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�INVESTMENT ANALYSIS PROCESS



1.  Introduction



This document describes the process to be used during the investment analysis phase of the Federal Aviation Administration (FAA) Acquisition Management System (AMS).  The investment analysis phase begins when the FAA determines that there is a potential need to expend funds to meet a mission capability shortfall or to take advantage of a technological opportunity, and ends with a decision on whether or not to allocate those funds.  It is conducted as a partnership between the sponsoring and acquiring organizations to ensure the critical needs of the users are satisfied by a solution that is affordable.



The Investment Analysis Team (IAT) activities described in this document are coordinated by a dedicated Investment Analysis Staff (IAS).  The Program Director, Investment Analysis and Operations Research (ASD-400) is the Director, IAS.  As Director, IAS, ASD-400 determines readiness for an investment decision and approves the Investment Analysis Report.  



This document is intended to be a “living document.”  Revisions will be made to incorporate “lessons learned” as the FAA begins to operate under the AMS.  Comments should be sent to the Director, IAS.



1.1  Applicability



The investment analysis process, including the investment decision, addresses FAA acquisition program activity that could result from:

Joint Resources Council (JRC) approval of a new mission need statement (MNS)

a sponsoring FAA line of business’s revalidation of an existing MNS when a system satisfying that need approaches the end of its economic service life or its approved life-cycle funding stream.  Types of solutions considered might include:

	-	a service-life extension (refurbishment or upgrade) of the existing system

	-	a replacement-in-kind (functionally-equivalent new system) for the existing 			system

	-	a different technology or operational concept to satisfy the need

a significant program change during solution implementation or in-service management; i.e., any breach of a program’s established baselines for performance, cost, schedule, and benefits.



Investment analysis addresses any and all types of funds (appropriations) that may be used to implement a solution; it is not restricted to facilities and equipment (F&E) appropriations.  The basic objective is to prioritize and optimize the allocation of scarce FAA resources.

2.  Investment Analysis Phase  

The investment analysis phase consists of the following major activities, requirements definition, candidate solution identification and analysis,  Investment Analysis Plan (IAP) development, affordability assessment, Acquisition Program Baseline (APB) development, Investment Analysis Report (IAR) development, and the investment decision.  The activities are to be tailored to minimize the time it takes to reach an Investment Decision, consistent with common sense, sound business practice and the time sensitivity of the need.  This is particularly true for low dollar value, non National Airspace System (NAS) acquisitions.  These activities are presented graphically in figure 2-1, which includes:

the formation of an IAT

initial requirements determination

development of an Initial Requirements Document (RD)

performance of a market analysis

identification of alternatives

development and distribution of an IAP

notification to the JRC if a nonmaterial solution is selected

analyses of candidate solutions

trade-offs between requirements and the candidate solutions

affordability assessments for the candidate solutions

development of the IAR, including a recommendation 

development of an APB for each viable solution 

development of a Final RD

presentation to the JRC.



2.1  Types of Investment Analyses



2.1.1  New Starts



In initiating the investment analysis process for a new MNS, a team is assembled to support the investment analysis activities.  The team is the IAT for a given investment analysis.  An IAT consists of  experts from Integrated Product Teams (IPT), sponsor organizations, the IAS, and other organizations as necessary to conduct the detailed analysis of alternatives leading to the selection and recommendation of a preferred acquisition solution.  



2.1.2  Baseline Changes



The project changes or breaches to baselines situation creates a change to the investment decision and must be approved by the JRC.  This causes a  “mini” investment analysis to be conducted.  No resources exceeding the baselines may be programmed, committed, or obligated until approved by the JRC.  Because the acquisition is in the product implementation phase, the IPT (or the sponsor for benefits) is obligated to take the matter to the JRC.  The mini-investment analysis will be conducted using those portions of the investment analysis process flow that are applicable (e.g., alternative solution identification and analysis, affordability assessment, IAR, updated APB, investment analysis briefing, and updated RD).  The IAS will support the IPT throughout the mini analysis and in preparation for presenting the IAR to the JRC to ensure objectivity, consistency and predictability in the analyses.  By using the support of the IAS, the IPT takes advantage of the available procedures, tools, techniques, databases, corporate history, and knowledge that are resident within that organization.
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Figure 2-1.  Investment Analysis Process Flow(Revised 7/98)



2.1.3  Service Life Extensions



In general, the need or desirability for an investment analysis that will be based on an existing MNS (i.e., that will not require a new MNS) will be identified by an IPT.  Such an investment analysis also requires comprehensive analysis of the widest possible range of candidate solutions, and a full IAT will be formed for that purpose, with IAS, IPT and sponsor membership.  Once the sponsoring line of business has concurred by revalidation of the MNS, the IAT will consider all reasonable alternatives for providing the needed capability.  



All of the activities discussed in this manual must be completed in order to get to the JRC investment decision point.  The IAS will support the IAT throughout the investment analysis and in preparing the IAR for the JRC to assure consistency and credibility of the process.





2.2  Investment Analysis Activities



2.2.1  Investment Analysis Plan



The IAP provides the planning information necessary for conducting the particular investment analysis in a timely and efficient manner It must be completed early in the investment analysis phase, normally immediately after identification of the alternatives.  The IAP is developed by the IAT and signed and distributed by the Director, IAS (ASD-400). The IAP will provide the following: 

composition of the IAT (by name and organization):  i.e., the sponsor, IPT, and IAS representatives

a schedule for completing the various activities within the investment analysis process

the assignment of roles and responsibilities for accomplishing the activities consistent with the AMS guidelines and the defined investment analysis process tool(s)

a list of all alternatives identified and the end set chosen for further analysis as candidate solutions.



The IAP is published once for a given investment analysis and normally will not be subject to revision.  The plan will include an expected date when the results of the investment analysis will be presented to the JRC.



2.2.1.1  Roles and Responsibilities



The roles and responsibilities assigned during the Investment Analysis Plan activity are contained in table 2.2.1-1.



Table 2.2.1-1.  Roles and Responsibilities During the Investment

Analysis Plan Activity



ROLE�SPONSOR RESPONSIBILITY�IPT RESPONSIBILITY�IAS RESPONSIBILITY��Develop IA Plan�Primary P�Primary P�Primary (P)��Approve IA Plan���P��Distribute IA Plan���P��2.2.1.2  Plan Distribution



The approved IAP will be distributed by the Director, IAS to the members of the IAT.



A template for the IAP is in Appendix A.



2.2.2  Requirements Definition Activity

Requirements are developed early in the investment analysis process by the sponsoring organization. Capability shortfalls or technological opportunities identified in the MNS are translated through a vigorous assessment of the  Strategic Plans, NAS Architecture, etc., into essential top level operational and functional requirements. The RD is continuously updated throughout the Investment Analysis process. Requirements evolve into greater specificity throughout the process. This ensures the acquisition community satisfies the top level requirements of the user community. The RD content is tailored to a system/ software, facility, or services acquisition, but follows the same outline regardless of acquisition type. (revised 7/98)



The requirements definition activity flow is presented graphically in figure 2.2.2-1. 



The Initial RD will contain as applicable:  a concept of operations mission life-cycle, congressional mandates, airport authorities, federal laws, regulations, executive orders, and/or mission derived requirements.  If any operational, physical integration, or support constraints are to be levied on the ultimate solution, they must be expressed as requirements (i.e., if the solution  requires off-site real estate, that fact will be represented as a requirement).  The Initial RD should also address the life cycle system availability, supportability, and maintainability performance capabilities and characteristics, including the human component.   The document will establish the baseline criteria for selecting candidate solutions, conducting market analyses, analyzing alternatives, and performing affordability assessments to provide the best overall approach for satisfying the mission need.



Throughout the alternatives and affordability assessment phases of investment analysis process, requirements are evaluated against cost, benefit, schedule, and performance considerations.  Emphasis during the trade-offs analyses is on the use of pre-planned product improvements (P3I) to satisfy requirements that cannot be met or developed as part of the initial acquisition.  Market surveys are performed to determine the availability of industry products, as well as other government vehicles, that meet some or all initial requirements.  Concurrent with the Market Analysis, and throughout the Investment Analysis Process, the RD is continuously refined by the sponsoring organization for specificity and prioritization.   



Requirements definition is completed when:

the APB lists the requirements the FAA is committing to meet at the Investment Decision.

the sponsoring organization coordinates disposition of deferred requirements with the originating organization(s).  



Appendix B is a template of the RD.   It is divided into four sections:  Section A contains general instructions for completing the RD, Section B contains the template for System/Software Programs, Section C contains the template for Establish/Relocate Facilities Programs, and Section D contains the template for Services Programs.  When filling out the appropriate section, based on the mission need, it should be noted that tailoring verbiage relating to the program in question is permissible.
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Figure 2.2.2-1.  Requirements Definition Activity Flow















2.2.2.1  Roles And Responsibilities



2.2.2.1.a.  Associate Administrator of the Sponsoring Organization



The RD is developed throughout the Investment Analysis phase by the Associate Administrator of the sponsoring organization of the line of business (LOB).  The sponsoring organization may form a team of subject matter experts (systems/software, establish/relocate facilities, and or services) to insure all requirements are identified.   The sponsoring organization will also insure tracing of requirements that will not be included in the APB.



The LOB organizations include the following:

Air Traffic Services 

Regulation and Certification 

Commercial Space Transportation

Civil Aviation Security

Airports

Administration

Research and Acquisition



2.2.2.1.b.  Investment Analysis Staff



The IAS provides technical support to the sponsoring organization.  The IAS generates the information for the sponsoring organization to determine the best overall means for satisfying critical needs of the user.  The IAS conducts a joint partnership between the sponsoring organization and with the market and technology experts of the acquiring organizations to insure balanced information.



2.2.2.1.c.  Integrated Product Team



The IPT will work in coordination with IAS in providing technical support to the sponsoring organization in developing the initial requirements.



2.2.2.1.d.  Facility Team (FT)



The FT (consisting of Headquarters and Regional personnel) will work in coordination with the IAS in providing technical support to the sponsoring organization in developing physical integration and implementation requirements and strategies for systems/software, services, and establish/relocate facilities programs.  











2.2.2.1.e.  Joint Resources Council



The JRC is the final approving authority for requirements incorporated into the APB.



2.2.2.2	 Results and Products



The RD is an iterative document evolving throughout the Investment Analysis phase.  Requirements that are descriptive enough of what is being asked of industry or other government vehicles to satisfy will be provided to the IAT to conduct market analysis.  The continuous refinement of these requirements will support detailed market, investment, and affordability analysis.  The sponsoring organization approves and signs the Final RD which establishes the operations, in-service support, schedule, performance, benefit, physical integration, functional integration, in framework for an acquisition program.



2.2.2.3  Product Distribution



The approved RD will be signed and distributed by the sponsoring organization to all Headquarters, Regional, IPTs, and other offices and organizations associated with program implementation.





2.2.3  Alternative Solution Identification and Analysis

An alternative solution identification and analysis activity flow is presented graphically in figure 2.2.3-1.



2.2.3.1  Identification of Alternatives

 

The alternative solution identification and analysis activity begins with a market analysis using the Initial RD and other information that will assist in developing information about potential alternatives.  A market analysis will solicit information on potential capabilities that may satisfy the mission need, initial requirements, and support the identification of alternatives.  The magnitude and degree of formality of the market analysis will vary, but should always seek widest possible input from industry or others with potential solutions. The IAT may determine that a market analysis is not needed because they already have a good knowledge of available technology and products.



From the list of alternatives, candidate solutions will be chosen.  These are the ones that the IAT thinks are the most viable solutions and, consequently, are worth further analysis.  The parties to the selection of the candidate solutions are the IAT members, and no IAT member can veto a candidate solution.  The Director of the IAS is the approval authority for the candidate solutions to be analyzed.  If either the Director of the sponsoring organization or the Director of the IPT(s) does not agree with the choice of candidate solutions or the recommended solution, they may submit their concerns and alternative recommendations to the JRC.
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Figure 2.2.3-1.  Candidate Solution Identification and Analysis Activity Flow



If a viable nonmaterial solution is identified that is achievable within approved budgets, it may be implemented without proceeding further in the acquisition management process.  The organization sponsoring the mission need must notify the JRC of the selection of the nonmaterial solution.  A nonmaterial solution could remain as a potential candidate for investment analysis if it is not clearly determined at this point to be more cost effective than the material solutions under consideration.



If the solution selected by the JRC includes an exploration (prototyping and feasibility demonstration), it will follow the guidelines established in section 2.2.5 of this manual.



2.2.3.2  Analysis Of Candidate Solutions



The IAT will undertake the analysis of the candidate solutions by identifying all important assumptions, constraints, and conditions having major influence on the analysis and its conclusions.  These should address at least the remaining service life of the currently fielded capability; the required operational date for any new capability; economic service life of the new capability; and the operational framework or concept within which the new capability must function.



The IAT will develop the evaluation criteria to enable comparison of alternatives.  The evaluation criteria must be clearly defined and the relative weight for each factor must be stated by the IAT.  Life-cycle cost to the FAA and airspace users must be used as evaluation factors in every investment analysis.



An evaluation matrix will be constructed by the IAT to provide a value or ranking for each evaluation factor for each alternative and the sub bullets indicate typical evaluation factors:  

life-cycle cost

	-	 system

	-	 equipment

	-	 facilities

	-	real property

	-	support

	-	sustainment

	-	operations and maintenance

benefits

	-	Benefit/Cost Ratio (B/C) and Net Present Value (NPV)

	-	period to pay back investment	



schedule

	-	compatibility with the NAS Architecture

	-	time to field an initial operational capability (IOC)

performance

	-	compatibility with the NAS Architecture

	-	interdependencies and associations with other existing or proposed programs

	-	technical performance and functionality

	-	ability to upgrade (e.g., open architecture, modular design)

	-	human factors

	-	environmental, occupational safety and health impacts

	-	radio frequency spectrum availability

	-	supportability

	-	regulatory and procedural impact

	-	operational suitability

risk

	-	cost

	-	schedule

	-	performance

	-	benefit.	



A complete description of each factor listed above is provided in the investment analysis process flow discussion contained in Appendix C.



Further discussion of the alternatives analysis activity is presented in Appendix D.



Throughout the candidate solutions analysis, trade-offs are investigated against the requirements to determine the most advantageous and reasonable solution to a core set of requirements (not necessarily all of the initial requirements).  Emphasis during the trade-offs analyses is on the use of evolutionary development or P3I to satisfy requirements that cannot or need not be met  at the time of initial solution implementation.  Requirements will not be added or deleted without the approval of the sponsoring organization.



Data from the alternatives analysis will form initial APBs to be used in the affordability assessment.  This information will be in sufficient detail to make an affordability determination on each alternative.



Upon completion of the analysis of the candidate solutions, the information is passed to the System Engineering/Operational Analysis Team (SEOAT) to support the affordability analysis.  The information includes:

a set of well-defined candidate solutions  

an initial APB for each candidate solution

each alternative should have been fully documented with all data and factors considered; life-cycle cost estimate, cost and benefit analysis, risk assessment, and other data as appropriate

	-	the life-cycle cost baseline will include the yearly costs by major work 				breakdown structure (WBS) element (prototype development, production, 			infrastructures and associated facilities infrastructure, land costs, telephone, 			telecommunications, etc.) as well as costs by life-cycle phase 			   		(in-service management, etc.) and by P3I segment

key assumptions should be identified for each candidate solution.



When appropriate, each candidate solution should be “segmented” for the SEOAT’s review, thereby allowing the SEOAT to consider the cost and benefits of individual portions.  High cost solutions should be proposed as a series of incremental steps, each of which provides its own separately identified costs and benefits.



After the affordability analysis is completed, the APB will be updated as outlined in section 2.2.5 and the IAT will recommend a solution.



The conduct of the candidate  solution identification and analysis activity is completed upon the JRC making a decision.



2.2.3.3  Roles And Responsibilities



The roles and responsibilities assigned during the conduct of the candidate solution identification and analysis process are contained in table 2.2.3.3-1.







Table 2.2.3.3-1.  Roles and Responsibilities During the Candidate Solution 

Identification and Analysis Activity



ROLE�SPONSOR RESPONSIBLE�IPT RESPONSIBLE�IAS RESPONSIBLE��Conduct Market Analysis�

S�

S�

P��Identify Alternatives�S�S�P��Develop Analysis

   Criteria�S�S�P��Analysis of Candidate Solutions�S

�S

�P

��Approval of Candidate Solutions���P�������Nonmaterial Solution Decision�P

(inform JRC)�S�S��

2.2.3.4  Products



Four products result from the alternative solutions identification and analysis process:

a list of alternatives identified

fully developed comparative analysis of candidate solutions

an initial APB for each candidate solution

supporting data for the SEOAT affordability assessment.



2.2.4  Affordability Assessment



The AMS directs that affordability assessment is a part of the investment  analysis.  Since affordability assessment is a critical part of the investment analysis process it is addressed in these guidelines separate from alternatives analysis to emphasize the importance of the activities involved.



In order to assess affordability, the cost, schedule, and priority for each of the candidate solutions must be known.  A fourth key affordability element is available resources; i.e., the budget forecast through future planning horizons.  If any one of these four elements is missing, affordability cannot be determined accurately.  How much will each alternative cost (life-cycle cost estimate)?  When is the capability needed in the NAS (schedule)?  How important is it relative to other approved projects in the existing baseline (priority)?  How much money is available (budget)?  These questions must be answered relative to their impact on acquisition as well as operations budgets.  Some trade-offs can be made to achieve an affordable set of agency projects by terminating projects, adjusting schedules, or by investing only in segments of projects with the greatest return.



2.2.4.1  Affordability Assessment Activity



The process of affordability assessment comprises a determination of whether there are adequate financial and other resources available for funding the recommended candidate solution under current agency funding plans (Capital Investment Plan [CIP] financial profile, operations and research, engineering and development profiles, and the NAS Architecture  projections).  If adequate funding is not available, offsets must be made from existing programs to provide for the solution undergoing affordability analysis if it is to be funded. (Revised 7/98)



An affordability assessment activity flow is presented graphically in figure 2.2.4.1-1.  The affordability analysis occurs after the analysis of candidate solutions.



The SEOAT also is responsible for affordability assessment of cost growth to existing programs.  If necessary, the SEOAT may refer the cost growth request to the IAS for in-depth analysis.



Upon completion of the analysis of the candidate solution, the IAT will forward initial APBs and supporting data for all candidate solutions to the SEOAT.



The information that will be provided includes a set of well-defined candidate solutions and a recommended candidate solution, along with an initial APB for each candidate , cost and benefit analysis, risk assessment, and other data as appropriate.  The APBs’ life-cycle cost baseline will include the annual costs by major WBS element (prototype development, production, infrastructure, and associated facilities infrastructure, land costs, telephone, and telecommunications, etc.) as well as costs by life-cycle phase (in-service management, etc.).  The benefits also will be provided on an annual basis for each category of benefit.  Each alternative will be fully documented as to all data and factors considered.  Key assumptions will be identified for each alternative.



If appropriate, an alternative should be “segmented” for the SEOAT’s review, thereby allowing the SEOAT to evaluate the cost and benefits of individual portions of the alternative.  In particular, for high risk, high complexity, or high cost programs, each alternative should be proposed as a series of incremental steps, each of which provides its own separately identified costs and benefits.  This enables a marginal trade-off analysis of the extra cost for each subsequent segment compared to the extra benefit to be gained.  Analysis of this type is particularly important to the SEOAT under a severely constrained budget.  The marginal utility of each segment must be compared to competing requirements that provide an overall NAS Architecture.  By using this marginal analysis, these independent segments can be compared not only to other options, but also to the rest of the NAS.  Only in this way can the FAA’s capital investments achieve a maximum return.  It is probable that the SEOAT will only perform the affordability analysis on the recommended candidate solution unless the IAT or the SEOAT requests otherwise.
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Figure 2.2.4.1-1.  Affordability Assessment Activity Flow



The SEOAT will analyze the recommended candidate solution  and compare its worth against all other programs in the CIP financial baseline.  The SEOAT may request additional data from the IAT as necessary.



After the analysis is complete, the SEOAT will then determine if the recommended candidate solution is  affordable; i.e., if offsets can be identified from lower priority programs.  If no offsets can be found, the  candidate solution is unaffordable.



In many cases, a sponsor will identify offsets within its own line of business.  The sponsor representative on the SEOAT would propose these offsets. The sponsor should consult with the affected IPT(s) prior to recommending such offsets.    



Life-cycle cost baseline offsets will be identified for the recommended  candidate solution or segment that the SEOAT decides is of sufficiently high priority to fund.  The impact of not funding the “offset” programs will be fully documented.  The SEOAT will address the relative advantages and disadvantages of providing funding for the candidate solution versus the existing offsetting project.  It also will assess the impact to the operations budget.



The SEOAT will report the results of the affordability assessment.  This report will provide a detailed funding stream and scenario for  the recommended  solution and its associated APB, together with any offsets from other programs identified by the SEOAT.



The format for the affordability assessment report is provided in Appendix E.  The affordability assessment is completed upon reporting the results to the IAS.

 

2.2.4.2  Roles And Responsibilities



The roles and responsibilities assigned for conducting the affordability assessment are as follows:  

convene meetings of the SEOAT - ASD-300

development and submission of the affordability assessment report to the IAT - 

ASD-300

support affordability assessment report presentation to the JRC - ASD-300.



2.2.4.3  Product



One product results from the affordability assessment:

Affordability assessment report.



2.2.4.4  Product Distribution



The affordability assessment report will be delivered to the IAS to support the development of the IAR.



2.2.5  APB Development

An APB for each candidate solution is attached to the IAR.  The APB includes:

approval page

performance baseline

cost baseline

schedule baseline

benefits baseline.

IPT(s) develop the cost and schedule baselines for the candidate solutions.  The IAT (system engineering representatives) develop the performance baseline.  The IAT also develops the benefits baseline.  The IAS will review and validate the IPT cost and schedule baselines before their inclusion in the IAR.  In the event that the IAS disagrees with the baselines, and the disagreement cannot be resolved during the course of the investment analysis process, the IAS will inform the JRC of its concerns during the investment decision briefing.  If the investment analysis process works as anticipated, however, such disagreements (or any unresolved issues within IATs) should be infrequent occurrences at JRC investment decisions.



The benefits baseline is a “no less than” (NLT) agreement, representing the minimum economic benefits to be derived from the investment.  Actual achievement of these benefits after investment decision approval will be tracked by ASD personnel.



The final APB will be signed by both the IPT Lead and the sponsor.  Their signatures represent their commitments to achieve the APB’s cost (total only - not yearly costs), schedule, and performance requirements (for the IPT) and the benefits requirements (for the sponsor).



The FAA acquisition executive approves the APB for the selected solution at the investment decision.



The cost and schedule baselines in the APB at the investment decision, and the corresponding funding commitment by the JRC, are “not to exceed” (NTE) agreements. If the solution is a commercial off-the-shelf (COTS) or nondevelopmental item (NDI) procurement or a low-risk development program, the JRC authorization encompasses the full acquisition life-cycle, but it also may include a NTE to the IPT to get to contract award.  If the solution calls for prototyping and feasibility demonstrations, then the JRC authorization may be a NTE to get through an exploration phase or it may be a NTE for the entire program.  Stated simply, the JRC authorization is a NTE that “makes sense” based upon the particulars of the solution being approved.



In the case of an acquisition that involves an exploration phase, it should be the goal of the IAT to work towards a full funding APB with a NTE for the explorations.   The investment decision occurs when the JRC commits fully to the life-cycle costs and to any LRRAP offsets needed to pay for them.  If the JRC is willing to authorize only limited funding for concept exploration because there isn’t a reliable estimate for probable total program cost and relative affordability, it is effectively deferring the investment decision.. A return for a JRC investment decision upon completion of concept exploration would be required.  This investment analysis would not be a mini-investment analysis but rather the full analysis leading up to the investment decision that was deferred when the JRC authorized only concept exploration. 



During solution implementation, the APB must be rebaselined (as discussed in the following paragraphs) as the program reaches milestones at which the cost uncertainty becomes progressively less (specifically, at production award).



After production contract award and rebaselining, the implementation phase can continue without any further investment analysis activity with one exception.  Investment analysis is reinitiated when a program breach is forecast to occur; i.e., when it appears the APB cost, schedule, performance, or benefits objectives may not be achieved.  An example of this might occur if the program’s earned value system forecasts that cost estimate at completion (EAC) is above the APB cost baseline.  If a breach is likely in the cost, schedule, or performance areas, the IPT will notify the IAS and initiate a mini-investment analysis.  If a breach is likely to the benefits baseline the sponsor will notify the IAS and initiate a mini-investment analysis.  An example is if the sponsor decides not to issue a Notice of Proposed Rulemaking after a system has been installed that is required  to achieve the benefits.  The IAS will assist the IPTs and sponsor in conducting the mini-investment analysis.



At the time of contract award, the APB must be updated to reflect the actual baselines established by the production contract, since these are the baselines to which the IPT will be held accountable thereafter.

since the contract award baselines are within the NTEs authorized by the JRC  approval of the APB update is not necessary, but the JRC should be informed

the most compelling rationale for updating the APB to reflect the contract award baselines is that this action effectively “frees up” funds for other acquisitions.  That is, the funding commitment for the acquisition is likely to be reduced by shifting to the contract award baselines.



A template for the APB is in Appendix F.



2.2.6  Investment Analysis Report and Investment Analysis Briefing



2.2.6.1  Investment Analysis Report



The IAR is the primary decision document at the investment decision.  It contains the information needed by the JRC for a sound and informed selection of the best overall solution to the capability shortfall or technological opportunity identified in the MNS.  The IAS, working with the rest of the IAT, has the responsibility for preparing the IAR. A preferred solution should be recommended, but the intent of the report is to quantify and display the relative strengths and weaknesses, advantages and disadvantages of each candidate solution so the JRC can make its own informed selection. 



The Director, IAS, approves and submits the report to the JRC after obtaining concurrence signatures from the sponsor and the IPT lead(s) that represent each candidate solution.  If agreement cannot be reached on the content and recommendations within the report, applicable dissenters may submit their written concerns and alternative recommendation to the JRC in conjunction with the report, and may make a verbal presentation at the investment decision meeting.



The IAR is submitted as an executive summary with supporting analysis and data as attachments.  The following is the content of the executive summary:

signature page

assumptions, constraints, and conditions

evaluation matrix

recommendation and rationale

alternatives analyzed

evaluation criteria

NDI feasibility

affordability and offset recommendation.



The mandatory attachments and items that accompany the IAR are:  

analytical summary

APB(s)

Final RD.



The analytical summary is an expansion of the evaluation matrix that explains the score or ranking given to each evaluation factor for each alternative.



A template for the IAR is in Appendix G.  After the JRC makes an investment decision, the IAR has served its purpose and will not be updated.



2.2.6.2  Investment Analysis Briefing



The investment analysis briefing will be prepared and presented to the JRC under the auspices of the directors of the IAS, sponsoring organization, and IPT(s).  The IAR, including any unresolved issues, will be used to develop a briefing to the JRC for an investment decision.  The briefing will consist of separate presentations containing information on the following:

mission need and requirements - sponsor 

alternatives analysis - IAS

evaluation criteria and matrix - IAS

affordability assessment - IAS

recommendation - IAS

APB - IPT

dissenting views (if any) - as required.



A template for the investment analysis briefing is in Appendix H.

 

2.2.7  Investment Decision 



The investment decision is the formal venue for implementing a program.  All prospective  programs are required to present to the JRC candidate solutions to mission needs previously approved by the JRC.  The investment decision process is initiated upon completion of the analysis of candidate solutions and the affordability assessment.  The investment decision process is concluded with the JRC determination of which candidate solution, if any, the FAA will pursue and what resources (capital and operating) will be allocated.  The JRC will establish an APB (performance, cost, schedule, and benefits) with the implementing IPT and sponsor. 



2.2.7.1  Investment Decision Activity



An investment decision activity flow is presented graphically in figures 2.2.7.1-1 and 2.2.7.1-2.



The Director, IAS will notify the Program Evaluation Directorate, ASD-200, when it believes it will be ready for a JRC investment decision meeting.  Ideally, 60 days advance notice will be given ASD-200 so that arrangements can be made to schedule  the briefing in a timely and satisfactory manner.



The Director, IAS will arrange for delivery the IAR and investment analysis briefing package to the  JRC members in accordance with guidance from ASD-200.  In general,  the JRC members should  receive their  copies at least seven working days prior to the scheduled meeting.



During the JRC meeting,  ASD-200 personnel will monitor the discussion and capture any action items, agreements, changes to the APB, etc.  Prior to adjournment of the meeting, the ASD-200 personnel, with support from the IAS, will summarize decisions made and changes to the documents or baselines and will obtain JRC member agreement.  Subsequently, ASD-200 and the IAS can finalize the decision report, documents, etc., and, if necessary, send them to the JRC members on an ad hoc basis for final review and concurrence.  Broader review should not be necessary.



The JRC usually will reach one of three decisions as a result of its deliberations:

approve a solution (approve the investment)

disapprove an investment 

defer any decision pending further information being provided.



The investment decision accomplishes the following:

selects the solution to remedy a capability shortfall or pursue a technological opportunity

establishes a program and assigns it to the appropriate IPT

baselines the Final RD

approves the APB for performance, cost, schedule, and benefits

commits the FAA to full funding of the program

approves required offsets

identifies any future corporate decisions, if required

directs updates of the FAA’s planning documents.



If the JRC decides to approve the investment the JRC conclusions, rationale, and guidance will be documented in the decision record.  Additionally, if needed, the APB and Final RD will be updated to reflect JRC guidance, the IPT will be designated, any subsequent corporate (JRC) decisions will be defined and listed, the new program’s relative priority will be established against all other programs in the CIP, and offsets, when required, will be implemented.



If the JRC decides to disapprove the proposed investment, the JRC conclusions and rationale will be  documented in the investment analysis decision record and provided to the sponsor, IPTs, and others with an interest in the decision.  If the JRC is willing to reconsider its decision at any time in the future, that fact will be reflected in the investment analysis decision record, together with any terms or conditions that the JRC may  impose as a precondition to reconsideration.
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Figure 2.2.7.1-1.  Investment Decision Activity Flow 



If the JRC agrees not to make a decision, ASD-200 and the IAS will synthesize the JRC concerns, decide what actions need to be taken to respond to the concerns, assign actions and deadline dates to appropriate FAA organizations, and schedule the next JRC meeting to review and decide on the investment.  ASD-200 will issue an investment analysis decision record documenting the lack of a decision and provide copies to all JRC members.



The investment analysis process is completed with the JRC making an investment decision and the administrative tasks of updating planning documents to reflect the investment decision.  It also is possible that the JRC will provide further guidance or defer the decision instead of making an immediate investment decision.  



A template for the investment analysis decision record is contained in Appendix I.
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Figure 2.2.7.1-2.  Investment Decision Activity Flow (continued) (Revised 7/98)





2.2.7.2  Roles And Responsibilities (Revised 7/98)



The roles and responsibilities assigned during the investment decision activity are contained in table 2.2.7.2-1. 



                 Table 2.2.7.2.-1. Roles and Responsibilities During

 the Investment Decision Activity



ROLE�SPONSOR                    RESPON-SIBILITY�IPT                                       RESPONS-IBILITY�IAS                                                        RESPONS-IBILITY

�ASD                                                                                RESPON-SIBILITY

��Notify ASD-200 a Program is Ready

 for JRC

���P���Deliver IAR pkg. to JRC members

���P���Deliver IA Brfng package to JRC

 members

���P���

 Make Record of JRC Meeting���S (IAS)�P (ASD-200)��Update APB to Decision (if

 necessary)

�

P (benefits)�P

 (cost and 

schedule)�P

 (performance)���Update CIP, and NAS

 Architecture����P 

(ASD-300/100)��Distribute Approved APB���P���    

2.2.7.3  Product



One product results from the investment decision activity:

Investment analysis decision record.



2.2.7.4  Product Distribution



The approved investment analysis decision record will be distributed by ASD-200 to each member of the JRC, the IAS, the sponsoring organization, participating IPT Leads, the SEOAT, and the FAA Budget Office (ABA).
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INVESTMENT ANALYSIS PLAN

(IAP)



FOR



(MNS Name/#)









___________________________________________________________�Approved By:     Signature    		Date:



Vice President or Director of

Service Organization or Line of Business with Mission Need





____________________________________________________________�Vice President or Director of

Operating Service Organization or Line of Business









Federal Aviation Administration

800 Independence Avenue

Washington, D.C. 20591











Investment Analysis Plan

for 

(System program name)



1. 	INTRODUCTION



State the purpose of the document; e.g., “This IAP provides for completing the investment analysis process for (MNS#) approved by the Joint Resources Council, in a timely and efficient manner.” Synopsize the sponsoring organization’s stated timeframe and criticality, and provide the sponsor’s rough estimate of resources that represent the economic worth of satisfying the mission need.  If the investment analysis process has been initiated as a result of either a need for a service-life extension or the IPT projects significant changes to or breaches of the baseline, provide sufficient information, similar to the above, to provide an understanding of the reason  for the investment analysis process being initiated.   



2.  	INVESTMENT ANALYSIS TEAM COMPOSITION



The investment analysis process is a joint partnership between the sponsoring organization, the IAS, and the acquiring organizations (IPT[s]).  The team members are to be identified alphabetically by name and affiliated FAA organization.  A team leader is to be identified at the head of the team list.



3. 	ALTERNATIVES



Each alternative that will be under consideration will be listed along with a brief description of each.



4.	SCHEDULE



A schedule abstract (from a Microsoft Project or similar automated scheduling tool) in narrative format will provide the guidelines for initiating and completing each activity within the investment analysis flow, including a proposed date for the investment decision by the JRC.



5.	ASSIGNMENT OF ROLES AND RESPONSIBILITIES



Provide a table identifying the roles and responsibilities for all activities (elements) within the investment analysis process.



6.	RESOURCES REQUIRED



State the resources required for performing the investment analysis process and any additional support that may be required to conduct studies. 
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Index for Requirements Document

Template for  Systems/Software, 

Establish/Relocate Facilities

and Services Programs





A.	Instructions



	1.  Purpose

	2.  Description

	3.  Approval

	4.  Distribution



B.	Template



	1.  Overview

	2.  Operational Concept

	     a.	Operational Environment

	 b.	Maintenance Concept

	3.	Cost

	4.	Schedule

	5.	Performance

	6.	Benefit

7.	Physical Integration

	8.	Functional Integration

		a.	NAS Architecture

		b.	System/Software

		c.	Human/Product

		d.	Spectrum Management

		e.	Special Considerations

	9.	In-Service Support

	10.	Test and Evaluation 

	11.	Implementation  

	12.	Quality Assurance  

	13.	Configuration

	14.	Human Factors  

	15. In-Service 

�A.	Instructions for Completing the Requirements Document



	1.	Purpose:  The Requirements Document establishes the performance baseline and operational framework required by the sponsoring organization.  It translates the “need” in the Mission Need Statement (including mandates by Congress, airport authorities, and executive orders) into top�level performance and schedule requirements.  As is the case for the Mission Need Statement, the Requirements Document may engender more than one acquisition program.  In that situation, requirements in the Requirements Document are partitioned into the Acquisition Program Baselines of each approved program.  The Requirements Document is NOT a design specification.  It contains top-level functional and performance requirements, and typically should be about 10 to 15 pages in length.



	2.	Description:  	The Requirements Document is the primary force driving the search for a realistic and affordable solution to mission need.  It should not describe a specific solution.  The initial Requirements Document is developed early in investment analysis by the sponsoring organization working in partnership with the investment analysis organization.  It contains only generic functional and performance requirements that do not preclude a specific solution.  During investment analysis, requirements are evaluated against the costs, benefit, schedules, and risks of various alternative solutions, and are brought into balance with an affordable solution..  



	At the investment decision, the Requirements Document is more definitive, but contains only essential customer needs.  Typically, an acquisition program will be established at the investment decision to fully satisfy these needs.  Requirements approved by the JRC will be recorded in the Acquisition Program Baseline (APB).  The APB becomes the basis for evaluating the readiness for implementation.



	The Requirements Document Master Template is applicable to System/Software, Establish/Relocate Facilities, and Services.  Complete the subsections that are applicable for your program and address all sub-sections to insure adequate consideration is given ALL potential requirement areas.  Non applicable areas should be identified.  Consistent numbering is critical for tracing of requirements from the Requirements Document through disposition.  All program documentation  follows the same format.  



3. 	APPROVAL



	The Associate Administrator of the sponsoring organization approves the Requirements Document and all changes to it.  



4. 	DISTRIBUTION



	The Requirements Document is distributed to all Headquarters, Regional, IPTs, and other offices and organizations associated with program implementation.�





�







Requirements Document

for

(System/Software, 

Establish/Relocate Facilities, 

or Services Program Name)











Approved by:    Signature     		Date:

(Associate Administrator of the

Sponsoring Organization)



Submitted By:     Signature    		Date:

(Appropriate Preparing 

Organization Director)







Federal Aviation Administration

800 Independence Avenue

Washington, DC 20591

�B.  Requirements Document for Program Name



	Use this template format for preparing the Requirements Document.  This document should be tailored to meet the specific program requirements.  The text in italics are instructions and guides to assist in preparing the document. The non-italicized text outlines the format and categories that should be taken into consideration in each sub-section.  Use only the categories applicable in the outline and include any other pertinent factors.



1. 	OVERVIEW



	State whether this is the initial Requirements Document or the final Requirements Document, and date of issue.



2.	OPERATIONAL CONCEPT



	a.	Operational Environment



	Briefly describe the operational concept and intended mission life for the required capability.  Include how it will be used in the operational environment, and how it will affect major users (e.g., controllers, pilots, flow control).  To the extent known, explain how this operational concept interacts, modifies, and folds into pre�existing NAS operational concepts.  Assess the impact of this new operational concept on existing operational rules and procedures.



	For systems, estimate the total number of units that will be needed to meet the need.  Based on LRRAP and other strategic and long range FAA planning, provide as much detail as possible, i.e., intended number per region.  For mandates and reimbursables, quote Congressional Mandate, MOA/MOU, and/or executive order, and augment with Air Traffic or Airway Facilities requirements.  When a documented mission need statement did not precede the RD, explain the process that investigated alternatives for satisfying the mission need and developing operational requirements.



	For services, estimate the scope of services that will be needed to meet the need.  Based on LRRAP and other strategic and long range FAA planning, provide as much detail as possible.  For mandates and reimbursables, quote Congressional Mandate, MOA/MOU,  and/or executive order and augment with Air Traffic or Airway Facilities requirements.  Describe the intended life-cycle duration of the service. The support concept(s) must be consistent with product life-cycle and must be compatible with FAA support policy.  Indicate any restrictions on who or how maintenance will be done, as applicable

	

	b.	Maintenance Concept



	Describe the intended life of the new capability from contractor acceptance inspection through its disposition, including sustain engineering and other in-service management activities, such as condition assessment and routine operations and maintenance.  Identify maintenance tasks to be accomplished and time phasing for all levels of maintenance.  Include software maintenance requirements.  Describe the envisioned planning approach for contract versus organic repair.  The support concept(s) must be consistent with product life-cycle and must be compatible with FAA support policy.  Indicate any restrictions on who or how maintenance will be done. 



3.	COST  



	The categories are representative of cost considerations and baselines.  Actual baseline costs will be agreed upon by the investment analysis team, the sponsoring organization and existing IPT.  Baseline costs will be based largely on the project, complexity, and schedule.  Facility alternatives are evaluated based on least cost solution.  Mandates are considered an Agency responsibility and shall not require an offset of priorities and funding.



Site selection and acquisition

Civil engineering (standard and/or site specific designs)

Electronic engineering (activities to prepare the engineering package for electronic installation)

Independent Operational Test and Evaluation (IOT&E)

Facility construction (activities to prepare for and fund procurement)

NAS equipment (electronic equipment) acquisition

System/facility integration and test (to include activities to test telco, electronic installation and test of NAS systems)

Disposal, to include disposition of electronic and plant equipment, land, facilities, and/or services

Operations and maintenance

Sustain engineering

Program support services





4.	SCHEDULE  



	The initial schedule requirement at the beginning of investment analysis is the time frame in the Mission Need Statement when the new capability must be operational to meet emerging customer demand for services (i.e., technological opportunities, capability shortfall, interdependencies, etc.).  The schedule requirement at the investment decision is the time needed to deploy the solution selected for implementation by the JRC.  The categories are representative of cost considerations and baselines.  Actual baselines will be decided on by the investment analysis team based largely on the project, complexity, and schedule.  The following are representative of program milestones that must be achieved within the schedule requirement:



Site selection and acquisition

Conceptual design complete

Site specific design complete

NAS equipment (electronic equipment) acquisition agreement(s) formalized

Regional procurement contract award

Contractor acceptance complete (physical plant and plant equipment)

Independent Operational Test and Evaluation (IOT&E)

System/facility integration and test (to include activities to test telco, electronic installation and test of NAS systems)

Joint acceptance inspection(s) complete (electronic equipment)

Site(s) commissioned 

Disposal, to include disposition of electronic and plant equipment, land, facilities, and/or services



5.	PERFORMANCE  



	Initial performance requirements at the beginning of investment analysis are the required capabilities in the Mission Need Statement.  Actual baselines will be decided on by the sponsoring organization, the potential IPT, and the investment analysis team based largely on the project affordability, complexity, and schedule.  The following are representative of mandated and operational requirements that should be specified in the Requirements Document.  Actual requirements should clearly specify those that are mission critical with associated minimum thresholds.  From the mission critical requirements develop critical operational issues (COIs) and critical performance parameters (CPPs):



Operational requirements

- Functional and technical (e.g., AT Capacity, minimum critical parameters with minimum thresholds)

- Availability

- Reliability

- Maintainability

- Location

- Schedule

Other mandated requirements (i.e., Congressional mandates, executive orders)

  - Functional (e.g., AT capacity)

  - Location

  - Schedule

  - Appearance

NAS systems (electronic equipment)

  - Communications

  - Navigation

  - Weather

	  - Automation

	  - Telecommunications

Facility systems (plant equipment and operations)

  - Heating, ventilation, air conditioning (HVAC)

  - Power system

  - Commercial power

  - Telecommunications

  - Cables

  - Availability

  - Maintainability

  - Reliability



6.	BENEFIT  



	Benefit requirements at the beginning of investment analysis are the benefits in the Mission Need Statement.  Benefit requirements at the investment decision come directly from results determined during investment analysis for the alternative solution approved for implementation by the JRC.  Benefits should be quantified.  Actual baselines will be decided on by the investment analysis team based largely on the project, complexity, and schedule.  Facility alternatives are evaluated based on least cost solution.  The following are examples of benefits that may be quantifiable:



Government

--Increased productivity

		   --Increased maintainability/supportability cost savings

		   --Increased system/software reliability

--Non-labor cost savings

User

--Reduced delays

--Increased safety

--Avoided capital or operating costs



7.	PHYSICAL INTEGRATION  



	Physical integration requirements concern the integration of a solution to mission need into the physical environment.  It is critical for each physical integration factor to be evaluated during investment analysis for each alternative solution so that associated cost, schedule, and risk impacts are quantified for the investment decision, and included into the cost, schedule, and performance baseline of the selected solution.



	a.	Real  estate- Define how the requirement for real estate will be achieved.  Identify the regional and headquarters real estate activities to acquire land or other real property and specify that appropriate EDDA will be completed prior to any agreement to acquire property.  Lead time is a large factor for consideration. Include completion of the EDDA in this discussion.



	b.	Space - Define how the space required to house the NAS and auxiliary equipment (transition and operational) will be identified and achieved.  Identify the organization(s) responsible for managing the facility construction/modifications.



	c.	Environmental. Define requirements for incorporation of  environmental compliance, energy conservation and environmentally preferred substitutes into the facility.  Where hazardous substances are a component of the facility or system, include requirements for ultimate removal, cleanup, and/or recycling.



	d.	Employee safety and health. Define requirements for compliance with OSHA, NFPA, and other safety and health regulations and standards --  for example, adequate workspace for maintenance, access to serviceable - components, environmentally “friendly” fuels and oils, proper handling of exhaust and waste disposal, fall protection, etc.



	e.	Security - Define security requirements(transition and operational) which  must be executed considering the physical, data-processing, communications, and contractor-unique security requirements. Support issues related to security requirements must be addressed such as personnel security clearances, security training, and access control methods.



	f.	Energy conservation. Define requirements to meet current energy and water conservation mandates.



	g.	Heating, ventilation, and air conditioning: Define specific requirements (transition and operational) relevant to the program’s needs.  Summarize the plan to satisfy requirement for each room/area affected.



	h.	Grounding, bonding, shielding, and lightning protection: Define specific grounding, bonding, shielding, and lightning protection requirements (transition and operational) relevant to the program’s needs.  Summarize plan to satisfy requirement. 



	i.	Power system: Define specific requirements (transition and operational) relevant to the program’s needs. Identify harmonic requirements of all contractor provided equipment and any deviations from current FAA standards.  Summarize the plan to satisfy requirement for each hardware component.



	j.	Commercial power. Define specific requirements (transition and operational) relevant to the program’s needs. Identify harmonic requirements of all contractor provided equipment and any deviations from current FAA standards.  Summarize the plan to satisfy requirement for each hardware component.



	k.. 	Telecommunications: Define specific telecommunications requirements (transition and operational) relevant to the program’s needs.  Summarize the plan to satisfy requirement.



	l.	Cables: Define cable, cable routing, and raised floor requirements (transition and operational) relevant to the program’s needs.  Identify types (e.g., non-plenum rated) of cable to be used.  Summarize the plan to satisfy requirement.



	m.	Disposal and disposition.  Define requirements related to the replacement, disposal or reuse of existing items that will be replaced by the new capability



	n.	Special and other considerations - Define unique considerations, such as fiber optics water and sewer, roadway and access requirements.



8.	FUNCTIONAL INTEGRATION  



	In the applicable sections below, briefly define interface requirements associated with integrating the new capability into the operating NAS of approximately 14,000 primary air traffic control and air navigation systems.  As applicable, these requirements apply to the operational environment of systems/software programs in support of existing air traffic control facilities, systems services and staffing.



	a. 	NAS Architecture - other systems, subsystems, networks, facilities, and organizations, including all states and modes of operation (e.g., primary and back-up). Include Remote Maintenance Monitoring or Operational Command and Control requirements. During market survey, identify if these are standard industry interfaces.



	b.	System/software - identify procedural and technical interfaces, and communications, protocols, and standards required to be incorporated to ensure compatibility and inter-operability with other systems.   Identify computer resource constraints (i.e., language, computer, data base, architecture, or inter-operability constraints).  Address all mission critical and support computer resources, including automated test equipment.  Describe required capabilities for integrated computer resources support and any unique user interface requirements, documentation needs, and special software certifications.  During market survey, identify if these are standard industry interfaces.  



	c.	Human/product - identify requirements for manpower factors that impact system design.  Establish broad cognitive, physical, and sensory requirements for the operators, maintainers, or support personnel that contribute to, or constrain, total system performance.  Establish requirements for human performance that will achieve effective human-system interfaces.  Broadly describe the training concept to include requirements for simulators, errors that reduce job performance or system effectiveness given the operational environment.  Determine objectives and thresholds for the above requirements, as appropriate.   During market survey, identify if these are standard industry interfaces. Define operating environment for suitability of light, temperature, noise, etc.  In addition, address such items as maintainability, fire protection, stairs, ladders, etc.  Integrate with industry standards as applicable.



	d.	Spectrum management - identify requirements for spectrum management including certification of radio spectrum availability to support each life-cycle phase (including equipment conceptual development requirements).  Identify impacts associated with existing and future systems and ensure interface with the rest of the NAS.



	e.	Special considerations  - any ICAO, ISO, space management or other standard that will be imposed to ensure ease of training, logistics, work force mobility, architecture and engineering, or compliance with state and local codes and laws. During market surveillance, identify if these are standard industry interfaces.



9.	IN-SERVICE SUPPORT  



	As applicable, define supportability requirements associated with the following: 

	a.	maintenance concept (assign threshold values)

		1.  availability

		2.  reliability

		3.  maintainability

		4.  frequency of preventive maintenance

	b.	staffing

	c.  	supply support

	d.  	support equipment

	e.  	technical data

	f.  	training and training support

	g.  	personnel skills

	h. 	computer resources support

	i.  	first and second level repair

	j.	packaging, handling, shipping, and transportation

	k.	disposal, to include disposition.



10.	TEST AND EVALUATION  



	Define any test and evaluation requirements for this capability.  State whether Independent Operational Test and Evaluation is required.  Specify terms of both CAI and JAI. Specify those COI’s, identified in sub-section 5, Performance, which must be resolved successfully as a basis for the In-Service Decision (ISD).



11.	IMPLEMENTATION



	Define any requirements related to transition from the current capability to the new capability so as to not disrupt on-going NAS operations.  Define any procedural or rulemaking requirements related to commissioning into the NAS.  The use of the DRR Checklist is not an option.  The In-Service Review(ISR) Process defined in ARIG: 96-2 requires the use of the ISR Checklist.



12.	QUALITY ASSURANCE  



	As applicable, define any quality assurance requirements (e.g., metrics, independent verification and validation).  Identify any quality assurance standards (government or industry) to be invoked. Commercial quality assurance standards are preferred.



13.	CONFIGURATION  

	

	Define any space management requirements for the facility,  Requirements should be appropriate to the nature, size, and complexity of the product(s).  Allow flexibility in the management of commercial products. 



14.	HUMAN FACTORS   



	For system/software programs, identify requirements for manpower factors that impact system design.  Establish broad cognitive, physical, and sensory requirements for the operators, maintainers, or support personnel that contribute to, or constrain, total system performance.  Establish requirements for human performance that will achieve effective human-system interfaces.  Broadly describe the training concept to include requirements for simulators, errors that reduce job performance or system effectiveness given the operational environment.  Determine objectives and thresholds for the above requirements, as appropriate.   During market survey, identify if these are standard industry interfaces. Define operating environment for suitability of light, temperature, noise, etc.  In addition, address such items as maintainability, fire protection, stairs, ladders, etc.  Integrate with industry standards as applicable.



For facilities or services programs, define any requirements or standards to ensure the facility(s) is designed for the human workforce that will operate and maintain it.  Define what level of human performance is necessary to achieve required performance. Define requirements related to safety, training, staffing levels, and personnel skills

	



15.	IN-SERVICE  



	Define requirements for the in�service phase of the acquisition life-cycle related to the measurement, evaluation, sustainment, and upgrade of deployed product(s).  Condition assessment is required to provide a linkage to the requirements process.



	Planning major upgrades that will be needed to satisfy future demand for services (such as adding a wing to a center or a position to an airport traffic control tower) are modernize programs. For modernize activities, the Facility Team will provide input to Investment Analysis in the areas of physical integration and implementation requirements and strategies.  Subsequently, if there are  impacts, the Facility Team will work with the Product Team to determine the best Agency acquisition, construction/site preparation,  management, and implementation strategies.
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The elements of the Investment Analysis process flow are:



1.  JRC Mission Need Decision - a decision by the Joint Resources Council that signifies that the agency agrees that a need is sufficiently critical to warrant approval of the Mission Need Statement (MNS) and entry into the investment analysis process.



2.  Investment Analysis Team - those personnel who are directly involved in the Investment Analysis process for a specific investment decision.  A team consists of the members of the Investment Analysis Staff, including NAS Architecture representation.  Additionally, designated members of the sponsoring activity and designated members of the various Integrated Product Teams (IPT) that have an interest in the acquisition may be members of an Investment Analysis Team.  Further delineation:

	a.  Investment Analysis Team (IAT) - assembled ad hoc and for a relatively short time period for each specific investment analysis (i.e., how best to meet a particular mission need), drawing experts from IPTs, sponsor organizations, the IAS, and other organizations to conduct the detailed analysis of alternatives leading to the selection and recommendation of a preferred acquisition solution.

	b.  Investment Analysis Staff (IAS) - a permanent group in a permanent FAA organization (ASD); assists and oversees the work of all the investment analysis teams; responsible for all investment analyses; and responsible for developing the tools, techniques, and databases to ensure quality performance of investment analysis on behalf of the JRC.  Also oversees all affordability assessment activities and provides recommendations to the System Engineering/Operational Analysis Team (SEOAT).  



3.  Initial Requirements Determination/Document - capability shortfalls or technological opportunities identified in the MNS are translated into requirements along with the functional requirements in (or derived from) the NAS Architecture (the Service Model) to develop an Initial Requirements Document (RD) defining top-level, mission-critical requirements that the acquisition community must provide to the user community.  It is to be expressed in terms of minimum thresholds needed to develop and evaluate alternative design concepts or approaches.  The document will establish the baseline criteria for selecting candidate solutions, conducting market analyses, analyzing alternatives, and performing affordability assessments to provide the best overall approach for satisfying the mission need.  It is not solution specific and contains neither a concept of operations nor a support concept.  If any operational, environmental, occupational safety and health or support constraints are to be levied on the ultimate solution, they must be expressed as requirements (e.g., if the solution must reside in the Tower, that fact will be represented as a requirement - typically in the form of an English “shall” statement in the Initial RD).  The document is developed early during the investment analysis activities by the sponsoring organization working in partnership with the Investment Analysis Staff.  It is not a detailed requirements document (see the discussion of the Final RD below).  It defines the true functional requirements in adequate detail to allow the analysis process to continue into the identification of alternatives.  Throughout the investment analysis process the document will be strengthened using the activities within the alternatives analysis and affordability assessment to ensure that advantage can be taken of nondevelopmental item product availability, lower cost alternatives, and the potential to get a new capability into operational use quickly.  As a minimum, the Initial RD should include the required life-cycle system and availability, supportability, and maintainability performance capabilities and characteristics (including the human component).



4.  Market Analysis - a request from the FAA to industry, foreign sources, universities, and other agencies (as a minimum) for potential capabilities/alternatives that may satisfy the mission need.  The request normally will consist of a letter, the initial requirements document, and other data as deemed appropriate.  This activity supports the identification of alternatives. 



5.  Identify Alternatives - a collective process by which possible solutions for meeting the shortfalls stated in the MNS and satisfying the requirements in the initial requirements document are developed.  Early interaction with the sponsor and IPT will help develop a thorough understanding of the problem and how closely the system and supportability characteristics can be satisfied with current technology or identified future technology.  Depending on the type of problem, identifying alternatives should include: 

	a.  Nonmaterial solutions

	b.  Acquisition of COTS/NDI

	c.  Collaborative development programs/shared funding for “custom” system 	  	     development with other countries, federal agencies or private sector entities

	d.  Custom development for FAA.

A compilation of alternatives that are different in approach, technology, user involvement, or other parameters will be developed.  Private industry, foreign sources, universities, other agencies, and FAA Technical Center personnel should be consulted to identify all reasonable system alternatives that may satisfy the mission needs.  The Investment Analysis Staff leads the effort to identify alternatives.



6.  Investment Analysis Plan - the document developed by the Investment Analysis Team and approved by the Director, Investment Analysis Staff.  It provides the participants, roles, schedule, alternatives, and resources required for conducting a particular investment analysis.  It will be completed and promulgated upon identification of the candidate solutions.  A plan will be developed whenever a JRC mission need decision is approved; i.e., for each investment analysis to be conducted.



 7.  Nonmaterial Solution - an approach that includes a change in regulatory requirements, operational procedures, training, staffing, organization, operational concept or doctrine in lieu of purchasing COTS/NDI or system development.

  

8.  Candidate Solutions - a systematic analysis of all material and non-material alternatives previously identified.  The alternatives analysis is conducted by the Investment Analysis Team, including:  members of the IAS, the sponsor, one or more IPTs, regulatory offices, logistic support offices, human factors, and others as deemed appropriate.  The analysis should encompass the following: 

	a.  Assumptions, constraints, and conditions that may influence the analysis.  As a minimum, the following must be included:  the assumed remaining service life of the currently fielded capability, the assumed required operational date for any new capability, the assumed service life of any new capability, and the operational framework within which any new capability must function.

	b.  Development of evaluation criteria and a relative weighting scheme for evaluating the relative attractiveness of each factor for each alternative.

	c.  A thorough evaluation of each factor (item 9. .a. through 9. .t. below) for each alternative, as appropriate.



9.  Factors - those elements that are to be analyzed for each alternative by the Investment Analysis Team that includes the sponsoring organization, one or more IPTs, regulatory offices, logistic support offices, human factors, and others as deemed appropriate. The results of the analyses may indicate favorable/unfavorable impact on the candidate solutions.  The factors to be analyzed may include, as appropriate:

	a.  Compatibility with NAS architecture - an analysis of the alternatives will be conducted to determine if each alternative can be capable of fitting within the approved architecture baseline.  If an alternative is not capable of being within the architecture, the Investment Analysis Team will generate an impact statement outlining the differences that exist and ensure that revision to the architecture is considered in parallel with the investment analysis, in case that turns out to be the preferred approach.

	b.  Life-cycle cost - a life-cycle cost estimate will be developed for each of the candidate alternatives under consideration.  The estimate will include the annual costs to acquire, install, operate, maintain, support, and dispose of each proposed alternative over its expected economic service life.  Where applicable, user costs also will be estimated for items such as avionics and training.  Standardized cost breakdown structures will be used.  Estimates will include a sensitivity analysis and risk assessment of the minimum, most likely, and maximum expected cost.  Cost elements having the greatest impact on overall cost will be determined and monitored closely as the project proceeds.  The life-cycle cost estimates will be developed in close coordination with the operational line of business and the IPT expected to assume responsibility for executing the acquisition program baseline.  Life-cycle cost estimates developed early in the investment analysis phase will form the cost portion of the Acquisition Program Baseline and will be updated as changes occur.

	c.  Cost and benefit analysis - a means to determine the relative economic merit of alternatives. The major components include life-cycle cost estimates, benefit estimates, an economic analysis of costs and benefits, risk assessment, and sensitivity analysis.  Basis of estimates will be prepared for costs and benefits, outlining sources of data and key assumptions made in the analysis.  The operational benefit of each alternative will be converted to economic benefit terms and compared to costs.  Benefits typically include cost reduction or avoidance for the FAA and users of the airspace system.  For the Government, these benefits typically take the form of increased productivity, increased reliability or availability, and reduced non-labor costs such as travel, leases, or repair parts.  Benefits to users include improved safety, and reduced operating costs, or reduced passenger delays as a result of decreased delays or increased efficiency and capacity in the airspace system.  Cost and benefits will consider the impacts of each alternative on requirements for training (new and refresher), maintenance, staffing, procedural changes, and personal skills.  A resource for guidance is OMB Circular A-94.

	d.  Risk assessment - an objective evaluation of each alternative to determine the probability of an undesirable event occurring/not occurring during implementation and the significance of the consequence of the occurrence.  If the analysis indicates that an undesirable event may  arise, then the potential impact(s) resulting from such an occurrence/nonoccurrence must be evaluated.  As a minimum, the areas of risk to be analyzed for each alternative are:  technology, design and engineering, the likelihood of meeting stated performance (including human performance) requirements, supportability, manufacturing and production processes, producibility, cost, and schedule.

	e.  Technical performance/functionality - during the analysis each functional requirement must be analyzed relative to each alternative.  The results of the analysis should indicate the number of functional requirements that can be satisfied by each alternative.

	f.  Schedule - one facet of risk.  For each alternative, a  planning schedule for the life-cycle must be developed to allow a comparison between alternatives from a schedule perspective as well as to support cost determinations.  There is a connection between schedule and benefits that must be considered; e.g., if a solution is required at a certain time, a delay may have a serious negative affect on benefits. 

	g.  Human Factors - to the degree feasible, the analysis must identify for each alternative the full range of human factors and interfaces (e.g., cognitive, organizational, physical, functional, environmental) necessary to achieve an acceptable level of performance for operating, maintaining, and supporting the system in concert with meeting the product’s  functional requirements.  The analysis should provide information on what is known and unknown about the human-system performance risks in meeting minimum system performance requirements.  Human factors that are relevant to meeting system performance and functional requirements include:  1) human performance (e.g., human capabilities and limitations, workload, function allocation, hardware and software design, decision aids, environmental constraints, and team versus individual performance); 2) training (e.g., length of training, training effectiveness, retraining, training devices and facilities, and embedded training); 3) staffing (e.g., staffing levels, team composition, and organizational structure); 4) personnel selection (e.g., minimum skill levels, special skills, and experience levels); and 5) safety and health aspects (e.g., hazardous materials or conditions, system or equipment design, operational or procedural constraints, biomedical influences, protective equipment, and required warnings and alarms).

	h.  Environmental, occupational safety and health impacts - an analysis of the alternatives for compliance with the National Environmental Policy Act of 1969, as amended, and implementation of the applicable FAA policies and procedures. The primary environmental concerns for the FAA are noise and air quality.  Depending on the action being considered, however, the following additional concerns may need to be addressed:

	1)  Geology and Soils		Soils and bedrock materials

2)  Water Resources 	Surface water and ground water and their physical, assessing the alternatives chemical, and biological characteristics

	3)  Biology  			Native and naturalized plants and animals and their habitats

4)  Infrastructure 	Services provided by public or private entities, such as utility companies

5)  Land Use	Natural land uses and land uses that reflect human modifications

6)  Visual Resources	Natural and manmade features that give a particular environment its aesthetic qualities 

7)  Cultural Resources	Prehistoric-archaeological, historic, architectural and American Indian resources

8)  Socioeconomic	Interrelated resources such as population, employment, income, temporary housing, and public finance

9)  Health	Aspects that might affect the health of the general pubic residing in an area

10) System Safety	The degree of danger to the public associated with construction  and operation, including accidents within the system



Evaluation of environmental issues include documentation that will ultimately be required, such as categorical exclusions, environmental assessments, findings of no significant impact, and environmental impact statements.  After the alternatives are reviewed and the perceived impact(s) identified, the documentation required will be determined by the nature of the impact on the environment, the magnitude of the investment, and the national scope of the proposed action.  Costs and schedules to develop/approve this documentation will be included in the cost estimate.

 	i.  Radio frequency spectrum availability - the following must be considered with regard to frequency issues:  a determination if the spectrum is allocated to the FAA for the application proposed; a determination if the application is an extension of an existing FAA system; a determination if the application requires a new allocation of frequency or a major modification to an existing frequency allocation; a determination if the application includes “users” such as owners and operators of aircraft who may be required to bear the cost of equipment; a determination if the frequency spectrum is used by other agencies; a determination if the application will affect the existing FAA usage (e.g., determining if there is a cost or compatibility impact with other systems); and a determination if there is a public perception of the “value” of the spectrum involved since the Government is now requiring the public to pay for use of the radio frequency spectrum through licenses.

	j.  Supportability - Integrated Logistics support (ILS) begins before program initiation and continues for the life of the system. The objectives of ILS are to define the support requirements related consistently to readiness objectives, identify the most cost-effective approach to supporting the system when fielded, and ensure the required support elements are developed and acquired.  Each candidate alternative must be analyzed for the basic elements of logistics, including maintenance planning; computer resource support; support equipment; manpower and personnel; packaging, handling, storage, and transportation; training; supply support; technical data; facilities and disposal.

	k.  Regulatory/procedural impact - an analysis of the alternatives will be conducted to determine if mandated regulations may require new equipment or new procedures to be implemented.  This would include Occupational Health and Safety Administration and environmental laws.

	l.  Operational suitability - the degree to which the alternative intended for field use satisfies its availability, compatibility, transportability, interoperability, reliability, maintainability, safety, human factors, logistics supportability, documentation, staffing, personnel, training requirements, and the ability to upgrade.  This information is used to refine the requirements document as the investment analysis phase evolves and provides insight into how the solution is to exist within the National Airspace System (NAS) and how it will be used to control air traffic, support equipment, etc.

 	m.  Operational effectiveness - the degree to which a product accomplishes its mission when used by representative personnel in the expected operational environment.

	n.  Net present value - the present value of benefits minus the present value of costs.  If the results are positive (i.e., benefits are greater than costs),  then a project is financially beneficial. 

	o.  Period to payback investment - the time when the cost have been recovered through the cumulative benefits achieved. 

	p.  Time to field an initial operational capability (IOC) - an new capability may be needed in the NAS within a certain period of time, or an existing capability may need to be sustained.  In these cases, the time-critical nature of the need must be evaluated and compared for each candidate solution.  The ability or inability of a candidate solution to deliver the needed capability at the required date must be assessed.

	q.  Interdependencies to other existing/proposed programs - the ability of a candidate solution to provide a needed capability may depend on the success of another program, i.e. STARS requires a digital radar input and is therefore dependent on the program that installs digital airport surveillance radars.  Likewise, another program may depend on the capability to be provided by the candidate solution to fulfill its mission.  This interdependency must be identified and evaluated in terms of the capability of each candidate solution to interact with the counterpart program or to meet the need of the counterpart program.

	r.  Ability to upgrade - how conducive is the candidate solution to easily upgraded in the future.  Mainly, this refers to the degree to which the candidate solution conforms to open system standards.  In software intensive systems, upgradability is also affected by the degree to which the software code is designed in a modular fashion.

	s.  Benefit risk - an assessment is made to determine the likelihood that a candidate solution will be able to achieve the level of benefits anticipated by the sponsor.  

	t.  Other - those elements that may be peculiar to the particular alternative.



10.   Trade-Offs With Requirements - upon completion of the factors analysis a trade-off analysis must be conducted against the requirements to ensure that a balancing of the factors to the requirements can be attained effectively or that some trade-offs may be effected in order to solve any potential problem areas.



11.  Affordability Assessment - in selecting a solution and initiating a new acquisition program, a key element of acquisition reform requires that affordability be considered.  An affordability assessment is led by the SEOAT and supported by the SEOAT Analytical Team and the Investment Analysis Team A new program is authorized only if the commitment is made to “fully fund” it.  The SEOAT determines the priority of the proposed in relationship to all other programs competing for resources in the same years and recommends offsets to the JRC. This information is included in the Investment Analysis Report at the investment decision.



12.  Investment Analysis Report - the Investment Analysis Report is the primary decision document at the investment decision.  It contains the information needed by the JRC for a sound and informed selection of the best overall solution to the capability shortfall or technological opportunity identified in the MNS.  It is prepared during the investment analysis phase by the Investment Analysis Team including the sponsoring organization having the need and the IPT(s) that will implement the solution selected by the JRC. The Investment Analysis Report must address all reasonable alternative solutions impartially. A preferred solution should be recommended, but the intent of the report is to quantify and display the relative strengths and weaknesses, advantages and disadvantages of each alternative so the JRC can make its own informed selection.  Evaluation criteria will vary according to the nature of the need and potential solutions, but typically should include such factors as time to field an IOC, acquisition and life-cycle cost, schedule, system performance (to include human performance), benefits, risks, supportability, affordability, and infrastructure.  The Investment Analysis Report will not be updated.  The Director, IAS, approves and submits the report to the JRC after obtaining concurrence signatures from the sponsor and the IPT lead(s) that represent each alternative/solution.  If agreement cannot be reached on the content and recommendations within the report, applicable dissenters may submit their concerns and alternative recommendation to the JRC in conjunction with the report.



13.  Acquisition Program Baseline - Acquisition Program Baseline for each viable alternative is compiled from the information derived throughout the alternatives analysis.  It is prepared by the IPT(s) that will implement the solution selected by the JRC.  The FAA Acquisition Executive approves the Acquisition Program Baseline for the selected alternative at the investment decision.  It is to be an attachment to the Investment Analysis Report and will contain the performance, cost, schedule, and benefit baselines for each alternative considered likely to be selected for implementation by the JRC.  IPT(s) generate the cost, schedule, and technical baselines associated with each alternative.  The IAS generates the benefits baseline.  The Acquisition Program Baseline will be updated whenever program baseline changes are approved and directed by the JRC.  There will be an individual Acquisition Program Baseline for each alternative that is forwarded to the JRC.

   

14.  Final Requirements Document - the Final RD establishes the functional and performance baselines and operational framework required by the sponsoring organization. The document becomes the basis for developing the requirements for the system specification.  Mission critical performance parameters are incorporated into the Acquisition Program Baseline and used as a basis for developmental and operational testing.  The Final RD builds on the base established by the Initial RD, and is continually refined throughout the investment analysis process in order to take advantage of commercial products, lower cost alternatives, and the potential to get a new capability into operational use quickly.  The document is baselined at the investment decision after careful balancing of capability, cost, schedule, risk, and affordability.  The sponsoring organization’s Associate Administrator approves the document at the investment decision and also approves any updates or revisions once any associated cost and schedule Acquisition Program Baseline changes are approved by the JRC.  As a minimum, it should contain:  

	

15.  JRC Investment Decision - the completion point of the Investment Analysis phase at which the JRC approves a solution, assigns the program to an IPT, baselines the requirements document, baselines the Acquisition Program Baseline, commits the FAA to full funding, approves any needed offsets to fund the program, and identifies future corporate decisions.  Full funding is the total cost of a program and is a “not to exceed” value.  



16.  Document Changes - As a result of the JRC action, the Investment Analysis Staff will update the various documents  affected by the decisions/baselinings, including CIP, RE&D, and  NAS Architecture. The IPT updates the APB and the sponsor  updates the requirements document. (Revised 7/98)



17.  Mini-Investment Analysis - during the implementation phase, when the IPT projects significant changes to or breaches of the baseline, it triggers a corporate decision, which in effect, is a change to the investment decision and must be approved by the JRC.  This causes a  “mini” investment analysis to be conducted, and the growth will be assessed against all other requests for agency resources.  No resources exceeding the cost baseline may be programmed, committed, or obligated until approved by the JRC.  Because the acquisition is in the implementation phase, the IPT is obligated to take the matter to the JRC commencing with the mini-investment analysis.  The mini-investment analysis will be conducted using those portions that are applicable of the Investment Analysis Process Flow (e.g., as a minimum, alternative/solution analysis, affordability assessment, Investment Analysis Report, updated Acquisition Program Baseline, and updated Requirements Document). The IAT will support the IPT throughout the mini analysis and in preparation for presenting the Investment Analysis Report to the JRC to ensure consistency and predictability in the analyses.  By using the support of the IAT, the IPT takes advantage of the available procedures, tools, techniques, databases, corporate history, and knowledge that are resident within that organization.



18.  Service-Life Extension Decision - the decision point during the in-service management phase when the costs and benefits of a major upgrade to extend the service life of an existing asset are weighed against the benefits and costs of meeting the mission need through a new replacement system.
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�Alternatives Analysis Activities



Problem area analysis



The domain of the problem must be well understood before any alternatives can be generated. What appears as one sponsor’s need may well encompass a much larger part of the FAA’s mission. The Investment Analysis Team must:

Evaluate the current system capability within the problem domain and its role in the NAS in terms of functions and services.

Determine how a solution that fulfills the need will fit into the current operational environment

Examine the operational/logistical concepts which will likely result and forecast their impact on NAS performance and FAA levels of services.

Break down the requirements to a level where trade-offs among them can be effectively considered.

Towards these ends, the NAS architecture provides the Agency-level perspective which permits finding solutions that fulfill more than just the sponsor’s localized requirements. It serves as a frame of reference through which the evaluation of proposed and existing systems can occur on an equal, if inexact, basis. No acquisition stands alone and all but the most trivial will have cross-effects upon other parts of the NAS.

The key to providing this systems view of the need is to decompose the problem into its constituent pieces. Ideally, the constituent pieces will be non-overlapping and will constitute a true partitioning. The partitioning must provide a full covering in that if you were to solve every piece then you would solve the problem.

Finally, map the requirements to the constituent pieces of the problem domain. This permits the requirements to be recombined into partial solutions which may then be analyzed as alternatives. Those requirements that fail to map to a piece of the problem are generally those which lack adequate justification.

Generating Alternatives Revised 09/2000



Generating alternatives is arguably the most important aspect of Investment Analysis. It is here that the creativity of the Investment Analysis Team and others can result in a need being successfully filled or it can remain wanting because no affordable solution was discovered or invented. This warrants that alternatives generation should be an ongoing process underway until a solution’s implementation phase begins. For as the number of viable alternatives increases, the risks of acquisition decrease.

Each case of alternatives generation, being inherently unique, is difficult to describe as a generic process. Hence this section can only suggest ways of thinking which aim to stimulate the discovery of alternatives. The basis for generating alternatives problem area analysis which maps the requirements into the problem domain.

From this basis, the Investment Analysis Team seeks to associate potential solutions to the subelement of the problem. Once identified, the formless concepts generally require significant development to become viable candidate solutions. For example, a thorough market analysis will usually produce only partial solutions.

It is important to look “outside the box” to find those alternatives which fill out the solution space, adding to the more obvious ones. Producing effective candidates comes from recognizing the tradeoffs between the primary and the secondary goals of fulfilling the need. The table below gives several areas to look for such trade-offs.



�Tradeoffs between …�and …���������nonmaterial solutions�material solutions����procedural solutions�nonprocedural solutions����meeting all requirements�meeting a subset����effectiveness�efficiency����short-term solutions�long-term solutions����a centralized solution�decentralized solutions for individual facilities����FAA-paid for acquisitions�NAS user fees or equipage req’ts����enhancing existing NAS elements�a new system solution����an FAA development program�Non-Developmental Items (NDI)���

By analyzing these tradeoffs, we generate many candidate alternatives to further consider. The sponsor’s assessment of the worth of filling the need can filter out the alternatives which appear too expensive. However, the Investment Analysis Team should strive for alternatives that represent multiple levels of funding below the worth.



The team should test its thoroughness in generating alternatives by asking questions stated in the table below.



Also, varying time frames for implementation and even different procurement options should be evaluated. And finally, alternatives will be combined to more completely fill the mission need since many address only a subset of the requirements.





 Question�Example��Have different technical specialties been considered as potential sources of alternative solutions?�NAS capacity can be increased through improved controller productivity or by new construction��Has the IAT consulted other government agencies such as NASA and DOD for ideas?�Conduct a cooperative research,, engineering, and development program.��Are further studies to exhaust procedural solutions warranted?�Many acquisitions will require new procedures in any case.��Does OST/DOT have programs with similar operational and economic goals?�Intermodal transportation studies may be undertaken.��Has mixing short-term and long-term solutions been considered?�Field operational prototypes to bridge long lead time acquisition gaps.��



Evaluating Alternatives



Analyze alternatives.  The candidate solutions are evaluated by compiling and analyzing life-cycle cost, cost-benefits, risk, technical performance, schedule, human factors, environmental impact, spectrum support and operational suitability.  During this process, there is continual iteration back through the requirements to determine the most advantageous and reasonable solution to meet a core set of requirements, not necessarily all initial requirements.  Emphasis is on the use of P3I to incorporate any unmet requirements in future years as opportunities arise.  The results are documented in an Investment Analysis Report which contains comprehensive, quantitative data equally developed for each alternative.



The IAT needs the equivalent of a measuring stick for acquisition ~ a standard set of metrics to evaluate to what degree a partial solution has contributed to the overall system solution. The FAA’s performance indicators under development to satisfy the Government Performance and Results Act (GPRA) can be used for this purpose.



Use multiple GPRA metrics to evaluate the benefit provided by proposed acquisitions. Benefits should be defined to measure operational capabilities in terms of desired outcomes (e.g., lives saved, time saved, increased FAA or user  productivity, cost savings, cost avoidance, reduction in employee injuries), and where applicable,  should be related to performance so that the effect of a change in system  performance will effect a change in benefits.

Empirically estimate the costs to develop and implement proposed solutions. Conduct reliability, maintainability, and availability analysis as required to support CBA analysis.

The data sources and methodology for estimating the benefits should also be provided. The methodology used in benefit estimation should be appropriate to the system or facility being analyzed.

A discussion of system interrelationships must be included.  The analysis must consider the effect each alternative will have in the prospective operational environment.

Risk Analysis



The further into the future projections are made, the more uncertainty there is and the greater the risk is of producing forecasts that deviate from actual outcomes.   Projections need to be made with a range of input values to allow for this uncertainty and for the probability that alternative economic, demographic, and technological conditions may prevail.  The difficulty lies in choosing which combinations of input values to use in computing forecasts, and how to use those forecasts to produce a final estimate.

Identifying and quantifying major factors which will impact the demand for FAA services, translating these demands into operational capabilities required, and developing new mission needs, based on a systematic analysis of potential non-materiel approaches to identified shortfalls 

Sensitivity analyses should be performed to highlight the magnitude of effects resulting from realistic possible changes or uncertainties in key performance criteria, operation scenario, or other baseline parameters.   A risk analysis should be included which encompasses benefit risk and cost risk. discount rate, technical risk, schedule risk, procurement risk and any other significant risks must be identified and analyzed.

A variety of sensitivity and scenario analyses are typically used to account for forecast risk.  These methods employ varying levels of mathematical complexities to achieve their objectives. evaluating various procedures for incorporating risk factors into the benefit cost methodology.  The evaluation of practices will concentrate on the ability to sharpen the estimating procedures and to provide information on the range of expected outcomes.  A preferred risk analysis strategy will be chosen and integrated into the benefit cost taxonomy developed in the previous task.   The outcome will be risk-adjusted forecast that will provide decision makers with a means to quantify the risks of individual research projects that produce measurable economic benefits.
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AFFORDABILITY ASSESSMENT







































Project: 	New Project #/Old Project #:  Project Title

Date:	Official Date



I.  Background

Purpose of Program 



Scope of Program



Program Baseline History

			KDP-2				X/XX		$XXX.XM

			KDP-3				X/XX		$XXX.XM

			Proposed			X/XX		$XXX.XM



FY 97  History

Comments on History

			FAA FY 97 Submission				$XX.XM

			House Mark					$XX.XM

			FAA Appeal to Senate				$XX.XM

			Senate Mark					$XX.XM

			FAA Appeal to Conference			$XX.XM

			Conference Mark				$XX.XM



FY 98 History

	   Comments on History

				2/96 FWG Working Baseline			$XX.XM

				4/96 SEOAT @ $1.789B OMB Target		$XX.XM

				7/96 OST Submission @ $2.000B		$XX.XM

				9/96 OMB Submission @ $1.949B		$XX.XM



II.  Funding Requirements



F&E Funding�Prior FY - FY 96�

FY 97�

FY 98�

FY 99�

FY 00�

FY 01�

FY 02 �FY 03 - Beyond�

EAC��Program Request�����������Baseline (9/25/96)�����������(Shortfall)/Surplus�����������



OPS Funding�Prior FY - FY 96�

FY 97�

FY 98�

FY 99�

FY 00�

FY 01�

FY 02 �FY 03 - Beyond�

EAC��Program Req.�����������OPS Baseline�����������(Shortfall)/Surplus�����������* N/A - Not Available













III.  SEOAT Funding Proposal

SEOAT proposes to fund the program at the following level:



F&E Funding�Prior FY - FY 96�

FY 97�

FY 98�

FY 99�

FY 00�

FY 01�

FY 02 �FY 03 - Beyond�

EAC��SEOAT Proposal�����������(Shortfall)/Surplus from Prog. Request�����������

OPS Funding�Prior FY - FY 96�

FY 97�

FY 98�

FY 99�

FY 00�

FY 01�

FY 02 �FY 03 - Beyond�

EAC��SEOAT Proposal�����������(Shortfall)/Surplus from Prog. Request�����������

The SEOAT recommends funding the program at ...........  Impacts are as follows:

Technical Impact:





Schedule Impact:





Cost Impact:





Benefit Impact:



Recommended offsets to fund program at SEOAT proposed level

      A.
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ACQUISITION PROGRAM BASELINE

(APB)

(Acquisition Phase)



FOR



(Systems Program Name)









Submitted By:     Signature    		Date:

(Integrated Product Team Lead)





Submitted By:     Signature    		Date:

(Sponsoring Organization)





Concurrence 

by:                   __Signature                 Date:            

(Director, Investment Analysis Staff))





Approved by:    Signature     		Date:

(FAA Acquisition Executive)





Federal Aviation Administration

800 Independence Avenue

Washington, D.C. 20591





Acquisition Program Baseline

for

(System program name)



Contents:



	Approval Page:  Include the title “Acquisition Program Baseline,” program name, acquisition phase, submitting authority signature and date, concurrence signatures and dates, approval signatures and dates.



	Performance Baseline:  

Reference:  Requirements Document Date. This section of the APB will contain the mission critical performance parameters with quantified threshold and objective values that must be met to satisfy the mission need.  (The APB need not contain all of the parameters described in the Requirements Document, but only those deemed critical to program success).  The threshold value is the minimum permissible performance to be achieved. Critical performance parameters will necessarily be different for each of the major sub-elements of the NAS, such as communications, navigation, surveillance, weather, facilities, and decision support systems. For communications, e.g., they might include voice intelligibility and data throughput; for navigation, these might include position accuracy and position update rate. 



Approved:    MM/DD/YY



CRITICAL								CHANGE #___/*

PARAMETER		THRESHOLD		OBJECTIVE		KDP #___





	List critical performance parameters with quantified thresholds and objectives 	that must be met to meet mission needs.  “Threshold” refers to the 

            minimum value that must be achieved in order to satisfy the mission need. 

            Normally, this will at least equal the performance of the current NAS and its 	components. “Objective” refers to a system performance parameter value, 	beyond the threshold/ minimum value, that has a measurable, significant and 	beneficial impact on mission capability.

 

           	Performance objectives and thresholds will be derived from and must be 

           	consistent with the Requirements Document, and both thresholds and 

            objectives must be entered.  Performance includes operational, technical, and 	supportability parameters such as:



	Accuracy		Speed                        Workload

	Range			Gross Weight           Throughput

	Availability		Reliability                 Capacity

	Maintainability	Transportability       Measures of

	Compatibility		Inter-operability         Effectiveness

	Altitude		Personnel                   Measures of 

	Usability		Training                       Ops suitability



If the system performance parameters values vary by site, identify the site(s) and differences in the system performance parameter values. 



     Site            System Performance Parameter        Threshold     Objective



	Note:  If the baseline is changed, insert a column entitled “Change # ___/KDP # 	___” and list the change (s) under this columnar heading.  A new column must 	be added each time the APB is changed.



	For all changes caused by a breach, insert the word “Breach” directly after 	the 	parameter change.



	When the APB is updated to reflect changes in the baseline, previous columns will not be 	revised to reflect actual results or changes in events. 





	Cost Baseline: The cost baseline consists of two components:  (1) the life-cycle cost baseline, and (2) the funding baseline.  The funding baseline will be contained in the LRRAP.  In both cases, only a single “ceiling” value is provided.  Any cost increases beyond this ceiling must be reported to the JRC, and must be competed against all other funding requests to the JRC. 



(1) Life-cycle Cost Baseline



Life-cycle cost (LCC) is defined as the total cost to the Government of acquisition, ownership, and disposal of a system over its entire service life.  Essentially, it is the sum of all RE&D, F&E, and OPS costs that will be expended on the system, excluding any funds spent by NAS system users.  In this section, the yearly costs by major Work Breakdown Structure (WBS) element must be listed (prototype development, production, etc.).  The WBS also must divide the costs by life-cycle phase (e.g., in-service management, etc.). Use then-year dollars in all cases.  The WBS in this section must use the same basic WBS as in the Integrated Program Plan (IPP) that will be developed in the beginning of the Solution Implementation phase, so that the program’s cost history can be tracked on the same basis subsequently  by the IPT as by the JRC.  If the program is to be implemented in segments or builds, make these separate WBS elements and provide the costs annually by segment or build. Identify if a Pre-Planned Product Improvement approach or an Evolutionary Development approach will be used for each segment or build.  The following is an example format:



WBS Element         Life-cycle Phase        Appropriation    FYxx........FYyy        Total

Prototype                  Solution                           F&E                 50      50      50            150

   Development            Implementation



	Schedule Baseline:  Approved:    MM/DD/YY

  

CRITICAL								

EVENTS		OBJECTIVE		CEILING		CHANGE #     /*



	List the most critical dates, including all of those shown below, where they are applicable to a specific program.  “Objective” is the desired time of achieving the milestone.  ”Ceiling” is the latest permissible date to achieve the milestone.  A breach occurs if the ceiling date will be exceeded.  These same milestones will be displayed in the Integrated Program Plan. 



		Mission Need Decision

                        Investment Decision

                        Acquisition Program Baseline Approval

                        Requirements Document Approval

                        Acquisition Strategy Paper approval

                        Integrated Program Plan Approval

                        Screening Information Requests (SIR) release dates- each SIR

                        Operational Capability Demonstration Completed

                        Contract Award

                        Preliminary Design Review Complete

                        Critical Design Review Complete

                        Production Decision

                           Functional Configuration Audit Complete

                           Physical Configuration Audit Complete

                           Factory Acceptance Testing Completed

                           IOT&E Completed

                           In - Service Decision

                           First Site Delivery (and site)

                           Initial Operational Capability

                           Full Operational Capability

                           First Operational Readiness Demonstration

                           First Commissioning (and site)

                           Last Operational Readiness Demonstration

                           Last Commissioning

	

	* If the baseline is changed, insert a column entitled “Change # ___and list the 	change(s) under this columnar heading.  A new column must be added each time 	the 	APB is changed.



	For all changes caused by a breach, insert the word “Breach” directly after the 	parameter change.  Add a footnote that summarizes briefly the reason for the

            breach.



	When the APB is updated to reflect changes in the baseline, previous columns will not be 	revised to reflect actual results or changes in events.



	Benefits Baseline:  Approved:  MM/DD/YY



Responsible Organization:  Insert the FAA organization (title and code) and individual accountable for attainment of the benefits objectives listed in the APB.



Tracking:  Insert the FAA organization (title and code) and individual accountable for tracking the degree to which the benefits are attained. 



BENEFIT ESTIMATE          OBJECTIVE         THRESHOLD      CHANGE #

Safety

Efficiency

     - Users

     - FAA

Delay Reduction



Enter total benefits by major category in discounted cumulative constant dollars.  Benefits data must be based on realistic estimates, and must be no less than the amounts identified in the Investment Analysis Report for the alternative being implemented. 



	If the baseline is changed, insert a column entitled “ Change # ___ and list the 	changes under this column.  A new column must be added each time the APB is 	changed.  Summary text must be listed below the table stating the cause of the 	change, and the rationale for the new benefits discounted dollar estimate. 



	For all changes caused by a breach, insert the word “breach” directly after the 	benefits being changed. 



	When the APB is updated to reflect changes in the baseline, previous columns will not be 	revised to reflect actual results or changes in events.  In this way, there will be a 	permanent record of the original baseline and its subsequent changes. 
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INVESTMENT ANALYSIS REPORT

(IAR)

(Acquisition Phase)



FOR



(Mission Need/Program Name)











Approved by:    Signature     		Date:

(Director, Investment Analysis Staff)







 Reviewed by: __Signature___            Date:            

(Director, Sponsoring Organization)







 Reviewed by:     Signature    	Date:

(Director, Acquiring Organization)





Federal Aviation Administration

800 Independence Avenue

Washington, D.C. 20591



Investment Analysis Report

for

(System program name)



Contents:



	The IAR should be submitted as an Executive Summary with supporting analysis and data as attachments.  The following is the content of the Executive Summary:



	Signature Page:  Include the title “Investment Analysis Report,” name of the mission need, and signatures of the approving organizations.



	Assumptions, Constraints, and Conditions:  Identify and describe briefly all important assumptions, constraints, and conditions having major influence on the analysis and its conclusions.  The following must be included as a minimum:  the assumed remaining service life of currently fielded capability, the assumed required operational date for any new capability, the assumed service life of any new capability, and the operational framework within which any new capability must function.



	Evaluation Matrix:  Provide a value or ranking of each evaluation factor for each alternative.  The evaluation matrix should typically include the acquisition cost, life-cycle cost, time to field an initial operational capability, benefits, risk, ability to upgrade (e.g., open architecture, modular design), affordability, and performance ranking for each alternative.  Explain the content of this matrix to the degree necessary for the JRC to understand the relative rankings and make an informed selection.



	Recommendation:  Identify the recommended alternative and explain the rationale for the recommendation.



	Alternatives Analyzed:  List and describe briefly all material and nonmaterial alternatives that were analyzed.  These alternatives will vary widely according to the need, but it is imperative that nonmaterial and nondevelopmental solutions be investigated as a first priority in all cases.  A developmental alternative should be pursued only when nondevelopmental items (NDI) and nonmaterial solutions are determined to be unfeasible or when a technological opportunity offers great potential for improvements in efficiency and effectiveness.



	Evaluation Criteria:  Identify the evaluation criteria and their relative weighting used in evaluating the relative attractiveness of each alternative.  Life-cycle cost to the FAA and the aviation industry must be used as an evaluation factor in every investment analysis.  Such items as payback periods, life-cycle assumed, cost and benefit ratio, risk/sensitivity analysis, and return on investment should be evaluated.



	NDI Feasibility:  Discuss why the mission need can or cannot be satisfied by an NDI or market-available solution.  If NDI is not considered feasible, explain the shortfalls between the required capability and the NDI capability and provide an impact statement of deleting these shortfalls from the Final Requirements Document.



	Affordability: Identify the funding source for any new program using the process set forth in paragraph 2.2.4.1, “Affordability Assessment Activity.”  If funding is not available in the CIP Financial Profile and the NAS  Architecture , identify funding offsets in other approved programs sufficient to make up the shortfall.  State the priority of the recommended program relative to those CIP programs identified as offsets, relative to all CIP programs.  Identify the impact on today’s operations staffing . (Revised 7/98)



Mandatory Attachments



	Analytical Summary:  For each alternative, explain the score or ranking given to each evaluation factor.



	Rankings should be based in major part on the Net Present Value, Cost-Benefit Ratio, Period to Payback investment, affordability, and other economic criteria.  Comparisons need to show returns on investment in a marginal format (i.e., for each $25M invested).  Factors will vary for different type programs.  The JRC needs to establish agency priorities between infrastructure versus new user benefit programs, etc.



	Acquisition Program Baseline:  Provide the performance, cost, schedule, and benefit baseline for each alternative considered likely to be selected for implementation by the JRC, as derived from the investment analysis.
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Investment Analysis Briefing

for

(System program name)



Contents:



	The investment analysis briefing should be prepared and presented by the Investment Analysis Team as a partnership.  The material to be covered in each of these briefings is described briefly below.  However, the briefers will have wide latitude to tailor their presentations so as to maximize its value for the JRC.  The following is the minimum content of the briefing package:



Mission Need & Requirements: The sponsor will cover the following points: (Revised 7/98)





Relative value of the mission need, and how it was used to develop the MNS cost estimate. Any "placeholder" in the NAS Architecture corresponding to mission need. 

Urgency: how quickly the mission need must be satisfied with a delivered operational capability; urgency for any P3I segment of the new capability. 

Nonmaterial Solutions: which nonmaterial solutions were considered and why they were not selected 

Any major trade-offs in requirements made during the investment analysis process.

Any requirements that will not be satisfied by the recommended solution and their impact on NAS performance.



Alternatives Analysis:  The IAS will cover the following points:



All the alternatives that were considered, which ones were discarded and why.

The candidate solutions that were evaluated - their performance, cost, schedule, and benefits.

The assumed acquisition strategy underlying each candidate solution.



Evaluation Criteria and Matrix:  The IAS will cover the following points:



Criteria that were used to evaluate candidate solutions, evaluation matrix showing results of evaluation, pros and cons for each candidate solution and a  rank-ordering in accordance with evaluation criteria.

Implementation risk for all candidate solutions, with emphasis on the preferred.



Affordability Assessment: The IAS will provide the following affordability information: (Revised 7/98)

The life-cycle cost stream for all candidate solutions. 

The relative priority of the new program against existing NAS Architecture/CIP  programs 

The ability of the NAS Architecture/CIP projections to accommodate the new program 

If unable to accommodate resources, recommended offsets from other programs to fund the candidate solution.

Impact on the NAS if offsets are implemented.



Acquisition Program Baseline:  The IPT(s), with support from the IAT, will cover the following points:



The APB (performance, cost, schedule, benefits) for the recommended candidate solution

The degree of uncertainty and risk in APB cost, schedule, performance, and benefits estimates

For high risk/uncertainty programs, the risk mitigation that has been built into the APB; how much money is needed to get to a decision point where there will be little uncertainty as to performance, costs and schedule; the additional corporate decision points

A statement from the IPT agreeing with the APB and a commitment to achieve it.  The IPT leader should make this verbal declaration at the decision meeting 

A statement from the sponsor agreeing with the APB and a statement that the sponsor considers the program, if executed to the APB requirements, satisfactory to meet its mission need.  The sponsoring organization itself should make this declaration at the decision meeting. 



Dissenting Views/Minority Reports:  The responsibility for the quality, content, and recommendations in the IAR and the aforementioned briefings are the ultimate responsibility of the Director, IAS.  However, the report and the briefing are developed/presented as a partnership between the IAS, sponsor, and IPT.  If any of the organizations disagree with any of the materials, they may address the JRC formally at the decision meeting through a briefing, and may provide written comments in the Investment Analysis Report provided to the JRC.  The content of the briefing will focus on the material that is in dispute, the rationale as to why the organization disagrees with the IAS, and any proposed changes to the IAR findings and recommendations that the organization wishes the JRC to consider.





Guidelines for Presentation of Economic Data.



The briefing includes operational, technical, and political considerations of the investment decision.  However, a significant portion of the briefing will cover economics of the investment decision.  Figure 1, Presentation of Economic Information (on the following page), provides an abbreviated illustration of graphics, their relationship to the analysis topics, and the type of risk assessment that should be considered for each. Each topic and graphic is briefly discussed below.



What are the costs and benefits over time?



There are four sets of data that provide the necessary insight: life-cycle costs, life-cycle benefits, benefit/cost (B/C) ratio, and net present value (NPV).  



Life-cycle costs include:



Research, Engineering & Development 

Production and Installation

Infrastructure improvements

Facility modification costs

Real property acquisition costs

support infrastructure costs

Sustainment

Test and evaluation

Operations 

Technical Refresh and Planned Product Improvement (add a footnote indicating whether Facilities and Equipment (F&E) or Operations and Maintenance (O&M) are being used)

Support 

Annual maintenance/operations costs

Termination (disposal and salvage value).  



Life-cycle benefits are broken into two groups:  Government and user.  Benefits are described as:

Government

	--Increased Productivity

	--Non-Labor Cost Savings

User

	--Reduced Delays

	--Increased Safety

	--Avoided Capital or Operating Costs

			--Improved Efficiency.





�

Costs and benefits of a project should be plotted on an annual basis over the project’s life cycle.  Operation costs must be included.  These are too frequently ignored in major acquisition decisions.  Where possible, both costs and benefits should be presented in the same graph; these are normally shown in constant dollars.  Supporting information should be shown in tabular form, in constant and discounted dollars with the project’s B/C and NPV.  These are the most common measures of economic value, and should always be included in any discussion of project economics. 



In addition to the most likely estimate of costs and benefits, a risk assessment should be conducted to determine an 80/20 confidence interval, establishing the range of minimum and maximum expected values.



What are the key factors in this decision?



The focus is on identifying the factors having the greatest potential impact on costs and benefits.  An examination of the cost drivers and significant benefits provides very important information to the decision making process.



The graphic should reflect standard cost or benefit elements from the cost breakdown structure (CBS) and the benefit breakdown structure (BBS).  The CBA Roles and Responsibilities Transition Plan provides cost and benefit breakdown structures that are to be used when estimating costs and benefits.  These breakdown structures play an informative role in the investment decision making, support the reporting requirements of the JRC and subsequent MARs, and should be followed when reporting cost and benefit categories.



The most important elements, i.e., greatest cost or benefit, can be displayed in a graphic known as a “tornado chart,” which is named after its shape.  It provides information in a concise, easy-to-read format.  The largest cost or benefit element is shown at the top, with its range of minimum and maximum values.  The underlying cost or benefit factors should be explained for each element.  What causes the range spread between minimum and maximum?  What can be done to reduce the risk of exceeding the most likely cost or failing to deliver the most likely benefit? 



How does our estimate change over time?



What are the ranges of uncertainty for cost and benefit estimates at each decision or review point?  This information provides a trend analysis of the project over time.  As a project nears production and deployment, the level of uncertainty for costs and benefits should decrease, resulting in a narrower range around the most likely estimate.  A well managed project will also control costs during the acquisition phase, resulting in a constant or decreasing cost for the project.  Benefits should increase during the same period if the most valuable elements of the project are identified and their capabilities optimized during development.



Critical assumptions necessary for the program to realize benefits should be monitored closely.  These might include:  procedural changes, economic values, equipage rates, decommissioning rates, productivity, interdependencies, and so on.  Any changes in these assumptions that may affect program benefits should be highlighted immediately.  



Additional data will be provided over time.  The chart is not intended just for the JRC Investment Decision, but also for subsequent MARs.  Any program review should compare its present situation against all previous data.  The graphic uses vertical bars to illustrate the range between 80/20 minimum and maximum cost and benefit estimates at each review point.



What is the schedule slip impact on O&M?   (Required for an Acquisition Program Baseline schedule breach.)



As existing National Airspace System (NAS) systems approach their Economic Service Life (ESL), the cost to maintain those systems increases.  Many project benefits are

derived from, reduced or avoided O&M costs for the system that the project replaces. The sooner a replacement system is fielded and the system (past its ESL) being replaced is removed from the inventory, the sooner maintenance costs will decrease.



What is the O&M impact if a project schedule slips, delaying fielding of replacement systems?  Will this result in increased O&M costs in the near term?  For what period of time?  What are the opportunity costs associated with each year a program is delayed?



When do we break even?



The basic economic statistics B/C and NPV are not sufficient to determine when a return on investment will occur.  Increasing pressures on the FAA O&M budget are making short-term payback periods more and more attractive.  The break-even point can be plotted as a function of time or quantity and provides the decision maker with another useful discriminator when comparing alternatives.



Cumulative discounted costs and benefits are plotted as a function of time or quantity.  Competing alternatives with close NPV could have a considerable difference in break-even points. 



There are some special case situations where multiple site installations may lead to a point where additional quantities no longer produce adequate benefits on a marginal basis.  An analysis of NPV as a function of quantity should show where additional costs will only reduce the overall NPV, answering the question:  When does continued investment stop yielding additional return? 
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  RECORD OF DECISION







(Date of Meeting)

(Name of Program)

(Mission Need Statement #)





The FAA Joint Resources Council was convened to consider an Investment Decision for Mission Need Statement # ___, titled _________________.  The JRC was chaired by the FAA Acquisition Executive, Dr. George L. Donohue, Associate Administrator for Research and Acquisitions, ARA-1.  The briefing was given by __________, representing the sponsor's requirements, ________________, representing the alternatives analysis, ______________, representing the affordability assessment, and ____________, representing the Acquisition Program Baselines.  The decision requested was........





Decisions��

The FAA JRC approved/disapproved the decision requested  .........



MISSION NEED STATEMENT REVALIDATION:  (Indicate that MNS # xxx.for  (program name) is revalidated.)



SOLUTION SELECTED:  (Brief statement of alternative solution selected.)  



PROGRAM ESTABLISHMENT:  (Indicate that (program name) is established as a program and is assigned to (xxx) IPT.)  



REQUIREMENTS BASELINED:  (Indicate date and signature authority for Final Requirements Document).



ACQUISITION PROGRAM BASELINE ESTABLISHED:  (State that APB including costs, schedule, performance, and benefits is approved.)



GOALSHARING PLAN ESTABLISHED? - Reference the Goalsharing Plan if applicable.



FULL FUNDING COMMITMENT:  (List the updates directed to the CIP, LRRAP, R,E&D, etc., including all offsets.)



FUTURE CORPORATE DECISIONS IDENTIFIED:  (List decision authority, e.g., in-service, decision retained by JRC or assigned to sponsor or IPT.)



KEY ASSUMPTIONS: (Where program success is dependent on other programs list the assumptions from which the baseline is built - these assumptions should be items which will impact cost, schedule, or performance but are agreed to be outside the IPTs control - i.e. inflation indices or on time deliveries from other programs)



Action Items Assigned by Acquisition Executive�Assign to�Due Date����������



Approved:





_____________________________________	         ____________________

 George L. Donohue					                          Date

 Associate Administrator for Research and

       Acquisitions, ARA-1

 FAA Acquisition Executive





Submitted by:





_____________________________________	         ____________________

 Robert F. Wein						              Date

 Program Evaluation Division, ASD-200
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DEFINITIONS AND ACRONYMS



Definitions



The definitions listing contains only those definitions that are not included in the AMS document (Appendix E).



Baseline Changes - significant changes to, or breaches of, the baseline (cost, schedule, performance, benefits) (program growth) that cause a need for a “mini” investment analysis and an investment decision by the JRC.



Budget Cycle - the three years currently in process or being planned (the current year, budget year, and budget year +1). 



CIP Cycle - a five year capital investment planning period.



Investment Analysis Plan (IAP) - a plan developed by the Investment Analysis Team and approved by the Director, Investment Analysis Staff, initiated during the investment analysis phase for each new mission need.  It provides the participants, roles, schedule, alternatives, and resources required for conducting a  particular investment analysis process in a timely and efficient manner.



Investment Analysis Staff - the IAS resides in ASD-400 (Investment Analysis and Operations Research).  It assists and oversees the work of all the investment analysis teams, is responsible for all investment analyses, and is responsible for developing the tools, techniques, and databases to ensure quality performance of investment analysis on behalf of the JRC.  The Director, IAS is the Director, Investment Analysis and Operations Research, ASD-400.



Investment Analysis Team - an IAT is assembled ad hoc and for a relatively short time period for each specific investment analysis (i.e., how best to meet a particular mission need), drawing experts from IPTs, sponsor organizations, the IAS, and other organizations to conduct the detailed analysis of alternatives leading to the selection and recommendation of a preferred acquisition solution. 



Net Present Value (NPV) - the discounted present value of  benefits minus the discounted present value of costs.  If the results are positive (i.e., benefits minus costs are greater than zero) the project is financially beneficial.



System Engineering/Operational Analysis Team (SEOAT) - composed of representatives from all sponsors, ASD, and IPTs, and essentially mirrors the major organizations represented on the JRC.  Performs affordability assessments and identifies funding offsets within the investment analysis process.  Also has responsibility for affordability assessments of cost growth to existing programs. 





Acronyms(Revised 7/98)



Below is a comprehensive list of acronyms used within this manual and may duplicate acronyms included in the AMS document (Appendix F):



AMS		Acquisition Management System

APB		Acquisition Program Baseline



CIP		Capital Investment Plan

COTS		Commercial Off-the-Shelf



EAC		Estimate at Completion



FAA		Federal Aviation Administration

FAE		FAA Acquisition Executive

FBCN		Financial Baseline Change Notice

FT 		Facility Team



IAP		Investment Analysis Plan

IAR		Investment Analysis Report

IAS		Investment Analysis Staff

IAT		Investment Analysis Team

IOC		Initial Operational Capability

IPT		Integrated Product Team



JRC		Joint Resources Council



LOB		Line of Business



MNS		Mission Need Statement



NAILS		National Airspace  Integrated Logistics System

NAS		National Airspace System

NCP		NAS Change Proposal

NDI		Nondevelopmental Item

NLT		Not Less Than

NPV		Net Present Value

NTE		Not to Exceed



OMB		Office of Management and Budget



P3I		Pre-planned Product Improvement



RD		Requirements Document



SEOAT	System Engineering/Operational Analysis Team



TBD		To Be Determined



WBS		Work Breakdown Structure







�PAGE  �i�





�PAGE  �20�









A-� PAGE �2�



B-� PAGE �1�



C-� PAGE �1�



D-� PAGE �1�







E-� PAGE �3�



F-� PAGE �2�







�PAGE  �1�

G-







�PAGE  �3�

H-







�PAGE  �2�

I-







�PAGE  �1�

J-





�



�



�



�








