of tailoring required to a COTS package, the amount of data conversion, the number and complexity of the interfaces, 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 spending 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 cost categories: 
1) investment and 2) operations, maintenance, and sustaining.  Exhibit 52 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 51:  Upgrade Financial Worksheet ($000s)
[image: image30.wmf]WBS 

Number

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

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.14

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Total Investment Costs

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.5

5,420

$

 

5,913

$

 

5,686

$

 

5,467

$

 

5,257

$

 

5,055

$

 

4,860

$

 

4,673

$

 

4,494

$

 

4,321

$

 

51,144

$

 

Total O&S Costs

5,420

$

 

5,913

$

 

5,686

$

 

5,467

$

 

5,257

$

 

5,055

$

 

4,860

$

 

4,673

$

 

4,494

$

 

4,321

$

 

51,144

$

 

Total COTS Costs

5,420

$

 

5,913

$

 

5,686

$

 

5,467

$

 

5,257

$

 

5,055

$

 

4,860

$

 

4,673

$

 

4,494

$

 

4,321

$

 

51,144

$

 

Investment Costs

Program Management (Program Costs)

1.1

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.1.4

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Total Investment Costs

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.5

5,025

$

 

5,567

$

 

5,353

$

 

5,147

$

 

4,949

$

 

4,759

$

 

4,576

$

 

4,400

$

 

4,230

$

 

4,068

$

 

48,073

$

 

Total O&S Costs

5,025

$

 

5,567

$

 

5,353

$

 

5,147

$

 

4,949

$

 

4,759

$

 

4,576

$

 

4,400

$

 

4,230

$

 

4,068

$

 

48,073

$

 

Investment Costs

Program Management (Program Costs)

1.1

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.1.4

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Total Investment Costs

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

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

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.14

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Total Investment Costs

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Enterprise Costs)

2.1.5

395

$   

 

346

$   

 

333

$   

 

320

$   

 

308

$   

 

296

$   

 

285

$   

 

274

$   

 

263

$   

 

253

$   

 

3,072

$  

 

Total O&S Costs

395

$   

 

346

$   

 

333

$   

 

320

$   

 

308

$   

 

296

$   

 

285

$   

 

274

$   

 

263

$   

 

253

$   

 

3,072

$  

 



Update

Fund Source 41

Fund Source 42

Fund Source 43

Total


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

Exhibit 52:  COTS Financial Worksheet ($000s)*

[image: image31.wmf]WBS 

Number

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

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

1,941

$

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

520

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

2,460

$   

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.14

1,308

$

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

1,308

$   

 

Total Investment Costs

3,248

$

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

520

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

3,768

$   

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

620

$   

 

819

$   

 

715

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

2,153

$   

 

Module Project (Enterprise Costs)

2.1.5

2,885

$

 

1,805

$

 

1,809

$

 

2,426

$

 

2,333

$

 

2,243

$

 

2,157

$

 

2,074

$

 

1,994

$

 

1,917

$

 

21,644

$ 

 

Total O&S Costs

3,504

$

 

2,624

$

 

2,523

$

 

2,426

$

 

2,333

$

 

2,243

$

 

2,157

$

 

2,074

$

 

1,994

$

 

1,917

$

 

23,797

$ 

 

Total COTS Costs

6,753

$

 

2,624

$

 

2,523

$

 

2,426

$

 

2,333

$

 

2,763

$

 

2,157

$

 

2,074

$

 

1,994

$

 

1,917

$

 

27,565

$ 

 

Investment Costs

Program Management (Program Costs)

1.1

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

776

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

776

$      

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.1.4

760

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

760

$      

 

Total Investment Costs

1,536

$

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

1,536

$   

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

71

$     

 

279

$   

 

201

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

551

$      

 

Module Project (Enterprise Costs)

2.1.5

2,510

$

 

1,781

$

 

1,780

$

 

1,904

$

 

1,831

$

 

1,760

$

 

1,693

$

 

1,628

$

 

1,565

$

 

1,505

$

 

17,956

$ 

 

Total O&S Costs

2,581

$

 

2,060

$

 

1,980

$

 

1,904

$

 

1,831

$

 

1,760

$

 

1,693

$

 

1,628

$

 

1,565

$

 

1,505

$

 

18,507

$ 

 

Investment Costs

Program Management (Program Costs)

1.1

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Integration Project (Program Costs)

1.2.1 + 1.2.2

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

132

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

132

$      

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.1.4

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Total Investment Costs

132

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

132

$      

 

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

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$          

 

Module Project (Program Costs)

1.3

1,033

$

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

520

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

1,553

$   

 

Module Project (Enterprise Costs)

2.1.1 . . . 2.14

548

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

548

$      

 

Total Investment Costs

1,580

$

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

520

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

2,100

$   

 

Operations and Sustaining Support

Integration Project (Program Costs)

1.2.3

548

$   

 

540

$   

 

514

$   

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

-

$        

 

1,602

$   

 

Module Project (Enterprise Costs)

2.1.5

375

$   

 

25

$     

 

29

$     

 

522

$   

 

502

$   

 

483

$   

 

464

$   

 

446

$   

 

429

$   

 

413

$   

 

3,688

$   

 

Total O&S Costs

923

$   

 

565

$   

 

543

$   

 

522

$   

 

502

$   

 

483

$   

 

464

$   

 

446

$   

 

429

$   

 

413

$   

 

5,290

$   

 



COTS

Fund Source 41

Fund Source 42

Fund Source 43

Total


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

Using the information in the worksheet displayed in Exhibit 52, the financial indicators can be calculated.  The results of the financial analysis are presented in Exhibit 53. Since the Legacy Upgrade does not involve an investment (it involves only the operations and sustaining support cost of hiring addition staff to support he 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 Legacy 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 COTS alternative presents a positive return on investment with a short payback period.

Exhibit 53:  Total 10-Year Life Cycle Financial Summary ($000s)*

[image: image32.wmf]Status Quo

Legacy Upgrade

COTS

Total Present Value Costs

27,239

$         

 

51,144

$              

 

27,565

$        

 

Total PV Investment Costs

-

$                    

 

-

$                               

 

3,768

$               

 

Total PV O&M Costs

27,239

$               

 

51,144

$                     

 

23,797

$              

 

Total Present Value Benefits

-

$              

 

(23,906)

$             

 

26,963

$        

 

Total PV System Savings

-

$                    

 

(23,906)

$                    

 

3,442

$          

 

Total PV Mission Savings

-

$                    

 

-

$                               

 

23,521

$        

 

Net Present Value

N/A

(23,906)

$             

 

23,195

$        

 

Benefit Cost Ratio

N/A

N/A

7.2

Return on Investment

N/A

N/A

616%

Payback Period (years)

N/A

N/A

1.81


*  All figures are presented in present value terms using a 4.0 percent 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 Subscription COTS package provides the highest driver satisfaction and is rated as green.  The Upgrade Legacy 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 Legacy 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 Subscription 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 54.

Exhibit 54:  Decision Analysis Chart ($000s)*

[image: image33.wmf]Status Quo

Legacy Upgrade

COTS

PV Cost - Investment

-

$                       

 

-

$                                 

 

3,768

$                   

 

PV Cost - O & M

27,239

$              

 

51,144

$                        

 

23,797

$                 

 

Total PV Costs

27,239

$        

 

51,144

$                

 

27,565

$          

 

PV Benefits - System Savings

-

$                       

 

(23,906)

$                       

 

3,442

$                   

 

PV Benefits - Cost Avoidance

-

$                       

 

-

$                                 

 

23,521

$                 

 

Total PV Benefits

-

$                  

 

(23,906)

$               

 

26,963

$          

 

Qualitative Benefits

Red

Yellow

Green

Risk

Green

Yellow

Green


*  All figures are presented in present value terms using a 4.0 percent 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

The Subscription COTS alternative is recommended because it is estimated to provide NASA with significant enhancement over the existing system at a lower 10-year life cycle cost.  The other alternative, Upgrade Legacy, also provides a certain level of driver satisfaction; however, the functionality of the system is significantly less.  In addition, its costs and risks are estimated to be greater than the Subscription COTS alternative.  In addition, as shown in Section 6, the largest quantitative benefits are projected from the Subscription COTS alternative.  This is due to significant efficiency improvements that allow some staff to be redirected towards other tasks.

In summary, the Position Description Management Module will support the IFMP mission by:

· Establishing standard business processes across NASA;

· Improving the effectiveness of the Position Description Management system;

· Providing accurate, reliable data to Agency and Enterprise management; and

· Providing current, accurate reports to both internal customers (e.g., management) and external customers (e.g., Congress).

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 2000 using a 2.1 percent inflation rate.

9.2.1 Status Quo

Exhibit 55 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 56 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 57 presents the base year 2000 estimated costs and how they relate to the present value estimates.  Exhibit 58 presents the base year 2000 estimated costs and how they relate to the budget estimates.

Exhibit 55: Status Quo Costs by WBS Element ($000s)

(Inflation Rate 2.1%)
[image: image34.wmf]FY 01

FY 02

FY 03

FY 04

FY 05

FY 06

FY 07

FY 08

FY 09

FY 10

Total

Total Current Year Costs with Reserves

531

$      

 

542

$     

 

553

$     

 

565

$     

 

577

$     

 

589

$     

 

601

$     

 

614

$     

 

627

$     

 

640

$     

 

5,840

$    

 

Total Current Year Costs w/o Reserves

1,062

$   

 

542

$     

 

553

$     

 

565

$     

 

577

$     

 

589

$     

 

601

$     

 

614

$     

 

627

$     

 

640

$     

 

6,371

$    

 

Total Investment - Integration Project Costs

531

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

531

$       

 

Total O&S + Integration Project Costs

531

$      

 

542

$     

 

553

$     

 

565

$     

 

577

$     

 

589

$     

 

601

$     

 

614

$     

 

627

$     

 

640

$     

 

5,840

$    

 

Total Reserves

-

$       

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$        

 

1.0

Program Implementation

-

$       

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$        

 

1.1

Program Management

-

$           

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$        

 

1.1.1 - 1.1.4

Program Management

-

$        

 

1.1.5

Reserves

-

$        

 

1.2

Integration Project

-

$           

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$        

 

1.2.1

Infrastructure Support

-

$        

 

1.2.2

Module Implementation

-

$        

 

1.2.3

Operations and Sustaining Support

-

$        

 

1.2.4

Reserves

-

$        

 

1.3

Position Description  Management Module Project

-

$           

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$          

 

-

$        

 

1.3.1

Project Management

-

$        

 

1.3.2

Agency Design

-

$        

 

1.3.3

Other Pilot Center Implementation

-

$        

 

1.3.4

Pilot Center Training

-

$        

 

1.3.5

Pilot Center Data Conversion

-

$        

 

1.3.6

Rollout

-

$        

 

1.3.7

Technical Refreshment

-

$        

 

1.3.8

Reserves

-

$        

 

2.0

Enterprise Implementation

531

$      

 

542

$     

 

553

$     

 

565

$     

 

577

$     

 

589

$     

 

601

$     

 

614

$     

 

627

$     

 

640

$     

 

5,840

$    

 

2.1

Position Description Management Module Project

531

$      

 

542

$     

 

553

$     

 

565

$     

 

577

$     

 

589

$     

 

601

$     

 

614

$     

 

627

$     

 

640

$     

 

5,840

$    

 

2.1.1

Project Management

-

$       

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$        

 

2.1.2

Other Center Rollout

-

$       

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$        

 

2.1.3

Center Data Conversion

-

$       

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$        

 

2.1.4

Center Training Delivery

-

$       

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$      

 

-

$        

 

2.1.5

Operations and Sustaining Support

531

$      

 

542

$     

 

553

$     

 

565

$     

 

577

$     

 

589

$     

 

601

$     

 

614

$     

 

627

$     

 

640

$     

 

5,840

$    

 


Exhibit 56:  Status Quo Costs By Fund Source including Reserve Amounts ($000s)

(Inflation Rate 2.1%)
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0%

FY 01

FY 02
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Exhibit 57:  Crosswalk between Constant Year and Present Value Costs($000s)
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Exhibit 58:  Crosswalk between Constant Year and Budget Value Costs ($000s)
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9.2.2 Recommended Alternative

Exhibit 59 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 60 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 61 presents the base year 2000 estimated costs and how they relate to the present value estimates.  Exhibit 62 presents the base year 2000 estimated costs and how they relate to the budget estimates.

Exhibit 59: Recommended Alternative Costs by WBS Element ($000s)

(Inflation Rate 2.1%)
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Exhibit 60: Recommended Alternative Costs By Fund Source including Reserve Amounts ($000s)

 (Inflation Rate 2.1%)
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Exhibit 61: Crosswalk between Constant Year and Present Value Costs($000s)
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Exhibit 62: Crosswalk between Constant Year and Budget Value Costs ($000s)
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� Since the Legacy Upgrade does not involve an investment (it involves only the operations and sustaining support cost of hiring addition staff to support he Position Description 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 Legacy 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.  





� Investment costs equal the System Development costs plus the System Implementation costs.


� The weightings included in this table vary from NASA guidance because the Position Description 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; therefore, the total length does not equal the sum of the phases.  


� For the detail costs associated with each of the elements in � REF _Ref494816201 \h ��Exhibit 17�, see Appendix A


� For the detail costs associated with each of the elements in � REF _Ref494824607 \h ��Exhibit 21� see Appendix B.


� The present value cost for the license fee in FY 01 is $438,000.


� The present value annual ASP fee is $111,000 in FY 01.


� The present value cost for FY 01 is $111,000.
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