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The final shortfall analysis report quantifies the shortfall to provide a clear understanding of the magnitude of the problem, its nature, urgency, and impact which provides greater insight into the potential benefits[footnoteRef:1] that a given initiative may provide.  Final shortfall analysis captures the factual data that quantifies and substantiates (to the extent feasible) how much the applicable metrics can realistically improve.   [1:  See Guidelines for Benefits Estimating.] 

Executive Summary (One page maximum)

The Executive Summary provides a high-level review of the shortfall analysis. It includes the following:

· A brief summary of the history of the initiative and no more than two unique or important assumptions.
· A brief description of the differences between current capabilities and future capabilities. 
· A summary of the data and methodology used to quantify the analysis.
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Clearly, and briefly, state the problem that needs to be addressed or resolved. Later, in Section 7, you will describe the shortfall in more detail. 
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Provide a brief functional description of the the new or updated capability that is required to meet FAA strategic objectives. Include a brief history of the initiative, origin of the initiative, and a brief technical description of both the current system capabilities and the needed future capabilities Cite relevant analyses that defined the needed services and capabilities such as in the Service Analysis Assessment Report..
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Identify Agency strategic goals and objectives supported by this initiative, then describe how it supports them. Examples of goals and objectives include NextGen, Destination 2025.
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Describe the operational concept.  Answer the following questions in the narrative:

What will the initiative physically or operationally do? 
How can I measure that? What historical data are available for creating a metric? What tools are available for predicting future values of the metric? 
How will this initiative permit new FAA or ATC procedures? How will it reduce regulations or permit greater flight efficiency? 
How does the operational concept look with the new capability?  How will people do their job differently as a result of this initiative?
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· Identify other programs impacted by this initiative and whether this initiative is impacted by or dependent on any other program(s).
· State whether or not the shortfall under consideration is being addressed, in whole or in part, by other FAA initiatives.
· Identify planned future initiatives that may impact this initiative in whole or in part.  If so, address the extent and timing of those initiatives.    
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List the individuals and their organizations that are part of the shortfall analysis team and describe their roles.

	Name
	Organization
	Role
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A critical step in shortfall analysis is explicitly articulating all assumptions.  The assumptions section lists and fully defines all specific statements that are used as a basis to create the shortfall analysis.  Assumptions represent a set of judgments about past, present and/or future conditions postulated as true in the absence of absolute proof.  The following is a list of categories of assumptions that are used in most shortfall analyses: concept of operations/use, functions, capabilities, schedule, cost limitations, high-level time phasing, analysis period, economic service life

Assumptions are neither optimistic nor pessimistic; rather they are realistic extrapolations of existing knowledge and data. Each assumption includes detailed explanations and/or justifications for its basis including data, sources, and methodology. Cite references and/or source materials used to create the assumptions.  Include only those assumptions that are relevant to the offered shortfall and its analysis. 

These assumptions should be evaluated later during Investment Analysis risk assessment. 

[bookmark: _Toc315675096][bookmark: _Toc315680154][bookmark: _Toc315680242][bookmark: _Toc315692900][bookmark: _Toc315694839][bookmark: _Toc315695103][bookmark: _Toc315783879][bookmark: _Toc315871675][bookmark: _Toc315933586][bookmark: _Toc319051316][bookmark: _Toc322413984][bookmark: _Toc322414134][bookmark: _Toc323537613][bookmark: _Toc327172399][bookmark: _Toc327172522][bookmark: _Toc327869490][bookmark: _Toc327869748][bookmark: _Toc327869839][bookmark: _Toc327870021][bookmark: _Toc327870217][bookmark: _Toc327870308][bookmark: _Toc333399772][bookmark: _Toc333400921][bookmark: _Toc333401180][bookmark: _Toc333401403][bookmark: _Toc333391649][bookmark: _Toc333391775][bookmark: _Toc333391862][bookmark: _Toc333391994][bookmark: _Toc333392148][bookmark: _Toc333473171][bookmark: _Toc333473261][bookmark: _Toc333473441][bookmark: _Toc333473531][bookmark: _Toc333473621][bookmark: _Toc335384069][bookmark: _Toc335384325][bookmark: _Toc335384428][bookmark: _Toc335384513][bookmark: _Toc335384595]LEGACY CASE 

An accurate and defensible estimate of current capability shortfalls requires that the “Legacy Case” be clearly identified at the beginning of the analysis.  The Legacy Case provides the basis against which comparison can be made to estimate and measure performance improvements resulting from the proposed investment.  The Legacy Case includes: (1) all existing assets, systems, facilities, people and processes that are currently performing a function; and (2) legacy investments that are included in the program’s approved and funded segment baseline but still awaiting delivery.  The Legacy Case does not include any additional investment (e.g., technology refreshment of system components) beyond what is already included in a program’s investment segment baseline (as approved by the Investment Decision Authority).  See FAA Guidelines for Defining and Applying the Legacy Case.
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Provide a technical (e.g., system) and programmatic (e.g., maintenance requirements) description of the legacy system, sufficiently detailed to develop a cost estimate, identify and quantify shortfalls, and assess risk. Include an “AS-IS” Systems/Services Interface Description graphic. 
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Describe processes and procedures (e.g. periodic position reporting to controllers by pilots, required separation between in-trail aircraft on oceanic routes, etc.) that are in place to provide the current required services and capabilities supported by the legacy system(s). Include an “AS-IS” Overview and Summary Information graphic and an “AS-IS” High Level Operational Concept Graphic.

The system and operational descriptions are validated by the following office:

· NAS Projects: Office of Engineering Services, ANG-B, as well as with the NAS EA group (ANG-B2)
· Non-NAS Projects: Office of Information Services, Office of IT Research & Development (ARD-200)
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The Legacy Case risk assessment must answer the question “Why must we do this now?”  Specifically, address the risks associated with maintaining the current system with regard to supply/support and interface with current systems, new acquisitions, and planned future investments.
 
Describe the impact this shortfall will have if not addressed.  Discuss the relative merits of: (1) addressing the shortfall now rather than later; and (2) addressing part of the shortfall now and the rest later.  Specifically:
 
· What will happen if the initiative is delayed five (5) years?
· Can spare parts be made available to maintain the Legacy System?
· What will happen if the initiative is partially implemented now and the rest later?
· What will happen if the initiative is not implemented? 
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The Legacy Case cost estimate captures Operations and Maintenance (Ops) expenses for the Economic Service Life or the analysis period, whichever is shorter.  All associated labor, parts, and material costs associated with Ops activities should be included in the estimate.   The only Facilities and Equipment (F&E) costs that may be included in the estimate are those costs associated with current approved segment baseline investments that are funded and awaiting delivery.
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Describe, in detail, the required future functional and operational capabilities and explain the advantages that system improvements will have on end users.  Identify the source of the required capabilities. This section simply states the required future capabilities, not how to achieve them.
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(Updated from the Preliminary Shortfall Analysis Report)
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The magnitude of the shortfall has two aspects:

· Performance Value/Quantified Metrics (i.e. # of failures per time period), and;
· Economic Value/Monetized Metrics (i.e. # of failures per time period multiplied by cost of a failure).
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Identify the metrics that will be most impacted by the new initiative. These metrics must relate to the FAA’s strategic objectives and goals.  For quantifiable shortfalls, this explanation must include a numeric measure, value, and percentage indicating the magnitude of the shortfall.  Describe and estimate the future effects and impacts of the shortfall.

Display the findings in tables, charts, and graphs.  For example:  Historical data may show that failure rates for a major piece of equipment are increasing, and the down time for each failure is increasing as well, resulting in increased delays.  Shortfall analysis would show historical data for Mean Time Between Outages (MTBO), Mean Time to Restore/Repair (MTTR), and delays and project those figures for a time into the future representing the analysis period.  A reduction in MTBO and MTTR could result in decreased delays, and a decrease in maintenance staffing.     

Include qualitative shortfalls when appropriate. Examples include environmental impacts and the intrinsic value of information.  Although the shortfalls cannot be quantified, they can be illustrated.  Describe the extent and scale of the shortfall.  Describe any impairment to end users, the FAA, or the general public.

Examples of shortfall categories and suitable metrics are[footnoteRef:2]:  [2:  Categories listed alphabetically; no priority is implied.] 

·   Air Navigation Service Provider (ANSP) Productivity:
· Restoral times
· System outages
· Failure rates
· System availability
· Training and personnel costs
· Staff productivity
· Airport and Airspace Capacity (when constrained): 
· Average demand-to-capacity and/ or peak demand-to-capacity 
· Throughput (Number of operations (e.g. flights) per time period)
· Number of runways/runway configurations
· Environment:
· Emissions
· Noise
· Infrastructure
· Number
· Size
· Labor hours
· Utility usage
· Safety:
· Accident rate
· Fatality and injury rate
· Operational errors/operational deviations
· Pilot deviations
· Near miss
· Equipment/property damage
· Security:
· Response time
· User Efficiency:
· Operational delays
· Distance/time/fuel
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Provide a Rough Order of Magnitude (ROM) estimate of the dollar value of the shortfall for each metric in paragraph 5.2.1 using suitable cost estimating techniques (see Guidelines for FAA Cost Estimating). If the shortfall analysis involves cost avoidance or savings, include quantities, unit costs, schedules, and other relevant cost parameters. 

Visual aids such as diagrams, charts, graphs, or tables are recommended.



ATTACHMENTS
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Explain, substantiate, and evaluate the data used to quantify the shortfall.  Provide rationale for normalizing or adjusting the data. Cite references and source material such as previous analyses or studies. Identify the shortcomings of previous analysis.
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Provide an overview of the methodology that was used to quantify the data. The overview chronologically explains what and how it was done.  Diagrams, charts, graphs, or tables are recommended.  Describe all aids that depict the methodology.  Identify models used in the estimation and describe how they operate, input assumptions, known weaknesses, and outputs. Provide references.
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