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When the needed capability differs from the current capability, a service gap or service shortfall exists. The primary purpose of shortfall analysis is to describe and document a shortfall sufficiently to convince a decision-maker that proceeding with the investment initiative is warranted.  Shortfall analysis provides a clear understanding of the problem, its nature, urgency, and impact.

Understanding the shortfall, or problem to be addressed, is the most critical step of the entire business case process.  The business case is built on the foundation provided by the shortfall analysis.  Failure to thoroughly and completely grasp the problem/shortfall at an early stage can lead to failure of the investment analysis process.  The investment analysis team should have a comprehensive understanding of the problem/shortfall the program seeks to resolve.   This includes the relationship between the needed capabilities and Legacy Case.
 
This document provides guidelines for conducting shortfall analyses as part of Service Analysis and Concept and Requirements Definition (CRD) phases of the FAA Acquisition Management System (AMS).  Service organizations are required to identify performance gaps during Service Analysis to support FAA Destination 2025 and to quantify their impacts during Concept and Requirements Definition. All initiatives, at all Acquisition Categories (ACATs), are required to conduct a shortfall analysis.  The Office of Investment Planning and Analysis (AFI-1), NextGen Operations and Planning Service Unit (ANG-B), and Office of IT Research and Development (ARD-200) jointly sponsor this document.
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Technology innovations are investigated on a continuing basis to explore opportunities for improving service delivery. The assessment extends over the range of capabilities necessary for service delivery (e.g., automation and data processing, surveillance, communications, and navigation), and is conducted within context of the FAA Enterprise Architectures. Shortfalls and opportunities are defined in quantified, measurable terms. They are prioritized according to their criticality for achieving FAA strategic and performance goals and are traceable directly to them.

In conducting a shortfall analysis, requiring Service Organization personnel work with personnel from the Systems Engineering and Safety Office, specifically the Concepts and Requirements Definition Group (ABG-B4), the NAS Enterprise Architecture Group (ANG-B2), the Investment Planning and Analysis Office, specifically the Operations Research Group (AFI-300), and the Office of IT Research & Development (ARD-200).
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Shortfalls generally result from one or more of the following situations, which are not mutually exclusive and can occur in some combination with one another:  
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· Changes in the amount and type of service that is required, resulting from increases or decreases in the demand for a service, or changes in the performance characteristics that are required for the function.  The capability shortfall is the inability of the legacy system to meet the changes in the amount and type of service required.    Capacity enhancement decisions to accommodate air traffic growth, or replacement decisions for test and evaluation equipment necessitated by changes in the technologies that are being evaluated, are examples of changes in the amount and type of service that is required.

· New/unique requirement.  In some instances a requirement may be so new or unique that no relevant legacy system currently exists capable of satisfying the requirement.  In these instances, there will not be a Legacy Case Technical Description or a Legacy Cost Estimate.  However, shortfalls resulting from the absence of an appropriate existing system still must be determined and projected into the future, along with a corresponding risk assessment, to complete the IA.  
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· Changes in public laws and regulations that affect the use of facilities and equipment.  The need to modify FAA aircraft to comply with noise emission standards, or to install newly mandated avionics for operation in specified areas within the National Airspace System (NAS), are examples of changes in public laws and regulations that affect the use of facilities and equipment.

· Casualty losses resulting from natural or man-made disasters.  Replacement of ground-based NAVAIDS following an earthquake or flood, or equipment that has been destroyed or damaged by sabotage, is an example of casualty losses resulting from natural or man-made disasters.

· Degradation in the functionality, reliability, availability, and maintainability of existing Legacy Case facilities and equipment as a result of age and use is another reason.  This will ultimately require the replacement or retirement of all Legacy Case facilities and equipment, if they are not replaced beforehand.

[bookmark: _Toc315933553][bookmark: _Toc315933753][bookmark: _Toc319051005][bookmark: _Toc319051283][bookmark: _Toc322413951][bookmark: _Toc327869807][bookmark: _Toc327869898][bookmark: _Toc327869989][bookmark: _Toc327870185][bookmark: _Toc327870276][bookmark: _Toc333399740][bookmark: _Toc333400578][bookmark: _Toc333400889][bookmark: _Toc333401148][bookmark: _Toc333401371][bookmark: _Toc333473229][bookmark: _Toc333473319][bookmark: _Toc333473409][bookmark: _Toc333473499][bookmark: _Toc333473589][bookmark: _Toc335384037][bookmark: _Toc335384293][bookmark: _Toc335384396][bookmark: _Toc335384481][bookmark: _Toc335384563]Tech Refresh

· Availability of improved technology for performing the same function.  May be needed to prevent near term or future inability to perform a function due to supportability issues (diminishing manufacturing sources (DMS)), obsolescence issues, end of service life, high failure rates, maintenance/RMA issues.  May result in efficiency enhancements.  Improvements in the capacity, speed, and integration of information technology and other automated systems are examples of efficiency enhancements.
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Preliminary Shortfall Analysis is performed during Service Analysis while Final Shortfall Analysis is performed during Concept and Requirements Definition (CRD).
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The intent in preliminary shortfall analysis is to identify the change or anticipated improvement qualitatively in specific user performance. During preliminary shortfall analysis, specific performance metrics are not being sought.  Instead, general categories of desired improvements are identified.  These general categories will be used later in CRD for quantifying the physical and/or operational improvements that are expected to occur over the analysis period. The relationship between the capability shortfalls should be clearly associated with Legacy Case capabilities. 
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Capability shortfalls can be categorized by the nature of desired improvements as a result of implementing the new program or investment. These improvements are driven by the enhanced functionalities that the initiative will provide.  The extent of improvement represents the benefits of the new program or investment.  Shortfall categories provide an easily understood reference for articulating the problem.

Depending upon the type of proposed investment, shortfalls can be grouped into categories such as[footnoteRef:3]:   [3:  Categories listed alphabetically; no priority is implied.] 


Administrative
Capacity in constrained airspace (e.g., demand-to-capacity reduction) 
Environment (e.g., emissions reduction) 
Infrastructure (facilities, equipment, maintenance) 
Productivity (e.g. number  of aircraft handled/avoided staffing)
Safety (e.g., accident rate, severity of accidents) 
Security (e.g., number of intrusions, severity)
User Efficiency (e.g., airborne and ground operational delays, aircraft routing) 
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The final shortfall analysis identifies the metrics (sometimes referred to as “strategic measures”) by which the initiative will be judged.  These are the physical or operational goods or services which the initiative will yield over the analysis period and are usually defined in physical or operational units or terms that represent enhanced functionality (e.g., changes in operations productivity, such as more flights handled per controller.  These metrics are then quantified. This means identifying the effects that will occur over time, and who will be impacted as a consequence of implementing the initiative. A logical and straightforward approach to the analysis is preferable to a more sophisticated approach that does not adequately address the questions that must be answered to the satisfaction of the decision-maker.  
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An important step in final shortfall analysis is to identify the metric(s) associated with the shortfall categories identified in preliminary shortfall analysis.   Examples of suitable metrics are[footnoteRef:5]: [5:  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)
· 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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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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The purpose of quantifying the shortfall is 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:6] that a given initiative may provide.  Quantifying the service shortfall in sufficient detail will assist with defining realistic preliminary requirements and estimating potential cost avoidance and other benefits. [6:  See Business Case Benefits Estimating Guide.] 


The quantify shortfall step must present a compelling case as to why the initiative should be pursued. Shortfalls are usually measured against the Legacy Case (or Legacy Sustainment Case[footnoteRef:7]).  Investment justification may include, but not be limited to, eliminating an existing shortfall, eliminating an emerging shortfall, taking advantage of a technological advancement/opportunity, or responding to a change in public policy.  [7:  See Guidelines for Defining and Applying the Legacy Case.] 


The analysis should provide enough facts and data to justify new agency investments.  Methodologies used to analyze the data must be identified. Forecast methodologies must be quantitative and include sufficient information to allow an independent reviewer to replicate the forecasts.  For Tech Refresh, forecasts must show when spare parts will no longer be readily available based on current inventories and usage rates.  All shortfall analyses require AFI-300 participation or approval as appropriate.  AFI-300 may also suggest measures that will allow program offices to better quantify shortfalls.

Taking advantage of a technological advancement/opportunity is a special case since there may be no current NAS performance deficiency. Some non-NAS initiatives may not require a detailed shortfall analysis. For instance, some initiatives require buying software improvements.  These improvements may represent acquisition of a new product that is more robust in preserving information security by preventing computer viruses or including other automated security controls. In these cases, quantification of expected performance improvements may result from “engineering judgment” or from examination of analogous systems. The magnitude of the “shortfall” is the “best estimate” of potential improvement(s) in the metric(s).     
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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 cost avoidance is an objective of the initiative and used as a metric to describe the shortfall, current system operating cost forecasts are limited to 5 – 8 years.  Cost forecast methodology must have AFI-200 concurrence.    
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When the needed capability differs from the current capability, a service gap or service shortfall exists. 

The benefit[footnoteRef:8] 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.  Figure 2 shows the relationship between shortfall and benefits. [8:  See Guidelines for Benefits Estimating and Report Template.] 
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Benefits are determined during Investment Analysis, when the preliminary alternatives developed during CRD are sufficiently mature to allow an in depth analysis of how well each alternative fills the shortfall.
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Analysis and documentation activities performed during Service Analysis (SA) and Concept and Requirements Definition (CRD) with regard to Legacy Case, Shortfalls, Alternatives, Quantification, and Monetization form the basis for the Business Case.  Data from these activities are presented in the IARD briefing to provide decision makers with a clear understanding of the scope of the initiative, the expected value of implementing the initiative, and the estimated range of costs.

For New Investments, a Preliminary Shortfall Analysis Report (Appendix A) is completed during Service Analysis in order to identify and describe the shortfall. The next step, in Concept and Requirements Definition, is to quantify the shortfall, which is described in the Final Shortfall Analysis Report (Appendix B).  During Concept and Requirements Definition, the Service Organization updates the Preliminary Shortfall Analysis Report completed during Service Analysis. The update must confirm that previous assumptions are correct, complete, and current.  In addition, the IAT re-validates the shortfall by substantiating the factual data and verifying the needed capabilities are reflected in the current Enterprise Architecture. 

The templates for Variable Quantity, Tech Refresh, and Facility Investments Shortfall Analysis Report are shown in Appendices C, D, and E.

The Shortfall Analysis Report for ACAT 1, 2 and 3 programs must be no longer than 15 pages.  Shortfall Analysis Reports for ACAT 4 & 5 programs are limited to 10 pages.
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DATA SOURCES

The following databases and information sources are available when conducting shortfall analysis. 
Table 1: Data Sources

	

DATABASE NAME
	
ORG.
	DATABASE DESCRIPTION 

	Aircraft Registry
	AFS-750
	
The Aircraft Registration Database, which is maintained by the FAA Civil Aviation Registry, includes information on more than 350,000 registered aircraft. FAA aircraft registration information may be searched by: N-number, serial number, name of registered owner, make/model, state and county, territory and country.  Searches may also be made for N-number availability, engine reference information, aircraft dealer names, and received documents.  


	
APO Data Analysis System
	APO-100
	
Aviation Data Analysis System – web access to historical traffic counts, forecasts of aviation activity, and delay statistics.  Data sources include ATADS, TAF, ASPM, ASQP, OPSNET, FSDS, and OAG. 


	ASIAS
	
AFS-900 FSAICASA-100
	
Aviation System Analysis and Sharing (ASIAS) system is a unique, state-of-the-art aviation safety analysis facility.  ASIAS consists of over 40 data systems and is home to the latest in data integration systems, capable of accessing multiple data sources from the US and around the world.   
Databases included the following:
· FAA Accident/Incident Data Systems (AIDS)
· Near Midair Collision System (NMACS)
· Pilot Deviations (PD)
· Operational Errors (OE)
· NTSB Aviation Accident and Incident Data System
· Runway Incursion Database
· World Aircraft Accident Summary (WAAS)

ASIAS study process guide (FAA intranet only):
https://intranet.faa.gov/faaemployees/org/linebusiness/avs/qms/qms_homepages/avp/standard_operating_procedures/media/ASA-100-001%20Aviation%20Safety%20Information%20Analysis%20(ASIAS)%20Study%20Process.doc


	ASPM
	APO-130
	
Aviation System Performance Metrics (ASPM) - Database provides information on individual flight and airport efficiency metrics.  It is a merge of the ASQP, OAG, and ETMS data for flights to/from 77 airports.


	ASQP
	DOT – RITA/BTS
	
Airline Service Quality Performance (ASQP) – submissions from 20 carriers to DOT to airlines’ on-time performance reporting. Data elements include departure, arrival delays, and flight times by phase of flight incl. airborne, taxi-in, taxi-out and gate-hold. 


	ASRS
	NASA
	
Aviation Safety Reporting System (ASRS) - Contains operational errors, pilot deviations, and other air traffic problems voluntarily reported by pilots and controllers. ASRS data are used to identify deficiencies and discrepancies in the NAS so that the appropriate authorities can remedy them, support policy formulation and planning for (and improvements to) the NAS, and strengthen the foundation of aviation human factors safety research.  


	ATADS
	APO-100
	
Air Traffic Activity Data System  (ATADS) –
Is the official source of historical air traffic operations for center, airport, instrument, and approach counts.  Daily, monthly, and annual counts are available on the following screens either by facility, state, region, or nationally.  Some ranking tables are also available.


	ATO NDC
	


ATO-A 

Information Technology Office 
	
Air Traffic Organization National Data Center – a central data repository containing ATO corporate data including: NAS Mission Support and administrative data such as financial, personnel, staffing standards, facility operations, training, equipment outage, organizational, logistics data, and more.


	ETMS
	Volpe Center
	
Enhanced Traffic Management System - A database containing all IFR flight plans and as-flown flights.  It includes several data tables such as departure, arrival messages, boundary crossings, and flight amendments.  It is available at the Volpe National Transportation Systems Center (Volpe Center) in Cambridge, MA and the ATA lab.


	FSDS
	APO-130
	
Flight Schedule Data System - The Flight Schedule Data System (FSDS) contains flight schedule data by air carrier and airport. Flight schedule data is used by the FAA for forecasting traffic demand and investment analysis. FSDS data can be viewed on the FAA Operations & Performance Data Web site. Previously, the source of the data was the Official Airline Guide (OAG).   Currently, the data source is Innovata.  


	FSEP
	ATO-W
	
Facility, Service, and Equipment Profile - Database is described in FAA Order 6000.5.  It includes information on all FAA commissioned facilities.  Data records include facility type, facility class, replacement, and commissioning dates.


	ATO NDC
	


ATO-A 

Information Technology Office 
	
Air Traffic Organization National Data Center – a central data repository containing ATO corporate data including: NAS Mission Support and administrative data such as financial, personnel, staffing standards, facility operations, training, equipment outage, organizational, logistics data, and more.








	


DATABASE NAME
	
ORG.
	DATABASE DESCRIPTION 

	NCDC
	NOAA
	
The National Climatic Data Center DatSav3 surface weather observations provides several key fields such as ceiling, visibility, winds, type of weather events, etc.

	NFDC
	ATM-610
	
National Flight Data Center serves as the principal element within the FAA responsible for collecting, collating, validating, storing, and disseminating aeronautical information detailing the physical description and operational status of all components of the National Airspace System (NAS). The data originates from a wide spectrum of authorized sources, including Federal Government offices and systems, FAA air traffic facilities, airway facilities operations, regional offices, airport district offices, procedure developers, the Department of Defense, airport owners and operators, inspectors, and state governments.


	NASPAS
	AJW-162
	
National Airspace System Performance Analysis System –facility and services reports on scheduled and unscheduled outages from the National Outage Database (NODB) and Maintenance Management System (MMS), operational availability, reliability, and mean time to restore. 


	NOP
	ATO-A
	
National Offload Program. Records include flight plans, flight tracks, feeder fix times, runway threshold crossing times, and other flight trajectory data points. 


	NTML
	AJR-44
	
National Traffic Management Log – contains NAS operational data from the TFMS, includes Ground Delay Program, Ground Stops, Restrictions, runway configuration.


	OPSNET
	AJR-100
	
Operational Performance System Network – Used for air traffic delays and air traffic activity counts reporting. Includes automated entry of EDCT delays and airborne delays.  More information can be found in FAA Order JO7210.55E, Operational Data Requirements


	TAF
	APO-100
	
Terminal Area Forecast (TAF) –contains historical data (1976-2004) and forecast data (2004-2025) for enplanements, airport operations, instrument operations and based aircraft.  3,640 airports include FAA airports, radar approach control facilities, non-FAA airports, and Federal tower reports.


	TECHNET
	
National Operations Division
	
Contains daily reports on all scheduled and unscheduled outages and NAS delays that were related to the particular facility type.




	

DATABASE NAME
	
ORG.
	DATABASE DESCRIPTION 

	TRANSTATS
	BTS/RITA
	The Intermodal Transportation Database includes a wide range of aviation related databases. These include Air Carrier Form 41 and 298C financial data submissions.  T-100 Carrier statistics, on-time performance summaries, and many more supporting aviation-related tables.  


	TTAP
	AJT-32
	The TTAP database holds terminal facility hourly counts.  The method
of counting is either automated using CountOps or manually
counted by controllers.  Operations are broken out into categories such as IFR Itinerant, VFR Itinerant, Local Operations, IFR and VFR Over-flights.
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The Preliminary Shortfall Analysis Report focuses on the problem being addressed by the initiative, the needed services and capabilities, and the Legacy Case.  During preliminary shortfall analysis, specific performance metrics are not being sought.  Instead, general categories of desired improvements are identified.

[bookmark: _Toc255811892]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 and future capabilities. 
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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 new or updated capability that is required to meet FAA strategic objectives. Cite relevant analyses that define the needed services and capabilities such as 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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· 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: _Toc254950021][bookmark: _Toc254950347][bookmark: _Toc254951764][bookmark: _Toc254955625][bookmark: _Toc256057095][bookmark: _Toc257377569][bookmark: _Toc257377772][bookmark: _Toc257378752][bookmark: _Toc259792953][bookmark: _Toc259796013][bookmark: _Toc265051898][bookmark: _Toc265139490][bookmark: _Toc265139554][bookmark: _Toc265141547][bookmark: _Toc265752819][bookmark: _Toc284326530][bookmark: _Toc286233361][bookmark: _Toc286233509][bookmark: _Toc289924447][bookmark: _Toc292688553][bookmark: _Toc292862922][bookmark: _Toc292862972][bookmark: _Toc292863096][bookmark: _Toc293911134][bookmark: _Toc295900187][bookmark: _Toc308083278][bookmark: _Toc308592187][bookmark: _Toc315675082][bookmark: _Toc315676129][bookmark: _Toc315680140][bookmark: _Toc315680228][bookmark: _Toc315692886][bookmark: _Toc315694825][bookmark: _Toc315695089][bookmark: _Toc315783865][bookmark: _Toc315871661][bookmark: _Toc315933772][bookmark: _Toc319051024][bookmark: _Toc319051302][bookmark: _Toc322413970][bookmark: _Toc322414120][bookmark: _Toc323537599][bookmark: _Toc327172385][bookmark: _Toc327172508][bookmark: _Toc327869476][bookmark: _Toc327869734][bookmark: _Toc327869916][bookmark: _Toc327870007][bookmark: _Toc327870203][bookmark: _Toc327870294][bookmark: _Toc333400596][bookmark: _Toc333400907][bookmark: _Toc333401166][bookmark: _Toc333401389][bookmark: _Toc333391635][bookmark: _Toc333391761][bookmark: _Toc333391848][bookmark: _Toc333391980][bookmark: _Toc333392134][bookmark: _Toc333473157][bookmark: _Toc333473247][bookmark: _Toc333473337][bookmark: _Toc333473427][bookmark: _Toc333473517][bookmark: _Toc333473607][bookmark: _Toc335384055][bookmark: _Toc335384311][bookmark: _Toc335384414][bookmark: _Toc335384499][bookmark: _Toc335384581]Current System Capabilities (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)

[bookmark: _Toc265051901][bookmark: _Toc265139493][bookmark: _Toc265139557][bookmark: _Toc265141550][bookmark: _Toc265752822][bookmark: _Toc284326533][bookmark: _Toc286233364][bookmark: _Toc286233512][bookmark: _Toc289924450][bookmark: _Toc292688556][bookmark: _Toc292862925][bookmark: _Toc292862975][bookmark: _Toc292863099][bookmark: _Toc293911137][bookmark: _Toc295900190][bookmark: _Toc308083281][bookmark: _Toc308592190][bookmark: _Toc315675085][bookmark: _Toc315676132][bookmark: _Toc315680143][bookmark: _Toc315680231][bookmark: _Toc315692889][bookmark: _Toc315694828][bookmark: _Toc315695092][bookmark: _Toc315783868][bookmark: _Toc315871664][bookmark: _Toc315933775][bookmark: _Toc319051027][bookmark: _Toc319051305][bookmark: _Toc322413973][bookmark: _Toc322414123][bookmark: _Toc323537602][bookmark: _Toc327172388][bookmark: _Toc327172511][bookmark: _Toc327869479][bookmark: _Toc327869737][bookmark: _Toc327869919][bookmark: _Toc327870010][bookmark: _Toc327870206][bookmark: _Toc327870297][bookmark: _Toc333400599][bookmark: _Toc333400910][bookmark: _Toc333401169][bookmark: _Toc333401392][bookmark: _Toc333391638][bookmark: _Toc333391764][bookmark: _Toc333391851][bookmark: _Toc333391983][bookmark: _Toc333392137][bookmark: _Toc333473160][bookmark: _Toc333473250][bookmark: _Toc333473340][bookmark: _Toc333473430][bookmark: _Toc333473520][bookmark: _Toc333473610][bookmark: _Toc335384058][bookmark: _Toc335384314][bookmark: _Toc335384417][bookmark: _Toc335384502][bookmark: _Toc335384584]Legacy Case Risk Assessment

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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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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The intent in preliminary shortfall analysis is to identify the change or anticipated improvement qualitatively in specific user performance. Articulate the gap between the current state and future needs.  Compare service capabilities that can be provided by existing and programmed assets with projected demand for services to determine if a shortfall exists.  Describe any anticipated analytical challenges that will be helpful later in Investment Analysis.  

Capability shortfalls can be categorized by the nature of desired improvements. These improvements are driven by the enhanced functionalities that the initiative will provide.  The extent of improvement represents the advantages of the new program or investment.  Shortfall categories provide an easily understood framework for articulating the problem.

Depending upon the type of proposed investment, shortfalls can be grouped into categories such as[footnoteRef:9]:   [9:  Categories listed alphabetically; no priority is implied.] 


Administrative 
Capacity in constrained airspace (e.g., demand-to-capacity reduction) 
Environment (e.g., emissions reduction) 
Infrastructure (facilities, equipment, maintenance) 
Productivity (e.g. number  of aircraft handled/avoided staffing)
Safety (e.g., accident rate, severity of accidents) 
Security (e.g., number of intrusions, hijackings, severity)
User Efficiency (e.g., airborne and ground operational delays, aircraft routing) 


ATTACHMENTS

	The program office may include relevant material supporting the shortfall analysis.
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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:10] 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.   [10:  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.


1. [bookmark: _Toc315675089][bookmark: _Toc315680147][bookmark: _Toc315680235][bookmark: _Toc315692893][bookmark: _Toc315694832][bookmark: _Toc315695096][bookmark: _Toc315783872][bookmark: _Toc315871668][bookmark: _Toc315933579][bookmark: _Toc319051309][bookmark: _Toc322413977][bookmark: _Toc322414127][bookmark: _Toc323537606][bookmark: _Toc327172392][bookmark: _Toc327172515][bookmark: _Toc327869483][bookmark: _Toc327869741][bookmark: _Toc327869832][bookmark: _Toc327870014][bookmark: _Toc327870210][bookmark: _Toc327870301][bookmark: _Toc333399765][bookmark: _Toc333400914][bookmark: _Toc333401173][bookmark: _Toc333401396][bookmark: _Toc333391642][bookmark: _Toc333391768][bookmark: _Toc333391855][bookmark: _Toc333391987][bookmark: _Toc333392141][bookmark: _Toc333473164][bookmark: _Toc333473254][bookmark: _Toc333473434][bookmark: _Toc333473524][bookmark: _Toc333473614][bookmark: _Toc335384062][bookmark: _Toc335384318][bookmark: _Toc335384421][bookmark: _Toc335384506][bookmark: _Toc335384588]Problem/Shortfall Statement

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. 

[bookmark: _Toc315675090][bookmark: _Toc315680148][bookmark: _Toc315680236][bookmark: _Toc315692894][bookmark: _Toc315694833][bookmark: _Toc315695097][bookmark: _Toc315783873][bookmark: _Toc315871669][bookmark: _Toc315933580][bookmark: _Toc319051310][bookmark: _Toc322413978][bookmark: _Toc322414128][bookmark: _Toc323537607][bookmark: _Toc327172393][bookmark: _Toc327172516][bookmark: _Toc327869484][bookmark: _Toc327869742][bookmark: _Toc327869833][bookmark: _Toc327870015][bookmark: _Toc327870211][bookmark: _Toc327870302][bookmark: _Toc333399766][bookmark: _Toc333400915][bookmark: _Toc333401174][bookmark: _Toc333401397][bookmark: _Toc333391643][bookmark: _Toc333391769][bookmark: _Toc333391856][bookmark: _Toc333391988][bookmark: _Toc333392142][bookmark: _Toc333473165][bookmark: _Toc333473255][bookmark: _Toc333473435][bookmark: _Toc333473525][bookmark: _Toc333473615][bookmark: _Toc335384063][bookmark: _Toc335384319][bookmark: _Toc335384422][bookmark: _Toc335384507][bookmark: _Toc335384589]Needed Services

Provide a brief functional description of 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.

[bookmark: _Toc315675091][bookmark: _Toc315680149][bookmark: _Toc315680237][bookmark: _Toc315692895][bookmark: _Toc315694834][bookmark: _Toc315695098][bookmark: _Toc315783874][bookmark: _Toc315871670][bookmark: _Toc315933581][bookmark: _Toc319051311][bookmark: _Toc322413979][bookmark: _Toc322414129][bookmark: _Toc323537608][bookmark: _Toc327172394][bookmark: _Toc327172517][bookmark: _Toc327869485][bookmark: _Toc327869743][bookmark: _Toc327869834][bookmark: _Toc327870016][bookmark: _Toc327870212][bookmark: _Toc327870303][bookmark: _Toc333399767][bookmark: _Toc333400916][bookmark: _Toc333401175][bookmark: _Toc333401398][bookmark: _Toc333391644][bookmark: _Toc333391770][bookmark: _Toc333391857][bookmark: _Toc333391989][bookmark: _Toc333392143][bookmark: _Toc333473166][bookmark: _Toc333473256][bookmark: _Toc333473436][bookmark: _Toc333473526][bookmark: _Toc333473616][bookmark: _Toc335384064][bookmark: _Toc335384320][bookmark: _Toc335384423][bookmark: _Toc335384508][bookmark: _Toc335384590]Relationship to Agency Strategic Goals 

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.

[bookmark: _Toc315675093][bookmark: _Toc315680151][bookmark: _Toc315680239][bookmark: _Toc315692897][bookmark: _Toc315694836][bookmark: _Toc315695100][bookmark: _Toc315783876][bookmark: _Toc315871672][bookmark: _Toc315933583][bookmark: _Toc319051313][bookmark: _Toc322413981][bookmark: _Toc322414131][bookmark: _Toc323537610][bookmark: _Toc327172396][bookmark: _Toc327172519][bookmark: _Toc327869487][bookmark: _Toc327869745][bookmark: _Toc327869836][bookmark: _Toc327870018][bookmark: _Toc327870214][bookmark: _Toc327870305][bookmark: _Toc333399769][bookmark: _Toc333400917][bookmark: _Toc333401176][bookmark: _Toc333401399][bookmark: _Toc333391645][bookmark: _Toc333391771][bookmark: _Toc333391858][bookmark: _Toc333391990][bookmark: _Toc333392144][bookmark: _Toc333473167][bookmark: _Toc333473257][bookmark: _Toc333473437][bookmark: _Toc333473527][bookmark: _Toc333473617][bookmark: _Toc335384065][bookmark: _Toc335384321][bookmark: _Toc335384424][bookmark: _Toc335384509][bookmark: _Toc335384591]Operational Concept

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. 
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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)

[bookmark: _Toc319051319][bookmark: _Toc322413987][bookmark: _Toc322414137][bookmark: _Toc323537616][bookmark: _Toc327172402][bookmark: _Toc327172525][bookmark: _Toc327869493][bookmark: _Toc327869751][bookmark: _Toc327869842][bookmark: _Toc327870024][bookmark: _Toc327870220][bookmark: _Toc327870311][bookmark: _Toc333399775][bookmark: _Toc333400924][bookmark: _Toc333401183][bookmark: _Toc333401406][bookmark: _Toc333391652][bookmark: _Toc333391778][bookmark: _Toc333391865][bookmark: _Toc333391997][bookmark: _Toc333392151][bookmark: _Toc333473174][bookmark: _Toc333473264][bookmark: _Toc333473444][bookmark: _Toc333473534][bookmark: _Toc333473624][bookmark: _Toc335384072][bookmark: _Toc335384328][bookmark: _Toc335384431][bookmark: _Toc335384516][bookmark: _Toc335384598]Legacy Case Risk Assessment

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:11]:  [11:  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

[bookmark: _Toc315675106][bookmark: _Toc315676026][bookmark: _Toc315680164][bookmark: _Toc315680252][bookmark: _Toc315692910][bookmark: _Toc315694849][bookmark: _Toc315695113][bookmark: _Toc315783889][bookmark: _Toc315871685][bookmark: _Toc315933596][bookmark: _Toc319051326][bookmark: _Toc322413994][bookmark: _Toc322414144][bookmark: _Toc323537623][bookmark: _Toc327172409][bookmark: _Toc327172532][bookmark: _Toc327869500][bookmark: _Toc327869758][bookmark: _Toc327869849][bookmark: _Toc327870031][bookmark: _Toc327870227][bookmark: _Toc327870318][bookmark: _Toc333399782][bookmark: _Toc333400931][bookmark: _Toc333401190][bookmark: _Toc333401413][bookmark: _Toc333391659][bookmark: _Toc333391785][bookmark: _Toc333391872][bookmark: _Toc333392004][bookmark: _Toc333392158][bookmark: _Toc333473181][bookmark: _Toc333473271][bookmark: _Toc333473451][bookmark: _Toc333473541][bookmark: _Toc333473631][bookmark: _Toc335384079][bookmark: _Toc335384335][bookmark: _Toc335384438][bookmark: _Toc335384523][bookmark: _Toc335384605]Economic Value/Monetized Metrics

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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This template may be tailored by the IP&A Business Case Review group depending upon the nature of the initiative.  Requests for tailoring should be made very early in the investment analysis process. 

The Shortfall Analysis Report states the problem being addressed by the initiative and identifies the severity of the problem.

1. [bookmark: _Toc315675109][bookmark: _Toc315676029][bookmark: _Toc315676156][bookmark: _Toc315680167][bookmark: _Toc315680255][bookmark: _Toc315695116][bookmark: _Toc315783892][bookmark: _Toc315871688][bookmark: _Toc315933599][bookmark: _Toc315933799][bookmark: _Toc319051051][bookmark: _Toc319051329][bookmark: _Toc322413997][bookmark: _Toc322414147][bookmark: _Toc323537626][bookmark: _Toc327172412][bookmark: _Toc327172535][bookmark: _Toc327869503][bookmark: _Toc327869761][bookmark: _Toc327869852][bookmark: _Toc327869943][bookmark: _Toc327870230][bookmark: _Toc327870321][bookmark: _Toc333399785][bookmark: _Toc333400623][bookmark: _Toc333401193][bookmark: _Toc333401416][bookmark: _Toc333391662][bookmark: _Toc333391788][bookmark: _Toc333391875][bookmark: _Toc333392007][bookmark: _Toc333392161][bookmark: _Toc333473184][bookmark: _Toc333473274][bookmark: _Toc333473364][bookmark: _Toc333473544][bookmark: _Toc333473634][bookmark: _Toc335384080][bookmark: _Toc335384336][bookmark: _Toc335384439][bookmark: _Toc335384524][bookmark: _Toc335384606]Problem/Shortfall Statement

Clearly, and briefly, state the problem that needs to be addressed or resolved. Later, in Section 5, you will describe the shortfall in more detail. 

[bookmark: _Toc333473185][bookmark: _Toc333473275][bookmark: _Toc333473365][bookmark: _Toc333473545][bookmark: _Toc333473635][bookmark: _Toc335384081][bookmark: _Toc335384337][bookmark: _Toc335384440][bookmark: _Toc335384525][bookmark: _Toc335384607]Needed Services

Provide a brief functional description of the 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 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 this initiative 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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· Describe, in detail, the insertions, modernizations, or additional quantities of systems or subcomponents required to meet the validated program performance requirements.  Additionally, provide a summary of the additional locations or Service Delivery Points (SDPs) which will be impacted by the program.
· 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. Include only those assumptions that are relevant to the problem.

These assumptions should be evaluated later during Investment Analysis risk assessment.  
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Describe the shortfall in detail.  Identify the performance requirements that are not being met, either now or in the future, by the current system. Describe the conditions that precipitated the shortfall.  The analysis must depict the importance of this shortfall, as well as any possible resulting impairment to end users, FAA or the general public.  This explanation must include a numeric measure, value and/or percentage indicating the magnitude of the shortfall. Identify data sources.
  

ATTACHMENTS
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· For ACAT 1VQ, 2VQ, and 3VQ;
· Documenting the data and sources of the data is vital.  Explain, substantiate and evaluate the data used to quantify the shortfall.  Provide rationale for normalizing or adjusting the data. Cite references or source material such as previous analyses and/or studies. 
· Visual aids such as diagrams, charts, graphs, or tables are helpful and highly recommended.

· For ACAT 4VQ and 5VQ:
· Visual aids such as diagrams, charts, graphs, or tables are helpful and highly recommended.
· Document the credentials of the Subject Matter Expert(s).
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· For ACAT 1VQ, 2VQ, and 3VQ:
· Provide an overview of the methodology that was used to quantify the data. The overview must clearly explain what was done and how it was done in a step-by-step, chronological progression.

· For ACAT 4VQ and 5VQ:
· Subject Matter Expert opinion is permissible.  Articulate the reasoning behind all conclusions or findings.
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This template may be tailored by the IP&A Business Case Review group depending upon the nature of the initiative.  Requests for tailoring should be made very early in the investment analysis process. 
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The Shortfall Analysis Report states the problem being addressed by the initiative and identifies the severity of the problem.

1. [bookmark: _Toc314117185][bookmark: _Toc315675119][bookmark: _Toc315676039][bookmark: _Toc315676166][bookmark: _Toc315680177][bookmark: _Toc315680265][bookmark: _Toc315692922][bookmark: _Toc315694862][bookmark: _Toc315783902][bookmark: _Toc315871698][bookmark: _Toc315933609][bookmark: _Toc315933809][bookmark: _Toc319051061][bookmark: _Toc322414157][bookmark: _Toc323537636][bookmark: _Toc327172422][bookmark: _Toc327172545][bookmark: _Toc327869513][bookmark: _Toc327869771][bookmark: _Toc327869862][bookmark: _Toc327869953][bookmark: _Toc327870044][bookmark: _Toc327870331][bookmark: _Toc333399795][bookmark: _Toc333400633][bookmark: _Toc333400942][bookmark: _Toc333401424][bookmark: _Toc333391670][bookmark: _Toc333391796][bookmark: _Toc333391883][bookmark: _Toc333392015][bookmark: _Toc333392169][bookmark: _Toc333473194][bookmark: _Toc333473284][bookmark: _Toc333473374][bookmark: _Toc333473464][bookmark: _Toc333473644][bookmark: _Toc335384088][bookmark: _Toc335384344][bookmark: _Toc335384447][bookmark: _Toc335384532][bookmark: _Toc335384614]Problem Statement 

Clearly, and briefly, state the problem that needs to be addressed or resolved. Later, in Section 6, you will describe the shortfall in more detail. 
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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, in detail, the modernizations and quantities of systems or subcomponents required to meet the re-validated program performance requirements.  Additionally, provide a summary of the locations or Service Delivery Points (SDPs) that will be impacted by the initiative.
· 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. Include only those assumptions that are relevant to the problem. 

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

The service organization validates the Legacy Case with Systems Engineering and Safety.
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Provide a technical (e.g., system) and programmatic (e.g., maintenance requirements) description of the current operating system, sufficiently detailed to identify and quantify shortfalls, and assess risk. Include an “AS-IS” Systems/Services Interface Description graphic. 
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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.  Identify the age of the current system and the industry standard economic service life for similar systems.
 
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 current 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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Provide one year historical operating cost of the current system using the most current/relevant cost information available.  This is not a forecast.  It represents current system operating costs at a given point in time.   
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Describe the shortfall in detail.  Identify the performance requirements that are not being met, either now or in the future, by the current system. Describe the conditions that precipitated the shortfall.  The analysis must depict the importance of this shortfall, as well as any possible resulting impairment to end users, FAA or the general public.  

· Explain the shortfall in terms of reliability, maintainability/RMA issues, availability, supportability (DMS), obsolescence, end of service life, high failure rates, etc.
· For historical data, this explanation should include a numeric measure, value and/or percentage indicating the magnitude of the shortfall.
· For forecasts, this assessment may be qualitative, and Subject Matter Expert opinion is permissible.
· Example: “According to (name of SME/other source) current system outages can be expected to increase between x% and y% in the next 5 – 8 years”.
· Example: “At current usage rates, the supply of spare parts is expected to be depleted in x years with no viable replenishment source”. 

If cost avoidance is used as a metric to describe the shortfall, the minimum analytic requirements are:
· Cost forecasts are limited to 5 – 8 years, but no farther than any projected replacement date identified in the EA.
· Cost forecast methodology must be quantitative and include sufficient information to allow an independent reviewer to replicate the forecasts (see Section 5).

Visual aids such as diagrams, charts, graphs, or tables are helpful and highly recommended.
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· Documenting the data and sources of the data is vital.  Explain, substantiate and evaluate the data used to quantify the shortfall.  Provide rationale for normalizing or adjusting the data. Cite references or source material such as previous analyses and/or studies. 
· Visual aids such as diagrams, charts, graphs, or tables are helpful and highly recommended.
· Document the credentials of the Subject Matter Expert(s).
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Provide an overview of the methodology that was used to quantify the data. The overview must clearly explain what was done and how it was done in a step-by-step, chronological progression. Articulate the reasoning behind all conclusions or findings.  RMA data and methodologies must have AFI-300 concurrence. Cost forecast methodology must have AFI-200 concurrence.
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In the Shortfall Analysis Report, document the following Facility project information:
· Problem statement.
· Severity of the problem.
· Methods and data used to generate the quantified shortfall estimate.


1
Shortfall Analysis Guidelines and Templates
January 2013

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 current and future facility characteristics and their differences. 
· A summary of the data and methodology used to quantify the analysis.
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Clearly 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 needs required to meet FAA strategic objectives. For example, new construction, replacement, modernization, repair, remediation, disposal, etc.  Include a brief history of the initiative. Describe the origin of the initiative. Include a brief description of how the current facilities differ from the required facilities. Cite relevant analyses that defined the needed facility initiative.
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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 and Destination 2025.
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Describe the operational concept.  Answer the following questions in the narrative:

What will the facility initiative physically or operationally do? 
How does the operational concept look with the new facility initiative? Is there an impact on personnel (e.g., will they perform their work differently or more effectively)?
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· Identify other programs impacted by this facility initiative and whether this facility 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.   
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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,
· Functions,
· Capabilities,
· Schedule,
· Cost limitations,
· High-level time phasing,
· Analysis period, and
· Economic Service Life.

Assumptions are neither optimistic nor pessimistic; rather they are realistic extrapolations of existing knowledge and data. Include only those assumptions that are relevant to the problem. 

These assumptions should be evaluated during Investment Analysis risk assessment. 
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An accurate and defensible estimate of current facility shortfalls is required at the beginning of the analysis.  A description of the current facility(ies) provides the basis against which comparison can be made to estimate and measure service improvements resulting from the proposed investment.  This section should include the following:
 
· A description of all existing physical assets and facilities associated with the initiative. 
· All associated and funded facility initiative investments that are awaiting delivery. 
· The current Facility Condition Index (FCI) and/or Deferred Maintenance Cost (DMC).

Provide sufficient detail to develop a cost estimate, identify and quantify shortfalls, and assess the risk associated with maintaining the current facilities.
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The facility configuration description provides sufficiently detailed structural requirements for the current facility to develop a cost estimate, identify and quantify shortfalls, and assess risk.  The facility technical description is supported with an “AS-IS” Systems/Services Interface Description.  When appropriate, an “AS-IS” view of the current facility information architecture would be helpful.
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Provide a description of the current operational/process environment.  Include the processes, procedures, and interfaces that are in place to provide the current required services and capabilities supported by the facility.  The current operational description can be supported with an “AS-IS” Overview and Summary Information graphic of the current facility and an “AS-IS” High Level Operational Concept Graphic of the current facility.

The service organization has this information 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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Address the risks associated with maintaining the current facilities. Some items to consider include:
· Supply support,
· Interface with other facility initiatives,
· New acquisitions and,
· Planned investments.
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This 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 that are funded and awaiting delivery.
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Describe, in detail, the required future facilities or facility modernizations, repairs, remediation, or disposals described in Section 1.1 and identify the non-monetized benefits of the facility improvements. This section simply states the required future facility initiative needs, not how to achieve them.
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If the current facility is not meeting or projected to meet the facility needs of the Agency, identify the metrics that will be most impacted by the new facility initiative (e.g., improved Facility Condition Index). 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.

If the shortfall analysis involves cost avoidance or savings, include quantities, unit costs, schedules, and other relevant cost parameters. 

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.
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Examples of shortfall categories and suitable metrics are[footnoteRef:12]:  [12:  Categories listed alphabetically; no priority is implied.] 

· 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:
· Compliance with EPA’s Leadership in Energy and Environmental Design (LEED) standards 
· Infrastructure
· Number
· Size
· Labor hours
· Utility usage
· Safety:
· Equipment/property damage
· Personnel hazards/OSHA compliance
· Security:
· Response time
· Facility access control 
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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. Diagrams, charts, graphs, or tables are recommended.  
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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.  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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