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The Office of Investment Planning & Analysis (IP&A) sponsors these guidelines which describe the activities undertaken during business case analysis (BCA) required for the Initial Investment Decision (IID), Final Investment Decision (FID), and contract award.

IP&A is responsible for ensuring that new, proposed, and existing FAA investments meet established business case and economic criteria by:

· Validating business justifications for proposed capital investments (F&E and OPS) 
· Completing schedule and risk assessments
· Ensuring business case and investment analysis policies, procedures, standards and training are established, followed, and maintained.

The focus is on improving investment decision-making. 

[bookmark: _Toc240447467][bookmark: _Toc240447660][bookmark: _Toc240447862][bookmark: _Toc240448927][bookmark: _Toc240450356][bookmark: _Toc240450549][bookmark: _Toc240450622][bookmark: _Toc240705442][bookmark: _Toc240770880][bookmark: _Toc240773326][bookmark: _Toc240775132][bookmark: _Toc240779929][bookmark: _Toc240785551][bookmark: _Toc240785917][bookmark: _Toc240785963][bookmark: _Toc240788132][bookmark: _Toc241459011][bookmark: _Toc241993064][bookmark: _Toc243123863][bookmark: _Toc245110792][bookmark: _Toc245110923][bookmark: _Toc245612499][bookmark: _Toc296500747][bookmark: _Toc323803269][bookmark: _Toc373131421]Why We Need a Business Case

The reason for developing a business case is to justify the resources and capital investment necessary to implement an initiative. Business case preparation is also intended to ensure that acquisition preparations are complete to guarantee the FAA receives maximum value for the resources expended.  However the business case is not simply a financial document. The business case is the one place where all relevant investment facts are documented and linked together into a cohesive story. This story tells people about the why, what, when, and how.
· What is the problem that needs to be addressed or resolved? 
· What is the range of alternatives that could address this problem? 
· What are the costs, benefits, and risks associated with each alternative? 
· Based on the above, what is the recommended course of action? 
The Joint Resources Council (JRC) makes decisions for the agency on whether or not to proceed with a proposed investment, largely based on the answers to these questions. The business case forms the framework for those decisions. If the decision is made to proceed with the investment, the program must operate within the scope of the approved business case. If, as the program proceeds, conditions change which take the program beyond that scope, the business case will need to be revisited and reviewed with the changed conditions to determine if the program should be continued, and with what potential modification(s).

A good business case helps the organization determine exactly what it wants to achieve and how it will do so, rather than just being used to obtain funding.
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Business case analysis (BCA) is the detailed analysis of ways to meet a mission capability shortfall or to take advantage of a technological opportunity identified during Service Analysis & Strategic Planning and Concept and Requirements Definition (see “Service Analysis & Strategic Planning and Concept and Requirements Definition Guidelines” and “Investment Analysis Process Guidance” on the AMS FAST web site).  BCA is conducted as a partnership between the sponsoring and operating organizations to ensure the critical needs of the users are satisfied by a solution that is affordable.   

[bookmark: _Toc241993065][bookmark: _Toc243123864][bookmark: _Toc245110793][bookmark: _Toc245110924]Business case analysis documents the need for a project or task and is the basis for selecting a specific alternative.  It is tailored by investment type and decision point.  Investment types are further broken down into Acquisition Categories (ACAT) that range from 1 (highest) to 5 (lowest), depending on several factors that include cost, complexity, risk, safety, and other factors.  More complex and demanding analyses are required for more complex and demanding investments (ACAT 1 vs. ACAT 5), and more complex and demanding decisions (FID vs. IID). See Table A-1: Business Case Analysis Requirements. 

Business case analysis identifies the risk versus reward for alternative courses of action.  
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The Initial business case is used to obtain consensus for an initiative, to compare the relative merits of alternative ways to address a problem or opportunity, and to recommend a preferred course of action.  The Initial business case is presented at the Initial Investment Decision (IID). 
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The final business case provides the analytical and quantitative basis for the resources, budgets, schedules, and baseline(s) required to implement the selected alternative or funding option.  It is presented at the Final Investment Decision (FID). 
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A business case begins with identifying a shortfall or technological opportunity.  The next step is to document the existing operational and technical environment (Legacy Case) and develop an overarching strategy for replacing, upgrading, or enhancing the Legacy Case.  The third step is to ascertain the magnitude of the shortfall and determine how much improvement can be expected as a result of implementing the initiative.  The fourth step is to determine the cost(s), benefit(s)/effectiveness, risks and schedule of addressing the shortfall.  The final step is to recommend a course of action.

The first three steps are performed during Concept and Requirements Definition.  The fourth and fifth steps are performed during Investment Analysis.  The following sections describe key analysis performed during Investment Analysis. 
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Economic analysis is the process of translating a program’s cost and benefit analysis into Net Present Value (NPV) and other financial statements. The FAA generally uses benefit – cost ratio and NPV as the standard criterion for deciding whether a program can be justified on economic principles.  Economic analysis doesn’t provide an approach to pursuing safety, operational, or social metrics.  It just provides the financial bottom line.  

Cost-Effectiveness Analysis (CEA) is appropriate for Tech Refresh, Variable Quantity, and Facility investments.  A program is cost-effective if, on the basis of life cycle cost analysis of competing alternatives, it is determined to have the lowest costs expressed in present value terms for a given amount of benefits. Cost effectiveness analysis is appropriate whenever it is unnecessary or impractical to consider the dollar value of the benefits provided by the alternatives under consideration. This is the case whenever (i) each alternative has the same annual benefits expressed in monetary terms; or (ii) each alternative has the same annual effects, but dollar values cannot be assigned to their benefits.

The operative words are “unnecessary or impractical”.  An initiative may be “mandated” by Congressional earmark - thereby making it “unnecessary” to consider the dollar value of the benefits.  For another initiative it may be “impractical” to determine the dollar value of not having to open a closed production line when unique spare parts are unavailable and no longer being produced. 
   
[bookmark: _Toc240447469][bookmark: _Toc240447662][bookmark: _Toc240447864][bookmark: _Toc240448929][bookmark: _Toc240450358][bookmark: _Toc240450551][bookmark: _Toc240450624][bookmark: _Toc240705444][bookmark: _Toc240770882][bookmark: _Toc240773328][bookmark: _Toc240775134][bookmark: _Toc240779931][bookmark: _Toc240785553][bookmark: _Toc240785919][bookmark: _Toc240785965][bookmark: _Toc240788134][bookmark: _Toc241459013][bookmark: _Toc241993067][bookmark: _Toc243123866][bookmark: _Toc245110795][bookmark: _Toc245110926][bookmark: _Toc245612502][bookmark: _Toc296500754][bookmark: _Toc323803276][bookmark: _Toc373131427]Cost Analysis 

There are five components to cost analysis:
· Level of Work Breakdown Structure (WBS) to which the full risk-adjusted life cycle cost estimate (LCCE) is conducted;
· Full risk-adjusted life cycle cost estimate;
· Methodologies used to develop costs;
· Use of data provided by the market and/or offerors; and,
· Cost Basis of Estimate (BOE).  

The standard for cost estimating in the FAA is the “GAO Cost Estimating and Assessment Guide”.  Additional specific guidelines for FAA cost estimating can be found in “Business Case Cost Estimating Guide.
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The current version of the FAA Work Breakdown Structure (WBS) must be used for both the cost estimate and the schedule estimate for all ACATs, all investment types, and all investment analysis phases where cost and/or schedule are required. The cost WBS must match the schedule WBS.

A WBS represents the complete set of activities that may need to be accomplished to provide a solution that satisfies an FAA service need.  Solutions include products and services such as hardware, software, facilities, communications services, government employees, technical assistance services, infrastructure, training, procedures, etc.  The elements in the WBS are categorized by activities that may need to be implemented, not the resources needed to accomplish the activities.  After the activities are defined, resources are identified, time phased, and costs are estimated.

A level 2 WBS defines the major program elements.  For Systems Engineering, a level 2 WBS includes all technical and management activities associated with a specific solution that concentrates on the definition, design, and application of the whole product throughout the program life cycle.  These activities, which would be shown at level 3 of the WBS, include planning, directing, and controlling a totally integrated engineering effort of a solution.  Systems engineering consists of such functional disciplines as requirements definition and allocation; analysis, design, and integration; value engineering; supportability, maintainability, and reliability engineering; quality assurance; interface management; configuration management; human factors; security; safety engineering; and specialty engineering.  The costs for these sub-areas are “rolled-up” into WBS 3.2, Systems Engineering.

A level 2 WBS example is:

3 SOLUTION IMPLEMENTATION

3.1 Prime Mission Product
3.2 Program Management
3.3 Systems Engineering

A level 3 WBS example is:

3 SOLUTION IMPLEMENTATION

3.1 Prime Mission Product
3.1.1 Subsystem 1…n
3.1.2 Prime Mission Product Software
3.1.3 Prime Mission Product Application Software
3.1.4 Prime Mission Product Integration, Assembly, Test, and Checkout
3.1.5 Prime Mission Product Platform Integration
3.1.6 Prime Mission Product Management

3.2 Program Management    
3.2.1 Planning, Authorization, and Control 
3.2.2 Contract and Grant Management
3.2.3 Communications and Outreach
3.2.4 Program Risk Management
    
3.3 Systems Engineering     
3.3.1 Systems Engineering Management     
3.3.2 Requirements and Architecture Engineering
3.3.3 Design Engineering
3.3.4 Supportability, Maintainability, and Reliability 
3.3.5 Quality Assurance     
3.3.6 Configuration Management
3.3.7 Value Engineering       
3.3.8 Human Factors 
3.3.9 Security and Privacy
3.3.10 Safety Engineering
3.3.11 Specialty Engineering

The current FAA WBS can be found on FAST.
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A full risk-adjusted Life Cycle Cost Estimate is the total cost to the FAA of acquiring, operating, maintaining, supporting, and disposing of solutions over their useful life.  Life cycle cost includes total acquisition and operational costs, and includes all appropriations (RE&D, F&E, and OPS).

Risk-Adjusted

In a cost estimate there is uncertainty. A full risk-adjusted estimate requires every cost element (WBS) to have an assigned uncertainty (generally in the form of a statistical distribution – e.g., Triangular, Normal, etc.) along with estimated correlations between WBS elements (default of 0.2 for unknown values).  The cost elements are then combined statistically (usually using Monte-Carlo techniques to create a total cost distribution reported in 5th percentile increments.  Current guidance is to select the 80% confidence cost (i.e., 80th percentile).

High Confidence Level

Confidence levels are used to measure the probability of actual costs being greater or lesser than estimated costs.  They are based on probabilistic risk analysis.   An 80% confidence level implies that there is an 80% probability that the project will be completed at or under the established baseline cost.
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Many techniques can be used for cost estimating, from simple arithmetical calculations to complex mathematical models with numerous variables.  Some of the techniques are:

· Analogy: Used early in the acquisition management life cycle based on a one-to-one comparison with an existing product similar to the product under consideration; 
· Parametric: Uses statistical analysis from a number of similar products and their relationship to the product;
· Engineering: A bottom-up estimate using the detailed WBS structure to price out discrete components, such as material, design hours, labor, etc.;
· Extrapolation-from-actual-costs: Method used late in the acquisition life cycle after actual cost data are available from the same solution at an earlier time;
The first three of the four above methodologies are appropriate for business case analysis.
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Market research means collecting and analyzing information about vendor capabilities to satisfy FAA requirements.  This research can help discover novel or innovative solutions, eliminate excessively complex or unnecessary requirements, identify non-value added costs, and improve vendor responsiveness to subsequent solicitations.

Current market research and analysis must be conducted, documented and included in all business case packages.  See: “Guidance on Market Research and Selection of Contract Types.”
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The Cost Basis of Estimate (BOE) is a record of the procedures, ground rules and assumptions, data, environment, and events that underlie a cost estimate’s development or update.  Good documentation supports the cost estimate’s credibility, aids in the analysis of changes in program cost, enables reviewers to effectively assess the cost estimate, and contributes to the population of FAA databases for estimating the cost of future programs. 

For FID, detailed cost BOE documentation is required for each WBS element.  The documentation should describe the derivation of the estimated cost in sufficient detail to allow an independent reviewer to determine whether the estimate is comprehensive, accurate, and realistic.  Where possible, estimates should be documented within the EXCEL spreadsheets; otherwise, a separate Word document is necessary.

For Variable Quantity investments, the cost information contained in the Funding Options and Operational Risk Assessment attachment is expanded as necessary to allow an independent reviewer to determine whether the estimate is accurate and realistic. See “Guidelines for Documenting Cost Basis of Estimate.”

See Appendix A for cost analysis requirements by ACAT.
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The template for briefing cost estimates at IID and FID can be found on the IP&A web site at http://www.ipa.faa.gov .  See “IP&A Cost Basis of Estimate Briefing Template.”
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Benefit analysis is the process of identifying the physical or operational value of the goods or services which an initiative will yield over the analysis period. These are usually defined in physical or operational units (measures) or terms that represent enhanced functionality (e.g., changes in operations productivity, such as fuel or time saved, reduced aircraft delays or more flights handled per controller), which can then be quantified.

The benefit of implementing an alternative is the expected improvement in mission capability.  It is a percentage of the shortfall, between 100% and a lower number depending upon the scope of the alternative.  The Shortfall Analysis Report identifies the most important measure(s) that will be impacted by the initiative.  

A detailed benefit analysis is not required for Tech Refresh, Variable Quantity, or Facility investments when each course of action produces the same benefits or meets the minimum requirements. In that case, the preferred course of action is the one with the lowest life-cycle cost, expressed in present value terms.  Present value is the value today of a future sum of money or stream of cash flows given a specified rate of return.

Benefits may be both quantitative and qualitative in nature. They may result from operational efficiencies, cost avoidances, improved safety, or improved security among others. These savings may accrue to the users of the NAS, the FAA, or to the public.  Accordingly, when performing benefits analysis for some investments, a wide perspective of stakeholders may need to be considered including the FAA, other government agencies (e.g., DOD, DHS), user communities (e.g., airlines, airports, the flying public) as well as the general public.
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The measures, techniques, and approaches used for benefit estimates should support the scope of the program.  Benefit estimates must be consistent with the solution ConOps and shortfall analysis which provides the basis for quantifying program benefits. 

Benefit estimates for any ACAT should be "data-driven."  The proper set of data such as operations, outages, accidents, staffing and standard future forecasts should be the cornerstones of any benefit analysis. The amount of effort and detail may vary from one analysis to the next but the methodology remains the same. The quality of any benefits estimate depends upon proper use of statistical techniques to analyze sample data, trend analysis and extrapolating benefits into future years.
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A detailed benefits analysis is conducted for each alternative taking into account those benefits that may “come on line” or be realized differently for each alternative.  Benefits analysis for an IID are generally more aggregated than those for a FID and are reflective of general mission performance goals. Due to the higher investment required for ACAT 1 and 2 programs, the benefits analysis for these programs should be prepared more rigorously and with more detail than lower ACATs.  

In final business case analysis, all New Investment ACATs require a full risk-adjusted life cycle benefits analysis for the selected alternative.  This is similar in scope and depth to its corresponding cost estimate.  

In conducting the final business case analysis, a full risk-adjusted benefits analysis should be performed for every type of quantifiable benefit claimed in the initial business case analysis.  For example, if benefits are claimed for both aircraft operational efficiency as well as personnel savings, a full risk-adjusted benefits analysis needs to be presented on both benefit types. If more than one benefit driver exists for a particular benefit type, a full risk-adjusted benefits analysis should be presented for each. For example, if operational efficiency benefits are claimed from multiple capabilities, the independent benefit contribution of each needs to be shown. To emphasize, the independent contribution of each benefit driver needs to be determined and documented. Be sure that the time-phased benefits stream accurately reflects the benefits arriving from the time-phased investment stream.

See Appendix A for benefits analysis requirements by ACAT.
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The standard benefits analysis process is a ten-step effort that flows sequentially from the first step (Determine Shortfall/Opportunity) to the last step (Complete the Business Case). See “Business Case Benefits Estimating Guide.” The process is focused on addressing uncertainty by systematically creating a high confidence risk-adjusted estimate of the benefits that will accrue over the life-cycle of the proposed investment, as well as  a range of benefits estimates that may likely accrue (i.e., from the most conservative estimate to the most optimistic estimate). Generally, the conservative benefits estimate will be used for assessing the relative merits of the proposed alternatives.  
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In quantifying benefits, the analyst compares the “status quo” or legacy environment to the projected future environment once the technology, process, infrastructure, facility, and/or system has been implemented. Because the operational environment in which the technology/process/system/facility is to be employed may impose severe restraints on its use, it is important that the operational environment be properly described in order to accurately determine the estimated benefits.

Future forecasts play a vital role in estimating life-cycle benefits. Examples are Terminal Area Forecast for future demand and enplanements, and more detailed flight data for selected days, which are useful for complex simulations.
 
Benefits analysis may involve extrapolating detailed historical data or simulation results focused on a short time period or a specific geographical location into future years and to the entire NAS respectively.  In other cases, a simplifying assumption such as the "steady state" of a solution is made to enable using a closed form analytical model instead of a full blown simulation to capture the delay performance of a solution.

There is an ample amount of historical operational and performance data at very detailed level available in various FAA databases (see “Business Case Benefits Estimating Guide,” Appendix D). The challenge is to determine the effectiveness of a new product and how it will change the status-quo. Analysts normally rely on a combination of test data gathered during prototyping, real-time simulation and actual operational data. Parametric analysis may use mathematical equations that relate to one or more physical or performance characteristics to project future performance.  

In bottom-up estimating, each benefit category is broken down into smaller components. Then, individual estimates are developed for each of the smaller components. The estimates for the smaller components are aggregated to develop a larger estimate for the entire benefit category. In doing this, the estimate for the benefit category is typically far more accurate, as it allows for careful consideration of each of the smaller parts rather than merely making one large estimate. In general, the smaller the scope of the component, the greater the accuracy. 

Typically, when conducting benefits analysis, the benefits team might solicit an SME opinion that impacts a factor.  This approach is limited by the availability of expert judgment and the credibility of that judgment.  Where several expert sources are available, the Delphi Technique may be employed when surveying a number of experts independently to reach a consensus.  The SME approach is best used as a cross check against an existing estimate or in combination with other techniques. Subject matter experts, when the experts are selected properly, are best used to derive effectiveness of solutions under study. Surveying controllers during “human-in the-loop” simulations or performing safety benefit assessment are some examples.

Quantitative benefits identified in the benefits analysis must be able to be tracked so that the investment program will be able to report its progress in achieving the benefits claimed. “Double counting” benefits is a common mistake.  Benefits analysis teams must research the business cases of other initiatives that address the shortfall to resolve any duplication.
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To the extent possible, all improvements should be captured and projected to aid the FAA decision-maker. Qualitative improvements should be listed and described. In some cases, an improvement cannot be measured operationally.  It may be too hard, not worth the time, or it may be a secondary measure so there is no direct measurement (Example: increased situational awareness and better occupational safety).
 
[bookmark: _Toc269207300][bookmark: _Toc269207479][bookmark: _Toc296500769][bookmark: _Toc323803289][bookmark: _Toc373131440]Monetizing Benefits

Once the physical contribution of each quantifiable benefit driver is determined, its economic benefit needs to be calculated. Consistency among all programs is very important when monetizing projected benefits. The IP&A Operations Research group publishes "Economic Factors" every year which are to be used by program offices when building their business case. Exceptions must be documented.


Risk-Adjusted

In a benefits estimate, there is uncertainty. A full risk-adjusted estimate requires that every benefit category have an assigned uncertainty (generally in the form of a statistical distribution – e.g., Triangular, Normal, etc.) along with estimated correlations between categories (default of 0.2 for unknown values). The benefit categories are then combined statistically, usually using Monte-Carlo techniques, to create a total benefit distribution reported in 5th percentile increments.

High Confidence Level

Confidence levels are used to measure the probability of actual benefits being greater or lesser than estimated benefits.  They are based on probabilistic risk analysis.   In benefits, the objective is to be 80% confident that the benefits will exceed the estimate.  This is determined by selecting the 20th percentile of the total result.  Thus the “low” (20th percentile) estimate is used for risk-adjusted benefits (instead of “high” 80th in cost). 
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The benefits basis of estimate is included in the Benefits Analysis Report (see “Business Case Benefits Estimating Guide.”)  In documenting the benefit analysis, for each benefit type claimed, the following needs to be identified: the benefit drivers; the methodologies/techniques/models used for estimation; the data sources used for model parameter calibration and input data, as well as any assumptions used or embedded in the data (this is especially important when third-party data has been used); and the level of risk assumed for each benefit type.

[bookmark: _Toc323803291][bookmark: _Toc373131442]Schedule Analysis

A schedule provides a time sequence for the duration of program activities and helps everyone understand both the dates for major milestones and the activities that drive the schedule. A program schedule also provides the vehicle for developing a time-phased budget baseline. Moreover, a schedule serves as an essential basis for managing tradeoffs between cost, schedule, and scope.  

All schedules shall be assessed and analyzed using the best practices outlined in Guidelines for FAA Schedule Assessment.

See Appendix A for schedule analysis requirements by ACAT.

[bookmark: _Toc323803292][bookmark: _Toc373131443]Risk Analysis  

Business case risk analysis is an objective evaluation of the proposed investment to determine:

· The probability of an undesirable event occurring/not occurring during implementation
· The significance of the consequence of the occurrence.

It is a process in which a group of programmatic, technical, and analytical specialists review the cost and benefits estimates and supporting ground rules, assumptions, and BOE. Risk is identified, mitigation techniques are devised, their costs estimated and added to the appropriate WBS element.  

If the analysis indicates an undesirable event may arise, the potential impact(s) resulting from such an occurrence/nonoccurrence must be evaluated.  As a minimum, the areas of risk to be analyzed are:  costs, benefits, schedule, and technical.  

Provide a summary of the risks associated with implementing the investment program. Include the overall risk ratings supported by a 5 X 5 risk matrix for each alternative or for the proposed investment program (final business case). Identify and evaluate major risks and create mitigation strategies for each technical alternative.

Discuss the comparative risk assessment for the initial investment decision.  For the final investment decision, reference the risk mitigation plan.

See “Guidelines for Conducting Business Case Risk Assessment” 

See Appendix A for risk analysis requirements by ACAT.


[bookmark: _Toc366739416][bookmark: _Toc373131444]Issues and Opportunities

Include issues that have been identified, analyzed, and incorporated into the business case, as well as any opportunities that would have a positive impact on the program. Guidance is provided in the Program Management Office (PMO) Risk, Issues, and Opportunities (RIO) Management Plan.

[bookmark: _Toc323803293][bookmark: _Toc373131445]Quality Assurance

All Business Cases must be complete, reasonable, and accurate, and comply with policy, guidance, and standards. The QA process is conducted through a series of quality control and independent evaluation reviews intended to achieve the following outcomes: 
JRC decisions are supported by data-driven BCA to the maximum extent possible 
BCA products are developed using consistent governmental standards and policy values 
The business case is objective and supportable 
All interdependent program impacts associated with the investment are considered 
Costs, benefits, and risks are incorporated into the program baseline  
The BCA is fully coordinated with all key stakeholders.
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The business case for an acquisition with a prime contract expected to exceed $10M will be reviewed by the FAA Chief Financial Officer (CFO) to ensure the FAA is ready to initiate the procurement of goods and services.  Specifically, the business case and associated procurement documents are evaluated to determine:
· If the contract type is suited for the proposed work effort 
· Whether other contracts exists that could provide the service
· What type of competition is planned? 

The program office should ensure they can present a statement of work demonstrating:
· Well-defined deliverables 
· Reasonable milestone dates
· Acceptance criteria for deliverables 
· Appropriate cost and performance monitoring procedures are planned.

As the CFO has been designated by the Administrator to ensure procurements meet readiness criteria, his/her staff will review the business case and associated documents to determine if the procurement is ready.  Some aspects of the review may be covered in documents other than the business case.  Specifically, an Implementation Strategy and Planning Document (ISPD) may have the procurement schedule and information on the choice of a contract type for the acquisition.  Other needed documents may be appended rather than recreated in the business case, such as a single-source justification, an analysis of performance awards, oversight plans, and market research reports.  

See: Guidance on Market Research and Selection of Contract Types for additional information.

[bookmark: _Toc323803295][bookmark: _Toc373131447]Business Case Analysis Requirements

Table A-1 in Appendix A summarizes business case analysis requirements by ACAT and investment decision point.

[bookmark: _Toc323803296][bookmark: _Toc373131448]Business Case Templates

The templates for New Investment, Variable Quantity, Tech Refresh and Facility Business Cases can be found on the IP&A web site: http://www.ipa.faa.gov

[bookmark: _Toc239124291]
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Business case analysis is tailored by Acquisition Category (ACAT) and investment decision point.  See Appendix C for ACAT definitions.  Business case requirements are summarized in Table A-1.

Table A-1.  Business Case Analysis Requirements

	ACAT
	BCA
Category
	IARD
(Refine alternatives)
	IID
(Select preferred alternative)
	FID
(Baseline Program)

	New Investment (NI) 1/2  ($300M - $800M+)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (statistical risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars). Should include the risks/uncertainty described in the Risk Analysis section.
· FAA WBS Level 2 or lower.
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, build-up not required but preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.  
	· Risk-Adjusted Life-Cycle Cost estimate for each alternative and legacy case (Base-Year and Then-Year Dollars).
· FAA WBS Level 2 or lower.
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, however build-up is preferred.
· Detailed SLOC/Function Point based software estimate (if applicable).
· IP&A develops an Independent software cost estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile cost estimate durations with program schedule.
	· Risk-Adjusted Life Cycle Cost estimate for preferred alternative and legacy case (Base-Year and Then-Year).
· FAA WBS Level 2 or lower.
· Contractor cost proposal data for applicable WBS items.
· Cost Basis of Estimate (BOE) documentation.
· IP&A develops an Independent software cost estimate (if applicable).
· Reconcile cost estimate durations with contractor schedule.
· Develop Independent Government Cost estimate (IGCE).

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization and b) qualitative when appropriate.
	· Risk-Adjusted Life Cycle Benefit estimates for each alternative.
· Benefit Basis of Estimate (BOE) documentation.
· Data analysis with lower fidelity compared to FID or simplifying assumptions might be acceptable. Acceptable methods include but not limited to; fast-time and real time simulations, operational data analysis and parametric analysis.
	· Risk-Adjusted Life Cycle Benefit estimates for preferred alternative.
· Benefit Basis of Estimate (BOE) documentation. 
· Program specific data analysis required. Acceptable methods include but not limited to; fast-time or real time simulations, operational data analysis, parametric analysis.

	
	Risk Analysis
	· Describe the programmatic risks/uncertainty associated with the new initiative and maintaining the legacy system.
	· Programmatic and estimation risk must be included.
· Documented programmatic risk analysis (with Risk Register, 5x5 charts, etc.). 
· Estimation risk applied to input variables or at lowest WBS Level.
· Requires Monte Carlo simulation or equivalent.
· Risk mitigation strategies included in LCCE and schedule.
	· Programmatic and estimation risk must be included.
· Documented programmatic risk analysis (with Risk Register, 5x5 charts, etc.). Estimation risk applied to input variables or at lowest WBS Level.
· Requires Monte Carlo simulation or equivalent.
· Risk mitigation strategies included in LCCE and schedule1.

	NI 1/2  ($300M - $800M+)
	Schedule Analysis
	· FAA WBS Level 2 or lower (major milestones and durations) for all alternatives. 
· Plan the work required to achieve the next milestone (IID).
	· FAA WBS Level 2 or lower
· Plan the work required to achieve the next milestone (FID).
· Run Monte-Carlo risk simulation or equivalent1.
· Develop dynamic preferred alternative schedules2.
	· Develop dynamic resource loaded schedule to establish the basis for the program cost schedule baseline3.
· FAA WBS Level 2 or lower.
· Detail plan the implementation schedule for the first Fiscal Year (6-12 months) (Work Packages). High-Level Planning Packages are acceptable beyond that point4.
· Run Monte-Carlo risk simulation or equivalent1. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· Run the Economic Analysis Model for all alternatives.
· 80th percentile (Cost/Schedule), 20th percentile (Benefits).
	· Run the Economic Analysis Model for preferred alternative.
· 80th percentile (Cost/Schedule), 20th percentile (Benefits).

	NI 3 
($100M - $300M)
	Cost Analysis 
	· ROM Life-Cycle Cost estimates (statistical risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars).  Should include the risks/uncertainty described in the Risk Analysis section. 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, build-up not required but preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Risk-Adjusted Life-Cycle Cost estimate for each alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, however build-up is preferred.
· Detailed SLOC/Function Point based software estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile cost estimate durations with program schedule.
	· Risk-Adjusted Life Cycle Cost estimate for preferred alternative and legacy case (Base-Year and Then-Year).
· FAA WBS Level 2 or lower.
· Contractor cost proposal data for applicable WBS items. 
· Cost Basis of Estimate (BOE) documentation.
· Reconcile cost estimate durations with contractor schedule.
· Develop Independent Government Cost estimate (IGCE).

	NI 3
($100M - $300M)
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization and b) qualitative when appropriate.
	· Risk-Adjusted Life Cycle Benefit estimates for each alternative.
· Benefit Basis of Estimate (BOE) documentation.
· Data analysis with lower fidelity compared to FID or simplifying assumptions might be acceptable. Acceptable studies methods include but not limited to; fast-time and real time simulations, operational data analysis and parametric estimates.
	· Risk-Adjusted Life Cycle Benefit estimates for preferred alternative.
· Benefit Basis of Estimate (BOE) documentation. 
· Program specific data analysis required. Acceptable methods include but not limited to: fast-time or real time simulations, operational data analysis, and parametric analysis.

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· Programmatic and estimation risk must be included
· Documented programmatic risk analysis (with Risk Register, 5x5 charts, etc.)
· Estimation risk applied to input variables or at lowest WBS Level
· Requires Monte Carlo simulation or equivalent
· Risk mitigation strategies included in LCCE and schedule
	· Programmatic and estimation risk must be included
· Documented programmatic risk analysis (with Risk Register, 5x5 charts, etc.)
· Estimation risk applied to input variables or at lowest WBS Level
· Requires Monte Carlo simulation or equivalent
· Risk mitigation strategies included in LCCE and schedule

	
	Schedule Analysis
	· Top level schedule using FAA WBS level 2 or lower (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (IID).
	· FAA WBS Level 2 or lower
· Plan the work required to achieve the next milestone (FID).
· Run Monte-Carlo risk simulation or equivalent1. 
· Develop dynamic preferred alternative schedules2. 
	· Develop dynamic resource loaded schedule to establish the basis for the program cost schedule baseline3. 
· FAA WBS Level 2 or lower.
· Detail plan implementation schedule for the first 6-12 months (Work Packages). High-Level Planning Packages are acceptable beyond that point4. 
· Run Monte-Carlo risk simulation or equivalent1. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· Run the Economic Analysis Model for all alternatives.
· 80th percentile (Cost/Schedule), 20th percentile (Benefits).
	· Run the Economic Analysis Model for preferred alternative.
· 80th percentile (Cost/Schedule), 20th percentile (Benefits)

	NI 4 & 5 (<$20M - $100M)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (statistical risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars).  Should include the risks/uncertainty described in the Risk Analysis section.
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Risk-Adjusted Life-Cycle Cost estimate for each alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, however build-up is preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.  
· Reconcile cost estimate durations with Top Level schedule.
	· Risk-Adjusted Life Cycle Cost estimate for preferred alternative and legacy case (Base-Year and Then-Year).
· FAA WBS Level 2 or lower.
· Contractor cost proposal data for applicable WBS items.
· Cost Basis of Estimate (BOE) documentation.
· Reconcile cost estimate durations with contractor schedule.
· Develop Independent Government Cost estimate (IGCE) - as required.

	
	Benefits Analysis
	· Describe shortfall through; a) quantified metrics and monetization and b) qualitative when appropriate.
	· Risk-Adjusted Life Cycle Benefit estimates for each alternative.
· Benefit Basis of Estimate (BOE) documentation.
· Data analysis with simplifying assumptions might be acceptable. Acceptable methods include but not limited to operational data analysis and parametric analysis.
	· Risk-Adjusted Life Cycle Benefit estimate for preferred alternative.
· Benefit Basis of Estimate (BOE) documentation.
· Data analysis with simplifying assumptions might be acceptable. Acceptable methods include but not limited to operational data analysis and parametric analysis.

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· Estimation risk applied to input variables or at lowest WBS Level Risk Applied at WBS level or Bottom Level.
· Does not require Monte Carlo simulation.  Requires some level of analysis, possibly Monte Carlo or equivalent to estimate high confidence results.
	· Estimation risk applied to input variables or at lowest WBS Level.
· Requires some level of analysis, possibly Monte Carlo or equivalent to estimate high confidence results.

	
	Schedule Analysis
	· Top level schedule using FAA WBS level 2 or lower (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (IID).
	· FAA WBS Level 2 or lower
· Plan the work required to achieve the next milestone (FID).
· Run Monte-Carlo risk simulation or equivalent1. 
·  Develop dynamic preferred alternative schedules2. 
	· Develop dynamic resource loaded schedule to establish the basis for the program cost schedule baseline3. 
· FAA WBS Level 2 or lower.
· Detail plan implementation schedule for the first 6-12 months (Work Packages). High-Level Planning Packages are acceptable beyond that point4. 
· Run Monte-Carlo risk simulation or equivalent1. 
· Schedule and cost WBS estimate must match.

	
	Economic Analysis
	· Not required.
	· Run the Economic Analysis Model for all alternatives.
· 80th percentile (Cost/Schedule), 20th percentile (Benefits).
	· Run the Economic Analysis Model for preferred alternative.
· 80th percentile (Cost/Schedule), 20th percentile (Benefits).

	Tech Refresh (TR) 4/5  (<$20M - $20M+)

	Cost Analysis
	· ROM Life-Cycle Cost estimates (statistical risk not required) for the preferred alternative and legacy case (Base-Year and Then-Year Dollars).  Should include the risks/uncertainty described in the Risk Analysis section.  
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Initial Investment Analysis (IID) not required.
	· Risk Adjusted (for cost uncertainty) Life-Cycle Cost Estimate for the Preferred Alternative and Legacy Case (Base-Year and Then-Year)
· FAA WBS Level 2 or lower. 
· Cost Basis of Estimate (BOE) documentation.
· Parametric estimating and cost factors acceptable. 
· Market Surveys (if required) and/or SIR results required.
· Near-term legacy case Activity Spend Plan required.
·  Impact on Ops Appropriation evaluated.

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· Initial Investment Analysis (IID) not required.
	· Not required. 
· Prioritize components/projects if applicable. 

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· Estimation risk applied to input variables or at lowest WBS Level.
· Requires some level of analysis, possibly Monte Carlo or equivalent to estimate high confidence results1. 

	
	Schedule Analysis
	· Top level schedule using FAA WBS Level 2 or lower (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	· Develop dynamic risk adjusted schedule.
· Develop solution implementation schedule at FAA WBS Level 2 or lower2. 
· Detail plan implementation schedule for the first 6-12 months (Work Packages). High-Level Planning Packages are acceptable beyond that point4.  
· Requires some level of risk analysis, possibly Monte Carlo or equivalent to estimate high confidence results. 80% confidence level1. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· 
	· Cost Effectiveness Analysis required.

	Facility Program (F) 1F/2F ($300M - $800M+)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, build-up not required but preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule. 
	· Initial Investment Analysis (IID) not required.
	· Final Investment Analysis (FID) completed at Project Level

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· Initial Investment Analysis (IID) not required.
	· Final Investment Analysis (FID) completed at Project Level

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· 

	
	Schedule Analysis
	· Top level schedule using FAA WBS (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	· 

	
	Economic Analysis
	· Not required.
	· 
	· 

	Facility Program 3F ($100M - $300M)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, build-up not required but preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.        
	· Initial Investment Analysis (IID) not required.
	· Final Investment Analysis (FID) completed at Project Level

	
	Benefits Analysis
	· Describe shortfall  through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate
	· Initial Investment Analysis (IID) not required.
	· Final Investment Analysis (FID) completed at Project Level

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· 

	
	Schedule Analysis
	· Top level schedule using FAA WBS (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	· 

	
	Economic Analysis
	· Not required.
	· 
	· 

	Facility Program 4F/5F (<$20M - $100M)

	Cost Analysis
	· ROM Life-Cycle Cost estimates (risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Initial Investment Analysis (IID) not required.
	· Final Investment Analysis (FID) completed at Project Level

	Facility Program 4F/5F (<$20M - $100M)
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· Initial Investment Analysis (IID) not required.
	· Final Investment Analysis (FID) completed at Project Level

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· 

	
	Schedule Analysis
	· Top level schedule using FAA WBS (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	· 

	
	Economic Analysis
	· Not required.
	· 
	· 

	Facility Project F1/F2/F3 (<$1.5M - $15M+)

	Cost Analysis 
	· ROM Life-Cycle Cost estimates (risk not required) for each alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Initial Investment Analysis (IID) not required.
	· Risk-Adjusted Life Cycle Cost estimate at WBS Level 2 or below (including legacy case).
· Cost Basis of Estimate (BOE) documentation.
· Architectural & Engineering (A&E) cost estimate required.
· Market Surveys or SIR results required. 
· Five year funding profile required.
· Prioritized affordability analysis required.

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· 
	· Not required if each Funding Option meets the minimum requirements.

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· Risk ranges commensurate with scope of the initiative.
· Does not require Monte Carlo simulation.

	Facility Project F1/F2/F3 (<$1.5M - $15M+)
	Schedule Analysis
	· Top level schedule using FAA WBS (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· Initial Investment Analysis (IID) not required.
	· Facility Execution Plan required.
· Implementation Strategy and Planning Document (ISPD) required.
· Develop solution implementation schedule at FAA WBS Level 2 or lower2. 
· Detail plan implementation schedule for the first 6-12 months (Work Packages). High-Level Planning Packages are acceptable beyond that point4. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· 
	· Cost Effectiveness Analysis required.

	Variable Quantity (VQ) 1/2 ($300M - $800M+)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (risk not required) for the preferred alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, build-up not required but preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Initial Investment Analysis (IID) not required.
	· Risk-Adjusted Life-Cycle Cost estimate for the preferred alternative and legacy case (Base-Year and Then-Year).
· FAA WBS Level 2 or lower. 
· Cost Basis of Estimate (BOE) documentation.
· Five year funding profile required.
· Develop Funding Execution Plan (as required).
· Average unit cost data acceptable.
· Prioritized affordability analysis required.

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· Initial Investment Analysis (IID) not required.
	· Not required if each Funding Option meets the minimum requirements.

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· Operational Risk Analysis required.
· Cost risk ranges commensurate with scope of the initiative.
· Monte Carlo simulation required.

	
	Schedule Analysis
	· Top level schedule using FAA WBS level 2 or lower (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	·  Variable Quantity Execution Plan required
· Develop risk adjusted site implementation schedule.
· Develop site implementation schedule at FAA WBS Level 2 or lower2. 
· Run Monte-Carlo risk simulation or equivalent1. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· 
	· Cost Effectiveness Analysis required.

	Variable Quantity 3  ($100M - $300M)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (risk not required) for the preferred alternative and legacy case (Base-Year and Then-Year Dollars). 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable, build-up not required but preferred.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Initial Investment Analysis (IID) not required.
	·  Risk-Adjusted Life-Cycle Cost estimate for the preferred alternative and legacy case (Base-Year and Then-Year).
· FAA WBS Level 2 or lower. 
· Cost Basis of Estimate (BOE) documentation.
· Five year funding profile required.
· Develop Funding Execution Plan (as required).
· Average unit cost data acceptable.
· Prioritized affordability analysis required.

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· Initial Investment Analysis (IID) not required.
	· Not required if each Funding Option meets the minimum requirements.

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· Risk ranges commensurate with scope of the initiative.
· Does not require Monte Carlo simulation

	Variable Quantity 3  ($100M - $300M)
	Schedule Analysis
	· Top level schedule using FAA WBS level 2 or lower (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	· Variable Quantity Execution Plan required
· Develop risk adjusted site implementation schedule.
· Develop site implementation schedule at FAA WBS Level 2 or lower2. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· 
	· Cost Effectiveness Analysis required.

	Variable Quantity 4/5 (<$20M - $100M)
	Cost Analysis
	· ROM Life-Cycle Cost estimates (risk not required) for the preferred alternative and legacy case (Base-Year and Then-Year Dollars) 
· FAA WBS Level 2 or lower. 
· Engineering estimates, analogies, parametric estimating and cost factors acceptable.
· ROM or analogy based software SLOC estimate (if applicable).
· Cost Basis of Estimate (BOE) documentation.
· Reconcile ROM cost estimate durations with schedule.
	· Initial Investment Analysis (IID) not required.
	· Risk-Adjusted Life-Cycle Cost estimate for the preferred alternative and legacy case (Base-Year and Then-Year).
· FAA WBS Level 2 or lower. 
· Cost Basis of Estimate (BOE) documentation.
· Five year funding profile required.
· Develop Funding Execution Plan (as required).
· Average unit cost data acceptable.
· Prioritized affordability analysis required.

	
	Benefits Analysis
	· Describe shortfall through a) quantified metrics and monetization (optional) and b) qualitative (when) appropriate.
	· Initial Investment Analysis (IID) not required.
	· Not required if each Funding Option meets the minimum requirements.

	
	Risk Analysis
	· Describe the risks associated with maintaining the legacy system.
	· 
	· Risk ranges commensurate with scope of the initiative.
· Does not require Monte Carlo simulation.

	Variable Quantity 4/5  (<$20M - $100M)
	Schedule Analysis
	· Top level schedule using FAA WBS level 2 or lower (major milestones and durations). 
· Detail plan the work required to achieve the next milestone (FID).
	· 
	· Variable Quantity Execution Plan required.
· Develop solution implementation schedule at FAA WBS Level 2 or lower2. 
· Detail plan implementation schedule for the first 6-12 months (Work Packages). High-Level Planning Packages are acceptable beyond that point4. 
· Schedule and cost estimate WBS must match.

	
	Economic Analysis
	· Not required.
	· 
	· Cost Effectiveness Analysis required.






 Risk adjusted schedule (80% confidence level against the point estimate) to establish the Management Schedule Reserve (MR).

2 For guidance on creating a compliant schedule refer to the FAA Schedule Assessment Guide 10 Best Practices. 

3 A dynamic schedule predicts changes in forecast dates and in critical paths when updates are applied through the use of predecessors and successors.  A resource loaded schedule applies the elements of cost (labor, materials, etc.) to schedule activities to determine the planned cost for each activity/WBS element.  The cost at WBS level 2/3 (See ACAT requirements) or lower should match the cost estimate for F&E funding only.  Activity 5 and Ops funding are not tracked for performance measurement purposes.
*For further guidance refer to the draft GAO Schedule Assessment Guide (GAO-12-120G) Loading Activities with Resources in Best Practice 3 and Predecessor & Successor (Logic) in Best Practice 2.

4 The Schedule should plan the first 6-12 months at the level required to execute the program and accurately measure performance (Earned Value Work Packages).  Beyond the 6-12 month rolling wave, higher level planning is acceptable (Earned Value Planning Packages or Summary Level Planning Packages.)
*For further guidance refer to the draft GAO Schedule Assessment Guide (GAO-12-120G) Rolling Wave Planning in Best Practice 3.
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[bookmark: _Toc373131450]Definitions for Business Case Analysis Requirements

Full Risk-Adjusted Life Cycle Cost Estimate:  The total cost to the FAA of acquiring, operating, maintaining, supporting, and disposing of systems or services over its useful life.  Life cycle cost includes total acquisition and operational costs, and includes all appropriations (RE&D, F&E, and OPS).

Risk-Adjusted: In a cost estimate there is uncertainty. A full risk-adjusted estimate requires every cost element (WBS) to have an assigned uncertainty (generally in the form of a statistical distribution – e.g., Triangular, Normal, etc.) along with estimated correlations between elements (default of 0.2 for unknown values).  The cost elements are then combined statistically (usually using Monte-Carlo techniques – required for ACAT 1, 2 and 3) to create a total cost distribution reported in 5% (percentiles) steps.  Current guidance is to select the 80% confidence cost (i.e., 80th percentile).

High Confidence Level:  The Confidence Interval is a tool used to signify the reliability of an estimate in a statistical analysis. An indicator of over or under running the project cost based on probabilistic risk analysis. An 80% Confidence Level implies that there is an 80% probability that the project will be completed at or under the established baseline cost.

Rough Order of Magnitude (ROM):  An estimated cost based on approximate cost models or expert analysis. It is usually based on top-level requirements or specifications, and an overall prediction of work to be done to satisfy the requirements.

Full Cost Basis of Estimate Documentation:  Develop the cost Basis of Estimate (BOE) in a manner that allows an independent cost estimator to understand the methodology and models adequately to reconstruct and verify the estimate. See Guidelines for Documenting Cost Basis of Estimate.

Full Risk-Adjusted Life Cycle Benefit Estimate:  The process is focused on addressing uncertainty by systematically creating a high confidence risk-adjusted estimate of the benefits that will accrue over the life-cycle of the proposed program, as well as a range of benefits estimates that may likely accrue (i.e., from the most conservative estimate to the most optimistic estimate).  Monte Carlo techniques are required for ACAT 1, 2, and 3.  See Business Case Benefits Estimating Guide.

High Confidence Level:  Under benefits the definition of confidence is reversed.  In benefits we want to be 80% confident that the benefits will exceed the estimate.  This is determined by selecting the 20th percentile of the total result.  Thus the “low” (20th percentile) estimate is used for risk-adjusted benefits (instead of “high” 80th in cost). This skews things to the low end of the results for the sake of being conservative.


Cost-effectiveness Analysis (CEA): A form of economic analysis.  A program is cost-effective if, on the basis of life cycle cost analysis of competing alternatives, it is determined to have the lowest costs expressed in present value terms for a given amount of benefits. Cost effectiveness analysis is appropriate whenever it is unnecessary or impractical to consider the dollar value of the benefits provided by the alternatives under consideration. This is the case whenever (i) each alternative has the same annual benefits expressed in monetary terms; or (ii) each alternative has the same annual affects, but dollar values cannot be assigned to their benefits. 
Cost-effectiveness analysis can also be used to compare programs with identical costs but differing benefits. In this case, the decision criterion is the discounted present value of benefits. The alternative program with the largest benefits would normally be favored. 
Full Benefit Basis of Estimate Documentation:  Describe the derivation of estimated benefits in sufficient detail to allow an independent reviewer to determine whether the estimate is complete, accurate, and realistic.  Identify the primary methodology and techniques that were employed to construct the estimate for each metric, along with a general statement that relates the rationale for having selected these particular methodologies and techniques.  See Business Case Benefits Estimating Guide.

Analogy:   The analogy method compares a new or proposed system with one analogous (i.e., similar) system, that was typically acquired in the recent past, for which there is accurate cost and technical data. There must be a reasonable correlation between the proposed and “historical” system. The estimator makes a subjective evaluation of the differences between the new system of interest and the historical system. The analogy method is typically performed early in the cost estimating process.

Parametric Estimating and Cost Factors:  Sometimes known as the statistical method, this technique generates an estimate based on system performance or design characteristics.  It uses a database of elements from similar systems.  It differs from analogy in that it uses multiple systems and makes statistical inferences about the Cost Estimating Relationships (CERs).

Parameter:  A characteristic that is considered to be essential in accurately describing a problem, population, or system.  The characteristic is used to calibrate, measure, or calculate a series of results or tests.  Various types include design, system, equipment, or cost parameter.  In costs, it is often hours/pounds, dollars/horsepower, hours/wire, etc.
Parametric Estimating:  The parametric, or statistical, method uses regression analysis of a database of two or more similar systems to develop Cost Estimating Relationships which estimate cost based on one or more system performance or design characteristics (e.g., speed, range, weight, thrust, size). The parametric method is most commonly performed in the initial phases of product description. 
CER: A CER is a mathematical expression relating the cost of the dependent variable to one or more independent cost-driving variables. There are two fundamental types of CERs:

· Cost-to-cost CER (or Cost Factor) where the cost of one element is used to estimate, or predict, the cost of another element 
· Cost-to-non-cost CER where a characteristic of an item, such as weight of the item, is used to estimate, or predict, the item’s cost
.

Engineering Methodology:  The engineering build-up method (Bottom-Up Estimating) develops the cost, effort and duration estimate at the lowest level of the WBS and the sum of the pieces becomes the estimate.  The technique involves breaking the project (or phase) down into activities, tasks and sub-tasks, estimating the effort, duration and cost of each and rolling them up to determine the full estimate. Determining the duration through a bottom-up approach requires sequencing and resource leveling to be done as part of the scheduling process.

The premise is that data from the development phase can be used to estimate the cost for production. The build-up method is used when an analyst has enough detailed information about building an item—such as number of hours and number of parts—and the manufacturing process to be used.

Risk Mitigation Costs included in LCCE:  The cost of mitigating and/or managing risks should be part of the cost estimate and identified as such. Cost estimators should refrain from burying contingency allowances in the LCCE.

Risk Ranges Commensurate with Scope of the Investment:  Confidence levels should be directly proportional to the project phase, size and complexity.  Based on a historical evaluation of previous FAA programs, IP&A has identified several characteristics of new programs that appear to be risk drivers.  These are:

· Hardware & software maturity,
· Hardware & software size and complexity,
· Development period & implementation schedule,
· Interfaces (number & complexity) between system modules,
· Interfaces (number & complexity) with existing and planned systems,
· Impact on NAS controllers/users.

The degree to which one or more of these risk drivers is present defines appropriate risk ranges.  

Deterministic and Probabilistic Analysis:   These processes use the same basic model involving an equation that relates the various parameters likely to affect exposure and/or risk. However, they differ in the data used to represent these parameters:

Deterministic Analysis:  In statistics, a relationship between two or more variables that is certain in nature.  Deterministic methods use point estimates which are often, but not necessarily always, worst case estimates.

Probabilistic Analysis (Monte Carlo Simulation):  Monte Carlo methods use distributions for one, some, or all of the parameters in the equation. Mathematical techniques for MC are readily implemented using standard “off the shelf” software (e.g., @RISK®, Crystal Ball®, various statistical packages). MC assessments should include sensitivity and uncertainty analyses to assess the impact of influential parameters on the variability and uncertainty in the outcome distribution.

Operational/Safety Data Analysis:  Analysis of NAS operational and safety data should be objective and incorporate statistical methodology.  Whenever different methodologies are used to analyze data, the relationships among the methods and the ramifications of the differences should be described to enable formal comparison of the measurements obtained.  The following are some sources of operational/safety data:

Aviation System Performance Metrics (ASPM) - Aircraft performance and delay data for all flights into and out of the 77 most significant (i.e. most operations/delays) airports in the NAS
Airline Service Quality Performance (ASQP) - Aircraft performance and delay data for all flights managed by the specific carriers that are each responsible for at least 1% of the operations in the NAS (delays also broken down into categories based on the cause of delay: Weather, NAS inefficiency, Late arrival from a previous flight, and mechanical/carrier caused)
Aviation System Analysis and Sharing (ASIAS) - Aviation Safety Information Analysis and Sharing;
Aviation Safety Reporting System (ASRS) - Operational errors, pilot deviations, and other air traffic problems;
National Flight Data Center (NFDC) - Aeronautical information detailing the physical description and operational status of all components of the National Airspace System (NAS);
National Airspace System Performance Analysis System (NASPAS) - Facility and service reports on scheduled and unscheduled outages from the National Outage Database (NODB) and Maintenance Management System (MMS);
National Traffic Management Log (NTML) - NAS operational data from the TFMS, includes Ground Delay Program, Ground Stops, Restrictions, runway configuration.
Operations Network (OPSNET) - NAS-Wide and facility-specific demand and delay data.

Schedule Risk Analysis:  Schedule risk analysis examines the effect of activities and events slipping on a program’s critical path or the longest path through the network schedule. It also analyzes how various activities affect one another because of precedence relationships—activity C cannot begin until activities A and B are finished—and how a slip in one activity affects the duration of other activities when concurrence is high among tasks. By applying probabilistic distributions to capture the uncertainty with traditional early start–late start and early finish– late finish schedule durations, using optimistic, pessimistic, and most likely values, a cost estimator can draw a better picture of the true critical path and any cost effects to the program. 

Top Level Schedule Analysis: Top level schedule analysis examines the effect of activities and events slipping on a program’s critical path or the longest path through the network schedule by applying most likely values, adjusted for risk as determined by subject matter experts, to obtain a better picture of the true critical path. 

Justify Timing:  What will happen if the initiative is delayed five (5) years? What will happen if the initiative is partially implemented now and the rest later?
 
Sensitivity Analysis on Timing: Test the sensitivity of cost and benefits to changes in schedule.  

[bookmark: _Toc296500789][bookmark: _Toc317079291]Assumption:  A belief about an uncertain future condition that removes some aspect of a topic from further analysis.  Assumptions are commonly used to take a position on the future value of a parameter so as to eliminate the need to further analyze it.  Simple examples would include future inflation rates, future wage rates, future working hours per month.  (Assumptions generally do not include analytical methodology.  See Ground Rule.)  An assumption is most useful when it accurately reflects future conditions.  An incorrect assumption about the future can lead to a misallocation of effort and resources.  Investing in costly increases in capacity, based upon ultimately faulty projections of increased future demand, may strip resources from higher priority investments.   For example, “air traffic will continue to increase” would be better stated as “demand for services will be based on the TAF.” 

[bookmark: _Toc296500790][bookmark: _Toc317079292]Constraint:  An environmental limitation that is perhaps unusual or surprising so that it is necessary to explicitly describe it.  Constraints are commonly used to be clear that a limiting condition exists with sufficient certainty that the subsequent analysis need not evaluate the lack of the condition.  Examples would include the lack of funds for overtime hours eliminating the need to analyze the use of overtime, the lack of additional capital funding that eliminates the need to analyze the possibility of accelerating or expanding a program, the lack of additional “bandwidth” on a development contract that eliminates the need to analyze higher levels of staffing than are contractually available.  Constraints are most useful when they avoid analytical work that ultimately has no useful impact upon the ultimate decision.  An incorrect constraint may lead to lack of consideration of realistic alternatives and strategies and ultimately to suboptimal outcomes.

[bookmark: _Toc296500791][bookmark: _Toc317079293]Ground Rule:  A ground rule is a direction to include or exclude some factor or to compute something in a particular way.  Ground rules are used to specify a manner of analysis with a view toward reducing the amount of analysis where it makes sense to do so.  The value of a ground rule is that it eliminates some procedural choices that might otherwise be addressed through time-consuming sensitivity analysis.  A ground rule might specify the analytical period to be used for the study.   (Ground rules generally do not address parameter values.  See Assumptions.)  Ground rules are useful when they answer policy or procedural questions that might otherwise consume analytical bandwidth.  An inappropriate ground rule might incorrectly reflect FAA policy or might unintentionally shape the analysis such that it misses an important opportunity to optimize the results. Ground rules are often incorrectly stated as assumptions, e.g., “funding will be available.” 
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NEW INVESTMENTS (NI)

New Investments (NI) are programs associated with the research, design, development, and implementation of a new FAA product, system, or service.  The program typically introduces new capabilities, or provides new or improved functionality to an existing program [e.g., Pre-Planned Product Improvement (P3I)].

[bookmark: _Toc269207315][bookmark: _Toc269207494][bookmark: _Toc269207316][bookmark: _Toc269207495]TECHNOLOGY REFRESHMENT (TR)

Technology refreshment is a program associated with keeping fielded products, systems, and services maintained and operational.  It does not result in any new safety or security implications.  The program is also not intended to result in new or improved functionality, and any new technology introduced is strictly incidental.  The program has an enterprise-wide impact, whereby a change to the product or system will sustain its continued use for a specified period of time. 
 
Within AMS, other similar types of investments are incorporated into the Technology Refreshment category including the following: Service Life Extension (SLEP) and Replacement-in-Kind.

VARIABLE QUANTITY (VQ)

Variable Quantity is a program that includes insertions, modernizations, or additions to quantities of systems or subcomponents previously fielded and in operation within the FAA.  The program is associated with keeping fielded products, systems and services maintained and operational, and does not result in any new safety or security implications.  The program is also not intended to result in new or improved functionality, and any new technology introduced is strictly incidental.  In addition, the program does not typically have a defined duration (with a set start and end date), and must meet the following criteria:

· The program impacts one service delivery point (SDP) or multiple SDPs based on the level of funding available
· The amount of equipment/systems/services procured or replaced is based on a trade-off between need and funding available.

Individual components are typically commercial-off-the-shelf, and involve limited technical risk; the costs are highly predictable, and can typically be monetized on a unit cost basis.

Variable Quantity programs are required to complete a Funding Options and Operational Risk Analysis for three different funding options.  This strategy will allow decision-makers to consider different funding trade-offs, assess how differing levels of funding may impact the program’s overall effectiveness, and ultimately balance the cost of the program against annual budget threshold limitation. 

Examples of how the three different options may be framed include the following:

· Provide the quantity needed to satisfy operational capability performance parameters
· Provide the most realistic purchase projection based on historical data
· Provide the most cost effective strategy relative to the programs needs 

The Funding Options and Operational Risk Analysis includes a description for each option and a 5-year F&E flexible funding profile that includes minimum quantity/performance targets based on the operational risk described in the program business case. Costs are outlined determined at both the unit cost and total cost levels.


FACILITIES (F)

A facility program is associated with new construction, replacement, modernization, repair, remediation, lease, or disposal of FAA manned and unmanned facility infrastructure(s).

Facility projects are those individual investments made at a site-level.  Facility projects may fall into one of three sub-ACATs (F1, F2, and F3).  

Higher-dollar value projects involving new construction or complex/politically sensitive aspects will be categorized as F1 projects.  New construction refers to the establishment of a brand new facility, and does not include the replacement or modernization of an existing facility.  Lower-dollar value and/or less complex projects, including replacements or modernizations, are categorized as F2 and F3 projects.  Only F1 projects require a Business Case. F2 and F3 projects follow LOB-specific governance and documentation requirements.
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	Acronym
	Full Name

	ACAT
	Acquisition Category

	AEB
	Acquisition Executive Board

	AIO
	Assistant Administrator for Information Services

	AFI-1
	Office of Investment Planning and Analysis

	AMS
	Acquisition Management System

	ATO
	Air Traffic Organization

	B/C
	Benefit – Cost Ratio

	BOE
	Basis of Estimate

	CFO
	Chief Financial Officer

	CIO
	Chief Information Officer (AIO-1)

	CIT
	Capital Investment Team

	CRD
	Concept and Requirements Definition

	CTO
	Chief Technology Officer

	DOD
	Department of Defense

	DOT
	Department of Transportation

	EA
	Enterprise Architecture

	EAB
	Enterprise Architecture Board

	FAA
	Federal Aviation Administration

	F & E
	Facilities and Equipment

	FID
	Final Investment Decision

	fRD
	final Requirements Document

	GAO
	Government Accountability Office

	IA
	Investment Analysis

	IAP
	Investment Analysis Plan

	IARD
	Investment Analysis Readiness Decision

	IGCE
	Independent Government Cost Estimate

	IID
	Initial Investment Decision

	IRR
	Internal Rate of Return

	JRC
	Joint Resource Council

	LCCE
	Life Cycle Cost Estimate

	LOB
	Line of Business

	NAS
	National Airspace System

	NI
	New Investment

	NPV
	Net Present Value

	OMB
	Office of Management and Budget

	PEG
	Pocket Estimating Guide

	POC
	Point of Contact

	pRD
	preliminary Requirements Document

	QA
	Quality Assurance

	RD
	Requirements Document

	SME
	Subject Matter Expert

	TR
	Technology Refreshment

	VQ
	Variable Quantity

	WBS 
	Work Breakdown Structure
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