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TITLE:  Shortfall Analysis Report Guide
Date:  January 2017
Use this Shortfall Analysis Report (SAR) guide when conducting and reporting a shortfall analysis for all acquisition categories. The guide includes a template and instruction for the Shortfall Analysis Report to ensure program offices and service teams provide sufficient information to support inclusion of the associated program/initiative into the FAA Enterprise Architecture (Preliminary Shortfall Analysis Report) and as a key input to the investment analysis readiness decision (Final Shortfall Analysis Report). 

Overview

A key step in the AMS lifecycle management process is understanding and articulating the service shortfall. This step is part of Service Analysis and Strategic Planning (SASP) (terminology and context found in FAST section 2.3) as well as Concept and Requirements Definition (CRD) (terminology and context found in FAST section 2.4). At a high level, Service Analysis and Strategic Planning determines what capabilities must be in place now and in the future to meet Agency goals and the service needs of customers. Concept and requirements definition, among other things, quantifies the service shortfall in sufficient detail for the definition of realistic preliminary requirements and the estimation of potential costs and benefits during Investment Analysis.
FAST section 2.3.1 states "The shortfall is the difference between future service need and current capability. A service shortfall is usually addressed by a sustainment action for existing assets or a new service delivery idea, including cloud services, for predicted gaps. A new idea or concept should deliver existing services more efficiently or provide new services of value to the FAA and aviation industry." 
The rationale for addressing the shortfall must be clear. In other words, shortfall analysis must accurately determine “What” the shortfall is and “Whether” it is important to address it now or later. As FAST section 2.3.1 states "The service organization analyzes the shortfall or new idea as a foundation for understanding the problem and its urgency and impact." The shortfall should be traceable to the FAA Enterprise Architecture and other Agency goals, frameworks, and strategy initiatives. In addition, it should be described with no preconceived bias to any potential solution. The entire discussion around the shortfall must be solution agnostic.
If existing and emerging service shortfalls are not understood and prioritized correctly, the FAA will not be able to allocate investment resources optimally to achieve maximum benefit for the Agency and the users of its services.
Shortfall Analysis in the AMS Lifecycle Management Process

Service Analysis and Strategic Planning Phase (AMS Section 2.3.1)

During Service Analysis and Strategic Planning, the service organization or program office analyzes their service environment to identify existing and emerging shortfalls in service capability and to investigate new ideas for improving service delivery. When a shortfall is identified as important to sustaining service delivery, the service organization or program office works with NAS System Engineering and Integration and Investment Planning & Analysis organizations to conduct a preliminary shortfall analysis that establishes the foundation for understanding the problem, urgency, and impact on users and customers. Results are recorded in the Preliminary Shortfall Analysis Report, which is a primary decision document for use by the FAA Enterprise Architecture Board when determining whether to include a prospective service need into an enterprise architecture roadmap. At this stage, the service shortfall is expressed qualitatively, not as quantified performance values. 
Concept and Requirements Definition Phase (AMS Section 2.4.1)

During Concept and Requirements Definition, the service organization or program office works with the NAS System Engineering & Integration and Investment Planning and Analysis organizations to update, refine, and quantify the preliminary shortfall in sufficient detail to serve as the basis for (1) clearly understanding the nature, urgency, and impact of the shortfall on users and customers; (2) defining preliminary requirements; (3) determining realistic and economic alternative solutions; and (4) quantifying likely program costs and benefits for each alternative. Results are recorded in the Final Shortfall Analysis Report, which serves as a basis for the investment analysis readiness decision. 

Initial Investment Analysis Phase

For New Initiatives, the shortfall analysis team updates the Final Shortfall Analysis Report during Initial Investment Analysis if new information alters shortfall conclusions or information in any material way. 

Useful Information and Organizational Resources

When conducting a shortfall analysis, important sources of information include, but are not limited to:

· The results of operational analyses on fielded systems, services, facilities and other assets; 

· Failure reports and support trends for operational systems and equipment; 

· Feedback from the users and customers of FAA services;

· Trends and developments in the aviation industry concerning new aircraft and equipment;

· Aviation safety issue reports and trend analyses;

· Aviation research conducted by the FAA and industry into new and better ways of providing aviation services.

As necessary, organizational resources include personnel from ANG-B1/2/3, ANG-C1/45/5, ANG-B13, AFI, AJW-13, AJI-2210/2300, AJV-7, ADE-200, and Labor Management Relations.  The Service Analysis and Strategic Planning and Concept and Requirements Definition Guidelines available on FAST provide details on supporting organizations and approval authorities for the shortfall analysis. Furthermore, in accordance with FAST Section 4, sound acquisition management requires that service organizations integrate and manage many critical functions and disciplines. These disciplines vary, depending on the type of investment program, but typically include configuration management, real property, integrated logistics support, test and evaluation, independent operational assessment, deployment planning, human factors, environmental, occupational safety and health, and energy considerations, information technology, systems engineering, security, system safety management, risk management, and data standardization. Consideration of these aspects during shortfall analysis serves to strengthen the case for the shortfall.
Shortfall Analysis Report
Use the attached template and instruction to prepare the Shortfall Analysis Report. The report should be a summary of the analysis so the Joint Resources Council and other stakeholders can understand the need quickly and easily. Include the details of the analysis in appendices so those who need to know the details and basis for the analysis can access the data and methodologies used to analyze the shortfall. 

The Preliminary Shortfall Analysis Report is completed during Service Analysis and Strategic Planning. There is no quantification or monetization of the shortfall at this time. The Final Shortfall Analysis Report is developed during Concept and Requirements Definition. It builds upon the preliminary analysis and contains quantified and monetized estimates for those shortfall categories that can be quantified in Section 5 of the report. 
Shortfall Analysis Process

Figure 1 depicts the shortfall analysis process. This process is a guide for conducting a sound shortfall analysis. Following the steps will help you understand and communicate what the shortfall is and why it is important to alleviate the gap or improve service delivery. Each step in the process is more fully explained in the report template that follows.  


[image: image1]
Figure 1: Shortfall Analysis Process

Shortfall and Benefits
Figure 2 shows the relationship between the shortfall and benefits. The benefits
 of implementing an alternative are the expected improvement in performance. Because investment initiatives generally do not alleviate the entire shortfall, benefits may be some percentage of the original shortfall. Thus, benefits and shortfall are not synonymous. Appendix A of the Business Case Analysis Guidance document found on the IP&A website (www.ipa.faa.gov) provides more details of the benefits analysis.
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Figure 2: Shortfall vs. Benefits
             (Notional, not to scale)
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Shortfall Analysis Report (SAR) Template (v January 2017) 
Name of Initiative

Approved: 

________________________________________


Date:_____________

Director, Service Organization with Need
(For NAS & Mission Support initiatives) 
_______________________________________



Date:_____________

Director, Operational Concepts, Validation, and Requirements

(AJV – 7) 
(For NAS initiatives only)
________________________________________


Date:_____________

Director, NAS System Engineering and Integration Office (ANG-B)
(For NAS initiatives only)
________________________________________


Date:_____________

Director, Office of Information & Technology, Solution Delivery Service 
(ADE-001) 
(For Mission Support initiatives only)
________________________________________


Date:_____________

Director, Office of Investment Planning & Analysis

Financial Services (AFI-1)
(For Final Shortfall Analysis only)

Federal Aviation Administration
800 Independence Avenue
Washington, D.C. 20591
(The signature page lists those organizations required to approve the contents of the shortfall analysis. Other signatures can be added at the discretion of the shortfall analysis team, indicating concurrence by other key stakeholder organizations.)
Table of Contents
31
Introduction


31.1
Shortfall Statement


41.2
Shortfall Categories


51.3
Needed Services


51.4
Relationship to Agency Strategic Goals


52
Assumptions


63
Interdependencies and Dependencies


64
Current Capability (Legacy Case)


74.1
Technical Description


74.2
Operational Description


74.3
Risk Assessment


74.4
The Legacy Case Cost Estimate (Final Shortfall Analysis only)


85
Shortfall Category Analysis (Final Shortfall Analysis only)


95.1
Shortfall Category ’n’ (n = 1, 2, 3, etc.)


126
Participating Organizations


12References


12Attachments and Supporting Data


12List of Acronyms




EXECUTIVE SUMMARY
The executive summary (generally one page) allows readers to rapidly become acquainted with the key issues and recommendation of the report. It contains a brief synopsis of the shortfall, background information, a concise summary of the analysis, and main conclusions.
Introduction
Shortfall Statement
Briefly describe the shortfall in easy to understand language using FAA plain language. When writing the shortfall statement, describe the capability gap using a single sentence or a short paragraph at most that:
· Characterizes the legacy behavior;

· Describes its impact on service delivery and how it is changing over time; and

· Specifies the timeframe when service delivery will become untenable.

Now, with greater specificity, describe why it is important to resolve these issues that exist now or will exist in the future. Explain why the shortfall exists and why it has not been addressed to date. Describe the impact on current and future operations and key stakeholders. Cover at a minimum the following three topics, but make sure the description takes into consideration the concerns of all stakeholders including the Critical Lifecycle Management Functions and Disciplines found in Section 4 of the FAA Acquisition Management Policy on FAST: 

· Who or what stakeholder group is affected by the shortfall?
· Air traffic control or airline personnel, as well as any decision-making practice that may be compromised

· Technologies or opportunities that provide services or information to users in the air traffic community

· The flying public

· FAA employees especially air traffic controllers and support technicians
· Air carriers including their flight and ramp operations
· General aviation pilots and owners
· Aircraft manufacturing entities including commercial aircraft, avionics, and air traffic control systems
· How are these stakeholders or systems affected?
· How does this shortfall translate into air traffic inefficiencies or force the airlines (or other users) to use suboptimal procedures or business practices? 

Note that a single shortfall can have multiple impacts to operations and therefore create multiple contributing factors. For example, a poor weather forecast product may provide bad input data into multiple decision support tools that perform different functions but rely on a singular forecast. An issue with this one forecast product might cause poor planning of ground operations at one airport as well as suboptimal management of en route traffic flows elsewhere. This type of “ripple effect” causing multiple operational impacts is especially problematic and each factor should be called out explicitly.
Questions to Consider

· What are the underlying issues and concerns driving the shortfall?  

· Are we considering all aspects of the operational environment impacted by the shortfall?

· Have all the contributing factors of the shortfall been identified?

· Is this the most accurate way to describe the shortfall? 

· Is it necessary to undertake this endeavor now?  Can we wait 2, 5 or 10 years?

· How would stakeholders benefit by resolving the shortfall?
· If the program is proposing to replace a legacy system, will the shortfall be fully or partially addressed through the technology refresh sustainment activities that would be required to sustain the legacy system in operation?  

Shortfall Categories
Identify and briefly characterize important categories associated with the existing or emerging operational or service shortfall. These shortfall categorizes are analyzed rigorously during concept and requirements definition and reported in Section 5.  Example shortfall categories can include:
· Administrative (e.g., overhead costs, indirect costs)

· Capacity in constrained airspace (e.g., demand-to-capacity reduction) 

· Environment (e.g., emissions reduction) 

· Infrastructure (e.g., facilities, equipment, maintenance, power) 

· Productivity (e.g., number of aircraft handled, avoided staffing)

· Safety (e.g., accident/incident rate, severity of accidents/incidents) 

· Security (e.g., number of intrusions, severity)

· Efficiency (e.g., airborne and ground operational delays, aircraft routing)
· Obsolescence of current capability

· Supportability

Needed Services 
Identify and describe the strategic outcomes and services needed by the Agency and the users of its services. FAST 2.3.1 states "NAS service needs and shortfalls are expressed as operational improvements and operational sustainments." The description of needed services is a qualitative narrative created using words, not numbers, measures, algorithms, or formulas. This narrative helps decision-makers understand the operational value a proposed investment brings to the FAA, airline operators and/or the public in terms of concepts central to the FAA’s mission.
Describe needed services from the viewpoint of all key stakeholders including:

· Air Carriers

· Aircraft manufacturers

· General aviation

· Airports

· Military

· Flying public

· FAA employees

Relationship to Agency Strategic Goals

Identify what Agency strategic goals the shortfall impacts and briefly characterize that impact. Identify whether the shortfall is addressed in the FAA Enterprise Architecture or whether this shortfall should be added to the architecture.
Assumptions 
A critical step in shortfall analysis is articulating key assumptions upon which the analysis rests.  Assumptions are beliefs about an uncertain future condition that allow them to be used as an input to other aspects of the analysis. For example, assumptions about the future behavior of the flying public, air traffic control, and commercial aviation should be included, as well as assumptions that limit the shortfall scope or the timeframe of the shortfall. 

Assumption values should be neither optimistic nor pessimistic but rather realistic extrapolations from existing conditions and knowledge. Assumptions should only be included when they impact the analysis. Be careful when defining assumptions since incorrect values can lead to erroneous analytical conclusions.  
Justify the basis for each assumption with data, sources, and methodology. Cite references and source materials used to create the assumptions. 
The following is a list of the types of assumptions used in many shortfall analyses:
· Operational environment
· Future service demand 
· Capabilities (e.g., there will be increasing rate of hardware failure)
· Schedule (e.g., key part supplier will cease production in year XX)
· Cost limitations
· High-level time phasing (e.g., interdependent program X will be fielded in FY XX)
· Analysis period

· Economic service life
· Policy and procedures
Interdependencies and Dependencies
Briefly list any other baselined investment program or prospective FAA initiative related to this capability in one of the following ways:
· Other programs/initiatives that depend on this capability

· Other programs/initiatives on which this capability depends
· Other programs/initiatives wholly or partially expected to affect the shortfall being addressed by this initiative. 
Explain the interactions between these initiatives, and briefly summarize the impact they are expected to have on the operating environment. Describe whether and how these initiatives are intended to work together or if they are competing to resolve the same shortfall in different ways. If there are overlaps with current or future initiatives explain why all are needed. Enabling programs often have impacts that are hard to ascertain so a description of their impact on other services and users should be included. 
Current Capability (Legacy Case)
An accurate and defensible estimate of capability shortfalls requires the current capability be defined at the beginning of the analysis. It includes: (1) all existing assets, systems, facilities, people and processes currently performing a function; and (2) legacy investments included in the legacy investment segment baseline but still awaiting delivery. The legacy case description does not include any additional investment (e.g., technology refreshment) beyond what is already included in its investment segment baseline as approved by the Joint Resources Council.
The cost estimate may look much further into the future and will account for future sustainment initiatives that are not part of the description of the current capability. Further details are provided in Section 4.4. 

4.1
Technical Description

Describe the legacy assets technically and programmatically in sufficient detail to later develop a cost estimate, identify and quantify contributing factors, and assess risk associated with continuing with the legacy case. Include an “as-is” System/Services Technical Interface Description graphic. 
Operational Description 

Describe the 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 services supported by the current capability. Include an “as-is” Overview and Summary Information graphic and an “as-is” High Level Operational Concept Graphic.

Provide sufficient detail to develop a cost estimate, identify and quantify shortfalls, and assess the risk associated with maintaining the current environment. 
Risk Assessment

The legacy case risk assessment must answer the question “Why must we do this now?”  Specifically, address the risks associated with maintaining current assets with regard to supply operations and support, and as well as interface with current systems, new acquisitions, and planned future investments.  Identify the age of current assets and the industry standard economic service life for similar assets.
Discuss potential risks and uncertainties that could affect the current capability and the shortfall. Include technical or operational factors or scenarios that could cause the shortfall to not materialize or be larger or smaller than anticipated. Describe the operational impact if this shortfall is 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 program/initiative is delayed five years?

· Can spare parts be made available at reasonable cost to maintain current assets?

· What will happen if the program/initiative is partially implemented now and the rest later?

· What will happen if the program/initiative is not implemented? 
The Legacy Case Cost Estimate (Final Shortfall Analysis only)
The legacy case cost estimate may incorporate additional information not included in the legacy case description and risk assessment. The guidance for estimating the cost of the legacy case is dependent upon the specific characteristics of the program/initiative. Specifically, if the program/initiative is replacing a legacy system, as is the case with some New Investment acquisition category (ACAT) programs, then the program office or service organization should develop a legacy sustainment case cost estimate. 

The legacy sustainment case will be representative of what the FAA would do in the absence of the program/initiative under investment analysis. As such, the legacy sustainment case will include future, and possibly unplanned, technology refresh and service life extension programs as well as any anticipated trends with in-service management costs. The legacy sustainment case is important because it serves as a reference for economic comparison and must accurately reflect the time-phased funding requirements to maintain the current capability. 

The process for developing the legacy sustainment case is the same as for any cost estimate. It uses the same work breakdown structure, has the same documentation requirements, has the same validation process, and is risk-adjusted in the same manner as any other estimate. The only differences will be the methodologies and data sources used. Appendix C of the Investment Planning & Analysis “Guide for Conducting Business Case Cost Evaluations” provides further guidance.

For other programs/initiatives, the guidance for estimating legacy case costs is different. If the program/initiative is an upgrade to or part of the sustainment of a legacy system, covering Technology Refresh and many New Investments, then the program office or service organization should provide one to five years of historical operating costs of the legacy system using the most current cost information available, sufficient to identify any variations or patterns. This is not a forecast. It represents current system operating costs at a given point in time. If none of the above conditions apply, then no legacy case cost estimate is required.

In all cases, this section should include a brief description of the relevant methodologies and data sources used and any assumptions underlying the estimate.

  Shortfall Category Analysis (Final Shortfall Analysis only)
Briefly summarize the results of the shortfall category analysis in order of importance in the following table and provide supporting information in the sections below: (1) describe the shortfall category, (2) characterize the performance impact; (3) define performance measures that will be most improved if the shortfall is resolved, (4) quantify the performance measure(s), and (5) monetize the performance measure(s). Note that not all shortfall categories can be quantified or monetized, but still have important impact on FAA operations and service. For these qualitative shortfall categories, only columns 1 and 2 apply – the shortfall category description and impact. Qualitative data is characterized by natural language, not numbers.
Shortfall Category Analysis Summary Table
	Shortfall Category Description
	Operational and Service Impact 
	Shortfall Measure(s)
	Shortfall Quantification
	Shortfall Monetization

	Shortfall Category 1
	
	
	
	

	Shortfall Category 2
	
	
	
	

	Shortfall Category 3
	
	
	
	

	Shortfall Category n
	
	
	
	


Shortfall Category ’n’ (n = 1, 2, 3, etc.) 
Description and Impact
Briefly describe the shortfall category and its performance impact including impairment to end users, airspace operations, service delivery, interdependent capabilities, and the aviation industry. Be sure to connect with the overarching shortfall. 
Measures
Identify the measures(s) associated with the shortfall category; for example the number of outages per time period. These are the performance measures that a future 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). Be sure to clearly describe the relationship between the operational inefficiency and what is being measured.
Examples of suitable measures include, but are not limited to
:

·   Air Navigation Service Provider productivity:

· Restoration times
· System outages
· Failure rates
· System availability
· Training and personnel costs
· Staff productivity
· Airport and Airspace Capacity (when constrained): 

· Average demand-to-capacity and 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/Incident rate
· Fatality and injury rate
· Operational errors, operational deviations
· Pilot deviations
· Near midair incidents
· Runway incursions
· Equipment and property damage
· Security:
· Response time

· Protection from unauthorized access

· User Efficiency:

· Operational delays
· Distance, time, fuel
Quantification & Monetization 
Quantifying shortfall categories provides a clear understanding of their magnitude, nature, urgency, and impact. It provides greater insight into the potential benefits a future investment may provide. Quantifying shortfall categories also allows them to be ranked in importance and impact. The quantification should support the shortfall description. This will assist with defining realistic requirements and estimating potential cost avoidance and other benefits.

Roughly estimate the dollar value of the shortfall for each measure (see “Guide for Conducting Business Case Benefits Evaluations”). An example could be the number of outages per time period multiplied by the cost of a failure.
The magnitude of any shortfall estimate is characterized to some degree by risk and uncertainty as a result of:

· Difficulties in predicting the future characteristics of legacy assets
· Assessing the technical performance and effective integration of new capability
· Estimating changes in the amount and type of services that are required.  

Therefore, identify and quantify risk factors associated with the shortfall to the extent possible. 
Methodology and Data Sources
Briefly summarize the methodology and data used to quantify and monetize each shortfall measure. Explain what was done and how it was done. Include sufficient information to allow an independent reviewer to replicate the values. Diagrams, charts, graphs, and tables are helpful. Include references.
Identify any model or simulation that was used and briefly summarize its inputs, outputs, parameters, internal logic, and known limitations. For detailed models, include a brief summary here and a more thorough description as an attachment. 
Participating Organizations 
List the individuals and their organizations that are part of the shortfall analysis team and describe their roles. AFI, ANG-B, AJV-7 (NAS systems only) and ADE-210 (Mission Support systems only) must be included. Other organizations for consideration are described in the Useful Information and Organizational Resources section on page 2 of this document and also in the Guidance for SASP and CRD found on FAST.
	Name
	Organization
	Role

	
	
	


AFI, Investment Planning & Analysis, ensures that shortfall analysis reports comply with guidance, and validates cost estimates associated with the legacy case as well as any shortfalls. As stewards of the investment analysis process, AFI ensures that major capital investment decisions are in the best interest of the Agency and supported by robust business cases. Since the FAA does not have unlimited resources, the Agency must invest smartly with an understanding of the value and risk of competing opportunities. AFI helps ensure that decision-makers are well informed when prioritizing and committing the FAA’s capital resources. 
The Capital Investment Team (CIT) makes funding recommendations to the JRC.
AJV-7 (Operational Concepts, Validation, and Requirements) acts as the lead organization in articulating shortfalls for the Air Traffic Organization. 
ANG-B (NAS System Engineering & Integration), acts as the lead organization to ensure that shortfall analysis reports are traceable to the FAA Enterprise Architecture, Agency goals, frameworks, strategy initiatives, and compliant with AMS lifecycle management processes and policy documentation.  
ADE, Office of Information & Technology, Solution Delivery Service, Solutions Strategy Division, Enterprise Architecture Branch, ADE-210  acts as the lead organization in articulating shortfalls for Mission Support investment initiatives. 

References

Cite all data sources used in the analysis, including informal sources such as emails, phone calls and conversations with subject-matter experts that provided data used in the analysis. References may also be provided as footnotes throughout the document.
Attachments and Supporting Data
Attach important additional data and methodologies used in the quantification of the shortfall that was not presented in Section 5. Provide additional explanation and substantiation as needed including: the rationale for normalizing or adjusting the data; additional source material such as previous analyses and studies; other useful visual aids such as diagrams, charts, graphs, or tables; and subject-matter expert credentials.
List of Acronyms
� See Guidelines for Benefits Estimating and Report Template.


� Categories listed alphabetically; no priority is implied.
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