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[bookmark: _Toc318439897]Purpose 

The purpose of this document is to provide IP&A analysts with a reference document that: (1) Identifies information they are expected to provide to the Chief Financial Officer (CFO) and to the Director, Office of Investment Planning and Analysis (AFI-1) through Independent Evaluation Reviews (IERs) as required, and (2) Articulates the standard by which they are to evaluate business cases prepared by service organizations.

[bookmark: _Toc259453667][bookmark: _Toc259453725][bookmark: _Toc318439898]INTRODUCTION

The mission of the Office of Investment Planning and Analysis (IP&A) is to provide leadership, guidance, expertise, and objectivity to shape FAA investment decisions that support the optimal evolution of the National Airspace System (NAS).   To conduct this mission, IP&A advises program office teams during their initial concept phase, provides leadership through their exploration of alternatives and finally, evaluates the teams’ products at the final investment decision.  Throughout the entire process, IP&A strives to support the multidisciplinary effort with unbiased professionalism and maintains an eye for value to both the FAA and the flying public at large.

IP&A analysis activities support four decision points in the FAA acquisition process: (1) CRD Readiness Decision, (2) Investment Analysis Readiness Decision (IARD), (3) Initial Investment Decision (IID), and (4) Final Investment Decision (FID). 

Prior to the CRD Readiness Decision, IP&A analysts review documents prepared primarily by service organizations to ensure the documents depict a clear picture of the problem or need.  Prior to the Investment Analysis Readiness Decision, IP&A analysts review documents to ensure that proper groundwork has been laid for detailed economic analysis of alternatives during   Investment Analysis.  Prior to the Initial Investment Decision and the Final Investment Decision, IP&A analysts carefully review and evaluate each business case and supporting documentation to ensure that the business case is solid, well documented, and provides a credible picture of the investment and its impact to the National Airspace System (NAS).  These efforts require advising and supporting multi-organizational teams tasked to explore and recommend investment alternatives primarily based on cost, schedule, value, and risk.  The Director IP&A (AFI-1), the Chief Financial Officer (CFO), and the Joint Resources Council (JRC) act on these recommendations – providing the FAA with informed investment decisions.

Investment Analysis (IA) requires a considerable amount of leadership, planning, managing expectations, coordination, and integration of required IA materials to support investment decision-making.  IP&A analysts evaluate and assess the cost, benefits, risk, schedule, and the economics of a particular initiative. Experience has shown that the Investment Analysis (IA) process is completed in less time and with less effort through early IP&A/Investment Analysis Team (IAT) engagement and open dialogue.     

[bookmark: _Toc259453668][bookmark: _Toc259453726][bookmark: _Toc318439899]Source Documentation

IP&A has developed and posted guidelines to assist service organizations in documenting and presenting their business cases. IP&A analysts should be very familiar with these guidance documents:

· FAA Acquisition Management System (AMS) Investment Analysis Policy
· Guidelines for Service Analysis & Strategic Planning and Concept and Requirements Definition (CRD)
· Shortfall Analysis Guidelines and Templates
· Investment Analysis Plan Guidelines and Template 
· Investment Analysis Process Guidance
· Guidelines for Defining and Applying the Legacy Case
· Guidelines for Defining the Required Service Period, Analysis Period, and Economic Service Life.
· Business Case Analysis Guidance 
· Guide to Conducting Business Case Cost Evaluations
· AFI F&E to OPS Transition Guidelines
· Guidelines for Documenting Cost Basis of Estimate
· IP&A Cost Basis of Estimate Briefing Template
· Guide to Conducting Business Case Benefits Evaluations
· Guide to Conducting Business Case Risk Assessments 
· Guide to Conducting Business Case Schedule Evaluations
· Guide to Conducting Business Case Economic Evaluations  
· Questions Asked by AFI-1
· Independent Evaluation Review (IER) Briefing Template

These documents are available on the IP&A website http://www.ipa.faa.gov. 

[bookmark: _Toc259453669][bookmark: _Toc259453727][bookmark: _Toc318439900]Business Case milestones

Business case evaluation begins long before a business case document is submitted to IP&A for evaluation and does not end at the Final Investment Decision (FID).  IP&A is involved nearly throughout a program’s life cycle, from inception (Service Analysis & Strategic Planning), through funding for the final program segment approved by the Joint Resources Council.  In addition, IP&A analysts participate in Post Implementation Reviews (PIRs) to gain better insight into the relationship of costs and benefits to programmatic attributes that can be applied to future business case evaluations.

[bookmark: _Toc259453671][bookmark: _Toc259453729][bookmark: _Toc318439901]Joint Resources Council Strategy Session

When JRC Investment Process Management (AAP-200) schedules a program for an JRC Strategy Session, IP&A typically has a representative attend. After the strategy session, IP&A schedules a session with the product team and briefs the service organization on the way we conduct our analysis, what to expect, and how to interact with us. If programs do not have a strategy session, IP&A uses the JRC Watch list to initiate contact. Appendix A, Business Case Evaluation Guide, is intended to guide IP&A analysts through the business case evaluation practices, beginning with pre-CRD activities through the final investment decision.

More information can be found on the JRC Secretariat web site.

[bookmark: _Toc259453670][bookmark: _Toc259453728][bookmark: _Toc318439902]Service Analysis & Strategic Planning/Pre-Concept and Requirements Definition Readiness Decision
The primary objective of Service Analysis and Strategic Planning is to describe how a particular service area of the NAS works today and determine what capabilities must be in place now and in the future to meet agency goals and the service needs of customers. Essentially, Service Analysis and Strategic Planning identifies a problem and what is needed to provide a new or improved service capability.  The Advanced Concepts and Technology Development Office (ANG-C) and NextGen Lifecycle Integration Office (ANG-D) assist NAS service organizations when preparing service analysis outputs and products.  Service organizations are responsible for leading and performing SA activities. 
The IP&A analyst’s role at the Concept and Requirements Definition Readiness Decision is to ensure that the following are clearly articulated and understood: (1) what we have now (Legacy Case), (2) what we need in the future (Service Needs), and (3) what will happen if nothing is done.

Service Analysis & Strategic Planning consists of the following processes:

[image: ]
[bookmark: _Toc311609618]Figure 1: Key Activities of Service Analysis & Strategic Planning

The following products are developed during SA&SP and are required before entrance into CRD:
· Preliminary Shortfall Analysis Report w/Legacy Case definition (Technical, Operational, Risk)
· Operational Capability Business Case
· Operational Capability Integration Plan 
· Updated EA roadmap
· Approved CRD plan.

IP&A analysts participate in Shortfall Analysis[footnoteRef:1].  In that capacity, they ensure the Legacy Case[footnoteRef:2] is properly defined and applied[footnoteRef:3].  The IP&A analyst will review the CRD Readiness Decision briefing and all required pre-CRD artifacts (see Service Analysis & Strategic Planning and Guidelines for Concept and Requirements Definition). [1:  See Shortfall Analysis Guidelines and Templates.]  [2:  See Guidelines for Defining and Applying the Legacy Case.]  [3:  Ibid.] 


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 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?

In addition, the IP&A analyst frames the business case task to include:
 
· An initial approach to putting together the business case
· An Assessment of the resources and time required of IP&A
· An estimate of the life-cycle of the initiative
· The possible “strategic measures” (metrics) for defining and analyzing the shortfall; 
· An estimate of the ACAT
· Preliminary findings (to include risk drivers) 
· Recommendation.  

Much of this information is provided in the Preliminary Shortfall Analysis Report, the AV-1 and OV-1 Legacy Case views, the Concept of Operations, and the CRD Plan.

[bookmark: _Toc259453672][bookmark: _Toc259453730][bookmark: _Toc318439903]Concept and Requirements Definition/Investment Analysis Readiness Decision

Activities during Concept and Requirements Definition (CRD) answer the questions: How big is the problem identified during Service Analysis & Strategic Planning? How immediate is the problem? What are the requirements? What are some alternative ways to solve the problem?  CRD processes are the responsibility of NextGen & Operations Planning Service Unit, Office of Systems Engineering & Safety (ANG-B).  Service organizations are responsible for leading and performing CRD activities.

Quantifying the shortfall during CRD amplifies the preliminary shortfall work completed in Service Analysis & Strategic Planning 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.

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.   It is important to determine solutions that meet all requirements, but solutions that meet a majority, or portion, of the requirements should also be considered.  A solution that fulfills a portion of the requirements, but is diverse, innovative, and has a positive impact on the targeted FAA performance measures, broadens the trade space.

At the Investment Analysis Readiness Decision (IARD), the Joint Resources Council (JRC) reviews the analytical products produced during CRD and validates that the proposed initiative should proceed to IA because it is a worth-while investment opportunity for the FAA to further consider.

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

(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 make sure 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 ensure 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: _Toc311609619]Figure 2: Key Activities of Concept and Requirements Definition

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)
1. IARD Briefing with Legacy Costs, Alternative ROM costs and Monetized Shortfall.

The IP&A Business Case Analyst must ensure that the IP&A operations research staff are actively engaged in the shortfall analysis and that the AFI-1 OR and BC managers are 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.  During CRD, IP&A Business Case Cost Analysts participate in two types of quantitative cost estimates: a Legacy Case Cost estimate and a Rough Order of Magnitude (ROM) lifecycle cost estimate for each alternative. 

Prior to the IA Readiness Decision, the IP&A analyst reviews the documents listed above and produces an Independent Evaluation Review (IER) (Appendix B-1) for the Director, IP&A.

[bookmark: _Toc318439904]Investment Analysis Business Case Reviews

IP&A has established a series of programmatic reviews beginning with Kick-Off meetings and ending with the Chief Financial Officer (CFO) Independent Evaluation Review (IER) immediately prior to the Final Investment Decision.  The programmatic reviews are shown in Figure 3 and described in Sections 4.4.1 through 4.4.7. 

Business Case reviews function as checkpoints to 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. These reviews are not meant to be the only times the IP&A analyst meet with the program offices.  Analysts should be in constant communication with the program offices and review drafts of documents throughout the entire process.

[image: ]
[bookmark: _Toc311609620]Figure 3: Business Case Review Process

[bookmark: _Toc318439905]Kick-off Meetings

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

[bookmark: _Toc318439906]Periodic Reviews

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

These reviews have the following objectives:
 
· Ensure the product team is on the right course to developing a factual, complete, and compelling business case.
· Ensure that previous Service Analyses, Shortfall Analyses, Requirements Analyses, and Investment Analyses remain valid or are updated with current information 
· 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.   
· Elicit the information necessary to evaluate the Independent Government Cost Estimate prior release of final Request for Offers. 
· Elicit the information required to complete the IP&A FID Independent Evaluation Review.

[bookmark: _Toc318439907]Weekly Business Case Reviews

IP&A weekly business case reviews are conducted to: (1) appraise IP&A managers on the progress of the business case; (2) alert them of any significant issues or problems; and (3) 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: _Toc318439908]IP&A Managers’ 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. 

[bookmark: _Toc259453678][bookmark: _Toc259453736][bookmark: _Toc318439909]Capital Investment Team Briefing 

The Capital Investment Team (CIT) provides an independent and objective analysis of proposed and on-going investments to ensure a positive return on investment. The Capital Investment Team mission statement follows:

“For those investments seeking formal JRC approval, the CIT provides review, guidance and recommendations to the Chief Financial Officer (CFO) to bring forth to the ATO Executive Council for the corporate ATO investment strategy. This provides for ATO executive oversight prior to forwarding to the JRC for decision approval. In addition, the CIT also examines cost savings proposals that impact ATO operations and provides recommendations for implementation to the Chief Financial Officer.”

To achieve this mission, the CIT examines the proposed solution to confirm that it will close the performance gap and to determine the impact on the Ops and F&E budget. Careful consideration is given to whether the proposed investment is aligned with ATO objectives and goals. Programs going to the CIT are advised to provide spend plans for the first two years of their proposed baseline including the current year. This will help the CIT in performing the affordability review. Programs are also advised to submit their briefings five working days prior to their scheduled briefing date. If the program is going to the JRC, the JRC Secretariat briefing is used. Findings and recommendations are forwarded to the Chief Financial Officer (CFO).

[bookmark: _Toc259453680][bookmark: _Toc259453738][bookmark: _Toc318439910]Independent Evaluation Review

Independent Evaluation Reviews (IERs) are conducted prior to IARD, IID, and FID (see Independent Evaluation Review Briefing Formats, Appendix B).  IER briefings summarize IP&A reviews conducted during each phase of the IA process and examine details of the investment analysis activity.   IID and FID IER briefings assess the complete initiative, bringing together the cost, benefit, schedule, and risk information, completing the entire economic picture of the business case justification.  

The IP&A analysis team lead 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: _Toc259453681][bookmark: _Toc259453739][bookmark: _Toc318439911]The Chief Financial Officer (CFO) Review

If performed correctly, all of the activities and processes previously described should have the business case analysis teams ready to brief the Chief Financial Officer (CFO). Team leads should be able to describe the program in detail including:

· Goals
· Segments
· Performance Gap
· Benefits in detail including user benefits, FAA benefits (cost avoidance in operating costs and efficiencies)
· Benefits measurement
· Program spend plan
· Plans for post implementation review.

IP&A analysts should be ready to answer questions similar to those listed in Appendix D: Questions Asked by AFI-1.

Typically the business case analysis team lead will brief the program in detail and submit IP&A recommendations. At the discretion of the CFO, the Program Office may be called in to provide more information or clarification. The Program Office will then have the opportunity to present the business case as they see it. The CFO will make a recommendation to the JRC.

It is important to know that programs without a solid business justification may see their programs reduced in scope or cut. Additionally, even if programs do have a solid business case, budget constraints or agency alignments can impact a program’s approval for full funding.

[bookmark: _Toc318439912]Baseline Change Decision (BCD)/Rebaseline

FAA Guidelines for Complying with the DOT Information Technology Program Rebaselining Policy require information/analysis be submitted with the rebaseline request:

Section 1 of the Rebaseline 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 Rebaseline Request Form asks for the following: 

Justification -- This section should include:
 
· The reason for the request 
· Likelihood the program will be successfully completed given rebaselining 
· 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 Evaluation -- 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 rebaselined 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. 

IP&A Business Case Analysts, 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 the CFO 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)

[bookmark: _Toc259453682][bookmark: _Toc259453740][bookmark: _Toc318439913]Business Case Evaluation

Evaluations are subsets of the analysis function, occurring after estimates have been conducted, to establish reasonableness and lack of bias in the estimates, particularly when estimates are conducted by advocates or other interested parties.  Evaluation is the process of auditing the processes and ensuring that work is done correctly.  It includes checking all of the numbers and ensuring traceability (e.g. Does the document self-check? Is it self-consistent? Do all the numbers in the report and spreadsheets produce traceable and consistent results?).  

Evaluation involves determining if the estimate is realistic. Is the initiative executable at the proposed baseline?  Are the programmatic assumptions correct?  Will the program be able to deploy on schedule at the estimated cost?  Evaluation includes checking sources and their accuracy.   It involves checking for additional sources, and possibly using other methods to substantiate the reasonableness of the estimates.  Specifically, do other methods of estimating and other sources of data concur and result in a similar risk adjusted estimate? 

[bookmark: _Toc318439914][bookmark: _Toc259453683][bookmark: _Toc259453741]Cost Estimate Evaluation 

IP&A needs to know the “ins and outs” of the costs. This includes all of the elements of the BOE (program description, GR&As, methodologies, calculations, etc.), yearly constant and then year spreadsheets, and cost evaluation issues/concerns and recommendations. The ultimate goal of the cost estimate evaluation is to ensure that all program cost estimates clearly demonstrate that they were developed using sound practices that result in logical and realistic estimated costs. 

[bookmark: _Toc259453684][bookmark: _Toc259453742][bookmark: _Toc318439915]Cost Estimate Deliverables

Below is a list of deliverables to be provided by the program office to AFI-1 in order for us to evaluate their cost estimates. Although economic analysis calculations are desirable (since they provide a sense of the robustness of the business case) they are not required as a deliverable.


	
	IARD
	IID
	IGCE
	FID
	Baseline Extension/
BCD

	Model Tabs (For the Estimate)
	
	x
	x
	x
	x

	Schedule
	
	x
	x
	x
	x

	Hardware Listing with unit costs loaded
	
	x
	x
	x
	x

	GR&A
	
	x
	x
	x
	x

	Project “ins and outs” as Modeled
	
	
	
	
	

	Conceptual overview of model
	x
	x
	x
	x
	x

	Cost Drivers & Percentages
	
	x
	x
	x
	x

	Traceability matrix of requirements to WBS
	
	x
	x
	x
	x

	Traceability matrix of CLINs to WBS
	
	
	x
	x
	x

	Data source by WBS
	
	x
	x
	x
	x

	Inflation matrix
	
	x
	x
	x
	x

	FTE matrix by facility by year
	
	x
	x
	x
	x

	Acceptable Cost Sources 
	
	
	
	
	

	Cost Estimating Relationships (CERs)
	
	x
	x
	x
	x

	FAA Engineering SME Input
	
	x
	x
	x
	x

	Industry response to RFI/RFQ
	
	x
	
	x
	

	Industry response to RFP
	
	
	
	x
	x

	Signed Contract X
	
	
	
	
	x

	Supporting Documents
	
	
	
	
	

	Spreadsheet for each alternative and reference case (with formulas, using legible font size)
	
	x
	x
	x
	x

	Cost Basis of Estimate
	
	x
	x
	x
	x

	Risk allocations by Alternative by WBS
	
	x
	x
	x
	x

	Spend Plan
	
	x
	
	x
	x


[bookmark: _Toc375118305]Table 1: Cost Estimate Deliverables


Ensure that there are spreadsheets (in constant and then year $) for each alternative well as for the Legacy Case. Additional cost-related information required includes:

· Ground Rules and Assumptions
· Data Sources
· Models and Tools Employed
· Identification of Statistical and Mitigating Risk Dollars
· Unit Cost Data
· Identification of Primary Cost Drivers.

[bookmark: _Toc259453685][bookmark: _Toc259453743][bookmark: _Toc318439916]Approach

The IP&A cost analyst works collaboratively with the Product Team to understand the concepts, physical nature, operational properties, technical description, assumptions, and data of the proposed program.  This understanding can be developed by reviewing appropriate program documentation (e.g., Requirements Document), by discussions with project subject matter experts (SMEs), by a reviewing previous cost estimates relating to the program (if any exist), and by asking probing and open-ended questions that enable analysis of the program’s likely costs and risks. Then an analyst can synthesize an accurate cost analysis from all the diverse data.  The cost analyst must develop and document the quantitative techniques used to estimate development, production, operation & maintenance, and disposition costs (i.e., life-cycle costs) of a program.
  
The IP&A analyst should use the following three steps as a guide to evaluating the cost estimate:  

[bookmark: _Toc259453744][bookmark: _Toc318439917]Review

The main objective of the review is to make sure the estimate is complete.  The analyst ensures that the estimate is developed using the current FAA Work Breakdown Structure (WBS) and is documented in accordance with IP&A’s Cost Basis of Estimate (BOE). This review enables the analyst to provide initial feedback to the estimator.  During this review, the cost estimate is checked for alignment with current AMS policy using the guide at Appendix D-1. The program office briefs the cost estimate using the IP&A Cost Basis of Estimate Briefing Template which can be found on the IP&A web site at http://www.ipa.faa.gov .   
 
[bookmark: _Toc259453745][bookmark: _Toc318439918]Evaluation and Verification

Evaluation and verification is a detailed practice that requires a more in depth analysis of the cost estimate than the checks required during review.  These additional checks include analyzing the spreadsheets, checking links, checking math and formulas, checking information sources, and checking cost risk calculations.  A clear understanding of the estimate’s components and their application is needed to adequately satisfy this practice.  A quality check (QC) will examine the major cost elements of the initiative, the timed phasing of those costs (including the NAS Plan hand off between F&E and Ops funding), and the elements contained in the BOE.  In examining the cost estimate by WBS, the QC may also uncover items that should be in the estimate but were overlooked.  Appendix D-2 is a guide to help the IP&A cost analyst evaluate and verify the cost estimate.

[bookmark: _Toc259453746][bookmark: _Toc318439919]Validation

The over-arching question asked during validation is whether the estimate is realistic.  Is the program executable at the cost estimated?  Are the programmatic assumptions correct?  Will the program be able to deploy on schedule at the estimated cost?  What are the programmatic risks?  Is the program an agency priority?  This practice loosely relates to Boehm’s “Are we building the right product?”  While IP&A is comfortable aiding in this practice, this question is better asked and answered by the sponsoring organization.  AFI-1 analysts cannot determine program executability beyond cost-related issues.  

[bookmark: _Toc259453747][bookmark: _Toc318439920]Guidelines/Reference

The program office documents the cost estimate according to the Guidelines for Documenting Cost Basis of Estimate and the IP&A Cost Basis of Estimate Briefing Guide.  

[bookmark: _Toc259453686][bookmark: _Toc259453748][bookmark: _Toc318439921]Final Check

Prior to completing the Independent Evaluation Review (IER) briefing, the IP&A cost analysis performs these final checks:

· Review the programmatic assumptions – Are the programmatic assumptions realistic, especially with respect to schedule, risk, and interdependencies?

· Check the estimate for consistency – Compare the BOE to the estimate, review the scope and the shortfall, ensure monetary consistency (BY vs TY), schedule/time phasing, ground rules and assumptions, and the transition with the WBS from F&E to Ops.

· Perform cost model specific checks (i.e. Excel, ACEIT) – Although the IP&A analysts primarily work with Excel, team members also work with ACEIT. The originator of the estimate should submit data files to IP&A for review.

· Check the estimate against the Pocket Estimating Guide (PEG) – The PEG is a tool developed by the IP&A cost-estimating group to perform a “quick look” of an estimate. It can also identify any potential areas of concern, which could warrant further analysis.

· Check for compliance with FAA standards – All estimates should be in compliance with AMS guidance, OMB Circular A-11 and other documents used to ensure the quality and consistency of cost estimates.

[bookmark: _Toc318439922]Independent Government Cost Estimate (IGCE)

In addition to items 5.1.1 and 5.1.2, the IP&A cost analyst reviews and certifies that the IGCE is in compliance with Guidelines for Independent Government Cost Estimates.
[bookmark: _Toc32651189]
[bookmark: _Toc318439923][bookmark: _Toc259453689][bookmark: _Toc259453751]Benefits Estimate Evaluation 

A benefit analysis is conducted for every major new investment.  A benefit estimate is not required for TR, VQ, or Facility investments.  Historical data are collected for each metric, along with values projected to occur over the lifecycle of the proposed program, assuming the program’s enhanced capabilities are realized.  These values are compared to those projected to occur over the same lifecycle in a scenario where the proposed program is not approved (Legacy Case).  Monetization of the incremental values for the chosen metrics yields a rough order of magnitude (ROM) benefits estimate which is documented in the Investment Analysis Readiness Briefing. (See also Service Analysis & Strategic Planning and Guidelines for Concept & Requirements Definition).  At the Initial Investment Decision (IID), refined benefits estimates are generated which are sufficiently precise to permit discrimination between program alternatives based on their value, e.g. Benefit/Cost (B/C) ratio and Net Present Value (NPV). For the Final Investment Decision (FID), the benefits estimate for the selected alternative is further refined and site-specific.  The FID estimate should have higher fidelity because it is based on an increased definition and clearer understanding of the proposed acquisition, so there is reduced uncertainty about the quantitative and qualitative outcomes of the proposed investment. 

[bookmark: _Toc259453690][bookmark: _Toc259453752][bookmark: _Toc318439924]Benefit Estimate Deliverables

Results of the benefits estimation practices are presented in the Business Case and in the Benefits Analysis Report which describes not only the results, but documents how those results were determined.  Because Excel spreadsheets have limitations, model outputs such as Analytica, flat files, or relational databases are preferred.

[bookmark: _Toc318439925]Approach

The IP&A analyst should use the following three steps as a guide to evaluating the benefits estimate.  

[bookmark: _Toc318439926]Review

The IP&A operations research analyst needs to work with the Program Office and the most knowledgeable people that will be directly impacted by the project.  The analyst must fully understand the economic and operational properties of the proposed program and ask probing, open-ended questions that facilitate elicitation of important information on the investment’s likely risks and benefits.  Two major issues are uncertainty and risk. The analyst must define and quantify the range of possible benefits (from a conservative pessimistic estimate to an optimistic estimate), since many uncertainties and risks will determine the extent to which benefits are actually realized.

[bookmark: _Toc318439927][bookmark: _Toc259453691][bookmark: _Toc259453753]Evaluation and Verification

The IP&A operations research analyst should identify the primary methodology and techniques that were employed to construct the estimate for each metric along with the rationale for having selected particular methodologies and techniques. The methodology should clearly explain what was done and how it was done in a step-wise chronological progression.  All diagrams and tables depicting the methodology should have citations and headings describing their contents.

Clearly identify all aspects of models used in the estimation:
· Identify input assumptions
· Identify what data were used for each model, along with the data sources 
· Describe, in detail, how the models operate including equations, relationships, etc.
· Identify limitations
· Identify outputs.


The Benefit Analysis Report provides a record of the procedures, ground rules and assumptions, data, environment, and events that underlie a benefit estimate’s development or update.  Good documentation provides credibility to the benefit estimate, aids in analysis of changes to program benefit, enables reviewers to effectively assess the benefit estimate, and populates FAA data bases for estimating benefits of future programs.

The IP&A operations research analyst evaluates the benefits estimate by checking the estimate for consistency with other program documents and by using the guide at Appendix C.

[bookmark: _Toc318439928]Validation

The over-arching question asked during validation is whether the estimate is realistic.  Can the program actually deliver the estimated benefits?  Are the benefits dependent on any other program? Are the programmatic assumptions realistic?  What are the programmatic risks?  Will the program be able to deploy on schedule?  Is the program an agency priority?  

[bookmark: _Toc318439929]Guidelines/Reference

The program office documents the benefits estimate according to the Guide to Conducting Business Case Benefits Evaluations.  

[bookmark: _Toc259453693][bookmark: _Toc259453755]Risk Assessment 

An essential element of the FAA Risk Management practice is the non-advocate concept. The purpose of a non-advocate is to provide an impartial, objective evaluation of the project team's results, especially regarding assignment of risk levels. The responsibility of a non-advocate is to examine and assess all aspects of the program/project risk management process before each review. The IP&A analyst is not an advocate.

The IP&A analyst should focus on the following two areas:

· Risk Identification:
· What are the top 5 programmatic risks?
· What measures are proposed to mitigate the risks?
· Risk Analysis:
· How do the programmatic risks affect costs (by WBS) and benefits?
· What simulation was used to risk adjust costs?
· What simulation was used to risk adjust benefits?
· 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)?

[bookmark: _Toc318439931]Risk Analysis Deliverable

Section 6.4 of the Business Case.

[bookmark: _Toc318439932]Approach

The Program Office normally assigns a risk team and identifies risk subject matter experts (SMEs).  The risk team is responsible for:  (1) identifying additional support needs; (2) coordinating risk information among schedule, cost, and benefit teams; and (3) final distribution of risk information to the relevant audiences.  

SMEs are responsible for:  (1) identifying individual risks and presenting a rationale for those risks, (2) suggesting initial ratings for occurrence and severity, (3) supporting the risk team during the assessment phase of the risk analysis, and (4) offering an initial mitigation strategy for those risks.

The IP&A business case analyst should work closely with the IP&A cost analyst and operations research analysts to ensure that risk is applied consistently to the life cycle cost, benefits, and schedule estimates.  

[bookmark: _Toc318439933]Review

The following documents provide an excellent starting point for reviewing program risks: Final Shortfall Analysis, Concept of Use, Business Case Assumptions, Technical Descriptions of the Alternative(s), Preliminary/Final Requirements Document, PMO Risk Issues and Opportunities (RIO) Management Plan, detailed integrated schedule(s) for alternatives, Risk Worksheet, and Risk Register.

[bookmark: _Toc318439934]Evaluation and Verification

Risks originate from three basic areas—technical (or performance), schedule, and cost. The determination of which area or category a risk falls into is determined by its root cause. Technical risk is based on the likelihood that the program as planned will be unable to deliver a product or service to satisfy the technical requirements. As such, well-documented, defined, and quantified technical requirements are necessary to define a technical risk. Schedule risk results from the likelihood that the program actions may not be accomplished in the planned program timing. A detailed program schedule identifying each accomplishment and the critical path is necessary to develop schedule risks. Cost risk results from the likelihood that the program may not accomplish planned tasks within the planned budget. A detailed budget, in which the cost of each accomplishment is specified and any management reserve is known, is needed to determine a cost risk.

Potential loss of funding is typically not a program risk because the funding decision is made at the Agency level, and the financial risk to the program occurs once a decision has been made to allocate the existing Agency funding among programs and/or organizations. The risk source is based on the root cause of the risk and, as such, only a single source will cause a risk. The source is either technical, schedule, or cost in nature, and not a combination of these. 

A program’s acquisition strategy generates risks in its own right. Development programs using proprietary or custom designs are different in nature from those using commercial-off-the-shelf (COTS) solutions. 

Many sources must be considered for each risk area. For technical risk, likely sources include technology maturity, complexity, dependency, stakeholder uncertainty, requirements uncertainty, and testing/verification failure. Sources of schedule risks may include incomplete identification of tasks, time-based schedule (as opposed to event-based schedule), critical-path scheduling anomalies, competitive optimism, unrealistic requirements, and material availability shortfalls. Cost risks may stem from an uncertain number of production units, supplier optimism, additional complexity, changes in economic conditions, competitive environment, supplier viability, and lack of applicable historical data.

[bookmark: _Toc318439935]Validation

The likelihood of occurrence is defined as the perceived chance that an identified risk will actually happen.  The consequence of occurrence is defined as the perceived impact on a parameter if an identified risk were actually to occur.  Consequences are rated according to impact on benefits, technical performance, schedule, and/or cost.

A rule of thumb for identifying risks is to state each risk candidate in “condition … if … then …” format. If a certain event occurs, then there will be a certain consequence. Using this form makes it is easy to determine the validity of a risk. If the statement does not make sense or cannot be put in this format, then the candidate is probably not a true risk, and the resulting statement is considered weak. For example, a statement that has the “if” element but not the “then” implies that the potential event will not affect the project. Similarly, a statement with the “then” element but not the “if” implies there is an issue that will certainly affect the project, but no uncertainty about its occurrence. There is a difference between a risk and an issue. If something is a certainty, it is no longer a risk and should be described as an issue.

A strong risk statement includes descriptions of the future event or condition, which confirms a potential problem; the root cause(s) of the event outcome or conditions; and the specific negative consequences to the program if the event or conditions occur.  The IP&A analyst should verify the following information: 

· Does the risk statement describe a future event or situation?
· Is the risk statement stated as “if – then”?
· Is the root cause of a risk based on factual evidence?
· Does the risk mitigation plan address the root cause of the risk? 

In addition to the attributes of a strong risk statement, the IP&A analyst should verify the following characteristics of the risk mitigation plan:

· Is there a strategy or approach that traces directly to the problem statement, and, therefore, addresses the root cause of the risk rather than symptoms?
· Are there defined and measurable actions that are integrated into the Integrated Master Schedule (IMS)?
· Are triggers to reassess risk level identified?
· Is risk information current (both status and date last reviewed)?
· Are interdependencies that impact the effectiveness of individual mitigations identified?
· Does the option mitigate the likelihood or consequence of the risk?
· Does the option fit within program/organization’s scope?
· Is the option easy to implement?
· Are new risks avoided or introduced as a result of the mitigation?
· What is the cost of mitigation?
· What is the schedule for mitigation?
· Is the recommended course of action an acceptable approach to management?

The over-arching question asked during validation is whether the evaluation is realistic.  

[bookmark: _Toc318439936]Guidelines/Reference

The IAT documents the risk assessment according to the Guide to Conducting Business Case Risk Assessments, the FAA System Engineering Manual, and the PMO Risk, Issues, and Opportunities (RIO) Management Plan. 

[bookmark: _Toc318439937][bookmark: _Toc259453697][bookmark: _Toc259453759]Schedule Evaluation 

IP&A is tasked to perform a schedule analysis as part of the IID, FID and BCD processes.  This evaluation will largely depend on the evaluation of the specific initiative WBS elements reviewed under the resource-loaded schedule.  An evaluation of the cost and schedule contingency and the project completion schedule is also done.  In addition, a review of the critical path schedule is conducted to assess whether the critical path is reasonably defined and whether the schedule is integrated and reflects reasonable schedule durations.  It is also necessary to ensure that activities leading to the project completion date incorporate all activities necessary to successfully complete the project.  The Acquisition Management System (AMS) Test and Evaluation (T&E) Process Guidelines document will be the benchmark for evaluating the schedule sequence.  Finally, IP&A analyzes whether the identified project risks have been included in the risk register and have undergone a qualitative risk analysis and whether the risks have been mapped into the schedule and quantified based on the probability and impact.
  
Rough order of magnitude schedule estimates are acceptable at the Mission Analysis stage, but more definitive estimates are expected at the initial investment analysis stage and at the final Investment analysis stage.  For the IID, schedule estimates are expected to contain links of predecessors and successors, a critical path and be risk adjusted.  

Schedule analysis can begin with a meaningful description of the object, activity, service, or set of products.  This can be at any stage from initial conception, mission analysis, initial investment, final investment, or beyond.  The task should begin with the identification of the resources, and the outline of the schedule estimate plan. 

[bookmark: _Toc259453698][bookmark: _Toc259453760][bookmark: _Toc318439938]Schedule Estimate Deliverable

The products of a schedule estimate are the actual MS Project schedule depicting the timed phasing of the tasks organized by WBS, relevant text for the Business Case (Section 6.3).  

[bookmark: _Toc318439939]Approach

Unless otherwise tailored, the product team will be responsible for providing the inputs for the schedule estimate, such as the technical description and the requirements, as well as the actual schedule estimate.  IP&A will provide resources for evaluation, quality assurance and offer guidance when called upon.

[bookmark: _Toc259453700][bookmark: _Toc259453762][bookmark: _Toc318439940]Guidelines/Reference

Guide to Conducting Business Case Schedule Evaluations.

[bookmark: _Toc259453701][bookmark: _Toc259453763][bookmark: _Toc318439941]Economic Analysis Evaluation (including Business Justification)

The business aspect is simply the capturing the expected net present value of the proposed investment.  To do that we follow OMB guidelines and professional practices to estimate the cost, schedule, benefits;  apply risk adjustments and discounting and then portray the information in an unbiased manner for decision makers.  These activities may occur with iterations as greater definition and further requirements are considered, as budget and timing implications intercede and as new information comes to light.  The analysis may begin even before an initial investment readiness decision and at times may be called upon to re-baseline an already final investment decision. 

[bookmark: _Toc259453702][bookmark: _Toc259453764][bookmark: _Toc318439942]Economic Analysis Deliverables

Section 6.5 of the Business Case.
Risk adjusted cost, schedule, and benefit data.

[bookmark: _Toc318439943]Approach

Economic analysis will normally be conducted by a designated SME from the IPT (often the Cost Lead). It may be conducted by a designated SME from AFI.  If conducted by the IPT, it will be reviewed by a designated SME from AFI.

[bookmark: _Toc259453704][bookmark: _Toc259453766][bookmark: _Toc318439944]Guidelines/Reference Material

Guide to Conducting Business Case Economic Evaluations
Business Case Analysis Guidance.

[bookmark: _Toc259453705][bookmark: _Toc259453767][bookmark: _Toc318439945]Quality Assurance (QA)

The objective of the QA practice is to provide a crosscutting quality review of the business case.  QA practices place emphasis on reviewing the: (1) problem/opportunity,  (2) alternatives, (3) interdependencies, (4) metrics, (5) risks and mitigation strategies, (6) cost and benefit analysis, and (7) economic analysis.  QA practices have two definitive stages -- Quality Control and the Independent Evaluation Review.

QA practices are part of business case analysis.  It is formally conducted through a series of  Periodic Reviews, IP&A Managers’ QC Reviews, and Independent Evaluation Reviews, and is intended to achieve the following outcomes: 

JRC decisions are supported by data-driven BCA to the maximum extent possible 
BCA products are developed using consistent governmental standards and policy values 
The business case is objective and supportable 
All interdependent program impacts associated with the acquisition are considered 
Costs, benefits, and risks are incorporated into the program baseline 
The BC is fully coordinated with all key stakeholders.

[bookmark: _Toc318439946]Quality Control (QC)

Quality Control (QC) is the practice of examining, in detail, all aspects of the business case. 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 Estimate Guides and the Benefits Estimate Guide along with the IP&A Cost Basis of Estimate Briefing Template can be used as reference for this review.

[bookmark: _Toc318439947]Independent Evaluation Review (IER)

The Independent Evaluation Review, discussed in section 4.10.1, is the final step in the QA practices.  At this review all of the relevant cost, schedule, risk, benefit, and economic information are discussed as well as the appropriate business justification.  The IER may result in action items for attention as well as require follow on meetings to resolve issues.  Successful completion of the IP&A IER is required prior to IID, FID, or BCD. 

[bookmark: _Toc318439948]Guidelines/Reference

Business Case Analysis Guidance.
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[bookmark: _Toc317661181]Appendix B: Independent Evaluation Review (IER) Guides 


[bookmark: _Toc317661182]Appendix B-1:  Investment Analysis Readiness Decision (IARD) Independent Evaluation Review (IER) Guide

See: FAA IP&A Independent Evaluation Review Template at:  http://www.ipa.faa.gov,

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 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 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 will the initiative physically or operationally do? How does the NAS operational concept look with the new capability?
· 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?
· 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?
· 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 economic value (monetization) of closing the shortfall? (ROM estimate with BOE)
What are the principal risks associated with each alternative? What are the risk drivers?
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 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.


[bookmark: _Toc317661183]Appendix B-2:  Initial Investment Decision (IID) Independent Evaluation Review (IER) Guide

See: FAA IP&A Independent Evaluation Review Template at:  http://www.ipa.faa.gov,

The following information is covered at the Initial Investment Decision IER:
· Review the information from the IARD IER.
· 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} 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 its ACAT designation?
· 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 the alternative Procurement Strategies (i.e. sole source, full & open vs. small business, in-house)?
· 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 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?
· Independent Evaluation Team Findings
· What are the principal IP&A team findings?
· What is our recommendation? WHY?




[bookmark: _Toc317661184]Appendix B-3:  Final Investment Decision (FID) Independent Evaluation Review (IER) Guide

See: FAA IP&A Independent Evaluation Review Template at:  http://www.ipa.faa.gov,

The following information is covered at the Final Investment Decision IER:
· 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} 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 its ACAT designation?
· 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?
· 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?
· 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 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 was 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?
· Independent Evaluation Team Findings
· What are the principal IP&A team findings?
· What is our recommendation? WHY?
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[bookmark: _Toc317661186]Appendix C-1:  Cost Estimate Review Guide



	[bookmark: _Toc123619714][bookmark: _Toc123619907]Topic
	[bookmark: _Toc123619715][bookmark: _Toc123619908]Evidence of Sufficient Coverage
	IID
	FID

	[bookmark: _Toc123619716][bookmark: _Toc123619909]Work Breakdown Structure 
	[bookmark: _Toc123619717][bookmark: _Toc123619910]Have the cost elements been identified and broken out by WBS category?  Does the documentation identify the level of WBS used in the estimate/analysis?  Is the level of WBS consistent with ACAT requirements?
	√
	√

	[bookmark: _Toc123619718][bookmark: _Toc123619911]Annualized Costs
	[bookmark: _Toc123619719][bookmark: _Toc123619912]Are each of the WBS cost elements identified for each year of the estimate/analysis time frame?
	√
	√

	[bookmark: _Toc123619720][bookmark: _Toc123619913]Funding category
	[bookmark: _Toc123619721][bookmark: _Toc123619914]Does the documentation break out costs separately by each major category, i.e., RE&D, F&E, and O&M?  Have the costs of decommissioning, salvage, and restoration been identified?
	√
	√

	[bookmark: _Toc123619722][bookmark: _Toc123619915]Format
	[bookmark: _Toc123619723][bookmark: _Toc123619916]Does the documentation clearly label whether dollars are expressed in constant dollars, budget-year dollars, or another format?
	√
	√

	[bookmark: _Toc123619724][bookmark: _Toc123619917]Risk-based confidence intervals
	[bookmark: _Toc123619725][bookmark: _Toc123619918]Have the low, most likely, and high cost values been identified by phase (e.g., F&E, in service, etc)?  (Note: In some situations, it may be appropriate to have this information provided at higher resolution.)
	√
	√

	[bookmark: _Toc123619729][bookmark: _Toc123619922]Methodology
	[bookmark: _Toc123619730][bookmark: _Toc123619923]Is the cost methodology consistent with standard practices?  If not, what is the rationale for the variance?
	√
	√

	[bookmark: _Toc123619731][bookmark: _Toc123619924]Data sources 
	[bookmark: _Toc123619732][bookmark: _Toc123619925]Does the documentation clearly identify all data sources used in the estimate/analysis?  Is all non-FAA data clearly documented with respect to source (e.g., market survey data, industry-provided data, etc.)?
	√
	√

	[bookmark: _Toc123619733][bookmark: _Toc123619926]Reproducibility
	[bookmark: _Toc123619734][bookmark: _Toc123619927]Is the estimate/analysis reproducible?
	√
	√

	[bookmark: _Toc123619735][bookmark: _Toc123619928]Clarity
	[bookmark: _Toc123619736][bookmark: _Toc123619929]Are the estimate and associated analysis and documentation organized in a clearly straightforward way that lends itself to audit?
	√
	√

	[bookmark: _Toc123619737][bookmark: _Toc123619930]Data collection and evaluation techniques, including quality assurance (QA)
	[bookmark: _Toc123619738][bookmark: _Toc123619931]Does the documentation explain how data were collected and evaluated, especially in the case of market surveys?  Was QA consistent with IP&A approach?
	√
	√

	[bookmark: _Toc123619739][bookmark: _Toc123619932]Models employed
	[bookmark: _Toc123619740][bookmark: _Toc123619933]Does the documentation document and describe the cost models employed in the estimate/analysis?  What is the currency of each model used?  Are the assumptions of each model still valid?
	√
	√

	[bookmark: _Toc123619745][bookmark: _Toc123619938]Program linkages and interfaces
	[bookmark: _Toc123619746][bookmark: _Toc123619939]Did the documentation identify FAA programs, activities, organizations, or LOBs that may be affected by program execution?  If so, are the links and interfaces documented?
	√
	√

	[bookmark: _Toc123619750][bookmark: _Toc123619943]Cost savings and cost avoidance identified as benefits
	[bookmark: _Toc123619751][bookmark: _Toc123619944]Has the documentation used cost avoidance as a benefit?  If so, clearly document and confirm that all entries have not been counted twice.  
	√
	√

	[bookmark: _Toc123619752][bookmark: _Toc123619945]
Identify and document sunk costs
	[bookmark: _Toc123619753][bookmark: _Toc123619946]If the program involves sunk costs, those costs should be documented.
	√
	√

	[bookmark: _Toc123619757][bookmark: _Toc123619950]Trade-off and sensitivity analyses
	[bookmark: _Toc123619758][bookmark: _Toc123619951]Have trade-off and sensitivity analyses been performed on the cost drivers?
	√
	√

	[bookmark: _Toc123619759][bookmark: _Toc123619952]Maintenance
	[bookmark: _Toc123619760][bookmark: _Toc123619953]Is the study focusing on maintenance costs?  Does it involve a trade study of government-versus-contractor costs, Level of Repair (LOR), or integrated logistics? 
	√
	√

	[bookmark: _Toc123619761][bookmark: _Toc123619954]Lease vs. buy
	[bookmark: _Toc123619762][bookmark: _Toc123619955]Does the study focus on lease-or-buy analysis?  If so, make sure that OMB guidance (Circular A-94, Section 13) is followed.
	√
	√

	[bookmark: _Toc123619763][bookmark: _Toc123619956]Ad hoc studies
	[bookmark: _Toc123619764][bookmark: _Toc123619957]Is the analysis consistent with accepted/past practices, or does it set a precedent?
	√
	√

	[bookmark: _Toc123619765][bookmark: _Toc123619958]Commercial-off-the-Shelf (COTS) vs. Non-Developmental Item (NDI) vs. development
	[bookmark: _Toc123619766][bookmark: _Toc123619959]How much tailoring or customization is involved in the program’s technical baseline?  How is that tailoring or customization reflected in the cost estimate?
	√
	√

	[bookmark: _Toc123619767][bookmark: _Toc123619960]Technology refresh
	[bookmark: _Toc123619768][bookmark: _Toc123619961]Is it really tech refresh (F&E) or maintenance cost (O&M)?  What is the rationale?
	√
	√

	[bookmark: _Toc123619769][bookmark: _Toc123619962]Technology obsolescence
	[bookmark: _Toc123619770][bookmark: _Toc123619963]What are the drivers for technology obsolescence?  Examples include operating system, application software, hardware platform, supportability, reliability, availability of parts, and high O&M costs.
	√
	√

	[bookmark: _Toc123619774][bookmark: _Toc123619967]Shortfall Analysis
	[bookmark: _Toc123619775][bookmark: _Toc123619968]The Final Shortfall Analysis is a required document that should be coordinated with systems engineering.  Have the needs identified in the Shortfall Analysis been addressed in the cost estimate?  If not, has the reason been clearly stated?
	√
	√

	[bookmark: _Toc123619776][bookmark: _Toc123619969]Requirements
	[bookmark: _Toc123619777][bookmark: _Toc123619970]Has a preliminary Requirements Document (pRD) been completed and formally coordinated?  If not, what is the explanation for this failure?  
[bookmark: _Toc123619778][bookmark: _Toc123619971][bookmark: _Toc123619779][bookmark: _Toc123619972]Has a quality assessment been made of the pRD?  Is the pRD readily mapped into cost elements?  
	√
	

	Affordability
	Has the program’s affordability been coordinated with the Capital Investment Team?

	
	√

	[bookmark: _Toc123619741][bookmark: _Toc123619934]Consistency with NAS Architecture
	[bookmark: _Toc123619742][bookmark: _Toc123619935]Are the cost-model inputs used consistent with NAS Architecture guidelines?  If not, are the cost-model inputs reasonable and supported by documentation?
	√
	√

	[bookmark: _Toc123619786][bookmark: _Toc123619979]Concept of Operations (CONOPS)
	[bookmark: _Toc123619787][bookmark: _Toc123619980]How was a CONOPS document used in the preparation of the estimate/analysis?  
	√
	√

	[bookmark: _Toc123619780][bookmark: _Toc123619973]Operations Concepts
	[bookmark: _Toc123619781][bookmark: _Toc123619974]Are the operational concepts feasible, reasonable, and cost-effective?  Are they consistent with the NAS Architecture and the final Requirements Document (fRD)?
	
	√

	[bookmark: _Toc123619782][bookmark: _Toc123619975]
Maintenance concepts
	[bookmark: _Toc123619783][bookmark: _Toc123619976]Is the maintenance concept consistent with National Airspace Integrated Logistics Support (NAILS) plan and FRD?
	√
	√

	[bookmark: _Toc123619784][bookmark: _Toc123619977]Interface requirements
	[bookmark: _Toc123619785][bookmark: _Toc123619978]Which FAA programs absorb the interface cost(s)?  Are the costs shared?
	√
	√

	
Human Factors 
	Have human-factor elements and their effects on cost, schedule, and performance been fully documented?  If so, are the human-factor elements in accordance with accepted FAA standards?
	√
	√

	Information Security 
	Are information security (INFOSEC) requirements reflected in the program’s technical baseline, schedule, and cost estimates?
	√
	√

	[bookmark: _Toc123619788][bookmark: _Toc123619981]Technical Baseline
	[bookmark: _Toc123619789][bookmark: _Toc123619982]Did the cost estimator, in the preparation of the estimate/analysis, use a Technical Baseline or Cost Analysis Requirements Description (CARD)? How well does the estimate/analysis map with the Technical Baseline?
	√
	√

	Service Life / Analysis Period
	Is the service life of the program activity clearly stated?  Does the analysis period correspond to the service life?  Does the economic service life correspond with AMS Guidance?  If not, what is the supporting rationale for departing from the official guidance?
	√
	√

	[bookmark: _Toc123619790][bookmark: _Toc123619983]Schedule
	[bookmark: _Toc123619791][bookmark: _Toc123619984]Did the cost estimator, in the preparation of the estimate/analysis, use a program schedule?  How well does the estimate/analysis map to the schedule?
	√
	√

	[bookmark: _Toc123619795][bookmark: _Toc123619988]Definitions
	[bookmark: _Toc123619796][bookmark: _Toc123619989]Are the alternatives clearly defined and enumerated?
	√
	

	[bookmark: _Toc123619797][bookmark: _Toc123619990]Legacy/Sustainment Case
	[bookmark: _Toc123619798][bookmark: _Toc123619991]Is a Legacy/Sustainment Case clearly defined?  Is it used as an alternative?  (If so, then it should not be.)
	√
	

	[bookmark: _Toc123619799][bookmark: _Toc123619992]Basic technical solution
	[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: _Toc317661187]Appendix C-2:  Cost Estimate Evaluation/Verification Guide



	Estimate Component
	Evaluation practices / Verification Criteria
	

	Technical Description
	Evidence that the estimate maps to 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
	Document actual costs and explain estimator’s extrapolation rationale.
	

	Parametric – Include Cost Estimating   Relationships (CERs)
	Identify the statistical analysis performed to find a relationship between data points and the resulting parametric equation. Explain 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, and 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: _Toc317661188]Appendix D: AFI-1 Benefit Estimate Evaluation Guide




Benefits Analysis Guide for an Investment Decision 


	
	IARD
	IID
	FID

	Problem and Shortfall 

	The mission shortfall (performance gap) the program addresses is clearly stated.
	√
	√
	√

	There is a clear well-documented rationale of the specific problem to be addressed, the magnitude of the problem, and why the agency must address it.
	√
	√
	√

	The problem is supported by historical and current statistics.  These statistics are based on official data sources.
	√
	√
	√

	All other mitigations for this shortfall (in place, in development, or approved) for future development have been taken into consideration, and the resulting shortfall has been reduced accordingly.
	√
	√
	√

	Factors that drive the timing of the project are well documented.
	√
	√
	√

	The alternative(s) are clearly described.  The scope, objectives, and how they will be achieved are provided.
	√
	√
	√

	The objectives of the program are attainable and measurable.
	√
	√
	√

	The program addresses the real needs of the intended beneficiaries.
	√
	√
	√

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

	Legacy Case Considerations

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

	Base values for all metrics are derived for the legacy case, and are used as a basis for comparison of each alternative(s).
	
	√
	√

	Base values in the legacy case consider NAS initiatives annotated in the Capital Investment Plan (CIP).
	
	√
	√

	Benefits Justification

	The mechanism, or cause-and-effect relationship between the proposed acquisition and the anticipated benefit is clear and consistent.
	
	√
	√

	The methods and data used to estimate the overall effectiveness of this program in addressing the performance gap are provided.
	
	√
	√

	Evidence supports the program’s potential to realize its claimed benefit.
	
	√
	√

	Capabilities not quantified are assessed qualitatively.
	√
	√
	√

	Potential dis-benefits are identified and appropriate adjustments made.
	
	√
	√

	Appropriate scaling is applied.  For example, if the program is expected to provide benefit during convective weather, only the relevant geographic locations and relevant frequency of those events are included in the total estimate.
	
	√
	√

	All assumptions are stated explicitly, and their basis is clearly identified.
	

	√
	√

	Assumptions regarding user capability and technology adoption required to achieve the projected benefits are included.
	
	√
	√

	All the common/general assumptions are applied consistently to each alternative.
	
	√
	NA

	Assumptions have been reviewed and tested to identify the sensitivity of the estimate to the values or range of values used.
	
	√
	√

	The timeframe of the analysis is appropriate to the lifecycle of the project, and consistent with cost estimates.
	
	√
	√

	Appropriate transition times are assumed to reflect limited operational use from the beginning of the deployment to full usage.
	
	√
	√

	A Benefits Basis of Estimate (BOE) document is completed. 
	
	√
	√

	Risk and Uncertainty

	Adjustments are considered to reflect that active or recently approved FAA programs which have gone through FID may be claiming the same part of a “benefits pool” e.g., airborne delay in the en route environment.
	
	√
	√

	Major areas of uncertainty and risk are identified.
	
	√
	√

	Key risks and critical dependencies consider all activities and organizations.
	
	√
	√

	The primary areas of uncertainty are identified and incorporated into the risk ranges.
	
	√
	√

	External costs, such as user equipage, are incorporated into the uncertainty analysis.
	
	√
	√

	The measures/metrics driving the benefits can be monetized 
	
	√
	√

	A risk-adjusted schedule is developed. 
	
	√
	√

	Upper and lower limits of the benefit estimates and a probability distribution based on potential uncertainty are determined.
	
	√
	√

	The final benefit estimate is based on the 20th percentile (high confidence) of the above distribution.
	
	√
	√

	Data Inputs

	All data sources used for the benefits justification are identified.
	
	√
	√

	Specific data elements are identified and defined sufficiently so the reviewer can replicate the results.
	
	√
	√

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

	Standard official sources such as the Terminal Area Forecast, Aerospace Forecasts, Order 7110.65, etc. are used for projections.
	
	√
	√

	Higher fidelity inputs (beyond common factors) may be required to be applied when benefits must be justified at the site level. These factors include fleet mix, equipage levels, weather severity levels.
	
	
	√










[bookmark: _Toc317661189]Appendix E:  AFI-1 Questions

This list was developed to assist staff to be prepared to answer typical questions executives ask about investments.  Note that these questions might be asked at any decision point including IARD and the Initial and Final Investment Decisions:

Requirements:
· What is the basis of the requirement? (What is the problem?)
· Can business process re-engineering contribute to the solution?
· What other programs are trying to solve this problem?
· What metrics will be used to measure progress in solving the problem?
· Why does the existing system need to be replaced?
· Will the entity that is being helped by this program (DoD, airlines, etc) contribute towards paying for the system?
· What is the effect of any proposed consolidation on this program?
· Should this program be expanded?
· Has a cost benefit analysis been done on the rule change? (If a rule change is driving the need for the program.)
· Is this a Congressional earmark?
· What are the key requirements that drive costs and benefits?

Programmatics:
· Why is this the preferred alternative?
· How many systems are being procured? Do we need to field the systems at all these sites?  How many do we have now?
· What type of contract(s) will be used?
· Is the proposed life cycle reasonable?
· What is the current EVM data?
· What is the maintenance concept?
· Who will do the installation?
· Is this COTS/CAS NDI?
· How much software development is required?
· Are any other programs similar to this one?
· What are the risks of the procurement?
· Why does this program need to rebaseline?
· What is the probability of meeting the proposed schedule?
· Are resource requirements identified in the corporate work plan?
· What would happen if this program were terminated?
· Who will manage and implement the program? (Asked at IARD)

Costs:
· What lifecycle are you using for the major components?  For the analysis?  Why?
· What were your data sources?
· What are the current unit costs?
· What are the future unit costs?
· What are the major cost drivers? Explain why they drive the cost up.
· Why is program management expense so high?
· What is the effect on the OPS appropriation?
· Are the requirements of other related programs being captured in the analysis?
· What happens to workload staffing over the life of the program?
· Are other programs contributing financially to this project?
· Why are second level engineering costs so high?  What is the requirement and rationale behind the costs?
· What can we do to reduce costs?
· How much has been spent so far in IA? What are the past and future costs and time frames for investment analysis?
· What are the sunk costs?
· How much management reserve is in the estimate?

Benefits:
· What are the incremental capabilities/functionalities above and beyond the present state of the legacy system?
· What metrics are driving the benefits?
· What are the primary benefit categories (e.g., safety, delay savings/flight efficiency, cost avoidance, etc.)?
· How frequently is the current system failing?  What parts have the highest failure rates?
· Identify the obsolete parts.  What analysis has been done regarding obsolescence?
· Is there a supportability problem?
· Is there an opportunity for OPS cost savings? What are the major ground rules and assumptions behind the benefit stream(s)?
· What data sources, tools and models are being used for the analysis?
· What are the interrelationships and dependencies between other NAS acquisition programs and initiatives that can impact the realization and delivery of the program’s benefits?
· What are the qualitative benefits?  Why can’t they be quantified?
· When do benefits begin to accrue? If in IID or FID, has a waterfall schedule been developed?

Question analyst must always ask the Chief Financial Officer:
· Do you support this program going forward to the EC?
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