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[bookmark: _Toc386452790]Purpose 

This document provides a desk reference for IP&A Business Case Analysts that:

· Describes what is expected of the Business Case Analysis Team during each phase of business case development.

· Identifies information they are expected to provide to the Chief Financial Officer (CFO) through Independent Evaluation Reviews (IERs) and to the Director, Office of Investment Planning and Analysis as required. 

· Articulates the standard by which they are to evaluate business cases prepared by service organizations.

It is designed to help IP&A analysts answer the following key questions about the business case:
· What problem needs to be addressed or resolved?
· What range of alternatives could address this problem? 
· What costs, benefits, and risks are associated with each alternative? 
· Based on the questions above, what is the recommended course of action? 
[bookmark: _Toc386452791][bookmark: _Toc259453667][bookmark: _Toc259453725]Business Case Development Phases 

IP&A analysis activities support five decision points in the FAA acquisition process:

· CRD Readiness Decision (CRD-R) (minimal support)

· Investment Analysis Readiness Decision (IARD)

· Initial Investment Decision (IID)

· Final Investment Decision (FID)

· Baseline Change Decision (BCD). 

Experience has shown that the Investment Analysis (IA) process is completed with less time and effort through early IP&A/Investment Analysis Team (IAT) engagement and open dialogue. When JRC Investment Process Management (AAP-200) schedules a program for a JRC Strategy Session, the IP&A Business Case Analysis Team typically attends. After the strategy session, the Lead Business Case Analyst schedules a session with the product team and briefs the service organization on how we conduct our process, what to expect, and how to interact with us. If programs do not have a strategy session, the JRC Watch List is used to initiate contact.

[bookmark: _Toc386452792]Business Case Context

Business case analysis (BCA) is the detailed analysis of ways to meet a mission capability shortfall, or to take advantage of a technological opportunity identified during Concept and Requirements Definition (CRD) (see “Guidelines for Service Analysis & Strategic Planning (SASP) and Concept & Requirements Definition (CRD)” on the AMS FAST web site).  BCA is conducted as a partnership between the sponsoring and operating organizations to ensure that the critical needs of the users are satisfied by an affordable solution.   

Figure 1 shows how building the Business Case relates to the Concept & Requirements Definition (CRD) and the Investment Analysis (IA) phases of AMS.

[image: ]
[bookmark: _Toc332190915]Figure 1:  Business Case Context

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

[bookmark: _Toc386452793]Role of the IP&A Business Case analysis Team

IP&A depends upon program offices for the data used in its analysis.  IP&A does not have the resources to operate in a truly independent manner - apart from the program offices.  IP&A teams help achieve a common goal with shared data.  To that end, IP&A needs to build relationships and bridges to the very programs we evaluate. The IP&A role needs to be collaborative for a common goal to achieve an investment decision. 

IP&A teams are expected to provide balanced analysis and realistic recommendations.  The Team’s job is to collect and present the facts and explain them to help the JRC make well-informed decisions.  IP&A provides the information and leaves it to others to be program advocates or detractors. The IP&A team is an equal partner in providing rigorous analysis so that the strongest, most accurate, and most realistic business cases go before the decision makers.

IP&A Business Case teams fulfill two roles: (1) actively participate in business case development, and (2) independently evaluate and assess the business case.  These two roles can be conflicting.  For example, for a particular course of action, the IP&A Operations Research analyst needs to be actively involved in determining the magnitude of a shortfall or the capability of a technological opportunity, and in determining the benefits.  On the other hand, the OR analyst must evaluate whether the estimate is realistic and assess the ability of the program to actually deliver the estimated benefits.  The same is true of the IP&A Business Case Cost Analyst who not only advises the program office in cost matters, but often prepares much of the cost estimate based on product-team provided information.  

The IP&A Business Case Analysis Team must cautiously navigate this area to remain “independent.” yet be an asset to the program office and help them develop as compelling a business case as possible.

Preparation for IARD

[bookmark: _Toc386452794]Staging IP&A Work

Business case analysis begins long before the Investment Analysis phase of the FAA Acquisition Management System (AMS).  IP&A must establish relationships with system engineering and NextGen organizations very early in the Service Analysis and Concept and Requirements Definition phases.  One key organization is THE PROGRAM OFFICE which is responsible for requirements and concepts analysis leading to the Investment Analysis Readiness Decision (IARD). THE PROGRAM OFFICE’s role is to:
· Vet requirements.
· Identify what’s in; what’s out. 
· Identify the value to the FAA, qualitatively.
· Articulate operational shortfalls from today’s automation systems and operations.
Prior to IARD, IP&A analysts should focus on having a solid understanding of:
· The scope and value of the project.
· Why it is important.
· The operational value.
· Why it must be done now.
During this early phase it is crucial to maintain the “big picture” and not get mired down in minutia.  
· No numbers
· No quantification analysis
· No framing of analysis
· Don’t eliminate good ideas because of fear of less than 1 BC and NPV
· Need to determine the “right” way to evaluate the package after completion by AJV
· Analyze synergistically
· No dollar savings from legacy to new 
· Projects continue, ATC is dynamic – it changes and morphs over time but still costs $$
We need to better understand the value to operations of what is included in programs. IP&A focus should be on clearly articulating the scope and value of projects qualitatively before getting into quantitative analysis. We need to ensure that our team can speak to the narrative. Going forward we shouldn't make up for weak stories with our analysis. When IP&A is working to understand the scope and value of a project, we should not be tied to a "document". Also, it’s crucial to catch the synergies! 
Identify a Program’s “Operational Value” for IARD

The first step in preparation for IARD is that Finance clearly understand the vision and the goals for improved operational performance in the future state, and the “Operational Value” of that future state.
This understanding is critical before Finance will engage in quantification analyses for IARD artifacts such as the Shortfall, ROM Cost estimates, potential Benefits pools, Range of Alternatives, implementation schedules, etc.
1. 
2. 
3. 
4. 
5. 
a. 
1.1.1 Methodology 

a) The Program Office should clearly describe the current operational state (i.e. the legacy story).
· Note:  For programs that seek operational improvements to a baseline NAS system which itself has not yet been fully implemented, the legacy case may be “forward looking” to the future environment when the baseline system is fully operational. 
b) The Program Office should next articulate the desired future operational state with clear and concise characterization for how the future state will differ from the current state.
c) Description of the future operational state should include clear and concise explanations for why and how the future state is important to the FAA, how it will provide operational value to NAS stakeholders (internal and external), and how it will support NextGen objectives.
d) Description of the future operational state should also include its impact on other NAS transformational programs for which interdependencies and synergies exist.
e) Description of operational capabilities within program Scope should:
· Identify the capabilities that we “must have”, why we must have them, and the consequences of delaying their implementation
· Identify the capabilities that would be “nice to have” and the consequences of delaying their implementation
· Rank the capabilities within the “must have” and the “nice to have” buckets by level of importance.
f) The Operational Value narrative should be maximum 3 pages of text and presented in layman’s terms to help ensure that FAA decision-makers with and without expertise in the program’s technology will clearly understand the needs, the interdependencies, and the synergies of this program vis-à-vis other NAS transformational programs. 
g) AJV-7 should continue to provide counsel to the Program Office post-IARD, to help ensure that future investment analysis remains focused on the program’s Operational Value as defined for IARD, and as it may evolve up to the time of FID.
[bookmark: _Toc386452795]Business Case Reviews      

Figure 1 shows the business case review process, consisting of a series of internal and external reviews and briefings. These reviews are intended to ensure that the program office, IP&A analysts, and IP&A managers are in agreement on: (1) the scope of the program, (2) what analysis is required, and (3) what analysis is being done.  The lead IP&A Business Case Analyst should tailor the periodic reviews to best support the program.  This desk reference guide is intended to help IP&A analysts navigate through the business case development process, from pre-CRD activities through the final investment decision.


[image: ]
[bookmark: _Toc332190916]Figure 2:  Business Case Review Process


Key business case review participants are listed in Table 1 (supporting analysts may also attend):


	Review
	AFI-1 
	IP&A Manager(s) 
	IP&A BC Lead
	IP&A Cost/OR Analyst
	Program Office IAT Lead
	Program Office BC Analysts

	CRD-R Summary
	X
	X
	X
	
	
	

	Kick-Off
	
	X
	X
	X
	X
	X

	Periodic Review
	X
	
	X
	X
	X
	X

	Managers’ BC QC Review
	
	X
	X
	X
	
	

	CFO Review
	X
	X
	X
	X
	
	


[bookmark: _Toc287941763]Table 1:  Business Case Review Key Participants

[bookmark: _Toc386452796]CRD Readiness Decision Summary

Prior to the CRD Readiness Decision, IP&A analysts review the documents produced by the program office and produce a one page summary of findings and recommendations for the IP&A Director that answers the following questions:

What problem is solved? Or what Economic Opportunity is exploited?
What will the initiative physically or operationally do? 
What is the Legacy Case?  Is it adequately defined?
What will happen if the initiative is not implemented?   
What are the benefits that system improvements will have on end users?
· What other programs are impacted by this initiative?
· Are there other initiatives under consideration that address, in whole or in part, the shortfall?

[bookmark: _Toc386452797]Kick-off Meetings

Kickoff meetings are held with the program office and IP&A Business Case Analysis Teams prior to starting a new business case development phase, beginning immediately after the Concept and Requirements Definition Readiness (CRD-R) Decision.  In this meeting, the IP&A Business Case team lead frames the business case development and review process and describes his/her expectations for that phase.

[bookmark: _Toc386452798]IP&A Weekly Business Case Reviews

IP&A weekly business case reviews are conducted to:

· Appraise IP&A managers on the progress of the business case
· Alert them of any significant issues or problems
· Tailor analysis and evaluation requirements based on information gained during business case analysis
· Provide the team with feedback/guidance on management concerns.  These reviews are also designed to elicit the information necessary to complete the IER briefing template.

[bookmark: _Toc386452799]Periodic Reviews with Program Office

A series of periodic reviews with the Program Office ensure the road forward is clearly understood by all key individuals and the decision requested is supported by a factual, complete, and compelling business case. 

The objective of these reviews is:
 
· To ensure the product team is on the right course to developing a factual, complete, and compelling business case
· To ensure that previous Service Analyses, Shortfall Analyses, Requirements Analyses, and Investment Analyses remain valid or are updated with current information 
· To review the progress of both the benefits analyses and life-cycle cost estimates.  This will allow both corrective “course” changes during the process but also avoid the business case team of being inundated with data at the last minute prior to the QC reviews.   
· To elicit the information necessary to evaluate the Independent Government Cost Estimate prior release of final Screening Information Request (SIR)/Request for Offers
· To elicit the information required to complete the IP&A FID Independent Evaluation Review.  

[bookmark: _Toc286307635][bookmark: _Toc386452800]IP&A Business Case Quality Check Review

Prior to completing the IID and FID Independent Evaluation Reviews (IER) the IP&A Business Case Team meets with the IP&A Managers to thoroughly evaluate the Business Case.  This integrated review combines and replaces the Cost QC Review and the Benefit QC Review.  One of the primary objectives of the review is to evaluate the internal consistency of the Business Case. The Cost Estimating Guide and the Benefits Estimating Guide along with the IP&A Cost Basis of Estimate Briefing Template can be used as reference for this review.

It is useful if the lead Business Case Analyst can obtain a copy of the Program Office’s IID/FID briefing to help identify/resolve differences between the program office and the IP&A Evaluation of the Business Case.

[bookmark: _Toc386452801]Independent Evaluation Review (IER)   

Independent Evaluation Reviews (IERs) are conducted prior to IARD, IID, and FID.  The IARD IER briefing focuses on completeness of the shortfall analysis, Legacy Case definition, technical alternatives, and general readiness for entering Investment Analysis.  IID and FID IER briefings assess the complete initiative, bring together the cost, benefit, schedule, and risk information, and complete the entire economic picture of the business case justification.

Using the information from the Business Case Reviews, the IP&A Business Case Analysis Team develops the IER briefing and presents the business case evaluation to the Director, IP&A, including recommendations for the initiative. For IID and FID, the entire business case is discussed and all aspects of the business case must be completed prior to scheduling the meeting. This includes a completed cost evaluation, benefits evaluation, risk and schedule evaluation, and the economic justification calculated. 

[bookmark: _Toc386452802]CFO Review

After reviewing the business case and independent analysis, the Director IP&A takes the business case and IER to the Chief Financial Officer (CFO) before IID and FID where it is briefed by the business case lead analyst.

[bookmark: _Toc386452803]Facility Project & Support Contract – Special Handling

Facility projects follow the Facilities Analysis Process, which can be found at: http://fast.faa.gov 

Support Contracts follow the Support Contract Review Board (SCRUB) process, which can be found at: http://fast.faa.gov  


  
[bookmark: _Toc286215665][bookmark: _Ref311444388][bookmark: _Toc351615490]
Business Case Review Guide
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Service Analysis and Strategic Planning

The IP&A analyst’s job during Service Analysis and Strategic Planning and at the Concept and Requirements Definition Readiness Decision is to work with the program office to ensure that the following are clearly articulated and understood:

 (1) what we now have (Legacy Case)

(2) what we need in the future (Service Needs) 

(3) what will happen if nothing is done.

The three items above form the underpinnings of the business case.  If their description is “soft,” the business case will be “soft.”  In addition, much time will be wasted later in Investment Analysis looking for the “meat.”
IP&A has a representative at Enterprise Architecture roadmap meetings to alert IP&A about initiatives that are about to enter Service-Level Analysis or who have begun Service-Gap Analysis. 
Service Analysis and Strategic Planning consists of the following processes:


[bookmark: _Toc332190917]Figure 3:  Key Activities of Service Analysis and Strategic Planning

The following products are developed during SA and are required before entrance into CRD:
· Preliminary Shortfall Analysis Report w/Legacy Case definition (Technical, Operational, Risk)
· Updated EA roadmap
· Approved CRD plan
· One Page Summary for the Director, IP&A.
 
Business Case and Operations Research analysts actively participate in Shortfall Analysis[footnoteRef:1].  In that capacity, they ensure the Legacy Case[footnoteRef:2] is properly defined and applied[footnoteRef:3].  In particular, the Business Case Analysis Team helps define the technical and operational descriptions of the Legacy Case to ensure descriptions are complete and consistent.  The IP&A analyst should be sensitive to the fact that the acquisition world and the controller world are on two entirely different planes of existence.  The acquisition world develops systems.  The controllers use procedures. Often, in developing business cases the operational and procedural aspects are not given as much importance as the technical. [1:  See Guidelines for Conducting Shortfall Analysis.]  [2:  See Guidelines for Defining and Applying the Legacy Case.]  [3:  Ibid.] 


Besides the technical and the operational, risk is the third aspect of the Legacy Case.  This risk is associated with projecting legacy shortfalls that would occur in the absence of additional capital investment. Specifically address the risks associated with maintaining the current system with regard to supply/support, and the risks to interfaces with current systems, new acquisitions and planned investments. Discuss the risks/impacts associated with delaying a decision for 5/10/20 years.

The Director, Investment Planning and Analysis is a member of the Enterprise Architecture Review Board (EAB).  In that capacity, the Director evaluates the readiness of proposed acquisitions to enter the Concept and Requirements Definition phase of the FAA acquisition process. To advise the Director, IP&A analysts must understand what problem is being addressed by the initiative.

Prior to the CRD Readiness Decision, the IP&A analyst reviews the documents listed above and produces a one page summary of findings and recommendations for the Director, IP&A that answers the following questions:

· What problem is being solved? Or What Economic Opportunity is being exploited?
· What will the initiative physically or operationally do? 
· Is the Legacy Case definition complete (technical, operational, & risk)?
· If not, what needs to be improved?
· What will happen if the initiative is delayed 5/10 years or not implemented?   
· What are the expected benefits that system improvements will have on end users?
· What other programs are affected by this initiative?
· Are there other initiatives under consideration that address, in whole or in part, the shortfall?

In addition, the IP&A analyst frames the business case task to include:
 
· An initial approach to putting together the business case
· An Evaluation of the resources and time required of IP&A
· An estimate of the life-cycle of the initiative
· The possible metrics for defining and analyzing the shortfall
· An estimate of the Investment Type and ACAT
· Preliminary findings
· Recommendation.  

The IP&A analyst should check with the program office to see if they have produced any preliminary DODAF (Department of Defense Architecture Framework) architecture views such as OV-1, AV-1 and SV-4. They will help define the scope of the initiative.

Reference documentation:

· FAA Acquisition Management System (AMS) Investment Analysis Policy
· Service Analysis and Concept and Requirements Definition Guidelines
· Guidelines for Conducting Shortfall Analysis
· Guidelines for Defining and Applying the Legacy Case
· Business Case Evaluation Guide



Concept and Requirements Determination (CRD)


During Concept and Requirements Definition, the IP&A analyst performs the following actions:

(1) Assists in shortfall analysis to ensure the shortfall or technological opportunity is adequately quantified and documented; and that appropriate metrics are chosen for the analysis.
(2) Understands the Concept of Operation to insure it is adequately described
(3) Reviews the preliminary requirements and identifies possible cost drivers
(4) Participates in trade studies to develop a range of possible alternatives and ensures they are adequately defined
(5) Monetizes the shortfall to determine the possible value of the initiative
(6) Estimates the range of costs for the alternatives
(7) Performs a rough sensitivity analysis on the requirements and cost drivers to identify possible efficiencies for further analysis during IA. 

CRD consists of the following processes:




[bookmark: _Toc332190918]Figure 4:  Key Activities of Concept and Requirements Definition

Activities during Concept and Requirements Definition (CRD) answer the questions: How big is the problem identified during Service Analysis? How immediate is the problem? What are the requirements? What are some alternative ways to solve the problem?  

Quantifying the shortfall during CRD amplifies the preliminary shortfall work completed in Service Analysis by providing a clear understanding of the magnitude of the problem--its nature, urgency, and impact.  It provides insight into potential benefits a given initiative may provide.

For new acquisitions, when the needed capability differs from the current capability, a service gap or service shortfall exists.  For technology refreshment, the service shortfall is the projected loss in operational capability from the current state without tech refresh/sustainment/SLEP.  

The shortfall is expressed as:
· Performance Value/Quantified metrics such as number of failures per time period  (reference Business Case Benefits Estimating Guide),
· Monetized value, such as number of failures per time period multiplied by cost of a failure.

The benefit is the expected improvement in mission capability as a result of implementing an alternative.  It is a percentage of the shortfall, between 100% and a lower number depending upon the scope of the alternative.  Figure 5 shows the relationship between shortfall and benefits.

[image: ]
[bookmark: _Toc332190919]Figure 5:  Shortfall vs. Benefits

The alternatives developed during CRD involve high-level concepts, and are referred to as preliminary alternative descriptions.  During Investment Analysis, these concepts are updated into detailed technical descriptions.  Generating a range of distinct and viable alternatives increases the possibility that the best possible solution is selected at IID to eliminate all or an acceptable portion of the identified shortfall.   Alternative solutions that only meet a majority, or portion, of the requirements should not be discounted.  If a solution only fulfills a portion of the requirements but is diverse, innovative, and has a positive impact on the targeted FAA performance measures it should be considered. 

[bookmark: _Toc233700224]During CRD, the IP&A Business Case Cost Analyst participates in two types of quantitative cost estimates: a Legacy Case Cost estimate, and a ROM (Rough Order of Magnitude) lifecycle cost estimate for each alternative. 

The Legacy Case Cost Estimate is developed to capture the current operations and maintenance expenses for the existing assets and system.  All labor, parts, and material costs associated with operations 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.  Typically, the Legacy Case cost estimate is not a ROM estimate because historical costs are available and can be projected into the future.  However, there is some risk involved when projecting future costs and this risk should be incorporated into the cost estimate through deterministic analysis. (Monte Carlo simulation is not required).  

A ROM lifecycle cost estimate for each alternative, using suitable cost estimating techniques such as analogy and cost factors is developed to provide the Agency with an initial understanding of the potential costs for each solution.  The service organization uses the Preliminary Alternative Description (pAD) as the basis for estimating costs. The IP&A Cost Analyst provides guidance on the techniques, estimating, and documentation levels.  Since the pAD describes the alternatives at a high-level, only high-level ROM costs are required. (A detailed cost estimate is created during Investment Analysis once the Technical Alternative Description is developed.)

A monetized ROM estimate of the shortfall, which uses suitable benefit estimating techniques (reference Guide to Conducting Business Case Benefits Evaluations) is developed.  This estimate provides a reference for evaluating the potential benefits a given initiative may provide. The IP&A Operations Research Analyst provides guidance, as required, on the techniques, estimating, and documentation levels. (A detailed benefit estimate is created during Investment Analysis once the Technical Alternative Description is developed).

During Concept and Requirements Definition, the Service Organization updates the Preliminary Shortfall Analysis Report completed during Service Analysis. The update must re-validate the shortfall; confirm that previous assumptions are correct, complete, and current; develop and substantiate factual data; and verify the needed capabilities are reflected in the current Enterprise Architecture. The Final Shortfall Analysis Report should be no longer than 10 pages.

The IP&A Business Case Analyst must ensure that the IP&A operations research staff and cost analysts are actively engaged in the shortfall analysis. Also, the IP&A OR and BC managers should be aware of the progress or problems defining the Legacy Case or in the shortfall analysis.  The Director, IP&A indicates AFI-1 approval of the Legacy Case definition and Shortfall Analysis by signing the final Shortfall Analysis Report.

The following products are produced during CRD and are required before entrance into Investment Analysis:
· Concept of Operation
· Functional Analysis
· Final Shortfall Analysis Report w/Legacy Case (Technical, Operational, & Risk)
· Preliminary Program Requirements
· Preliminary Alternatives
· Enterprise Architecture products and amendments
· Signed Initial Investment Analysis Plan 
· Safety Risk Management Decision Memo (if applicable)
· IARD Briefing with ROM costs
· Near term spend plan
· IER for the Director, IP&A.


Prior to the IA Readiness Decision, the IP&A Business Case Analyst reviews the documents listed above and produces an Independent Evaluation Review (IER) for the Director, IP&A.  The IER Template is available on the IP&A web site at http://www.ipa.faa.gov .

[bookmark: _Toc286215667]
Based on a historical evaluation of previous FAA programs, IP&A has identified several characteristics of new programs that appear to be risk drivers.  These characteristics are:

· Hardware & software maturity
· Hardware & software size and complexity
· Development period & implementation plans
· Interfaces with existing and planned systems
· Impact on NAS controllers/users. 

The IP&A analyst should make a preliminary Assessment of program risk based this characteristics list.
 
Reference documentation includes:

· FAA Acquisition Management System (AMS) Investment Analysis Policy
· FAA AMS Investment Analysis Process Guidance
· Guidelines for Service Analysis and Concept and Requirements Definition
· Guidelines for Conducting Shortfall Analysis
· Guidelines for Defining and Applying the Legacy Case
· Guide to Conducting Business Case Cost Evaluations
· Guidelines for Documenting Cost Basis of Estimate
· Guide to Conducting Business Case Benefits Evaluations
· Investment Analysis Plan Guidelines and Template 
· [bookmark: _GoBack]Guide to Conducting Business Case Risk Assessment
· Guidelines for Defining the Required Service Period, Analysis Period, and Economic Service Life.




Investment Analysis Readiness Decision Executive Summary for 
(proposed initiative)

Problem or Shortfall: 
Identify the problem this initiative is intended to address or a projected shortfall that needs to be cured to meet FAA needs by a date in the future.  If a Legacy Case (i.e., operational asset) is being included as part of this initiative, describe the existing capabilities, along with the existing or projected shortfall. Summarize the operational improvements projected to be achieved by this investment initiative (in no more than 1 page).

Program Requirements: 
Describe high-level preliminary program requirements (in no more than 2 pages).

Alignment with Enterprise Architecture:
Describe whether program requirements “fit” within the Enterprise Architecture and (if applicable) NAS architecture.  Graphics, such as the AV-1 and/or OV-1 views, may be beneficial (in no more than 2-3 pages).

Summary of Alternatives: 
Describe the viable alternatives that could potentially meet the service requirements, their potential abilities to meet the desired schedule and the rough estimate of lifecycle costs for each alternative to be evaluated.

Significant Issues: 
Identify significant issues and/or programmatic risks that could affect program implementation.  Define key implementation milestones and dates, notably how they pertain to schedule commitments in the enterprise architecture.
Per the February 2012 version of Joint Resources Council (JRC) Readiness Criteria and Checklist, the following documents are needed in the package going to the JRC:
· Preliminary Program Requirements Document
· Investment Analysis Plan
· Enterprise Architecture products and amendments.
[bookmark: _Appendix_C:_Functional_][bookmark: _Appendix_D:_Requirements][bookmark: _Appendix_E:_Alternative][bookmark: _Appendix_C:_Alternative][bookmark: _Appendix_D:_Alternative][bookmark: _Appendix_F:_Investment][bookmark: _Appendix_D:_Investment][bookmark: _Appendix_E:_Investment][bookmark: _Toc286668829][bookmark: _Toc286668905][bookmark: _Toc286669139][bookmark: _Toc286669248][bookmark: _Toc286671004][bookmark: _Toc286671084][bookmark: _Toc286671143][bookmark: _Toc286671282][bookmark: _Toc286671400][bookmark: _Toc286675000][bookmark: _Toc286675140][bookmark: _Toc286675171][bookmark: _Toc286676300][bookmark: _Toc351615491][bookmark: _Toc322337608][bookmark: _Toc322337661][bookmark: _Toc324854097][bookmark: _Toc260302006][bookmark: _Toc295984635][bookmark: _Toc300649485][bookmark: _Toc268606656]
Investment Analysis Readiness Decision (IARD) Briefing Template 
 
Purpose:  The briefing for the investment analysis readiness decision (IARD) provides an objective and fair Assessment of the merits of proceeding to investment analysis.

Format: Use the standard FAA briefing format: 
https://employees.faa.gov/tools_resources/branding_writing/standards_tools/powerpoint/.

Content:  

Decision requested. 

Description and scope of initiative
· Problem statement
· Integration with the strategic management process
· NextGen Portfolio impacted
· Integration with the FAA Enterprise Architecture
Identification of the shortfall to include
· Quantification and monetization of the shortfall
· Criticality of the shortfall
· Economic and verifiable operational impact of the shortfall & timeframe, especially for FAA and lines of business measures
· How much of the shortfall is this initiative expected to eliminate.
Legacy Case costs

Range of alternatives with brief technical descriptions and:

The rough lifecycle cost estimates for each alternative

Summary of the Investment Analysis Plan

Findings of the Operational Safety Assessment 

Critical interdependencies 


[bookmark: _Toc351615492]Investment Analysis Readiness Decision (IARD) Independent Evaluation Review (IER) Guide

The following information is covered at the IA Readiness Decision IER: 

What is the name of the initiative? Who is the sponsoring organization? What is the preliminary Investment Type and ACAT?
What problem is being solved? Or What Economic Opportunity is being exploited?
What is the Legacy Case? (included in the Shortfall Analysis Report)
· Is the technical description complete?
· Is the operational description complete?
· Is the legacy case risk Assessment realistic?
· Is the legacy cost estimate supported with a BOE?
What is the magnitude of the shortfall? (cite numeric measures, value or percentage)
· What data were used to quantify the shortfall?
· What methodology was used to quantify the data?
Has AFI-1 signed the final Shortfall Analysis Report?
What is the economic value (monetization) of closing the shortfall? (ROM estimate with BOE)
What will the initiative physically or operationally do? How does the NAS operational concept look with the new capability?
· Is there an AV-1 & OV-1?
· How will people do their job differently as a result of this initiative?
· What are the benefits that system improvements will have on end users?
·  How can that be measured? 
What are the required future functional and operational capabilities?
· What are the preliminary functional requirements for the initiative?
· What other programs are impacted by this initiative?  Issues?
· What other programs impact/interface with this program? Issues? 
· Are there other initiatives under consideration that address, in whole or in part, the shortfall?
What are the programmatic assumptions?
What are the alternatives?
· Do the alternatives differentiate cost, performance, and/or risk?  
· What are the cost drivers?
· What are the principal risks associated with each alternative? What are the risk drivers?
Are there areas for possible efficiencies that can be explored during Initial IA?  
What is the range of costs? (ROM estimates with BOE)
What is the potential impact on the current F&E and OPS budgets?
· What are the ROM costs vs. the CIP?
What will happen if the initiative is not implemented?   
What will happen if the initiative is delayed five (5) years?
What will happen if the initiative is partially implemented now and the rest later?
What stakeholders need to be involved? Union Involvement?
· What is the status of stakeholder involvement?
What is your recommendation?

Much of the above information is provided in the Concept of Use, the Final Shortfall Analysis Report, the current and future AV-1 and OV-1 architecture views, the OV-3, SV-4 and SV-6 architecture views, and the Investment Analysis Plan.



Initial Investment Analysis (IIA)

During Initial Investment Analysis the IP&A Business Case Team participates in:

(1) Refining the alternatives
(2) Costing the alternatives
(3) Benefits analysis
(4) Risk analysis
(5) Schedule analysis
(6) Sensitivity analysis on requirements and cost drivers
(7) Business Case reviews

The objective of initial investment analysis is to determine the best solution by analyzing all feasible alternatives within the context of their economic, operational, performance, budgetary, and risk constraints. Tech Refresh, and Variable Quantity proceed directly to final investment analysis.

Figure 6 identifies the principal activities of initial investment analysis. 
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[bookmark: _Toc332190920]Figure 6:  Initial Investment Analysis
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The following information is covered at the Initial Investment Decision IER:
· Review the information from the IARD IER.
· Is the Shortfall or Opportunity still valid?
· Succinctly describe WHAT type of investment decision is being requested;  i.e. Initial; Final; Re-baseline;    
· Program Overview
· Is this initiative the result of a performance gap or is it an economic opportunity?
· Is this a mandated program (Congressional, Executive--to include Cabinet Level, or other agency--DHS, DoD, etc.)
· How does this initiative support “Destination 2025”?
· What data supports the performance gap statement  (i.e., what benefits are being sought)?
· Failure rates
· Outage rates
· Obsolescence/availability data or forecasts
· Vendor supportability data/analyses
· Component cycle/trend analysis
· Capacity issues
· What is the Investment Type and ACAT?
· What is the scope of the program?  What is included and not included?
· What are the key programmatic assumptions?
· What system(s) are being replaced/added/tech refreshed and WHY?
· What are the Service Delivery Points?
· What is the TOTAL life cycle of the program  (i.e. FY12 to FY21)
· Does this program depend on any other programs (existing or planned)?
· Do any other programs (existing or planned) depend on this program?
· What are alternative Procurement Strategies (i.e. sole source, full & open vs. small business, in-house)?
Affordability Analysis
· What is the impact on the F&E and OPS budget?
· What is the current CIP budget?
· What is the CIT recommendation?
· Technical Description of Alternatives
· What are the alternatives?
· What differentiates one alternative from another?
· What is the technological risk?
· What is the preferred alternative?  Why?
· Technical Analysis
· Is the program COTS/CAS NDI, a full developmental effort, or a blend (i.e. COTS H/W with S/W customization)?
· Does the program rely on software development?  If yes, how mature is the software?
· Do interfaces need to be developed w/other systems?
· Is the program similar to other programs in the marketplace?
· Are there any known technical limitations/issues?
· What is the maintenance/support philosophy?
· What is the technical outlook/forecast (i.e. predicted life/obsolescence, replacement potential due to technological advancement?
· Is there a complete Functional Description?
· Is there a completed Requirements Document?
· Is the Requirements Document current?
· Is there a completed Operational Concept Document?
· Risk Identification
· What are the top 5 programmatic risks?
· What measures are proposed to mitigate the risks?
· Risk Analysis
· What simulation used to risk adjust costs?
· What are the risk mitigating costs?
· What is the schedule risk (Lag, Durations, Concurrent/simultaneous tasks/activities)?
· What is the acquisition risk (Sole Source, Existing vehicle, Protest)?
· Total LCCE (with duration)
· What are the segments and TOTAL cost for each segment/phase of the program
· What is the total cost for the program (F&E and Ops)?
· Cost Analysis (use the Cost Estimate Review and Evaluation/Verification guides at Tab in back)
· Is the IP&A Cost Basis of Estimate Briefing Template complete?
· What are the cost drivers?
· What is the outcome of the sensitivity analysis on requirements and cost drivers?
· Benefits Analysis (use the Benefits Estimation Guide at Tab in back)
· What are the benefits of this initiative?
· What are the primary data sources?
· What models and tools were used?
· What are the advantage and disadvantage of each tool?
· Is there a primary driver that recaptures the cost of the system?
· Identify everything needed to achieve benefits (e.g., airplane equipage, additional controllers, new/changed procedures, flight checks, and decommissioning)
· Economic Analysis
· What methodology was used to perform the economic analysis?
· What are the results of the cost-benefit analysis, cost-effectiveness analysis, net present value analysis, and/or payback period analysis?
· Schedule Analysis
· Has the team performed a schedule analysis IAW IP&A Schedule Analysis Guidance?
Other Specialty/Engineering Analysis
· What additional specialty/engineering analysis has been completed? 
What is the status of stakeholder/union involvement?
· Independent Evaluation Team Findings
· What are the principal IP&A team findings?
· What is our recommendation? WHY?


Final Investment Analysis (FIA)

During Final Investment Analysis the IP&A Business Case Team participates in:

(1) Refining the alternative selected at IID
(2) Costing the alternative selected at IID
(3) Benefits analysis
(4) Risk analysis
(5) Schedule analysis
(6) Sensitivity analysis on requirements and cost drivers
(7) Business Case reviews (including the joint IP&A/CFO review)

During final investment analysis, the focus is on creating a plan and baseline for the solution selected at the initial investment decision. The principal activities of final investment analysis are shown in Figures 7 – 10.
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[bookmark: _Toc332190921]Figure 7:  Final Investment Analysis for New Investments
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[bookmark: _Toc332190922]Figure 8:  Final Investment Analysis for Technology Refreshment
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[bookmark: _Toc332190923]Figure 9:  Final Investment Analysis for Variable Quantity
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[bookmark: _Toc332190924]Figure 10:  Investment Analysis Process for Facilities
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The following information is covered at the Final Investment Decision IER:
· Succinctly describe WHAT type of investment decision is being requested (Initial, Final, Re-baseline).    
· Program Overview
· Is this initiative the result of a performance gap or is it an economic opportunity?
· Is the Shortfall or Opportunity still valid?
· Is this a mandated program (Congressional, Executive--to include Cabinet Level, or other agency--DHS, DoD, etc.)
· How does this initiative support “Destination 2025”?
· What data supports the performance gap statement.  (what benefits are being sought)?
· Failure rates
· Outage rates
· Obsolescence/availability data or forecasts
· Vendor supportability data/analyses
· Component cycle/trend analysis
· Capacity issues
· What is its Investment Type and ACAT?
· What is the scope of the program?  What is included and not included?
· What are the key programmatic assumptions?
· What system(s) are being replaced/added/tech refreshed and WHY?
· What are the Service Delivery Points?
· What is the TOTAL life cycle of the program  (i.e. FY12 to FY21)
· Does this program depend on any other programs (existing or planned)?
· Do any other programs (existing or planned) depend on this program?
· What is the Procurement Strategy (i.e. sole source, full & open vs. small business, in-house)?
· Are there Funding Options (i.e. Variable Quantity)?  If so, what are they?
· What is the preferred funding option?  WHY?
Affordability Analysis
· What is the impact on the F&E and OPS budget?
· What is the current CIP budget?
· What is the CIT recommendation?
· Technical Analysis
· Is the program COTS/CAS NDI, a full developmental effort, or a blend (i.e. COTS H/W w S/W customization)?
· Does the program rely on software development?  If yes, how mature is the software?
· Do interfaces need to be developed w/other systems?
· What is the technological risk?
· Is the program similar to other programs in the marketplace?
· Are there any known technical limitations/issues?
· What is the maintenance/support philosophy?
· What is the technical outlook/forecast (i.e. predicted life/obsolescence, replacement potential due to technological advancement?
· Is there a complete Functional Description?
· Is there a completed Requirements Document?
· Is the Requirements Document current?
· Is there a completed Operational Concept Document?
· Risk Identification
· What are the top 5 programmatic risks?
· What measures are proposed to mitigate the risks?
· Risk Analysis
· What simulation used to risk adjust costs?
· What are the risk mitigating costs?
· What is the schedule risk (Lag, Durations, Concurrent/simultaneous tasks/activities)?
· What is the acquisition risk (Sole Source, Existing vehicle, Protest)?
· Total LCCE (with duration)
· What are the segments and TOTAL cost for each segment/phase of the program
· What is the total cost for the program (F&E and Ops)?
· Cost Analysis (use the Cost Estimate Review and Evaluation/Verification guides at Tab in back)
· Is the IP&A Cost Basis of Estimate Briefing Template complete?
· What are the cost drivers?
· What is the outcome of the sensitivity analysis on requirements and cost drivers?
· Benefits Analysis (use the Benefits Estimation Guide at Tab in back)
· What are the benefits of this initiative?
· What are the primary data sources?
· What models and tools were used?
· What are the advantage and disadvantage of each tool?
· Is there a primary driver that recaptures the cost of the system?
· Identify everything needed to achieve benefits, e.g., airplane equipage, additional controllers, new/changed procedures, flight checks, and decommissioning.
· Economic Analysis
· What methodology was used to perform the economic analysis?
· What are the results of the cost-benefit analysis, cost-effectiveness analysis, net present value analysis, and/or payback period analysis?
· Schedule Analysis
· Has the team performed a schedule analysis IAW IP&A Schedule Analysis Guidance?
Other Specialty/Engineering Analysis
· What additional specialty/engineering analysis has been completed? 
What is the status of stakeholder/union involvement?
· Independent Evaluation Team Findings
· What are the principal IP&A team findings?
· What is our recommendation? WHY?
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Investments seeking funding approval for a Baseline Change Decision (BCD), must schedule a Re-baseline Review with IP&A.  

During Re-baseline and Baseline Change Review, the IP&A Business Case Analyst works with the program office to ensure that previous Service Analyses, Shortfall Analyses, Requirements Analyses, and Investment Analyses remain valid or are updated with current information.

Prior to the re-baseline review, the IP&A analyst should review:

· The original Record of Decision by the JRC
· The presentation given by the Program Office to the JRC
· The program’s current approved Program Baseline 
· The original cost Basis of Estimate (BOE)
· The Final Requirements Document  
· This document is a formal part of the Approved Program Baseline, attached as Appendix A 
· The original Benefits Analysis and Basis of Estimate
· The Business Case. 
  
The following is a summary of the business case issues, questions and processes typically addressed in a major program re-baseline decision. 
  
1.      Know the original decision: approved cost, approved schedule, the capabilities, and the key variables (business, cost, and operational drivers) that affect them. 

2.      Take a snap shot of the schedule, sunk cost, and capabilities delivered to date. 

3.      Develop a picture, for senior management, of the changes in the operating environment for the program that have occurred since the original decision and that are relevant to the re-baseline decision.  These would likely take the form of: 

· Changes in the internal environment, particularly to the plan for integrating the system in question with other systems in the NAS
· Changes in the external environment, especially  operational factors related to air transport industry
· Changes to the plan for the originally proposed technology. 

4.      Deliver an opinion as to whether the original benefits analysis is still valid in view of (3) above.  If a revised benefits analysis is appropriate, engage the IP&A Operations Research group.

5.      Determine the variance from the original approved plan for each area: cost, schedule, and capabilities.  Explain the source or cause of each variance in the following manner:
 
· Determine the role, if any, of requirements changes over the life of the program to date.  Has mission-creep or requirements-creep since the original decision contributed to breaching the original schedule or cost estimate? 
· Should any new requirements that have surfaced since the original decision, that are now part of the program’s planning, be retained, or jettisoned? 
· Has the structure or phasing of the work, or the contract structure, had a material impact on the failure to adhere to the original baseline? 
· What lessons learned could be drawn from the failure to adhere to baseline, with respect to cost, schedule, or capabilities, so we can improve program performance? 

6.      Review each of the originally-planned capabilities that have not been delivered to see if they are still needed. 

7.      Determine the cost to deliver the unachieved capabilities and develop a credible delivery schedule. 

8.      Are there additional requirements the program now feels should be added to the program baseline?

· What is the justification for the additional requirements? 
· Is the time frame for the decision to re-baseline properly set?

· If the remaining work only amounts to one or two years’ worth of activity, would we be better off expanding the scope of the re-baseline decision to include additional work that we now know is needed? 

9.      Obtain separate costs and justifications for any proposed tech refresh, as a part of the re-baseline, for those parts of the system that may have already been delivered.
  
· Although unusual, we could start tech refreshing pieces of a system before the system, as a whole, becomes operational.

10.  Work with the program office and IP&A peers to estimate lifecycle cost, schedule, and capabilities for an executable revised program.  Include a risk-adjusted life cycle then year cost, PV of cost, PV of benefits, and NPV for the program. 

· While sunk cost (what’s already spent) is not a part of the NPV calculation or the financial decision itself, invariably financial executives ask about it.  Best to have these historic sunk costs included.     

11.  IP&A Business Case Analysis Teams, Cost Analysts, and Operations Research Analysts should review the new cost, benefit, schedule and risk analyses with the same level of fidelity as the original final investment decision documents.  An IER should be prepared and briefed to the Director IP&A and to ABA-1 with emphasis on:

· Program executability at the new baseline
· Impact on NextGen implementation
· Economic value (considering “sunk” costs, additional costs, benefits realized, and future benefits).

Note:

FAA Guidelines for Complying with the DOT Information Technology Program Re-baselining Policy require information/analysis be submitted with the re-baseline request:

Section 1 of the Re-baseline Request Form asks for background information and a general description of the requested baseline change. For any schedule changes, enter the WBS number and the title of all tasks that need to be changed. The descriptions should include a comparison of original and proposed costs and milestone dates, as appropriate. 

Section 2 of the Re-baseline Request Form asks for: 

Justification: This section should include:
 
· The reason for the request.
· Likelihood the program will be successfully completed given re-baselining
· Identify the senior management business sponsor for this work.
· Has the Senior Management business sponsor concurred with the request? 
· Identify the mission critical business need being addressed 
· Alignment with applicable business and IT strategic plans. 

Impact Assessment: Describe the analysis of the impact related to cost, cost-benefit, schedule, and performance associated with this request and the impact (if any) to existing contracts. 

Additional Detail: This section should include a discussion on the program results to date: 

· How many times has the program been re-baselined and why? 
· How much has the program been modified since the initial baseline? 
· What program risks have been identified and what is the risk mitigation strategy? 
· Is the program included on any “High Risk” or related lists? If yes, why, and for how long? 
· What is the accuracy of the last business case submission to OMB? 
· What is the integrity of the cost-benefit analysis? 
· What is the initial investment period? 
· What is the Earned Value Management (EVM) track record for this program and how are costs projected? 
· How many milestones have been met and were they delivered on-time? 

Attachments: Include a complete list of all documents (e.g. updated cost-benefit analysis and risk analysis, and all updated program/project plans) used as supporting documentation for the request. 
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	[bookmark: _Toc123619800][bookmark: _Toc123619993]Have the alternatives discussion included a basic technical solution?
	√
	

	[bookmark: _Toc123619801][bookmark: _Toc123619994]No-cost or procedural alternative
	[bookmark: _Toc123619802][bookmark: _Toc123619995]Does the alternatives discussion address the possibility or availability of nonmaterial or procedural alternatives?
	√
	







[bookmark: _Toc286215678][bookmark: _Ref311444424][bookmark: _Toc351615497]Cost Estimate Verification Guide

	Estimate Component
	Evaluation practices / Verification Criteria
	

	Technical Description
	Evidence that the estimate maps with the Technical Baseline.
	

	Program Schedule and Quantities
	Key acquisition events and milestones for the years covered by the cost estimate, summarize the quantities to be purchased and installed by fiscal year.
	

	Acquisition Strategy
	Identify acquisition strategy documents used to prepare the cost estimate.  Describe how the acquisition strategy affected the estimate, or how contract information was used to construct the estimate.
	

	Inflation Rates
	Describe the source of inflation rates used to adjust Constant Year cost estimates to Then Year dollars.
	

	Ground Rules and Assumptions
	Identify key technical and programmatic conditions, estimating ground rules, and assumptions that underlie the estimate.
	

	Development Methodology
	

	Staff-loading
	Identify direct and indirect labor rates, the costs that are included in the rates, how the rates were determined.
	

	Catalog Prices/Vendor
Quotes
	Identify the materials and purchased parts, the source of estimated prices, any crosschecks performed.
	

	Factors
	Describe the source of the factors and how they were applied.
	

	Analogy
	Identify the analogous systems and explain how and why the analogy was used.
	

	Extrapolation from actuals
	Documentation of actual costs and explanation of estimator’s extrapolation rationale.
	

	Parametric – Include Cost Estimating   Relationships (CERs)
	Identify the statistical analysis done to find a relationship between data points and the resulting parametric and explanation of estimator’s application of the CER.
	

	Bottom-up
	Identify all labor and material comprising the system, the associated unit costs and quantities.
	

	Cost Models
	Describe the estimating models used and how they were applied.
	

	Estimator Judgment
	Identify who provided the estimate, the methodology the estimator used, how and why the method was used.
	

	Time Phasing of Costs
	Describe the analytic approach used to distribute the WBS element’s estimated costs across fiscal years.  Ensure transition of costs/cost activities from F&E to O&M.
	

	Calculations
	Identify the inputs and algorithms or equation for each cost element.
	

	Data Sources
	Identify sources of cost and technical data and parameter values.  Describe procedures, if any, used to normalize those data.
	

	Risk Adjustments
	For each cost element, are the procedures used to adjust the most likely cost for risk clearly stated?  Is the amount of the risk adjustment stated in constant-year dollars? 
	






[bookmark: _Ref311444514][bookmark: _Toc351615498]Benefits Analysis Review Guide 


	
	IARD
	IID
	FID

	Problem and Shortfall 

	Is the mission shortfall (performance gap) clearly stated?
	√
	√
	√

	Is there a clear, well-documented statement of the problem, the magnitude of the problem, and rationale of why the agency must address the problem now?
	√
	√
	√

	Is the problem supported by historical and current statistics based on official data sources?
	√
	√
	√

	Have all other mitigations for this shortfall, either in place, in development, or approved for future development been taken into consideration, and the resulting shortfall reduced accordingly?
	√
	√
	√

	Are the factors that drive the timing of the project well documented?
	√
	√
	√

	Is the scope of the program, its objectives, and the alternative(s) clearly described? Is it clear how the objectives will be achieved?
	√
	√
	√

	Are the objectives of the program attainable and measurable?
	√
	√
	√

	Does the program address the real needs of the intended beneficiaries?
	√
	√
	√

	Is the program consistent with, and required for the achievement of the proposed NextGen capabilities and/or the Enterprise Architecture decision points?
	√
	√
	√

	Legacy Case Considerations

	Has the legacy case (what will happen if the project is not pursued) been clearly defined, and agreed to by all parties?
	
	√
	√

	Have base values for all metrics been derived for the legacy case, and used as a basis for comparison of each alternative(s)?
	
	√
	√

	Do the base values in the legacy case consider NAS initiatives annotated in the Capital Investment Plan (CIP)?
	
	√
	√

	Benefits Justification

	Is the mechanism, or cause-and-effect relationship between the proposed acquisition and the anticipated benefit, clear and consistent?
	
	√
	√

	Are the methods and data used to estimate the overall effectiveness of this program in addressing the performance gap provided?
	
	√
	√

	Is there supporting evidence that the program has potential to realize its claimed benefit?
	
	√
	√

	Are the capabilities that cannot be quantified assessed qualitatively?
	√
	√
	√

	Have potential dis-benefits (liabilities) been identified, and appropriate adjustments made?
	
	√
	√

	Has appropriate scaling been applied?  For example, if the program is expected to provide benefit during convective weather, then only the relevant geographic locations and relevant frequency of those events should be included in the total estimate.
	
	√
	√

	Are all assumptions explicitly stated, and their basis clearly identified?
	

	√
	√

	Are assumptions regarding user capability and technology adoption required to achieve the projected benefits included?
	
	√
	√

	Are all common/general assumptions been applied consistently to each alternative?
	
	√
	NA

	Have assumptions been reviewed and tested to identify the sensitivity of the estimate to the values or range of values used?
	
	√
	√

	Is the timeframe of the analysis appropriate to the lifecycle of the project, and consistent with cost estimates?
	
	√
	√

	Do transition times reflect limited operational use at the beginning of the deployment to full usage (if appropriate)?
	
	√
	√

	Is the Benefits Basis of Estimate (BOE) document completed? 
	
	√
	√

	Risk and Uncertainty

	Have adjustments been made to reflect that recently approved FAA programs may have claimed the same part of a “benefits pool” e.g., airborne delay in the En route environment? 
	
	√
	√

	Have major areas of uncertainty and risk been identified?
	
	√
	√

	Do key risks and critical dependencies consider all activities and organizations?
	
	√
	√

	Have the primary areas of uncertainty been identified and incorporated into the risk ranges?
	
	√
	√

	Are external costs, such as user equipage, incorporated into the uncertainty analysis?
	
	√
	√

	Can the measures/metrics driving the benefits be monetized? 
	
	√
	√

	Has a risk-adjusted schedule been developed? 
	
	√
	√

	Have upper and lower limits of the benefit estimates and a probability distribution based on potential uncertainty been determined?
	
	√
	√

	Is the final benefit estimate based on the 20th percentile (high confidence) of the probability distribution?
	
	√
	√

	Data Inputs

	Are all data sources used for the benefits justification identified?
	
	√
	√

	Are specific data elements identified and defined sufficiently so the reviewer can replicate the results?
	
	√
	√

	Are standard economic values applied to Airline Direct Operating Costs (ADOC), Passenger Value of Time (PVT), fatalities, injuries, pay rates, etc.?
	
	√
	√

	Are standard official sources such as the Terminal Area Forecast, Aerospace Forecasts, Order 7110.65, etc. used for projections?
	
	√
	√

	Have higher fidelity factors been applied when benefits must be justified at the site level? These factors include fleet mix, equipage levels, weather severity levels, etc.
	
	
	√
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[bookmark: _Toc351615499][bookmark: _Ref311444313]Definitions for Business Case Analysis 

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

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

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

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

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

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

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


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

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

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

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

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

PEG: FAA Cost-to-Cost factors are printed and distributed in the form of a laminated card, by IP&A and referred to as the “Pocket Estimating Guide (PEG)”. Effective use of the cost factors is dependent on accurate hardware/software estimates.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Document 

Version/Date Reference

(Initial)

Pre- CRD

Meet with IA Team Lead 

What will the initiative do? (Initial CONOPS defined)

What is the expected ACAT level?

What is the expected schedule for IARD, IID, and FID?

Discuss IA/BC Process with IAT Lead Investment Analysis Process Guidance

Discuss IP&A roles: AFI Business Case Evaluation & Assessment Guide

   Legacy Case & Shortfall Analysis

   Cost Estimating/Review

   Benefits Estimating/Reviews

   Independent Evaluation Reviews (IERs)

   AFI-1 Review

Legacy Case defined Guidelines for Defining and Applying the Legacy Case

Preliminary Shortfall Analysis Report Guidelines for Conducting Shortfall Analysis

Impact if nothing is done determined

CRD Plan complete

One page summary of findings & recommendations AFI Business Case Evaluation & Assessment Guide

Pre-IARD

Concept of Operations (CONOPS) finalized

Functional Analysis complete

AFI-300 OR analyst actively engaged

Data quantifying shortfall complete  Guidelines for Conducting Shortfall Analysis

Preliminary Requirements Document CRD Guidelines

Distinct viable altenatives identified CRD Guidelines

AFI-200 cost estimator review of ROM costs Guidelines for FAA Cost Estimating

AFI-300 OR analyst review of shortfall analysis Guidelines for Conducting Shortfall Analysis

AFI-300 OR Manager review final Shortfall Analysis Report Guidelines for Conducting Shortfall Analysis

AFI-1 Director review & sign final Shortfall Report Guidelines for Conducting Shortfall Analysis

IAP reviewed and approved by AFI-1 BC Manager Investment Analysis Plan Guidelines & Template

IARD IER complete IER Template

IARD Readiness Checklist Complete AFI Business Case Evaluation & Assessment Guide

AFI-100 BC Manager IER briefing

AFI-1 Director IER briefing

Chief Financial Officer (CFO) briefing

Pre-IID

Discuss Business Case Analysis requirements with IAT Business Case Analysis Guidance & Template

Risks Identified

Guidelines for Conducting Investment Analysis Risk 

Assesment

Review Initial Costs

Review Initial Benefits

Review Initial Business Case

Initial Investment Decision IER Complete IER Template

Review Final Investment Analysis Plan  Investment Analysis Plan Guidelines & Template

AFI-100 BC Manager IER briefing

AFI-1 Director IER briefing

Chief Financial Officer (CFO) briefing
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Version/Date Reference

(Initial)

Pre-FID

IGCE Complete
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Estimats

Capital Investment Team (CIT) briefed

Review Final Costs

Review Final Benefits

Review Final Business Case

Final Investment Decision IER Complete IER Template

AFI-100 BC Manager IER briefing

AFI-1 Director IER briefing

Chief Financial Officer (CFO) briefing
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