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1.0 Introduction

The Resource Plan provides a framework for initial management decisions and a foundation for the additional cost analysis required to support project approval and management during Segment implementation.  It is not directly related to a Program Objective Memorandum (POM) or a budget submission, nor is it intended to substitute for cost related milestone documents necessary for program management during implementation.  It does, however, provide the basis from which this further analysis will begin.   The Resource Plan identifies project resource estimates required for the conversion of the “As Is” model to the “To Be” model during all phases of the project’s implementation.  It applies a “time-phased” approach.

As with any cost estimation at this level, cost uncertainty is inherent to the process.  It results from the potential for unplanned system changes, technical problems, performance deficiencies, and estimating errors.  Development of the Resource Plan involved a high-level resource projection, also considered to be an improved order of magnitude estimate.  Such estimates are accepted in both industry and government as deviating materially from the expected norm.  As the FMEA continues to mature, and the implementation of Segments begins, resource estimates will improve and develop into full engineering estimates with associated accuracy.

1.1 Purpose

The purpose of the Resource Plan is to provide two elements:  1) A framework and methodology with supporting cost element structure, and 2) a time-phased cost estimate of the potential resource requirements associated with the implementation of the "To Be" FMEA.  This version of the Resource Plan only provides the framework and methodology.  The time-phased cost estimate will be provided at a later date.  

The purpose of the framework and methodology is to allow for later FMMP, Domain, and program cost estimates to be built based upon the architecture, integrated with the transition segmentation and scheduling, and using government and industry accepted costing methods (including parametric and analogous cost methodologies.)

The time-phased resource estimate (to be provided at a later date) serves two purposes:  1) provide a high-level cost estimating model for validation and use, and 2) provide a high-level order-of-magnitude estimate of the potential resources to implement the "To Be" FMEA.

The key use of both elements is to provide information and guidance to Domain Owners and their Lead Agents in the development of more detailed cost estimates and associated cost related milestone documents necessary for program management during implementation.  This product will also contribute performance measures for the overall FMEA implementation.

1.2 Scope

The Resource Plan consists of the identification of project resource estimates required for the conversion of the “As Is” model to the “To Be” model during all phases of the project’s implementation.
1.3 Methodology

The Resource Plan employs three forms of cost methodology originating from industry and government.  They are:

· Parametric estimation, which uses a group of cost estimating relationships to estimate individual parts that sum to the whole.

· Analogous estimation, which uses a currently fielded solution similar in design and operation to the proposed solution.

· Combination parametric and analogous estimation, which employs a combination of parametric and analogous estimation methodologies.  

The algorithms (logic) for each methodology have been adapted to support the level at which the FMEA is currently defined.  As the FMEA continues to mature over time, information upon which the algorithms are based will continue to become more definitive and precise, and the level of detail provided in the Resource Plan will become more useful and relevant.

Each methodology follows a multi-step process for developing resource estimates.  First, FMEA requirements are bundled into related groups, known as Packages.  Each Package is then subdivided into Segments, defined as a release of processes, people, and technology capabilities to achieve the FMEA objective.  Second, each Segment is assigned to one of six Segment types that comprise the different ways that a capability can be implemented.  Finally, Cost Elements and associated costing methodologies are defined to capture the major cost drivers.  These Cost Elements are then mapped to each Segment based on its Segment type assignment.

1.3.1 Segment Types

Segment types are mechanisms of the enterprise architecture that subdivide the work associated with the transition into management parts.  This incremental strategy reduces risks associated with the transition and allows DoD to take measured and controlled steps towards its ultimate objectives.  As defined in Annex C, Packaged and Segmented Capabilities and Requirements, each Segment varies by size, complexity, and duration.  Each variance is a treated as a critical cost factor in development of the Resource Plan.  The FMEA classifies the six Segment types as System and Non-System Segment types, System Segment Types

1.3.1.1 System Segment Types

System Segment types provide a solution that depends upon an existing system, a current initiative, or a new regulation.  System Segment types may contain requirements for changes in policy, process, or additional Business Process Reengineering (BPR).

· Modify Existing System.  The Modify Existing System Segment type provides for an opportunity to modify an existing system to fulfill Segment implementation requirements.  This Segment type is driven primarily by the Analysis and Design and Coding Cost Element activities that are focused on identifying necessary changes to the existing system and modifying the existing code to satisfy the changes.  Thus the Analysis and Design and Coding Cost Elements are exclusive to the Modify Existing System Segment type.  Reports, Interfaces, and Conversions Cost Element activities are included to provide enhancements to the utility, integration, and customer base of the existing system.  Since existing code is being modified, this Segment type includes Developmental Testing Cost Element activities in addition to the standard system Operational Testing Cost Element activities.  Since this Segment type does not include procurement of new software, Software Licenses and Software Maintenance are not included.  However, the Segment type does include IT Infrastructure Cost Element activities necessary to upgrade the overall IT infrastructure to support additional system functionality.  This Segment type also includes Analysis of Alternatives, BPR Modeling/Analysis, Implementation Planning, PMO, Change Management, and Training Cost Element activities.

· Modify Existing Procurement.  The Modify Existing Procurement Segment type provides for an opportunity to modify an existing system procurement activity to be modified or expanded to satisfy additional processes or requirements.  This Segment type is focused on ongoing acquisitions of Commercial Off-the-Shelf (COTS) technologies.  This Segment type is driven primarily by the Fit/Gap Analysis and Configuration Cost Element activities, which are focused on identifying necessary fit/gap requirements and configuring a COTS application to satisfy those requirements.  It is important to note that the Configuration Cost Element assumes no modifications to the COTS core application.  Reports, Interfaces, and Conversions Cost Element activities are included to supplement the utility, integration, and customer base resulting from the additional requirements levied on the COTS.  Since this Segment type does include procurement of new software, Software Licenses and Software Maintenance are included in addition to costs necessary to upgrade the overall IT infrastructure to support implementation of the additional requirements.  This Segment type also includes Analysis of Alternatives, BPR Modeling/Analysis, Implementation Planning, PMO, Change Management, and Training Cost Element activities.

· New Acquisition.  The New Acquisition Segment type provides for an opportunity to acquire a new COTS system to satisfy additional segment processes or requirements.  This Segment type is driven primarily by the Fit/Gap Analysis and Configuration Cost Element activities, which are focused on identifying necessary fit/gap requirements and configuring a COTS application to satisfy those requirements.  It is important to note that the Configuration Cost Element assumes no modifications to the COTS core application.  Reports, Interfaces, and Conversions Cost Element activities are included to supplement the utility, integration, and customer base resulting from the additional requirements levied on the COTS.  Since this Segment type does include procurement of new software, Software Licenses and Software Maintenance are included in addition to costs necessary to upgrade the overall IT infrastructure to support implementation of the additional requirements.  This Segment type also includes Analysis of Alternatives, BPR Modeling/Analysis, Implementation Planning, PMO, Change Management, and Training Cost Element activities.

1.3.1.2 Non-System Segment Types

Non-System Segment types provide a non-system management solution.  By definition, Non-System Segment types contain no “system” or technology related requirements.  They are defined as:

· Policy Change.  The Policy Change Segment type enables process changes by modifying existing statutory or regulatory policies.  The Cost Elements utilized to estimate costs for Policy Change included Implementation Planning, Analysis of Alternatives, BPR Modeling/Analysis, Change Management, Training, PMO, and Change Management.  The Implementation Planning Cost Element represents defining the vision, setting goals, and defining the strategic path that will result in a blueprint for the Policy Change initiative.  The Analysis of Alternatives Cost Element represents analysis of multiple alternatives for implementation of the change in policy.  Building on the work accomplished within the Analysis of Alternatives, the BPR Modeling/Analysis Cost Element represents business modeling and analysis activities supporting implementation of the selected alternative.  The PMO and Change Management Cost Elements represent ongoing activities during the extent of the Policy Change initiative.  Finally, the Training Cost Element represents re-educating stakeholders regarding the organizational and business process changes resulting from the policy change.

· Business Process Reengineering (BPR).  The BPR Segment type focuses on business process changes that don’t necessarily result from or lead to a policy change or system implementation.  Thus, the BPR Segment type is much more focused on the efforts accomplished during the BPR Modeling/Analysis Cost Element activities.  The BPR Segment type assumes that an implementation path has already been chosen prior to initiation of the effort, thus Analysis of Alternatives is not included as a cost element.  This Segment type also includes Implementation Planning, PMO, Change Management, and Training Cost Element activities.

· Outsourcing.  The Outsource Segment provides an opportunity for an activity previously performed by the Government to be transitioned to a commercial entity.  This Segment type is driven largely by the A-76 Analysis Cost Element and does not include other BPR, Policy Change, or System Segment type activities that may need to be accomplished in prior to, as a result of, or in conjunction with the outsourcing.  This Segment type also includes Implementation Planning, PMO, Change Management, and Training Cost Element activities.

1.3.2 

· 
· 
· 







1.4 Organization

The Resource Plan is divided into the following sections:

Section 1.0
Introduction
Section 2.0
Cost Methodology
Section 3.0
Work Breakdown Structure
Section 4.0
Time-Phased High-Level Planning Estimate
1.5 Assumptions

In developing the Resource Plan, cost methodology assumptions will be identified as a baseline for the development of cost estimates.  The assumptions will be developed from documented information on how a system will be operated, maintained, and supported.

In addition, the Executive Office of the President, Office of Management and Budget (OMB), General Accounting Office (GAO) and the DoD Financial Management Regulations (FMR) provide specific policy guidance that must be incorporated into the resource assumptions of all Federal capital investment plans.  These cost methodology assumptions are as follows:

· There is a clear mission statement in place for the Department’s capital investment strategy.

· There is an accurate inventory of the existing systems and applications, containing an identification of their related costs and benefits.

· There is a supported baseline of current operations and process mapping for assessing how well the Department is addressing key tasks and risks associated with ongoing Business Process Re-engineering (BPR)/Business Transformation (BT) efforts.  A key hazard in an IT acquisition is that the new system will automate outdated and inefficient business processes.

In addition, the Clinger-Cohen Act and DoD Management Initiative Decisions (MID) 905 and 910 require that agencies revise mission-related and administrative processes before making significant investment in IT systems to support them.  MID 905 and 910 also define the approach DoD will use to transform “a platform-centric information technology (IT) environment to a customer-focused, non-centric environment”, in alignment with the President’s Management Agenda.

In response to these requirements, the FMEA provides a high-level blueprint of the Department’s mission, functional requirements, information requirements, system components, and information flows among components through the various Operational View (OV), Systems View (SV), Technical View (TV), and Transition Planning (TP) products that have been developed over the past several months.

Cost methodology assumptions address the operating period, base year of dollars, type of dollars (e.g., constant, then-year, base-year), and inflation indices.  Costs and Transition Elements that have been modified from the standard Cost Element Structure (CES) will also be identified.  Assumptions are also informed judgments concerning future conditions that clarify and limit the scope of an estimate in relation to the acquisition milestone and program phase.  Assumptions specific to the High-Level Time-Phased Resource Plan are:

· Base year = FY2003

· FY04 Budget Estimate Submission (BES) is the reference for existing/candidate initiatives for previously aligned resources

· Data are for a planning estimate

· Each Segment has been costed as a stand-alone segment

· Candidate systems not identified for Modify Existing System (MES) or Modify Existing Procurement (MEP) initiatives will be costed as a New Acquisition

· Cost estimating relationships (CER) dependant on experience and historical data are valid for this methodology

· Scope in relation to acquisition milestone and program phase has been defined for each segment (See Annex A, Schedule and Milestone Plan)

· Cost Elements are applied consistently across Segment Types within the two major classifications – System and Non-System)

· Estimate is by order of magnitude – not a budget or engineering estimate

· Order of magnitude estimate is sufficient for cost elements at this high level

· Existing system data will be converted into compliancy with the FMEA

· An incremental cost of zero is assumed if no additional work is identified to bring a candidate system into compliance with the FMEA

· MEP and New Acquisitions are COTS centric (See Figure 2‑1)

· Service and agency rollout costs are accommodated in the CESs for the Segment type models and are not treated as a separate cost element

· The incremental technical infrastructure costs associated with the implementation of an individual segment are included in the IT infrastructure cost element

· The BPR Segment type and a Policy Change Segment type will be executed simultaneously to satisfy a Policy Change

· Acquisition costs are included in the cost element for the Segment type

· Risk is unrelated to the number of CERs contained in a model

· 
· 
· Where the number of FTEs is used for size (small, medium, and large), data are from historical projects

· The order of magnitude margin of error was derived from typical cost estimating tools

1.6 Constraints

As the FMEA continues to mature, stakeholders will make key decisions that will further refine requirements for Package and Segment implementations.  As more detailed requirements are identified, the cost estimate will be revised to provide a more precise estimation of resources necessary to implement each Package and Segment.  The lack of detail available at the Domain level is an inherent constraint to the level of confidence that can be currently provided in the estimation process.  Key areas that must be further refined to allow for a more detailed resource estimate are identified as:

· Quantity and geographic location of system deployments to satisfy Segment requirements

· Quantity and geographic location of centers of excellence to satisfy Segment requirements

· Identification of candidate systems for all Modify Existing System and Modify Existing Procurement initiatives

· Refinement of Segment type classifications

· Size of customer base served by each Segment

· Analysis of candidate system functionality and funding assessments is limited to Government Furnished Information (GFI)

· Cost estimating is performed on each segment independent of others within the Domain/Package

1.7 Summary of OMB Circular A-130

The Executive Office of the President, Office of Management and Budget (OMB), issued Circular A-130, Management of Federal Information Resources, in February 1996, which expanded on both the Clinger-Cohen Act and the Paperwork Reduction Act of 1995 to provide uniform government-wide policy for the development, implementation, evaluation, and management of Federal information resources.  Section 8.b of OMB Circular A-130 provides guidance on managing information systems and technology, specifically:

a. Evaluation and Performance Measurement.  The application of Federal information resources shall seek opportunities to improve program efficiency and effectiveness and maintain a cost-benefit analysis for each information system to support on-going management oversight processes that both maximize return on investment (ROI) and minimize financial and operational risk.

b. Strategic Information Resource Management (IRM) Planning.  Strategic management of information resources shall reflect and anticipate changes in mission, policy direction, technology, and resource levels.  IRM planning specifically addresses maximization of information usefulness, preservation of information integrity, availability, and confidentiality, as well as links information technology to anticipated program and mission needs, reflects budget constraints, forms the basis for budget requests, and coordinates strategic, human resource, and financial resource planning with other agencies.

c. Information Systems Management Oversight.   Information systems management oversight mechanisms assist in the meeting of mission requirements and provide for periodic reviews, accountability, appropriate training, timely meeting of established milestones, and conformity with OMB Circular A-127, “Financial Management Systems.”

d. Use of Information Resources.   IRM and technical frameworks for using information resources provide the guidance for both strategic and operational IRM planning.  As a result, the IRM planning shall apply information resources to develop interoperable, portable, and scalable applications and platforms, identify the uniqueness of system improvements, encourage cost-effective interagency sharing prior acquisition approval, and provide full cost accountability and recovery.

e. Acquisition of Information Technology.  The guidelines for technology acquisition shall make use of full and open competition that maximizes return on investment (ROI).

1.8 Traceability Matrices

The Resource Plan incorporates financial and business management improvement recommendations from the DoD Office of the Inspector General (IG), Transition Plan goals introduced in the FMEA Transition Plan Strategy, and the task objectives of the Call 0006 Performance Work Statement.  The following sections provide traceability between these recommendations, goals, and objectives and their incorporation into the Resource Plan.

1.8.1 DoD IG Response to the 2000 DoD Financial Management Improvement Plan

In January 2001, DoD issued the 2000 Financial Management Improvement Plan (FMIP).  This Plan was drafted as a strategic framework of the Department’s concept of financial operations for the future, and identifies the various initiatives being implemented by DoD to address critical financial systems and processes.  On March 19, 2001, the DoD IG issued an Audit Report responding to the 2000 Financial Management Improvement Plan (Report No. D-2001-085).  Table 1‑1 summarizes the Resource Plan related recommendations in DoD IG Report No
D-2001-085, and identifies where these recommendations are addressed by the Resource Plan.  Unless otherwise stated, all section citations in Table 1‑1 are internal cross-references within the Resource Plan.

Table 1‑1 Traceability to DoD IG Responses to the Financial Management Improvement Plan

	DoD IG Recommendation
	Resource Plan Reference

	Develop a process to ensure that future OMB Circular A-11 budget materials submitted to OMB include the funds required for implementing the financial and feeder systems compliance process and that the budget matches the FMIP.
	Section 2.0 Cost Methodology; Section 1.5 FMMP and FMEA Cost Methodology Assumptions; Section 3.0 Work Breakdown Structure.

	Describe the performance characteristics and training requirements of the future financial management human capital requirements and to outline action plans and the requisite documentation, legislation, and other tools to support career paths for transitioning to the DoD financial management workforce of the 21st century.
	Section 4.0 Time-Phased High Level Planning Estimate.

	Ensure the future FMIPs include information on the number and types of financial management personnel currently working in the various levels of financial management within DoD and the planned future staffing requirements including the types of skills necessary for those persons to fulfill their financial management duties and responsibilities.
	Section 2.0 Cost Methodology.


1.8.2 FMMP Initial Transition Plan Goals

The FMMP Initial Transition Plan Goals are the outcomes to be satisfied by the final FMMP Initial Transition Plan that is provided to the FMMP.  To demonstrate that the goals have been integrated, each relevant goal is traced to an applicable section within the Resource Plan.  Table 1‑2 provides this traceability to the overall goals of the FMMP Initial Transition Plan.

Table 1‑2 Traceability to the FMMP Initial Relevant Transition Plan Goals

	Goal
	Transition Plan Goals
	Resource Plan Reference

	2
	Specify Required Funding
	Section 4.0, Time-Phased High-Level Planning Estimate.

	3
	Provide Traceability
	Section 1.8, Traceability Matrices.

	6
	Define the Scope of the Transition Plan
	Section 1.2, Scope.

	8
	Manage Program Risk
	Sections 2.0, Cost Methodology, 1.5, Assumptions 1.6, Constraints, Risk Inventory and Assessment.

	14
	Implement Snapshots of Time- Phased “To Be” Architecture
	Section 4.0, Time-Phased High-Level Planning Estimate.


1.8.3 Call 0006:  Performance Work Statement

Task C0006-5 Transition Plan Development, of the Call 0006 Performance Work Statement, identified certain activities that are specified in the approved Program Management Plan.  One of the goals introduced in the FMEA Transition Plan Strategy, issued October 31, 2002, is to provide a Resource Plan.  Table 1‑3 maps the requirements in Call 0006-5 to the Resource Plan.

Table 1‑3 Traceability to Call 0006 Performance Work Statement

	Call 0006 Performance Work Statement Requirements
	Resource Plan Reference

	Team IBM shall conduct those activities, specified in the approved Program Management Plan, required to transform current DoD Operations, achieve FMMP objectives, and produce the FMMP Initial Transition Plan, linked and traceable to the FMEA. 
	Sections 1.0, Introduction, 2.0, Cost Methodology.

	The Resource Plan (framework and methodology) An FMMP resource plan framework and methodology with supporting cost element structure that enables the delivery of time-phased cost estimates at a later date. 
	Annex H


2.0 Cost Methodology

The FY03 President’s Budget  has a significant amount programmed for financial management information technologies (IT) investments and operations within DoD.  This budget estimate represents a critical investment of public tax dollars.  The level of accountability for the public trust of these funds is high.  This section introduces an analytical framework for linking the estimated costs associated with FMEA to the strategic objectives and business plans of the DoD.

Prior to the implementation of a Federal IT investment project, OMB requires a review of the economic analysis of a project for conformity to the requirements of OMB Circular A-94, “Guidelines and Discount Rates for Benefit-Cost Analysis of Federal Programs.”  To comply with the requirements of OMB Circular A-94, the Resource Plan will provide a high level framework that enables DoD and OMB to structure their strategy for investment in business and financial management solutions for the FMEA Segments.

The Resource Plan applies accepted analogous and parametric cost estimating methodologies from industry and government (Section 2.2).  The algorithms supporting these standard methodologies are adapted to the high level at which the FMEA architecture is currently defined.  A significant amount of comparative data was researched and analyzed to develop and validate these algorithms, and to provide as accurate an estimate as possible for the resource requirements of Segment implementations at the highest levels of the FMEA.

Segment Types were identified for each Segment during the seven Domain Owner Workshops conducted during February and March 2003.  Costing methodologies can be applied to each Segment Type and indeed this is the intent.  These multiple costing exercises per Segment will constitute the analysis of alternatives characteristic of standard costing approaches.  Candidate initiatives for possible Segment solutions will also be considered and documented in the Analysis of Alternatives section of the individual Segment capital investment plans.

2.1 Critical Cost Factors

The FMMP cost methodology consists of three critical cost factors: (1) size, (2) complexity, and (3) duration.  A reasonable cost estimate incorporates all three factors.  Although the size and number of system entities, functions, sub-functions, number of data stores, number of possible interfaces, and number of potential database conversions may vary from Segment to Segment, each of the three factors is equally important in the overall development of a cost estimate.  Often the architectural characteristics by Segment depend on professional judgment and industry historical data.

2.1.1 Size

Identifying the size of the Segment to be costed involves identifying the total number of:

· People required for the effort by role

· Reports produced based on complexity

· Interfaces by complexity

· Conversions by complexity

· Extensions, such as existing systems and existing procurements

· Modules, such as module size, lines of code, number of objects, and number of function points for new acquisitions

· Number and age of existing systems

2.1.2 Complexity

The second critical cost factor considered is the complexity of the investment.  Complexity denotes multiple activities or higher requirements for coordination.  Architectural complexity is reflected in the number and nature of relationships or exchanges between entities within a Segment or between Segments in a Package or between Packages.  Risk associated with complexity is directly related to the same architectural characteristics.  Within FMEA, complexity is scaled as low, medium, and high, and varies based on the Package(s) and Segment(s) types driven, and the maturity of the technology.

The level of detail in the high-level resource estimate is the defining characteristic that determines risk levels.  Synchronization of the high-level Resource Plan with the high level Schedule and Milestone Plan and the Capability Maturity Profile
 are essential to constrain risk to a reasonable level for development and finalization of the FMMP Initial Transition Plan.  The Capability Maturity Profile, the FMMP Project Schedule and Milestone Plan, and the resource estimates contained in the Resource Plan must match the current level of the architecture to contain risk within acceptable bounds.  At the current level of development of the FMEA, risk awareness is acknowledged in the general resource model.  Specific assessment and management of risk is an inherent part of detailed program or project management and will be developed during and support the implementation of each FMEA Segment.

2.1.3 Duration

The third critical cost factor is the projected duration of the implementation of a Segment.  Duration is defined as the length of time required to fully implement a Segment of the FMEA.  The various durations identified in the estimate are obtained from the FMMP Project Schedule and Milestone Plan.  The actual duration of an implementation is determined by the urgency or priority assigned to a Segment.  The actual duration of a Segment is also dependent on the availability of resources to support the implementation of that Segment, limited by the constraints identified in Section 1.6.  The high-level resource estimate is based on a comparable high-level estimate of duration for Segments and is consistent for Segment types.

2.2 Description of Cost Methodologies

For Cost Estimating Relationships (CER) to be valid, they must be developed based on sound methodology that relies on statistical analysis to validate relationships between the variables.  A CER is simply an equation that relates one or more characteristics of a system to some element of its cost.  CERs are based on experience or historical data but should also incorporate the most recent data available.  CERs are developed from an appropriate range of data that is applicable to the system being analyzed.  CERs are the keys to valid estimating techniques.  Once valid CERs have been developed, then the following cost methodologies can proceed.
2.2.1 Parametric Estimation

Parametric estimation uses CERs and associated mathematical algorithms to establish cost estimates.  A parametric cost model uses a group of CERs to estimate individual parts that sum to the whole.  These models are often computerized and may contain many inter-related CERs, both cost-to-cost and cost-to-non-cost.  Some models use a very limited number of independently estimated values and a series of Parametric inter-related cost-to-cost and cost-to-non-cost estimating relationships to predict complex proposal cost structures.

Parametric estimating is a technique used by both contractors and the government early in the acquisition process.  Reliance on properly developed and carefully evaluated CERs and parametric cost models to produce realistic cost estimates can save both industry and the government time and resources in the evaluation and definitization cycle of a proposal or contract.

Parametric estimation uses cost-to-cost CERs such as engineering labor overhead rates and material overhead rates which, when reviewed using traditional evaluation criteria, are considered valid estimators by the government.  Parametric estimation also uses cost-to-non-cost CERs, which require additional analysis to determine their validity and acceptability as estimating tools.

Parametric techniques focus on the cost drivers and produce high-level or aggregate estimates.  The drivers are the controllable system design or planning characteristics that have a direct effect on system cost.  Parametric estimation uses the few important parameters that have the most significant cost impact on the product(s), hardware or software, being estimated.
2.2.2 Analogous Estimation

In this technique, a currently fielded system (reference system) similar in design and/or operation to the proposed system is identified.  The cost of the proposed system is then calculated by adjusting the cost of the reference system to account for differences between it and the new system.  Where data are limited, subsystems from other fielded systems may be used to represent the subsystems of the proposed system.  The analogous approach places heavy weight on the opinions of "experts."  Therefore, the rationale used to arrive at a position must be clearly documented.


2.2.3 Combination Parametric and Analogous Model

Many times a parametric model needs to be adjusted if the new system has either cost drivers or requirements, or both, that are not reflected in the parametric database.  In some of these cases a combination of parametric methodology with an approach taken from the analogous estimation cost methodology can be used to develop an estimate.  This is accomplished by adjusting the results of the parametric approach with scaling or complexity factors that reflect any unique requirements.

The following techniques are used to combine the parametric and analogous approaches to estimate the costs of an IT investment:

1. Develop or use an existing parametric model, based on similar data points, to estimate the cost of the program, without technology advancement.

2. Address the technology advancement by consulting with functional experts to obtain a most-likely range for a relative scaling factor that will reflect any advancement in technology.  The relative scaling or complexity factor is applied to the result of the parametric estimate, and adjusts it for the impact of technology advancement.

2.3 Inherent Uncertainty

Cost uncertainty is inherent in any estimate.  It results from the potential for unplanned system changes, technical problems, performance deficiencies, and estimating errors.  A point estimate cannot reflect the uncertainties inherent in a calculation, as it implies a precise cost.  However, a range is often provided to allow for inherent cost estimating uncertainty.  The range can be derived objectively through statistical analysis, or subjectively through the use of expert opinion.  Development of the Resource Plan involved a high-level resource projection, also considered to be an improved order of magnitude estimate.  Such estimates are accepted in both industry and government as deviating materially from the expected norm.  As the FMEA continues to mature and implementation of Segments begins, resource estimates will improve and develop into full engineering estimates with associated accuracy.

2.4 Cost Element Structure

The foundation of the Resource Plan is a structure comprised of 21 cost elements identified to capture the total costs of the Segments.  A Cost Element is a category to which Segment costs can be assigned.  They take into account the major cost drivers, such as software licenses, BPR modeling or training, associated with implementing a Segment.  The Cost Elements were derived from government and commercial industry leading practices applicable to each Segment Type and are consistent with the intent of the current DoD acqisition management guidance and related cost framework.  Table 2‑1 provides a summary description of the specific cost elements, while the detailed definitions and methodologies are provided in Annex H, Appendix A.

Table 2‑1 FMEA Summary Cost Element Structure

	Cost Element
	Cost Element Definition

	Program Management Office (PMO)
	Captures the costs for the support and operation of the Program Management Office (PMO).

	Implementation Planning
	Captures the costs for the development of an implementation plan.

	Training
	Captures the cost of training or retraining the workforce as a result of implementing a Segment of the FMEA.   The cost element has two components:  (1) training development costs and (2) training delivery costs.

	Change Management
	Captures the cost of change management resulting from the implementation of a Segment of the FMEA.

	BPR Modeling/Analysis
	Captures the costs to perform functional analysis and documentation of current and target business processes.

	Fit/Gap Analysis
	Captures the costs to perform functional analysis and documentation of the gap between the “As Is” and the “To Be” architecture.

	Analysis & Design
	Captures the costs to conduct analysis and design of software requirements to implement a Segment of the FMEA.

	Coding
	Captures the costs to develop software code to satisfy requirements developed during the Design/Analysis phase to implement a Segment of the FMEA.

	Reports
	Captures the costs to gather and analyze requirements, design, and develop reports to support the implementation of an FMEA Segment.

	Interfaces
	Captures the costs to gather and analyze requirements, design, and develop interfaces to satisfy an FMEA Segment.

	Conversions
	Captures the costs to perform data migration, data cleansing, and data transformation between two systems to satisfy an FMEA Segment.

	Developmental Testing
	Captures the cost of testing a program modification during the development stage.

	Operational Testing
	Captures the cost of testing and evaluation conducted by an independent component to assess the prospective systems utility, operational effectiveness, operational suitability, logistics supportability, cost of ownership, and need for any modifications.

	IT Infrastructure
	Captures the incremental cost of the impact of implementing the Segment on the IT infrastructure, the physical layer upon which systems operate.

	Extensions
	Captures the cost of off-the-shelf or custom coded program modules that extend the capability of a system.

	Configuration
	Captures the cost of analyzing business processes and developing detailed process and transactions requirements to support the setup and configuration of commercial off the shelf system/software to implement a Segment of the FMEA.

	Software License
	Captures the cost of acquiring the legal permission to use a particular COTS product.

	Software Maintenance
	Captures the cost of upgrading a software product after delivery to correct faults, to improve performance or other attributes, or to adapt the product to a modified environment.

	Analysis of Alternatives
	Captures the resources required to conduct an analysis of alternatives for implementation of a Segment of the FMEA.

	A-76 Analysis
	Captures the cost of completing an A-76 Analysis for implementation of a Segment of the FMEA.

	Workforce Transition
	Captures the cost of Federal workforce impacts that accrue as a result of the implementation of a Segment of the FMEA.


2.5 Cost Elements by Segment Types

Each of the Cost Elements introduced in Section 2.4 represent the basic cost categories for estimating costs for Segments.  However, not every Cost Element applies to every Segment Type.  For example, “Software License” would not be an appropriate Cost element for a “Policy Change” Segment Type.  For this reason, each Segment Type is assigned only the appropriate Cost Element(s).

Figure 2‑1 presents a matrix that outlines each Cost Element and the Segment Types to which they apply.  In addition, as shown in the legend, the Cost Elements are either Architecture Based (the raw data for Cost Element comes directly from the Architecture), or Derived (the Cost Element is driven by the cost models).
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Figure 2‑1 Cost Elements By Segment Type
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2.5.1 Cost Element Classification

Cost elements within the FMEA are classified as either: (1) architecture based costs; or (2) architecture derived costs.  These cost classifications are divided among the 21 cost elements as illustrated in Table 2‑2.

Table 2‑2 Cost Elements By Source

	Architecture Based Cost Elements
	Architecture Derived Cost Elements

	· Analysis of Alternatives

· BPR Modeling/Analysis

· Reports

· Interfaces

· Conversions

· Extensions

· Analysis/Design

· Change Management

· Training

· Program Management Office

· A-76 Analysis

· Workforce Transition
	· Implementation Planning

· Fit/Gap Analysis

· Configuration

· Coding

· Development Testing

· Operational Testing

· Software Licenses

· Software Maintenance

· IT Infrastructure


2.5.1.1 Architecture Based Cost Elements

Architecture based costs are comprised of those Cost Elements which are based on FMEA product source data, such as roles, operational activities, system entities, and requirements.  The raw data for calculating the Cost Element comes directly from the Architecture.

2.5.1.2 Architecture Derived Cost Elements

Architecture derived costs are comprised of cost elements which are derived from cost model calculations using source data and cost model factors.

3.0 Work Breakdown Structure

One of the most widely accepted methods of cost estimating is utilizing a standardized Work Breakdown Structure (WBS).  The WBS lists categories under which Cost Elements are broken down into further detail.  It provides a system for organizing the cost estimate.

The WBS is a hierarchy of related activities and products for which work must be performed to accomplish an objective.  In essence, the WBS bridges the objective and its supporting efforts.  The WBS is structured in accordance with the way the work will be performed and reflects the way in which project costs and data are summarized and reported to the FMMP PMO.

The WBS sets the overall structure of the Project Schedule and demonstrates the approach for organizing the FMMP Initial Transition Plan.  A WBS has been developed to provide a thorough understanding of the work that will be involved to achieve a successful transition to FMEA.  In the WBS, work efforts have been successively decomposed into lower level tasks to help manage the complexity of the transition.  By so doing, tasks can be estimated according to time and cost, assigned to individuals or teams for performance, and tracked to project completion.  

The Project Schedule is used as both a planning and execution tool to document the sequencing, relationships and dependencies of implemented Segments, and provide a basis for the development of more detailed schedules by Domain Owners.  The Project Schedule is hierarchically organized by Domain, Package, Segment, and WBS based on Segment Type.

3.1 Work Breakdown Structure (WBS) Elements

The WBS Elements represent the various work plans or phases of the Capital Investment Plan (See Section 4.1).  Each WBS element has either a one-to-one or many-to-one relationship with its associated Cost Element introduced in Section 2.4.  Appendix B provides a detailed cross-reference between the applicable Cost Element Structure (CES) and the following WBS Elements, as identified within each Segment Type.  The WBS Elements are defined as follows:

· Manage – FMMP PMO efforts to oversee, monitor, and have the overall responsibility for execution

· Assess Mission Need/Define Requirement/Explore Concept/Propose Policy Change – Initial startup to determine if the initiative is needed, and to determine if the resources to support it are available

· BPR Analysis – Evaluation of business processes and rules that may, of necessity, change when implementing the Segment

· Acquire – Purchase, procurement of products, services or other resources as needed

· Design/Develop/Build/Write/Configure – Detailed design and development work

· Train – Training of all those who will be affected by the implementation, in order to accomplish the implementation of the Segment

· Test/Evaluate/Review – Evaluate the product through Developmental or Operational tests, or reviews

· Deploy/Publish/Implement – Initial deployment of the product

· Sustain – Maintenance of the product throughout its operational life.
3.2 Mapping WBS Elements to Cost Elements

In order to associate resources to WBS elements, each of the nine (9) WBS elements was assigned one or more of the 21 Cost Elements introduced in Section 2.4.

An example of the relationship between WBS elements and Cost Elements is shown in Figure 3‑1.  In this example, the Segment Type “Policy Change” is shown in the WBS vs. Cost Element matrix.  Each WBS element is mapped to its corresponding Cost Element(s).  At the far right side of the matrix, each intersection in the matrix has a corresponding duration in months aligned to the applicable WBS element.  These duration estimates are currently based on anecdotal evidence collected from Transition Team Subject Matter Experts.  Across the top of the matrix, a field with a “%”, “SIZE”, or “Complexity” indicates how the Cost Element below is calculated.  “Percentage” indicates it is a calculated percentage of another Cost Element.  “Size” indicates an estimated size provided by Subject Matter Experts, and “Complexity” indicates that the Cost Element calculation is based on a complexity index provided by Subject Matter Experts.  A complete mapping of WBS Elements to Cost Elements by Segment Type is attached as Appendix B.

The Table below is not intended to imply chronological sequencing.  Referral to the Schedule and Milestone Plan (Annex A) reveals that in most cases BPR and Analysis of Alternatives (AoA) are parallel activities. 
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Figure 3‑1 Work Breakdown Structure Duration

4.0 Time-Phased High-Level Planning Estimate

The Resource Plan is provided as a time-phased, logical and sequential schedule of interdependent activities, milestones, and events identified by Segment Type.  All scheduled resource activities are traceable to the WBS and the associated cost estimate.  Section 4.2, Calculating the Return on Investment (ROI) and Section 4.3, Net Present Value (NPV), are provided for information purposes only as required under the Clinger-Cohen Act.  ROI and NPV calculations are not provided in this high-level planning estimation.

4.1 Capital Investment Plan – Profile and Benefits

Appendix C contains the Government Furnished Information on the Transition Alternatives to analyze.  It was developed in conjunction with Domain representatives at a series of workshops during February 2003.  It contains the following five columns:

· Segment

· Segment types considered in this analysis

· Segment type used in the Baseline Schedule

· Candidate Systems and Candidate Initiatives used as notional alternatives for resource planning

· Candidate steward Domains (other domains that have interest in this segment)

Appendix D contains a Pro Forma Capital Investment Plan (CIP) specific to each Package and Segment Type.  Each Segment level CIP contains a brief explanation and description of the Segment Type.  This brief profile of the CIP discusses a list of benefits how implementation of the CIP will meet the mission and strategic goals of the FMMP and the President’s Management Agenda.  Appendix D will be provided at a later date.
Throughout any project (Segment) implementation there are opportunities for cost savings and realization of substantial benefits, often associated with the reduction in labor costs.  However, this is often challenging since many individuals perform multiple tasks, resulting in only part of a functional responsibility being no longer necessary.  As a result, realizing a personnel cost savings often requires reorganization of both work and individuals.

The focus of the FMMP Initial Transition Plan and its appended high level resource plan are the estimates of FMEA implementation.  Ancillary to this are the resources necessary to sustain existing systems during the implementation of related FMEA Segment solutions.
Although attempts to quantify the costs and benefits of the FMEA effort are difficult, DoD will realize benefits in areas of customer service improvement, project management predictability, and a greater alignment with business needs.  While these are inherently non-quantifiable and cannot meet the requirements of traditional ROI and Internal Rate of Return (IRR) analysis that are often required of large-scale commitments, they are important to the mission and strategic objectives of the Department and are sequenced with the Capability Maturity Profile provided in Annex B.  Capability targets for each Segment are identified in Annex A, Appendix B.  Capability profiles for each Segment are identified in Annex B, Appendix D.  These two cross references to Annexes A and B provide a link between the resources required for implementing a Segment with the capabilities, which accrue to DoD with the implementation of that Segment.

4.2 Calculating the Return on Investment (ROI)
ROI is a metric frequently used to evaluate the cost effectiveness of a proposed investment.  ROI examines the projected annual cost after (CA) implementing a project compared to a baseline annual cost before (CB) implementing the project.  Expressed as a formula, ROI is the ratio of anticipated cost savings (CB – CA) to projected implementation cost (CI), expressed as a percentage: 
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The costs associated with each of the three cost variables, CB, CA and CI, are classified by the applicable cost Segment(s) associated with the FMEA implementation effort.

A full analysis of the ROI associated with the FMEA using standard approaches and methodologies is not practical or particularly useful at this time because of the high level of the architectural gap requirements developed in support of the FMMP Initial Transition Plan.  Detailed ROI analyses are required elements of the management plans produced as specific Segments are implemented.  The usefulness and practicality of these individual Segment ROI analyses are natural outcomes of the maturation of the detailed Segment implementation plans.  It is clear from an examination of cost performances associated with architectural implementations that initial total costs will rise with the start of architectural implementations and will begin to decline as the full operational capabilities of Segment solutions are reached, as existing systems are removed from the DoD support environment, and as the associated operational and support costs are reduced.

4.3 Net Present Value (NPV)

The standard criterion for deciding whether a government program, such as an IT investment project, can be justified on economic principles is Net Present Value (NPV), the discounted monetary value of expected net benefits (i.e., benefits minus costs).  NPV is computed by assigning monetary values to benefits and costs, discounting future benefits and costs using an appropriate discount rate, and subtracting the sum total of discounted costs from the sum total of discounted benefits.  Discounting benefits and costs reflects the time value of money by transforming gains and losses occurring in future time periods to a common unit of measurement.  Although NPV is not always computable, efforts to measure it can produce useful insights even when the monetary values of some benefits or costs cannot be determined.  Benefits and costs are worth more if they are experienced sooner.  All future benefits and costs, both monetary and non-monetary, should be discounted using a realistic NPV.
5.0 Appendices

Appendix A FMEA Cost Element Structure

Appendix B Cost Element Structure Cross Reference to the WBS
Appendix C Transition Alternatives
Appendix A – FMEA Cost Element Structure

Appendix B – Cost Element Structure Cross Reference to the WBS

As introduced in Section 3.1, Appendix B provides a detailed cross-reference between the applicable Cost Element Structure (CES) and the WBS Elements, as identified within each Segment Type.

Appendix C – Transition Alternatives

Appendix C contains the Government Furnished Information on the Transition Alternatives to analyze.  It was developed in conjunction with Domain representatives at a series of workshops in February 2003.  It contains the following five columns:

· Segment

· Segment types considered in this analysis

· Segment type used in the Baseline Schedule

· Candidate Systems and Candidate Initiatives used as notional alternatives for resource planning

· Candidate steward Domains (other domains that have interest in this segment)

Appendix D – Pro Forma Capital Investment Plan

For Official Use Only: To Be Delivered at a Later Date

As introduced in Section 4.1, Appendix D, when completed, will contain a Pro Forma Capital Investment Plan (CIP) specific to each Package and Segment Type.  Each Segment level CIP will contain a brief explanation and description of the Segment Type.  This brief profile of the CIP discusses a list of benefits resulting from implementation of the CIP will meet the mission and strategic goals of the FMMP and the President’s Management Agenda.

Appendix E – FMEA Resource Estimate Table

For Official Use Only: To Be Delivered at a Later Date

The table, when compelted, will provide a summary of program costs and benefits over time necessary to implement FMEA segments.  The data will be provided in thousands of dollars and will be stratified by domain, transition package, segment, segment type, cost element and fiscal year.

Appendix F – FMEA Cost Drivers

For Official Use Only: To Be Delivered at a Later Date

Source data to support the FMEA resource estimating initiative will be gathered for the following cost elements:

· Change Management

· BPR Modeling/Analysis

· Coding

· Configuration

· Interfaces

· Conversions

· Extensions

This data will be drawn directly from the OV-SV “To Be” Master Constrained Architecture
· Operational Views

· System Views

· Transition Plan

· Dynamic Object-Oriented Requirements System (DOORS) database extracts

Refer to Appendix A, “FMEA Cost Element Structures,” for a more detailed explanation of how cost driver data will be collected from FMEA products.
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� The Schedule and Milestone Plan and the Capability Maturity Profile are attached to the FMMP Initial Transition Plan as Annex A and Annex B, respectively.
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